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DECLARATION OF CONFORMITY 

 

1) Manufacturer (Name, department): Monobind Inc. 

Address: 100 North Pointe, LAKE FOREST, CA 92630. UNITED STATES 

and  

 

2) European authorized representative:  CEpartner4U BV,  

Address: ESDOORNLAAN 13, 3951DB MAARN, THE NETHERLANDS; 
(on product labels printed as: 
CEpartner4U , ESDOORNLAAN 13, 3951DB MAARN, THE NETHERLANDS  Tel.: +31 (0)6 516 536 26;  
or as: CEpartner4U, 3951DB; 13. NL  tel: +31 (0)6 – 516.536.26) 

 

3) Product(s) (name, type or model/batch number, etc.): 

Immunoassay products;  

ELISA,  

CLIA,  

Control, 

Instruments                                                                                                 (see appendix) 

 

4) The product(s) described above is in conformity with: 

Document No. Title Edition / Date of issue 

L 331; 98/79/EC In-Vitro-Diagnostic Directive 1998-10-27 

 

5) Additional information (conformity procedure, Notified Body, CE certificate, etc.): 

Conformity assessment procedure for CE marking: IVD Directive, Annex III 

 

Lake Forest, USA;2011-09-27 ------------------------------------------------------------ 

 Tony Shatola; QA Director, Monobind Inc. 

(Place & date of issue (yyyy-mm-dd)) (name, function and signature of manufacturer) 

 

 

Maarn, NL; 2011-09-27 ------------------------------------------------------------ 

 Olga Teirlinck; Consultant, CEpartner4U BV 

(Place & date of issue (yyyy-mm-dd)) (name; function and signature of authorized representative) 
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Appendix  

          Date: 2011-09-26 
 

Device types 
Item# 
ELISA 

Item#   
CLIA 

Item# 
Control 

Item# 
Instrument 

EDMS code 
Risk Class Certificate # First date of 

CE-marking 

Thyroid          

T3 – Triidothyronine 125-300 175-300   12.04.01.05.00 Low  2005-11-11 

fT3 – Free Triidothyronine 1325-300 1375-300   12.04.01.01.00 Low  2005-11-11 

T4 – Thyroxine 225-300 275-300   12.04.01.07.00 Low  2005-11-11 

fT4 – Free Thyroxine 1225-300 1275-300   12.04.01.02.00 Low  2005-11-11 

TSH – Thyrotropin 325-300 375-300   12.04.01.11.00 Low  2005-11-11 

Rapid TSH – Rapid Thyrotropin  6025-300 6075-300   12.04.01.11.00 Low  2010-06-29 

T3U – Triidothyronine Uptake 525-300 575-300   12.04.01.06.00 Low  2005-11-11 

TBG – Thyroxine-Binding Globulin 3525-300 3575-300   12.04.01.09.00 Low  2005-11-11 

Tg – Thyroglobulin 2225-300 2275-300   12.04.01.08.00 Low  2005-11-11 

T3, T4 & TSH – Triidothyronine, 
Thyroxine & Thyrotropin Combo 
(VAST) 

8025-300 8075-300 
  

12.04.01.01.00 Low 
 

2005-11-11 

T3 – Triidothyronine (SBS) 8125-300 8175-300   12.04.01.01.00 Low  2010-06-29 

T4- Thyroxine (SBS) 8225-300 8275-300   12.04.01.01.00 Low  2010-06-29 

fT3, fT4 & TSH – Free 
Triidothyronine, Free Thyroxine & 
Thyrotropin Combo (VAST) 

7025-300 7075-300 
  

12.04.01.01.00 Low 
 

2010-06-29 

Neonatal Thyroid & Genetics         

NTSH – Neonatal Thyrotropin 3425-300 3475-300   12.04.01.90.00 Low  2005-11-11 

NT4 – Neonatal Thyroxine 2625-300 2675-300   12.04.01.12.00 Low  2005-11-11 

N 17OHP – Neonatal 17 OH 
Progesterone 

5525-300  
  

12.05.01.07 Low 
 

2008-02-01 

Biotinidase 8825-300    12 07 02 90 00 Low  2011-09-26 

AutoImmune Thyroid         

 Anti-Tg – Anti-Thyroglobulin Antigen 1025-300 1075-300   12.10.03.04.00 Low  2005-11-11 

Anti-TPO – Anti-Thyroperoxidase 
Antigen 

1125-300 1175-300 
  

12.10.03.01.00 Low 
 

2005-11-11 

Fertility & Prenatal         

LH – Lutropin 625-300 675-300   12.05.01.05.00 Low  2005-11-11 

FSH – Follitropin 425-300 475-300   12.05.01.04.00 Low  2005-11-11 

PRL – Prolactin 725-300 775-300   12.05.01.08.00 Low  2005-11-11 

PRL – Prolactin Sequential 6025-300 6075-300   12.05.01.08.00 Low  2005-11-11 

hCG – Human Chorionic 
Gonadotropin 

825-300 875-300 
  

12.05.02.05.00 Low 
 

2005-11-11 

Rapid hCG – Rapid Human 
Chorionic Gonadotropin 

3325-300  
  

12.05.02.05.00 Low 
 

2005-11-11 

FSH, LH, hCG, sPRL Combo (VAST) 
8325-300 8375-300 

  
12.05.01.90.00 Low 

 
2006-08-24 

AFP, hCG, uE3 Combo (VAST) 8525-300 8575-300   12.05.01.90.00 Low  2010-06-29 

Steroid         

Cortisol 3625-300 3675-300   12.06.02.04.00 Low  2005-11-11 

DHEA-S – Dehydroepiandrosterone 
sulfate 

5125-300 5175-300 
  

12.05.01.02.00 Low 
 

2010-06-29 

DHEA  - Dehydroepiandrosterone 7425-300 7475-300   12.05.01.02.00 Low  2011-09-26 
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Device types 
Item# 
ELISA 

Item#   
CLIA 

Item# 
Control 

Item# 
Instrument 

EDMS code 
Risk Class Certificate # First date of 

CE-marking 

E2 – Estradiol 4925-300 4975-300   12.05.01.03.00 Low  2010-06-29 

uE3 – Estriol, Unconjugated 5025-300 5075-300   12.05.02.02.00 Low  2010-06-29 

Progesterone 4825-300 4875-300   12.05.01.06.00 Low  2010-06-29 

Testosterone 3725-300 3775-300   12.05.01.10.00 Low  2007-11-01 

Free Testosterone 5325-300 5375-300   12.05.01.10.00 Low  2010-06-29 

17OHP - 17-Hydroxyprogesterone 5225-300 5275-300   12.05.01.07.00 Low  2010-06-29 

17OHP - 17-Hydroxyprogesterone 
Ext. Range 

9925-300 9975-300 
  

12.05.01.07.00 Low 
 

2010-10-18 

Vitamin D3 – 25-Hydroxyvitamin D3 7725-300 7775-300   12.06.03.10.00 Low  2011-09-26 

Growth & Bone Metabolism         

hGH -  Human Growth Hormone 1725-300 1775-300   12.06.04.02.00 Low  2005-11-11 

PTH - Parathyroid Hormone 7825-300 7875-300   12.06.03.13.00 Low  2011-09-26 

Diabetes         

Insulin 2425-300 2475-300   12.06.01.03.00 Low  2005-11-11 

Insulin Rapid 5825-300    12.06.01.03.00 Low  2010-06-29 

C-peptide 2725-300 2775-300   12.06.01.01.00 Low  2005-11-11 

Insulin & C-peptide Combo (VAST) 7325-300 7375-300   12.06.01.03.00 Low  2005-11-11 

Cardiac Markers         

CKMB – Circulating Creatine Kinase 
(MB) 

2925-300 2975-300 
  

12.13.01.02.00 Low 
 

2005-11-11 

CTnl – Troponin I 3825-300 3875-300   12.13.01.07.00 Low  2005-11-11 

DIG – Digoxin 925-300 975-300   12.08.01.01.00 Low  2005-11-11 

HS-CRP – High Sensitivity C-
Reactive Protein 

3125-300 3175-300 
  

12.13.01.90.00 Low 
 

2005-11-11 

Myoglobin 3225-300 3275-300   12.13.01.05.00 Low  2005-11-11 

Infectious Diseases         

IgG – Anti/H. Pylori 1425-300 1475-300   15.01.04.03.00 Low  2005-11-11 

IgM – Anti/H. Pylori 1525-300 1575-300   15.01.04.03.00 Low  2005-11-11 

IgA – Anti/H. Pylori 1625-300 1675-300   15.01.04.03.00 Low  2005-11-11 

Cancer Markers         

AFP – Alpha-Fetoprotein 1925-300 1975-300   12.03.90.01.00 Low  2005-11-11 

CA 125 Ovarian Cancer Antigen 3025-300 3075-300   12.03.01.06.00 Low  2005-11-11 

CA 15-3 Breast Cancer Antigen 5625-300 5675-300   12.03.01.02.00 Low  2010-06-29 

CA  19-9 - Pancreatic Cancer 
Antigen 

3925-300 3975-300 
  

12.03.01.03.00 Low 
 

2005-11-11 

CEA – Carcinoembryonic Antigen 1825-300 1875-300   12.03.01.31.00 Low  2005-11-11 

CEA - Carcinoembryonic Antigen 
Next Generation 

4625-300 4675-300 
  

12.03.01.31.00 Low 
 

2010-06-29 

fβhCG – Free Beta Human Chorionic 
Gonadotropin 

2025-300 2075-300 
  

12.03.01.90.00 Low 
 

2005-11-11 

Allergy & Anemia         

Ferritin 2825-300 2875-300   12.07.01.02.00 Low  2005-11-11 

Folate 7525-300 7575-300   12.07.01.03.00 Low  2010-06-29 

IgE – Immunoglobulin E 2525-300 2575-300   12.02.01.02.00 Low  2005-11-11 

sTfR - Transferrin Soluble Receptor 8625-300 8675-300   12.07.01.06.00 Low  2010-06-29 

Vitamin B12 7625-300 7675-300   12.07.02.04.00 Low  2011-09-26 
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Miscellaneous Controls         

Anti-Tg & Anti-TPO – Positive & 
Negative - Anti-Thyroglobulin, Anti-
Thyroperoxidase 

  AIT-101 
 

12.50.01.16.00 Low 
 

2010-06-29 

High Level Fertility Control – Single 
Level – Progesterone, Estradiol, 
Human Chorionic Gonadotropin 

  FC-300 
 

12.50.01.16.00 Low 
 

2010-06-29 

Maternal Control – Tri Level - Human 
Chorionic Gonadotropin, Free Beta 
Human Chorionic Gonadotropin 
Subunit, Alpha Feta Protein,  Estriol 

  MC-300 

 

12.50.01.16.00 Low 

 

2010-06-29 

Thyroglobulin Control – Tri Level    TG-300  12.50.01.16.00 Low  2010-06-29 

H. Pylori IgG Control – Positive & 
Negative 

  
HPy-

IgG-300 
 

12.50.01.16.00 Low 
 

2010-06-29 

Miscellaneous Instruments         

IC hardware + dedicated accessories + 
software – Autoplex ELISA Analyzer & 
CLIA Processor 

   IN006 21.02.10.01 Low 
 

2010-06-29 

IC hardware + dedicated accessories + 
software – Lumax Chemiluminescence 
Strip Reader 

   IN001 21.02.10.01 Low 
 

2006-08-24 

IC hardware + dedicated accessories + 
software – Neo-Lumax 
Chemiluminescence Strip Reader 

   IN010 21.02.10.01 Low 
 

2011-09-26 

IC hardware + dedicated accessories + 
software –  Impulse 2 
Chemiluminescence Strip Reader 

   IN005 21.02.10.01 Low 
 

2006-08-24 

IC hardware + dedicated accessories + 
software –  Impulse 3 
Chemiluminescence Strip Reader 

   IN007 21.02.10.01 Low 
 

2010-06-29 

IC hardware + dedicated accessories + 
software – Lumax96 
Chemiluminescence Plate Reader 

   IN004 21.02.10.01 Low 
 

2007-03-01 

IC hardware + dedicated accessories + 
software – LuMatic 
Chemiluminescence Plate Reader 

   IN008 21.02.10.01 Low 
 

2011-09-26 

IC hardware + dedicated accessories + 
software – Eldex 3.8 ELISA  Strip 
Reader 

   IN003 21.02.10.01 Low 
 

2007-09-10 

IC hardware + dedicated accessories + 
software – Neo-Eldex ELISA  Strip 
Reader 

   IN009 21.02.10.01 Low 
 

2011-09-26 

IC hardware + dedicated accessories + 
software – Mircoplate Washer 

   IN002 21.02.10.01 Low 
 

2010-06-29 
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Certificate of Registration 

of Quality Management System 

to I.S. EN ISO 13485:2016 
 

The National Standards Authority of Ireland certifies that: 

Monobind Inc.  

100 North Pointe Drive 

Lake Forest, CA 92630 

USA 

 

 

has been assessed and deemed to comply with the 
requirements of the above standard in respect of the scope of 
operations given below: 
 

The Design, Manufacture and Distribution of In-Vitro Diagnostic 

Medical Device Immunoassays and Related Reagents, Controls, and 

Semi-Manual and Automated Washers and Analyzers.   

Additional sites covered under this multi-site certification are listed on the 

Annex (File No. MD19.4585) 

 
 

Approved by: 
Geraldine Larkin 

Chief Executive Officer 

 
 
  

 

Approved by: 
Caroline Dore Geraghty 

Director of Medical Devices / 
Head of Notified Body 

 
 

 
 

Registration Number: MD19.4585 

Certification Granted: May 18, 2010 

Effective Date: September 25, 2019  

Expiry Date: September 24, 2022 

 
 

 

 

 
National Standards Authority of Ireland, 1 Swift Square, Northwood, Santry, Dublin 9, Ireland T +353 1 807 3800  
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Annex to Certificate Number: MD19.4585 

 
Scope of Registration: 
 

 

The Design, Manufacture and Distribution of In-Vitro Diagnostic 

Medical Device Immunoassays and Related Reagents, Controls, 
and Semi-Manual and Automated Washers and Analyzers.   

  

Activity  Location 

Headquarters, Administration, 

Design, Manufacturing, 
Distribution  

Monobind Inc. 

100 North Pointe Drive  
Lake Forest, CA 92630  

USA 
File No.: MD19.4585 

 
Manufacturing, Distribution  Monobind Inc. 

103 North Pointe Drive  
Lake Forest, CA 92630  

USA 

File No.: MD19.4585/A 
 

  

 
 

 
Verified by: 

Operations Manager 
 



 

Cert-120: ECQS (IVD) NL A4 (6) 

 

Quality System Approval Certificate 
In Vitro Diagnostic Medical Devices Directive 98/79/EC 

 

The National Standards Authority of Ireland as a duly designated 

Notified Body, (identification number 0050), for the purposes of the European Communities 

(In Vitro Diagnostics Medical Devices) Regulations (S.I. No. 304 of 2001) 

APPROVES THE QUALITY SYSTEM APPLIED BY 

Monobind Inc. 
100 North Pointe Drive 

Lake Forest 

CA 92630 

USA 

For the Product Family 

Total and Free Prostate Specific Antigen (PSA and Free PSA) IVD, kit, 

chemiluminescent immunoassay (CLIA) and enzyme immunoassay 

(ELISA) and control 
 

 

GMDN Code: 54664, 54669 

On the basis of examination under the requirements of Annex IV, Section 3 of Directive 98/79/EC, 

The use of the NSAI Notified Body identification number 0050 in conjunction with CE Marking of 

Conformance for this product is hereby authorized. 

 Registration Number: 304.1006  

Original Registration: 28 October 2011 

Last Amended on: 10 July 2018 

Remains valid until: 27 October 2022 

 Signed:   

 

 

Approved by: 

Geraldine Larkin 

Chief Executive Officer, NSAI 

 

 

Approved by: 

Susan Murphy  

European Medical Device Operations Manager 
 

This certificate remains valid on condition that the Approved Quality System is maintained in an adequate and efficacious manner.  

Details of the current product range and operational locations included within the scope of this approval can be obtained from NSAI 

National Standards Authority of Ireland, 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. 

 

 



 

Total Triiodothyronine (tT3)  
Test System 

Product Code:  125-300 

 

1.0 INTRODUCTION 

 

Intended Use: The Quantitative Determination of Total 

Triiodothyronine Concentration in Human Serum or Plasma 

by a Microplate Enzyme Immunoassay 
 

2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Measurement of serum triiodothyronine concentration is 
generally regarded as a valuable tool in the diagnosis of thyroid 
dysfunction.  This importance has provided the impetus for the 
significant improvement in assay methodology that has occurred 
in the last two decades.  The advent of monospecific antiserum 
and the discovery of blocking agents to the T3 binding serum 
proteins have enabled the development of procedurally simple 
radioimmunoassays (1,2). 
This microplate enzyme immunoassay methodology provides the 
technician with optimum sensitivity while requiring few technical 
manipulations.  In this method, serum reference, patient 
specimen, or control is first added to a microplate well.  Enzyme-
T3 conjugate is added, and then the reactants are mixed. A 
competition reaction results between the enzyme conjugate and 
the native triiodothyronine for a limited number of antibody 
combining sites immobilized on the well. 
After the completion of the required incubation period, the 
antibody bound T3-enzyme conjugate is separated from the 
unbound T3-enzyme conjugate by aspiration or decantation.  The 
activity of the enzyme present on the surface of the well is 
quantitated by reaction with a suitable substrate to produce color. 
The employment of several serum references of known 
triiodothyronine concentration permits construction of a graph of 
activity and concentration.  From comparison to the dose 
response curve, an unknown specimen's activity can be 
correlated with T3 concentration. 
 

3.0 PRINCIPLE 
 

Competitive Enzyme Immunoassay (TYPE 5): 
The essential reagents required for a solid phase enzyme 
immunoassay include immobilized antibody, enzyme-antigen 
conjugate and native antigen. 
Upon mixing immobilized antibody, enzyme-antigen conjugate 
and a serum containing the native antigen, a competition reaction 
results between the native antigen and the enzyme-antigen 
conjugate for a limited number of insolubulized binding sites.   
 
The interaction is illustrated by the following equation: 

k
a

 

Enz
Ag  + Ag  +  AbC.W.  AgAbC.W. +  

Enz
AgAbC.W. 

k
-a 

AbC.W.= Monospecific Immobilized Antibody (Constant Quantity) 
Ag  = Native Antigen (Variable Quantity) 
Enz

Ag = Enzyme-antigen Conjugate (Constant Quantity) 

AgAbC.W.  = Antigen-Antibody Complex 
Enz

Ag AbC.W.  = Enzyme-antigen Conjugate -Antibody Complex 
k
a

  =  Rate Constant of Association 

k
-a

  = Rate Constant of Disassociation 

K = k
a 

/ k
-a 

= Equilibrium Constant 

 
After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration.   
The enzyme activity in the antibody-bound fraction is inversely 
proportional to the native antigen concentration.  By utilizing 
several different serum references of known antigen con-
centration, a dose response curve can be generated from which 
the antigen concentration of an unknown can be ascertained. 
 

4.0 REAGENTS  
 

Materials Provided: 
A. Human Serum References – 1ml/vial - Icons A-F 

Six (6) vials of serum reference for triiodothyronine at 

concentrations of 0 (A), 0.5 (B), 1.0 (C), 2.5 (D), 5.0(E) 

and 7.5(F) ng/ml. Store at 2-8°C.  A preservative has been 

added.  For SI units: ng/ml x 1.536 = nmol/L 

B. T3 Enzyme Reagent – 1.5ml/vial - Icon E  
 One (1) vial of T3-horseradish peroxidase (HRP) 

conjugate in an albumin-stabilizing matrix. A preservative 

has been added. Store at 2-8°C 

C. T3/T4 Conjugate Buffer – 13ml - Icon 

 

B  
One (1) bottle reagent containing buffer, red dye, 
preservative, and binding protein inhibitors.  Store at 

2-8°C. 

D. T3 Antibody Coated Plate – 96 wells -  Icon  
One 96-well microplate coated with Sheep anti-T3 serum 
and packaged in an aluminum bag with a drying agent. 

Store at 2-8°C. 

E.  Wash Solution Concentrate – 20ml - Icon  
One (1) vial containing a surfactant in buffered saline.  A 

preservative has been added. Store at 2-8°C. 

F.  Substrate A – 7 ml/vial - Icon S
A
 

One (1) bottle containing tetramethylbenzidine (TMB) in 

buffer.  Store at 2-8°C. 

G. Substrate B – 7 ml/vial - Icon S
B
 

One (1) bottle containing hydrogen peroxide (H2O2) in 

buffer.  Store at 2-8°C. 

H. Stop Solution – 8ml/vial - Icon 
STOP

 
One (1) bottle of stop solution containing a strong acid (1N 

HCL). Store at 2-30°C.  

I. Product Instructions. 
 

Note 1:  Do not use reagents beyond the kit expiration date.  

Note 2:  Opened reagents are stable for sixty (60) days when 

stored at 2-8°C. Opened reagents are stable for sixty (60) 

days when stored at 2-8°C. Kit and component stability 

are identified on the label. 

Note 3: Above reagents are for a single 96-well microplate. 
 

4.1 Materials Required But Not Provided: 
1 Pipettes capable of delivering 50µl volumes with a precision 

of better than 1.5%. 
2. Dispenser(s) for repetitive deliveries of 0.100ml and 0.350ml 

volumes with a precision of better than 1.5%. 
3.  Adjustable volume (20-200µl) and (200-1000µl) dispenser(s) 

for conjugate and substrate preparation.  
4. Microplate washers or a squeeze bottle (optional).  
5. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
6.  Test tubes for preparation of enzyme conjugate and substrate 

A plus B. 
7. Absorbent Paper for blotting the microplate wells.  
8. Plastic wrap or microplate cover for incubation steps.  

9. Vacuum aspirator (optional) for wash steps.  
10. Timer.  
11. Quality control materials. 
 
 
 
 

5.0 PRECAUTIONS 

For In Vitro Diagnostic Use  

Not for Internal or External Use in Humans or Animals 
 
All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA required tests.  Since no known test can offer 
complete assurance that infectious agents are absent, all human 
serum products should be handled as potentially hazardous and 
capable of transmitting disease.  Good laboratory procedures for 
handling blood products can be found in the Center for Disease 
Control / National Institute of Health, "Biosafety in Microbiological 
and Biomedical Laboratories," 2nd Edition, 1988, HHS 
Publication No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 

regulatory and statutory requirement. 

 

6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood; serum or plasma in type and the 
usual precautions in the collection of venipuncture samples 
should be observed. For accurate comparison to established 
normal values, a fasting morning serum sample should be 
obtained. The blood should be collected in a plain redtop 
venipuncture tube without additives or anti-coagulants (for 
serum) or evacuated tube(s) containing EDTA or heparin. Allow 
the blood to clot for serum samples. Centrifuge the specimen to 
separate the serum or plasma from the cells. 
 

Samples may be refrigerated at 2-8
o
C for a maximum period of 

five (5) days. If the specimen(s) cannot be assayed within this 

time, the sample(s) may be stored at temperatures of -20
o
C for 

up to 30 days. Avoid use of contaminated devices. Avoid 
repetitive freezing and thawing. When assayed in duplicate, 
0.100ml of the specimen is required. 
 

7.0 QUALITY CONTROL 
 
Each laboratory should assay external controls at levels in the 
hypothyroid, euthyroid and hyperthyroid range for monitoring 
assay performance. These controls should be treated as 
unknowns and values determined in every test procedure 
performed. Quality control charts should be maintained to follow 
the performance of the supplied reagents. Pertinent statistical 
methods should be employed to ascertain trends. The individual 
laboratory should set acceptable assay performance limits. In 
addition, maximum absorbance should be consistent with past 
experience. Significant deviation from established performance 
can indicate unnoticed change in experimental conditions or 
degradation of kit reagents.  Fresh reagents should be used to 
determine the reason for the variations. 
 

8.0 REAGENT PREPARATION 
 

1. Working Reagent A - T3-enzyme Conjugate Solution 

Dilute the T3-enzyme conjugate 1:11 with T3/T4 conjugate 
buffer in a suitable container. For example, dilute 160µl of 
conjugate with 1.6ml of buffer for 16 wells (A slight excess of 
solution is made). This reagent should be used within twenty-
four hours for maximum performance of the assay. Store at 2-

8°C. 
General Formula: 

 Amount of Buffer required  = Number of wells ∗ 0.1 
 Quantity of T3-Enzyme necessary = # of wells * 0.01  
 i.e. = 16 x 0.1 = 1.6ml for Total T3/T4 Conjugate 
Buffer 
 16 x 0.01 = 0.16ml (160µl) for T3 enzyme conjugate 

2.  Wash Buffer 
Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Store diluted 
buffer at 2-30°C for up to 60 days.  

3. Working Substrate Solution 
Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’.  Place the yellow cap on the 
clear vial for easy identification.  Mix and label accordingly.  

Store at 2 - 8°C. 
 

Note1 : Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 

references and controls to room temperature (20 - 27°C). 

**Test Procedure should be performed by a skilled individual 
or trained professional**  
 
1. Format the microplates’ wells for each serum reference, 

control and patient specimen to be assayed in duplicate. 

Replace any unused microwell strips back into the 

aluminum bag, seal and store at 2-8°C. 
2. Pipette 0.050 ml (50µl) of the appropriate serum reference, 

control or specimen into the assigned well.  
3.   Add 0.100 ml (100µl) of Working Reagent A, T3 Enzyme 

Reagent to all wells (see Reagent Preparation Section).  
4. Swirl the microplate gently for 20-30 seconds to mix and 

cover.  
5. Incubate 60 minutes at room temperature.    
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

7. Add 350µl of wash buffer (see Reagent Preparation Section), 
decant (tap and blot) or aspirate. Repeat two (2) additional 

times for a total of three (3) washes. An automatic or 

manual plate washer can be used. Follow the 

manufacturer’s instruction for proper usage. If a squeeze 

bottle is employed, fill each well by depressing the 

container (avoiding air bubbles) to dispense the wash. 

Decant the wash and repeat two (2) additional times.  
8. Add 0.100 ml (100µl) of working substrate solution to all wells 

(see Reagent Preparation Section). Always add reagents in 

the same order to minimize reaction time differences 

between wells.  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes.  
10. Add 0.050ml (50µl) of stop solution to each well and gently 

mix for 15-20 seconds. Always add reagents in the same 

order to minimize reaction time differences between 

wells.  
11. Read the absorbance in each well at 450nm (using a 

reference wavelength of 620-630nm to minimize well 

imperfections) in a microplate reader The results should be 

read within thirty (30) minutes of adding the stop 

solution. 
 

Note: For re-assaying specimens with concentrations greater 
than 7.5ng/ml, pipette 25µl of the specimen and 25µl of the 0 
serum reference into the sample well (this maintains a 
uniform protein concentration). Multiply the readout value by 2 
to obtain the triiodothyronine concentration. 

 

10.0 CALCULATION OF RESULTS 
 

A dose response curve is used to ascertain the 

concentration of triiodothyronine in unknown specimens.   
1.  Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference 

versus the corresponding T3 concentration in ng/ml on 
linear graph paper (do not average the duplicates of the 
serum references before plotting). 

3.  Draw the best-fit curve through the plotted points. 
4. To determine the concentration of T3 for an unknown, 

locate the average absorbance of the duplicates for each 
unknown on the vertical axis (y-axis) of the graph, find the 
intersecting point on the curve, and read the concentration 
(in ng/ml) from the horizontal axis (X-axis) of the graph (the 
duplicates of the unknown may be averaged as indicated). 
In the following example, the average absorbance (1.130) 
intersects the dose response curve at 1.95ng/ml T3 
concentration (See Figure 1). 

 

Note:  Computer data reduction software designed for ELISA 
assays may be used for the data reduction.  If such 
software is utilized, the validation of the software should be 
ascertained. 
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Cal A 
A1 2.604 

2.556 0 
B1 2.507 

Cal B 
C1 2.073 

2.101 0.5 
D1 2.128 

Cal C 
E1 1.678 

1.662 1.0 
F1 1.646 

Cal D 
G1 0.964 

0.966 2.5 
H1 0.969 

Cal E 
A2 0.550 

0.551 5.0 
B2 0.551 

Cal F 
C2 0.372 

0.370 7.5 
D2 0.369 

Ctrl 1 
E2 1.701 

1.726 0.92 
F2 1.638 

Ctrl 2 
G2 0.755 

0.734 3.58 
H2 0.791 

Patient  
A3 1.145 

1.130 1.95 
B3 1.115 

*The data presented in Example 1 and Figure 1 are for 

illustration only and should not be used in lieu of a dose 
response curve prepared with each assay. 

 

11.0 Q.C. PARAMETERS 

 

In order for the assay results to be considered valid the 

following criteria should be met: 
1.  The absorbance (OD) of calibrator 0 ng/ml should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges. 
 

12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product is available 
on request from Monobind Inc. 

 

12.1  Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to 

repeat the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added 
in the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of 
reagents from different batches.  

9. Patient specimens with T3 concentrations above 7.5 ng/mL 
may be diluted ½  with ‘0’ serum reference.  The sample’s 
concentration is obtained by multiplying the result by the 
dilution factor, 2. 

10. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind’s IFU may yield inaccurate 
results. 

11. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, 
must be strictly followed to ensure compliance and proper 
device usage.  

12. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

13. Risk Analysis- as required by CE Mark IVD Directive 
98/79/EC - for this and other devices, made by Monobind, 
can be requested via email from Monobind@monobind.com. 
 

12.2 Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. For valid test results, adequate controls and other 
parameters must be within the listed ranges and assay 
requirements.  

4. If test kits are altered, such as by mixing parts of different 
kits, which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

5. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values 
for the calibrators fall within 10% of the assigned 
concentrations. 

6. Total serum triiodothyronine concentration is dependent 
upon a multiplicity of factors: thyroid gland function and its 
regulation, thyroxine binding globulin (TBG) concentration, 

and the binding of triiodothyronine to TBG (3, 4).  Thus, 

total triiodothyronine concentration alone is not 

sufficient to assess clinical status. 
7. A decrease in total triiodothyronine values is found with 

protein-wasting diseases, certain liver diseases and 
administration of testosterone, diphenylhydantoin or 
salicylates.  A table of interfering drugs and conditions, 
which affect total triiodothyronine values, has been compiled 
by the Journal of the American Association of Clinical 
Chemists

3
. 

 

13.0 EXPECTED RANGES OF VALUES 
 
A study of euthyroid adult population was undertaken to 
determine expected values for the T3 AccuBind™ ELISA Test 

System.  The mean (R) values standard deviations (σ) and 

expected ranges (±2 σ) are presented in Table 1. The total 
number of samples was 105.  

 

TABLE I 

Expected Values for the T3 ELISA Test System  

(in ng/ml) 

Mean (X) 1.184 

Standard Deviation (σ) 0.334 

Expected Ranges  (±2 σ) 0.52 – 1.85 

 
It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for 
a population of "normal"-persons is dependent upon a multiplicity 
of factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst.  For 
these reasons each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 
 

14.0 PERFORMANCE CHARACTERISTICS 
 

14.1  Precision 
The within and between assay precisions of the tT3 AccuBind™ 
ELISA test system were determined by analyses on three 
different levels of pool control sera.  The number (N), mean value 

(X), standard deviation (σ) and coefficient of variation (C.V.) for 
each of these control sera are presented in Table 2 and Table 3. 

TABLE 2 
Within Assay Precision (Values in ng/ml) 

Sample N X σ C.V. 

Low 16 0.78 0.06 7.9% 

Normal 16 1.92 0.10 5.4% 

High 16 3.55 0.14 3.9 % 

TABLE 3 
Between Assay Precision (Values in ng/ml) 

Sample N X σ C.V.  

Low 10 0.76 0.07 8.9% 

Normal 10 1.85 0.13 6.7% 

High 10 3.43 0.16 4.5% 

*As measured in ten experiments in duplicate over a ten day 
period. 
 

14.2  Sensitivity 
The tT3 AccuBind™ ELISA test system has a sensitivity of 0.04 
ng/ml. The sensitivity was ascertained by determining the 

variability of the 0 ng/ml serum calibrator and using the 2σ (95% 
certainty) statistic to calculate the minimum dose.  

 

14.3  Accuracy 
The tT3 AccuBind™ ELISA method was compared with a 
reference radioimmunoassay method.  Biological specimens 
from hypothyroid, euthyroid and hyperthyroid populations were 
used (The values ranged from 0.15ng/ml – 8.0ng/ml). The total 
number of such specimens was 120. The least square regression 
equation (y= mx+b) and the correlation coefficient were 
computed for the tT3 AccuBind™ ELISA method in comparison 
with the reference method.  The data obtained is displayed in 
Table 4. 

TABLE 4 

Method 

Mean 

(x) 

Least Square 

Regression 

Analysis 

Correlation 

Coefficient 

This 

Method 

1.62 y = 3.8 + 0.947(x) 0.987 

Reference 1.68   

 
Only slight amounts of bias between this method and the 
reference method are indicated by the closeness of the mean 
values.  The least square regression equation and correlation 
coefficient indicates excellent method agreement. 
 

14.4 Specificity 
The cross-reactivity of the triiodothyronine antibody to selected 
substances was evaluated by adding the interfering substance to 
a serum matrix at various concentrations. The cross-reactivity 
was calculated by deriving a ratio between dose of interfering 
substance to dose of triiodothyronine needed to displace the 
same amount of conjugate. 

 

Substance Cross 
Reactivity 

Concentratio
n 

I-Triiodothyronine 1.0000 - 

I-Thyroxine < 0.0002 10µg/ml 

lodothyrosine < 0.0001 10µg/ml 

Diiodothyrosine < 0.0001 10µg/ml 

Diiodothyronine < 0.0001 10µg/ml 

Phenylbutazone < 0.0001 10µg/ml 

Sodium Salicylate < 0.0001 10µg/ml 
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Total Thyroxine (tT4) Test System 
Product Code:  225-300 

 

1.0 INTRODUCTION 

 

Intended Use: The Quantitative Determination of Total 

Thyroxine Concentration in Human Serum or Plasma by a 

Microplate Enzyme Immunoassay 

 

2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Measurement of serum thyroxine concentration is generally re-
garded as an important in-vitro diagnostic test for assessing 
thyroid function.  This importance has provided the impetus for 
the significant improvement in assay methodology that has 
occurred in the last three decades.  This procedural evolution can 
be traced from the empirical protein bound iodine (PBI) test (1) to 
the theoretically sophisticated radioimmunoassay (2). 
 
This microplate enzyme immunoassay methodology provides the 
technician with optimum sensitivity while requiring few technical 
manipulations.  In this method, serum reference, patient 
specimen, or control is first added to a microplate well.  Enzyme-
T4 conjugate is added, and then the reactants are mixed. A 
competition reaction results between the enzyme conjugate and 
the native thyroxine for a limited number of antibody combining 
sites immobilized on the well. 
 
After the completion of the required incubation period, the 
antibody bound enzyme-thyroxine conjugate is separated from the 
unbound enzyme-thyroxine conjugate by aspiration or 
decantation.  The activity of the enzyme present on the surface of 
the well is quantitated by reaction with a suitable substrate to 
produce color. 
 
The employment of several serum references of known thyroxine 
concentration permits construction of a graph of activity and con-
centration.  From comparison to the dose response curve, an 
unknown specimen's activity can be correlated with thyroxine 
concentration. 
 

3.0 PRINCIPLE 
 

Competitive Enzyme Immunoassay (TYPE 5) 
The essential reagents required for a solid phase enzyme 
immunoassay include immobilized antibody, enzyme-antigen 
conjugate and native antigen. 
 
Upon mixing immobilized antibody, enzyme-antigen conjugate 
and a serum containing the native antigen, a competition reaction 
results between the native antigen and the enzyme-antigen 
conjugate for a limited number of insolubulized binding sites. The 
interaction is illustrated by the equation in the following below. 
                                                k

a
 

Enz
Ag  +  Ag  +  AbC.W.     AgAbC.W. +  

Enz
AgAbC.W. 

k
-a 

AbC.W = Monospecific Immobilized Antibody (Constant Quantity) 

Ag  = Native Antigen (Variable Quantity) 
Enz

Ag = Enzyme-antigen Conjugate (Constant Quantity) 

AgAbC.W.  = Antigen-Antibody Complex 
Enz

Ag AbC.W.  = Enzyme-antigen Conjugate -Antibody Complex 

k
a

  =  Rate Constant of Association 

k
-a

  =  Rate Constant of Disassociation 

K = k
a 

/ k
-a 

= Equilibrium Constant 

 
After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration.  
The enzyme activity in the antibody-bound fraction is inversely 
proportional to the native antigen concentration.  By utilizing 
several different serum references of known antigen con-
centration, a dose response curve can be generated from which 
the antigen concentration of an unknown can be ascertained. 
 

4.0 REAGENTS  
 

A.  Human Serum References – 1ml/vial - Icons A-F 
 Six (6) vials of serum reference for thyroxine at concentrations 

of 0 (A), 2.0 (B), 5.0 (C), 10.0 (D), 15.0 (E) and 25.0 (F) µg/dl. 

Store at 2-8°C.  A preservative has been added.  For SI units: 

µg/dl x 12.9 = nmol/L 

B. T4-Enzyme Reagent – 1.5ml/vial - Icon E  
 One (1) vial of thyroxine-horseradish peroxidase (HRP) 

conjugate in a bovine albumin-stabilizing matrix. A 

preservative has been added. Store at 2-8°C.  

C. T3/T4 Conjugate Buffer – 13 ml - Icon B  
 One (1) bottle reagent containing buffer, red dye, preservative, 

and binding protein inhibitors.  Store at 2-8°C. 

D. T4 Antibody Coated Plate – 96 wells -  Icon  
 One 96-well microplate coated with sheep anti-thyroxine 

serum and packaged in an aluminum bag with a drying agent.  

Store at 2-8°C. 

E.  Wash Solution Concentrate –  20ml - Icon  
 One (1) vial containing a surfactant in  buffered saline. A 

preservative has been added. Store at 2-8°C. 

F.  Substrate A – 7ml/vial - Icon S
A
 

 One (1) bottle containing tetramethylbenzidine (TMB) in buffer.  

Store at 2-8°C. 
 

G. Substrate B – 7ml/vial - Icon S
B
 

 One (1) bottle containing hydrogen peroxide (H2O2) in buffer.  

Store at 2-8°C. 

H. Stop Solution – 8ml/vial - Icon 

 

STOP

 
One (1) bottle containing a strong acid (1.0N HCl).  Store at 

2-8°C. 

I. Product Insert. 
 

Note 1: Do not use reagents beyond the kit expiration date.  

Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on the 

label. 

Note 3:  Above reagents are for a single 96-well microplate 
 

4.1 Required But Not Provided: 
1. Pipette capable of delivering 25µl & 50µl volumes with a 

precision of better than 1.5%. 
2.  Dispenser(s) for repetitive deliveries of 0.100ml and 0.350ml 

volumes with a precision of better than 1.5%. 
3. Adjustable volume (20-200µl) and (200-1000µl) dispenser(s) 

for conjugate and substrate preparation 
4. Microplate washer or a squeeze bottle (optional). 
5. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
6. Test tubes for preparation of enzyme conjugate. 
7. Absorbent Paper for blotting the microplate wells. 
8. Plastic wrap or microplate cover for incubation steps. 
9. Vacuum aspirator (optional) for wash steps. 

10. Timer. 
11. Quality control materials. 
 
 
 
 

5.0 PRECAUTIONS 
For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
 
All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA required tests.  Since no known test can offer 
complete assurance that infectious agents are absent, all human 
serum products should be handled as potentially hazardous and 
capable of transmitting disease. Good laboratory procedures for 
handling blood products can be found in the Center for Disease 
Control / National Institute of Health, "Biosafety in Microbiological 
and Biomedical Laboratories," 2nd Edition, 1988, HHS Publication 
No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 

regulatory and statutory requirement. 

 

6.0 SPECIMEN COLLECTION AND PEPARATION 
 
The specimens shall be blood; serum or plasma in type and the 
usual precautions in the collection of venipuncture samples 
should be observed. For accurate comparison to established 
normal values, a fasting morning serum sample should be 
obtained. The blood should be collected in a plain redtop 
venipuncture tube without additives or anti-coagulants (for serum) 
or evacuated tube(s) containing EDTA or heparin. Allow the blood 
to clot for serum samples. Centrifuge the specimen to separate 
the serum or plasma from the cells. 
 
Samples may be refrigerated at 2-8

o
C for a maximum period of 

five (5) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20

o
C for up 

to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.050ml of the 
specimen is required. 
 

7.0 QUALITY CONTROL 
 
Each laboratory should assay controls at levels in the hypothyroid, 
euthyroid and hyperthyroid range for monitoring assay 
performance. These controls should be treated as unknowns and 
values determined in every test procedure performed. Quality 
control charts should be maintained to follow the performance of 
the supplied reagents. Pertinent statistical methods should be 
employed to ascertain trends. The individual laboratory should set 
acceptable assay performance limits. In addition, maximum 
absorbance should be consistent with past experience. Significant 
deviation from established performance can indicate unnoticed 
change in experimental conditions or degradation of kit reagents.  
Fresh reagents should be used to determine the reason for the 
variations. 
 

8.0 REAGENT PREPARATION 

 

1. Working Reagent A = T4-Enzyme Conjugate Solution 
Dilute the T4-enzyme conjugate 1:11 with Total T3/T4 
conjugate buffer in a suitable container. For example, dilute 
160µl of conjugate with 1.6ml of buffer for 16 wells (A slight 
excess of solution is made). This reagent should be used 
within twenty-four hours for maximum performance of the 

assay. Store at 2-8°C. 
General Formula: 

 Amount of Buffer required  = Number of wells ∗ 0.1 

 Quantity of T4 Enzyme necessary = # of wells ∗ 0.01  
 i.e. = 16 x 0.1 = 1.6ml for Total T3/T4 conjugate buffer 
 16 x 0.01 = 0.16ml (160µl) for T4 enzyme conjugate 

2. Wash Buffer 
Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Store diluted 

buffer at 2-30°C for up to 60 days.  

3. Working Substrate Solution 
Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’.  Place the yellow cap on the 
clear vial for easy identification.  Mix and label accordingly.  

Store at 2 - 8°C. 
 

Note1 : Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 

 

9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 

references and controls to room temperature (20 - 27°C).  

**Test Procedure should be performed by a skilled individual 
or trained professional**   
 
1. Format the microplate’s wells for each serum reference, control 

and patient specimen to be assayed in duplicate. Replace any 

unused microwell strips back into the aluminum bag, seal 

and store at 2-8°C. 
2.  Pipette 0.025 ml (25µl) of the appropriate serum reference, 

control or specimen into the assigned well. 
3. Add 0.100 ml (100µl) of Working Reagent A, T4 Enzyme 

Reagent to all wells (see Reagent Preparation Section). 
4. Swirl the microplate gently for 20-30 seconds to mix and        

cover. 
5.  Incubate 60 minutes at room temperature.        
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

7. Add 350µl of wash buffer (see Reagent Preparation Section), 
decant (tap and blot) or aspirate. Repeat two (2) additional 

times for a total of three (3) washes. An automatic or manual 

plate washer can be used. Follow the manufacturer’s 

instruction for proper usage. If a squeeze bottle is 

employed, fill each well by depressing the container 

(avoiding air bubbles) to dispense the wash. Decant the 

wash and repeat two (2) additional times. 
8. Add 0.100 ml (100µl) of working substrate solution to all wells 

(see Reagent Preparation Section). Always add reagents in 

the same order to minimize reaction time differences 

between wells.  

 DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 
10. Add 0.050ml (50µl) of stop solution to each well and gently mix 

for 15-20 seconds. Always add reagents in the same order 

to minimize reaction time differences between wells.  
11. Read the absorbance in each well at 450nm (using a 

reference wavelength of 620-630nm to minimize well 

imperfections) in a microplate reader. The results should be 

read within thirty (30) minutes of adding the stop solution. 

 

Note: For reassaying specimens with concentrations greater than 
25 µg/dl, pipet 12.5µl of the specimen and 12.5µl of the 0 
serum reference into the sample well (this maintains a uniform 
protein concentration). Multiply the readout value by 2 to 
obtain the thyroxine concentration. 

 

10.0 CALCULATION OF RESULTS 
 

A dose response curve is used to ascertain the concentration 

of thyroxine in unknown specimens.   
1.  Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2.  Plot the absorbance for each duplicate serum reference 

versus the corresponding T4 concentration in µg/dl on linear 
graph paper (do not average the duplicates of the serum 
references before plotting). 

3.  Connect the points with a best-fit curve. 

4. To determine the concentration of T4 for an unknown, locate 
the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in µg/dl) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (1.022) intersects the standard curve at 
(8 µg/dl) T4 concentration (See Figure 1). 

 

Note: Computer data reduction software designed for ELISA 
assays may also be used for the data reduction. If such 
software is utilized, the validation of the software should be 
ascertained. 
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EXAMPLE 1 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The data presented in Example 1 and Figure 1 are for illustration 

only and should not be used in lieu of a standard curve prepared 
with each assay. 

 

11.0 Q.C. PARAMETERS 
 

In order for the assay results to be considered valid the 

following criteria should be met: 
1.  The absorbance (OD) of calibrator 0 µg/dl should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges. 

 

12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product is available on 
request from Monobind Inc. 

 

12.1  Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to 

repeat the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of 
reagents from different batches.  

9. Patient specimens with T4 concentrations greater than 35 
µg/dl may be diluted ½  with the ‘0’ serum reference into the 
sample well;  pipet 12.5µl of the specimen and 12.5µl of the 
‘0’ serum reference in the sample well to maintain a uniform 
protein concentration.  The sample’s concentration is 
obtained by multiplying the result by the dilution factor, 2. 

10. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind’s IFU may yield inaccurate 
results. 

11. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, 
must be strictly followed to ensure compliance and proper 
device usage.  

12. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

13. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC 
- for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 
 

12.2 Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

4. If test kits are altered, such as by mixing parts of different 
kits, which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

5. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

2. Total serum thyroxine concentration is dependent upon a 
multiplicity of factors: thyroid gland function and its regulation, 
thyroxine binding globulin (TBG) concentration, and the 

binding of thyroxine to TBG (3, 4).  Thus, total thyroxine 

concentration alone is not sufficient to assess clinical 

status. 
3. Total serum thyroxine values may be elevated under 

conditions such as pregnancy or administration of oral 
contraceptives. A T3 uptake test may be performed to 
estimate the relative TBG concentration in order to determine 
if the elevated T4 is caused by TBG variation. 

4. A decrease in total thyroxine values is found with 
protein-wasting diseases, certain liver diseases and 
administration of testosterone, diphenylhydantoin or 
salicylates.  A table of interfering drugs and conditions, which 
affect total thyroxine values, has been compiled by the 
Journal of the American Association of Clinical Chemists. 

"NOT INTENDED FOR NEWBORN SCREENING" 

 

13.0 EXPECTED RANGES OF VALUES 

 
A study of euthyroid adult population was undertaken to 
determine expected values for the tT4 AccuBind™ ELISA Test 

System.  The mean (X) values, standard deviations (σ) and 

expected ranges (±2 σ) are presented in Table 1. 

TABLE 1 

Expected Values for the T4 ELISA Test System (in µg/dl) 

  Male Female * 

Number of Specimens 42 58 

Mean (X) 7.6 8.2 

Std.Dev (σ) 1.6 1.7 

Expected Ranges (±2 σ) 4.4 – 10.8 4.8 – 11.6 

*Normal patients with high TBG levels were not excluded 
except if pregnant. 
 

It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for 
a population of "normal"-persons is dependent upon a multiplicity 

of factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst.  For these 
reasons each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 

14.0 PERFORMANCE CHARACTERISTICS 
14.1     Precision 
The within and between assay precisions of the tT4 AccuBind™ 
ELISA test system were determined by analyses on three 
different levels of pool control sera.  The number (N), mean 

values (X), standard deviation (σ) and coefficient of variation 
(C.V.) for each of these control sera are presented in Table 2 and 
Table 3. 

TABLE 2 
Within Assay Precision (Values in µg/dl ) 

Sample  N  X σ C.V.% 

Low 20 6.87 0.16 2.3 

Normal 20 9.95 0.16 1.6 

High 20 13.13 0.17 1.3 

                                TABLE 3 
Between Assay Precision (Values in µg/dl ) 

Sample N X σ C.V.% 

Low 20 5.76 0.37 6.3 

Normal 20 9.41 0.57 6.1 

High 20 16.18 1.21 7.5 

*As measured in ten experiments in duplicate over a ten day 
period. 
 

14.2   Sensitivity 
The tT4 AccuBind™ ELISA test system has a sensitivity of  
3.2ng/well. This is equivalent to a sample containing a 
concentration of 0.128 µg/dl. The sensitivity was ascertained by 
determining the variability of the 0 µg/dl serum calibrator and 

using the 2σ (95% certainty) statistic to calculate the minimum 
dose. 
 

14.3     Accuracy 
The tT4 AccuBind™ ELISA method was compared with a coated 
tube radioimmunoassay method.  Biological specimens from 
hypothyroid, euthyroid and hyperthyroid populations were used 
(The values ranged from 0.8µg/dl – 25µg/dl). The total number of 
such specimens was 131.  The least square regression equation 
and the correlation coefficient were computed for the tT4 
AccuBind™ ELISA method in comparison with the reference 
method.  The data obtained is displayed in Table 4. 

TABLE 4 

Method 
Mean 
(x) 

Least Square 
Regression 
Analysis 

Correlation 
Coefficient 

This 

Method 

8.07 y =  0.39+0.952(x)  0.934 

Reference 8.06   

 
Only slight amounts of bias between this method and the 
reference method are indicated by the closeness of the mean 
values.  The least square regression equation and correlation 
coefficient indicates excellent method agreement. 
 

14.4   Specificity 
The cross-reactivity of the thyroxine antibody to selected 
substances was evaluated by adding the interfering substance to 
a serum matrix at various concentrations. The cross-reactivity was 
calculated by deriving a ratio between dose of interfering 
substance to dose of thyroxine needed to displace the same 
amount of conjugate. 
 

Substance 
Cross 
Reactivity Concentration 

l–Thyroxine 1.0000      - 

d-Thyroxine 0.9800  10µg/dl 

d-Triiodothyronine 0.0150 100µg/dl 

l–Triiodothyronine 0.0300 100µg/dl 

lodothyrosine 0.0001 100µg/ml 

Diiodothyrosine  0.0001 100µg/ml 

Diiodothyronine  0.0001 100µg/ml 
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Thyrotropin (TSH) Test System 
Product Code: 325-300 

 
 
1.0 INTRODUCTION  
 
Intended Use: The Quantitative Determination of Thyrotropin 
Concentration in Human Serum by a Microplate Enzyme 
Immunoassay, Colorimetric 
 
2.0 SUMMARY AND EXPLANATION OF THE TEST 

 
Measurement of the serum concentration of thyrotropin (TSH), a 
glycoprotein with a molecular weight of 28,000 Daltons and 
secreted from the anterior pituitary, is generally regarded as the 
most sensitive indicator available for the diagnosis of primary and 
secondary (pituitary) hypothyroidism.

1,2
 The structure of human 

TSH is similar to that of the pituitary and placental gonadotropins, 
consisting of an 89-amino acid α-subunit which is similar or 
identical between these hormones and a 115-amino acid β-
subunit, which apparently confers hormonal specificity. The 
production of the 2 subunits is separately regulated with apparent 
excess production of the α-subunit. The TSH molecule has a 
linear structure consisting of the protein core with carbohydrate 
side chains; the latter accounts for 16% of the molecular weight. 
 

TSH measurements are equally useful in differentiating secondary 
and tertiary (hypothalamic) hypothyroidism from the primary 
thyroid disease. TSH release from the pituitary is regulated by 
thyrotropin releasing factor (TRH), which is secreted by the 
hypothalamus, and by direct action of T4 and triiodothyronine 
(T3), the thyroid hormones, at the pituitary. Increase levels of T3 
and T4 reduces the response of the pituitary to the stimulatory 
effects of TRH. In secondary and tertiary hypothyroidism, 
concentrations of T4 are usually low and TSH levels are generally 
low or normal. Either pituitary TSH deficiency (secondary 
hypothyroidism) or insufficiency of stimulation of the pituitary by 
TRH (tertiary hypothyroidism) causes this. The TRH stimulation 
test differentiates these conditions. In secondary hypothyroidism, 
TSH response to TRH is blunted while a normal or delayed 
response is obtained in tertiary hypothyroidism. 
 

Further, the advent of immunoenzymometric assays has provided 
the laboratory with sufficient sensitivity to enable the differentiating 
of hyperthyroidism from euthyroid population and extending the 
usefulness of TSH measurements. This method is a second-
generation assay, which provides the means for discrimination in 
the hyperthyroid-euthyroid range. The functional sensitivity (<20% 
between assay CV) of the one-hour procedure is 0.195 µIU/ml 
while the two-hour procedure has a functional sensitivity of 
0.095µIU/ml.

3 

 

In this method, TSH calibrator, patient specimen or control is first 
added to a streptavidin coated well. Biotinylated monoclonal and 
enzyme labeled antibodies are added and the reactants mixed. 
Reaction between the various TSH antibodies and native TSH 
forms a sandwich complex that binds with the streptavidin coated 
to the well. 
 

After the completion of the required incubation period, the 
antibody bound enzyme-thyrotropin conjugate is separated from 

the unbound enzyme-thyrotropin conjugate by aspiration or 
decantation. The activity of the enzyme present on the surface of 
the well is quantitated by reaction with a suitable substrate to 
produce color. 
 
The employment of several serum references of known 
thyrotropin levels permits construction of a dose response curve 
of activity and concentration. From comparison to the dose 
response curve, an unknown specimen's activity can be correlated 
with thyrotropin concentration. 
 
3.0 PRINCIPLE  
 
Immunoenzymometric assay (TYPE 3): 

The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (enzyme 
conjugated and immobilized), with different and distinct epitope 
recognition, in excess, and native antigen. In this procedure, the 

immobilization takes place during the assay at the surface of a 
microplate well through the interaction of streptavidin coated on 
the well and exogenously added biotinylated monoclonal anti-TSH 
antibody. 
 

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, 
reaction results between the native antigen and the antibodies, 
without competition or steric hindrance, to form a soluble 
sandwich complex. The interaction is illustrated by the following 
equation:               

ka 

Enz
Ab(p) + AgTSH + 

Btn
Ab(m)  

Enz
Ab(p) - AgTSH - 

Btn
Ab(m) 

         k-a 
Btn

Ab(m) = Biotinylated Monoclonal Antibody (Excess Quantity) 
AgTSH = Native Antigen (Variable Quantity) 
Enz

Ab(p) = Enzyme -Polyclonal Antibody (Excess Quantity) 
Enz

Ab(p) - AgTSH - 
Btn

Ab(m) = Antigen-Antibodies Sandwich Complex 
ka = Rate Constant of Association 
k-a = Rate Constant of Dissociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 
Enz

Ab(p) - AgTSH - 
Btn

Ab(m) + StreptavidinCW ⇒ immobilized complex 
StreptavidinC.W. = Streptavidin immobolized on well 
Immobilized complex = sandwich complex bound to the well surface 
 

After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration. The 
enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration. By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 
4.0 REAGENTS  
 
Materials Provided: 
A. TSH Calibrators – 1ml/vial - Icons A-G 
 Seven (7) vials of references for TSH Antigen at levels of 0(A), 

0.5(B), 2.5(C), 5.0(D), 10(E), 20(F) and 40(G) µIU/ml. Store at 

2-8°C. A preservative has been added. 
Note: The calibrators, human serum based, were calibrated 
using a reference preparation, which was assayed against the 
WHO 2

nd
 IRP 80/558. 

B. TSH Enzyme Reagent – 13ml/vial - Icon E  

One (1) vial containing enzyme labeled affinity purified 
polyclonal goat antibody, biotinylated monoclonal mouse IgG 

in buffer, dye, and preservative. Store at 2-8°C. 

C. Streptavidin Coated Plate – 96 wells – Icon ⇓ 
One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 

D. Wash Solution Concentrate – 20 ml/ml - Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 
E. Substrate A – 7ml/vial - Icon S

A
 

One (1) vial containing tetramethylbenzidine (TMB) in buffer. 

Store at 2-8°C. 
F. Substrate B – 7ml/vial - Icon S

B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer. 

Store at 2-8°C. 

G. Stop Solution – 8ml/vial - Icon 

 

STOP 

 

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
H. Product Instructions. 
 

Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on the 
label. 

Note 3: Above reagents are for a single 96-well microplate. 
 

4.1 Required But Not Provided: 

1. Pipette(s) capable of delivering 0.050ml (50µl) and 0.100ml 
(100µl) volumes with a precision of better than 1.5%. 

2. Dispenser(s) for repetitive deliveries of 0.100ml (100µl) and 
0.350ml (350µl) volumes with a precision of better than 1.5% 
(optional). 

3. Microplate washer or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Storage container for storage of wash buffer. 
10. Distilled or deionized water. 
11. Quality Control Materials. 

 
5.0 PRECAUTIONS 

 
For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface antigen, HIV 1&2 and HCV 
antibodies by FDA required tests. Since no known test can offer 
complete assurance that infectious agents are absent, all human 
serum products should be handled as potentially hazardous and 
capable of transmitting disease.  Good laboratory procedures for 
handling blood products can be found in the Center for Disease 
Control / National Institute of Health, "Biosafety in Microbiological 
and Biomedical Laboratories," 2nd Edition, 1988, HHS. 
 

Safe disposal of kit components must be according to local 
regulatory and statutory requirement. 
 
6.0 SPECIMEN COLLECTION AND PREPARATION 

 
The specimens shall be blood, serum in type, and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or gel barrier. Allow the blood to clot. Centrifuge the 
specimen to separate the serum from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 

time, the sample(s) may be stored at temperatures of -20°C for up 
to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, (100µl) 0.100 
ml of the specimen is required. 
 
7.0 QUALITY CONTROL 

 
Each laboratory should assay controls at levels in the low, normal, 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. The individual laboratory should set acceptable assay 
performance limits. Other parameters that should be monitored 
include the 80, 50 and 20% intercepts of the dose response curve 
for run-to-run reproducibility. In addition, maximum absorbance 
should be consistent with past experience. Significant deviation 
from established performance can indicate unnoticed change in 

experimental conditions or degradation of kit reagents. Fresh 
reagents should be used to determine the reason for the 
variations. 
 
8.0 REAGENT PREPARATION 
 
1. Wash Buffer 

Dilute contents of wash concentrate to 1000ml with distilled or 
de-ionized water in a suitable storage container. Store at 2-

30°C for up to 60 days.  
2. Working Substrate Solution – Stable for one year 

Pour the contents of the amber vial labeled Solution ‘A’ into the 
clear vial labeled Solution ‘B’. Place the yellow cap on the 
clear vial for easy identification. Mix and label accordingly. 

Store at 2 - 8°C. 
 

Note1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 

reference calibrators and controls to room temperature (20-27° C). 
**Test Procedure should be performed by a skilled individual 
or trained professional**  
 

1. Format the microplates’ wells for each serum reference 
calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 

the aluminum bag, seal and store at 2-8°C. 
2. Pipette 0.050 ml (50µl) of the appropriate serum reference, 

control or specimen into the assigned well. 
3. Add 0.100 ml (100µl) of the TSH Enzyme Reagent to each 

well. It is very important to dispense all reagents close to 
the bottom of the coated well. 

4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 60 minutes at room temperature. **     

6. Discard the contents of the microplate by decantation or 
aspiration. If decanting, tap and blot the plate dry with 
absorbent paper.  

7. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section) decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times.  

8. Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells.  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 
10. Add 0.050ml (50µl) of stop solution to each well and mix gently 

for 15-20 seconds. Always add reagents in the same order 
to minimize reaction time differences between wells.  

11. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 

 

** For better low-end sensitivity (< 0.5µIU/ml), incubate 120 
minutes at room temperature. The 40µIU/ml calibrator should be 
excluded since absorbance over 3.0 units will be experienced. 
Follow the remaining steps. 
 

Note: Dilute samples reading over 40 µIU/ml by 1:5 and 1:10 with 

TSH ‘0’ Calibrator. Multiply the results by the dilution factor to 
obtain accurate results. 

 
10.0 CALCULATION OF RESULTS 
 
A dose response curve is used to ascertain the concentration of 
thyrotropin in unknown specimens.  
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1  
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding TSH concentration in µIU/ml on linear graph 
paper (do not average the duplicates of the serum references 
before plotting). 



3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of TSH for an unknown, locate 

the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in µIU/ml) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (0.775) intersects the dose response 
curve at (7.66 µIU/ml) TSH concentration (See Figure 1). 

 

Note: Computer data reduction software designed for ELISA 

assay may also be used for the data reduction. If such 
software is utilized, the validation of the software should be 
ascertained. 

 

EXAMPLE 1 

Sample 
I.D. 

Well 
Number 

Abs 
Mean 
Abs 

Value 
(µIU/ml) 

Cal A 
A1 0.018 

0.019 0 
B1 0.021 

Cal B 
C1 0.076 

0.079 0.5 
D1 0.082 

Cal C 
E1 0.302 

0.298 2.5 
F1 0.293 

Cal D 
G1 0.556 

0.567 5.0 
H1 0.577 

Cal E 
A2 0.926 

0.921 10 
B2 0.916 

Cal F 
C2 1.610 

1.619 20 
D2 1.629 

Cal G 
E2 2.694 

2.671 40 
F2 2.647 

Control 
G2 0.800 

0.775 7.66 
H2 0.751 

Patient  
A3 1. 391 

1.383 16.65 
B3 1.375 

 
*The data presented in Example 1 and Figure 1 are for illustration 
only and should not be used in lieu of a dose response curve 
prepared with each assay.  
 
11.0 Q.C. PARAMETERS 

 
In order for the assay results to be considered valid the following 

criteria should be met: 
1. The absorbance of calibrator ‘G’ (40 µIU/ml) should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges. 
 
12.0 RISK ANALYSIS 

 
The MSDS and Risk Analysis Form for this product is available on 
request from Monobind Inc. 
 
12.1 Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to repeat 

the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 

the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind IFU may yield inaccurate results. 

10. Patient specimens with TSH concentrations over 40µIU/ml 
may be diluted (1:5 or 1:10) with the ‘0’ calibrator and re-
assayed. The sample’s concentration is obtained by 
multiplying the result by the dilution factor. 

11. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

12. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

13. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC - 
for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 
 

12.2 Interpretation 

1. Measurement and interpretation of results must be 
performed by a skilled individual or trained professional. 

2. Laboratory results alone are only one aspect for determining 
patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for the test system have been formulated to 
eliminate maximal interference; however, potential interaction 
between rare serum specimens and test reagents can cause 
erroneous results. Heterophilic antibodies often cause these 
interactions and have been known to be problems for all kinds 
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic 
antibodies: a problem for all immunoassays’ Clin. Chem. 
1988:3427-33). For diagnostic purposes, the results from this 
assay should be in combination with clinical examination, 
patient history and all other clinical findings.For valid test 
results, adequate controls and other parameters must be 
within the listed ranges and assay requirements.  

4. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

5. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

6. Serum TSH concentration is dependent upon a multiplicity of 
factors: hypothalamus gland function, thyroid gland function, 
and the responsiveness of pituitary to TRH. Thus, thyrotropin 
concentration alone is not sufficient to assess clinical 
status. 

7. Serum TSH values may be elevated by pharmacological 
intervention. Domperiodone, amiodazon, iodide, phenobarbital, 
and phenytoin have been reported to increase TSH levels. 

8. A decrease in thyrotropin values has been reported with the 
administration of propranolol, methimazol, dopamine and d-
thyroxine.

4
 

9. Genetic variations or degradation of intact TSH into subunits 
may affect the binding characteristics of the antibodies and 
influence the final result. Such samples normally exhibit 
different results among various assay systems due to the 
reactivity of the antibodies involved.  

"NOT INTENDED FOR NEWBORN SCREENING" 
 

13.0 EXPECTED RANGES OF VALUES 

 
A study of euthyroid adult population was undertaken to determine 
expected values for the TSH AccuBind® ELISA Test System. The 
number and determined range are given in Table 1. A 
nonparametric method (95% Percentile Estimate) was used. 
 

TABLE I 
Expected Values for the TSH ELISA Test System (in µIU/ml) 

Number 139 2.5 Percentile–70% Conf Int 

Low Normal 0.39  Low Range 0.28 – 0.53 
High Normal 6.16 High Range 5.60 – 6.82 

It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for a 
population of "normal"-persons is dependent upon a multiplicity of 
factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst. For these 
reasons each laboratory should depend upon the range of 
expected values established by the manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 
14.0 PERFORMANCE CHARACTERISTICS 
 
14.1 Precision 

The within and between assay precisions of the TSH AccuBind® 
test system were determined by analyses on three different levels 
of pool control sera. The number (N), mean (X) value, standard 

deviation (σ) and coefficient of variation (C.V.) for each of these 

control sera are presented in Table 2 and Table 3. 
 

TABLE 2 

Within Assay Precision (Values in µIU/ml) 

Sample N X σ C.V. 

Pool 1 24 0.37 0.03 8.1% 
Pool 2 24 6.75 0.43 6.4% 
Pool 3 24 29.30 1.94 6.6% 

 

TABLE 3 
Between Assay Precision* (Values in µIU/ml) 

Sample N X σ C.V. 

Pool 1 10 0.43 0.04 9.3% 
Pool 2 10 6.80 0.54 7.9% 
Pool 3 10 28.40 1.67 5.9% 

*As measured in ten experiments in duplicate over seven days. 
 

14.2 Sensitivity 
The sensitivity (detection limit) was ascertained by determining 

the variability of the 0 µIU/ml serum calibrator and using the 2σ 
(95% certainty) statistic to calculate the minimum dose:  
 For I hr incubation = 0.078 µIU/ml  
 For 2 hr incubation = 0.027 µIU/ml 
 

14.3 Accuracy 
The TSH AccuBind® ELISA test system was compared with a 
reference immunochemiluminescence assay. Biological 
specimens from hypothyroid, euthyroid and hyperthyroid 
populations were used (The values ranged from 0.01µIU/ml – 
61µIU/ml). The total number of such specimens was 241. The 
least square regression equation and the correlation coefficient 
were computed for the TSH AccuBind® ELISA method in 
comparison with the reference method. The data obtained is 
displayed in Table 4. 
 

TABLE 4 

Method 
Mean 
(x) 

Least Square 
Regression Analysis 

Correlation 
Coefficient 

Monobind  4.54 y = 0.47 + 0.968 (x) 0.995 
Reference 4.21   

 

Only slight amounts of bias between the TSH AccuBind® ELISA 
method and the reference method are indicated by the closeness 
of the mean values. The least square regression equation and 
correlation coefficient indicates excellent method agreement. 
 

14.4 Specificity 
The cross-reactivity of the TSH AccuBind® ELISA test system to 
selected substances was evaluated by adding the interfering 
substance to a serum matrix at various concentrations. The cross-
reactivity was calculated by deriving a ratio between dose of 
interfering substance to dose of thyrotropin needed to produce the 
same absorbance. 
 

Substance Cross Reactivity Concentration 

Thyrotropin (hTSH) 1.0000 - 
Follitropin (hFSH) < 0.0001 1000ng/ml 
Lutropin Hormone (hLH) < 0.0001 1000ng/ml 
Chorionic 
Gonadotropin(hCG) 

< 0.0001 1000ng/ml 

 

14.5 Correlation between 1 hr and 2 hr incubation 
The one- (1) hr and two (2) hr (optional) incubation procedures 
were compared. Thirty (30) biological specimens (ranging from 
0.1 – 18.5 µIU/ml) were used The least square regression 
equation and the correlation coefficient were computed for the 2 
hr procedure (y) in comparison with the 1 hr method (x). Excellent 
agreement is evidenced by the correlation coefficient, slope and 
intercept:  Y = 0.986 (x) + 0.119  Regression Correlation =0.998 
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Follicle Stimulating Hormone  

(FSH) Test System 
Product Code: 425-300 

 
1.0 INTRODUCTION 
 
Intended Use: The Quantitative Determination of Follicle 
Stimulating Hormone Concentration in Human Serum by a 
Microplate Enzyme Immunoassay, Colorimetric.  
 
2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Follicle Stimulating hormone (FSH) is a glycoprotein consisting of 
two subunits with an approximate molecular mass of 35,500 

daltons. The α-subunit is similar to other pituitary hormones 

[luteinizing stimulating hormone (LH), thyroid stimulating hormone 

(TSH) and chorionic gonadotropin (CG)] while the β-subunit is 

unique. The β-subunit confers the biological activity to the 
molecule. Stimulation by gonadotropin-releasing hormone (GnRH) 
causes release of FSH, as well as LH, from the pituitary and is 
transported by the blood to their sites of action, the testes or 
ovary.  
 

In men, FSH acts on the Sertoli cells of the testis, stimulating the 
synthesis of inhibin, which appears to specifically inhibit further 
FSH secretion, and androgen-binding protein. Thus, it indirectly 
supports spermatogenesis. In women, FSH acts on the granulosa 
cells of the ovary, stimulating steroidogensis. All ovulatory 
menstrual cycles have a characteristic pattern of FSH, as well as 
LH, secretion. The menstrual cycle is divided into a follicular 
phase and a luteal phase by the midcycle surge of the 
gonadotropins (LH and FSH). As the follicular phase progresses, 
FSH concentration decreases. Near the time ovulation occurs, 
about midcycle, FSH peaks (lesser in magnitude than LH) to its 
highest level.   
 

The clinical usefulness of the measurement of Follicle Stimulating 
hormone (FSH) in ascertaining the homeostasis of fertility 
regulation via the hypothalamic - pituitary - gonadal axis has been 
well established.

1,2 

 

In this method, FSH calibrator, patient specimen or control is first 
added to a streptavidin coated well. Biotinylated monoclonal and 
enzyme labeled antibodies (directed against distinct and different 
epitopes of FSH) are added and the reactants mixed. Reaction 
between the various FSH antibodies and native FSH forms a 
sandwich complex that binds with the streptavidin coated to the 
well. 
 

After the completion of the required incubation period, the 
enzyme-Follicle Stimulating Hormone antibody bound conjugate is 
separated from the unbound enzyme-follicle stimulating hormone 
conjugate by aspiration or decantation. The activity of the enzyme 
present on the surface of the well is quantitated by reaction with a 
suitable substrate to produce color. 
 

The employment of several serum references of known Follicle 
Stimulating Hormone levels permits construction of a dose 
response curve of activity and concentration. From comparison to 

the dose response curve, an unknown specimen's activity can be 
correlated with Follicle Stimulating Hormone concentration. 
 
3.0 PRINCIPLE 
 
Immunoenzymometric assay (TYPE 3): 

The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (enzyme and 
immobilized), with different and distinct epitope recognition, in 
excess, and native antigen. In this procedure, the immobilization 

takes place during the assay at the surface of a microplate well 
through the interaction of streptavidin coated on the well and 
exogenously added biotinylated monoclonal anti-FSH antibody. 
Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, 
reaction results between the native antigen and the antibodies 
without competition or steric hindrance to form a soluble sandwich 
complex. The interaction is illustrated by the following equation: 

ka 

Enz
Ab (p)  + AgFSH  + 

Btn
Ab (m)   

Enz
Ab (p) - AgFSH - 

Btn
Ab (m) 

k -a 
Btn

Ab (m)  = Biotinylated Monoclonal Antibody (Excess Quantity) 
AgFSH  = Native Antigen (Variable Quantity) 
Enz

Ab (p)  = Enzyme labeled Antibody (Excess Quantity) 
Enz

Ab (p) - AgFSH - 
Btn

Ab (m) = Antigen-Antibodies Sandwich 
Complex 
ka = Rate Constant of Association 
k -a = Rate Constant of Dissociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 
Enz

Ab (p) - AgFSH - 
Btn

Ab (m) + StreptavidinC.W. ⇒ Immobilized 
complex 
StreptavidinC.W.  = Streptavidin immobolized on well 
Immobilized complex = sandwich complex bound to the solid surface 
 

After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration. The 
enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration. By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 
4.0 REAGENTS  
 
Materials Provided: 
A. FSH Calibrators – 1 ml/vial - Icons A-F 

Six (6) vials of references for FSH Antigen at levels of 0(A), 

5(B), 10(C), 25(D), 50E) and 100(F) mIU/ml. Store at 2-8°C. A 
preservative has been added. 
Note: The calibrators, human serum based, were calibrated 
using a reference preparation, which was assayed against the 
WHO 2nd IRP (78/549).  

B. FSH Enzyme Reagent – 13 ml/vial - Icon E  

One (1) vial-containing enzyme labeled antibody, biotinylated 
monoclonal mouse IgG in buffer, dye, and preservative. Store 

at 2-8°C. 

C. Streptavidin Coated Plate – 96 wells - Icon ⇓ 
One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 

D. Wash Solution Concentrate – 20 ml/vial - Icon  

One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 
E. Substrate A – 7.0ml/vial - Icon S

A
 

One (1) vial containing tetramethylbenzidine (TMB) in buffer. 

Store at 2-8°C. 
F. Substrate B – 7.0ml/vial - Icon S

B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer. 

Store at 2-8°C. 

G. Stop Solution – 8ml/vial - Icon 
STOP

 

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
H. Product Instructions. 
 
Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on the 
label. 

Note 3: Above reagents are for a single 96-well microplate. 
 

4.1 Required But Not Provided: 

1. Pipette capable of delivering 0.050ml (50µl) and 0.100ml 
(100µl) volumes with a precision of better than 1.5%. 

2. Dispenser(s) for repetitive deliveries of 0.100ml (100µl) and 
0.350ml (350µl) volumes with a precision of better than 1.5%. 

3. Microplate washers or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Quality control materials 
 
5.0 PRECAUTIONS 

 
For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA licensed reagents. Since no known test can 
offer complete assurance that infectious agents are absent, all 
human serum products should be handled as potentially 
hazardous and capable of transmitting disease. Good laboratory 
procedures for handling blood products can be found in the 
Center for Disease Control / National Institute of Health, 
"Biosafety in Microbiological and Biomedical Laboratories," 2nd 
Edition, 1988, HHS Publication No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 
regulatory and statutory requirement. 
 
6.0 SPECIMEN COLLECTION AND PREPARATION 

 
The specimens shall be blood, serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or anti-coagulants. Allow the blood to clot. Centrifuge the 
specimen to separate the serum from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20°C for up 
to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.100ml (100µl) 
of the specimen is required. 
 
7.0 QUALITY CONTROL 

 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 
indicate unnoticed change in experimental conditions or 
degradation of kit reagents. Fresh reagents should be used to 
determine the reason for the variations. 
 
8.0 REAGENT PREPARATION 

 
1. Wash Buffer 

Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Store at 2-

30°C for up to 60 days.  
2. Working Substrate Solution – Stable for one year 

Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’. Place the yellow cap on the 
clear vial for easy identification. Mix and label accordingly. 

Store at 2 - 8°C. 

 
Note1 : Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 
9.0 TEST PROCEDURE 

 
Before proceeding with the assay, bring all reagents, serum 

reference calibrators and controls to room temperature (20-27°C). 
**Test Procedure should be performed by a skilled individual 
or trained professional** 
  
1. Format the microplate wells for each serum reference 

calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 

the aluminum bag, seal and store at 2-8°C. 
2. Pipette 0.050 ml (50µl) of the appropriate serum reference 

calibrator, control or specimen into the assigned well. 
3. Add 0.100 ml (100µl) of FSH-Enzyme Reagent solution to all 

wells. 
4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 60 minutes at room temperature.  
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

7. Add 350µl of wash buffer (see Reagent Preparation Section) 
decant (tap and blot) or aspirate. Repeat two (2) additional 
times for a total of three (3) washes. An automatic or manual 
plate washer can be used. Follow the manufacturer’s 
instruction for proper usage. If a squeeze bottle is 
employed, fill each well by depressing the container 
(avoiding air bubbles) to dispense the wash. Decant the 
wash and repeat two (2) additional times. 

8. Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 
10. 10.Add 0.050ml (50µl) of stop solution to each well and gently 

mix for 15-20 seconds). Always add reagents in the same 
order to minimize reaction time differences between wells  

11. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 

 
10.0 CALCULATION OF RESULTS 

 
A dose response curve is used to ascertain the concentration of 
follicle stimulating hormone in unknown specimens.  
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding FSH concentration in mIU/ml on linear 
graph paper (do not average the duplicates of the serum 
references before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of FSH for an unknown, locate 

the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in mIU/ml) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (1.214) intersects the dose response 
curve at 43.2mIU/ml FSH concentration (See Figure 1). 

 

Note: Computer data reduction software designed for ELISA 
assays may also be used for the data reduction. If such software 
is utilized, the validation of the software should be ascertained. 
 

*The data presented in Example 1 and Figure 1 are for illustration 
only and should not be used in lieu of a dose response curve 

prepared with each assay. 
 

 
 
 
 
 
 
 
 
 



 
 

EXAMPLE 1  

Sample 
I.D. 

Well 
Number 

Abs (A) 
Mean 

Abs (B) 
Value 

(mIU/ml) 

Cal A 
A1 0.001 

0.001 0 
B1 0.001 

Cal B 
C1 0.146 

0.139 5 
D1 0.133 

Cal C 
E1 0.276 

0.277 10 
F1 0.278 

Cal D 
G1 0.680 

0.689 25 
H1 0.698 

Cal E 
A2 1.444 

1.399 50 
B2 1.354 

Cal F 
C2 2.471 

2.412 100 
D2 2.354 

Ctrl 1 
E2 0.162 

0.157 5.6 
F2 0.152 

Ctrl 2 
G2 0.545 

0.546 19.9 
H2 0.547 

Patient  
A3 1.173 

1.214 43.2 
B3 1.255 

 
11.0 Q.C. PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 

1. The absorbance (OD) of calibrator F should be > 1.3 
2. Four out of six quality control pools should be within the 

established ranges. 
 
12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product is available on 
request from Monobind Inc. 
 
12.1 Assay Performance 

1. It is important that the time of reaction in each well is held 
constant to achieve reproducible results.  

2. Pipetting of samples should not extend beyond ten (10) 
minutes to avoid assay drift. 

3. Highly lipemic, hemolyzed or grossly contaminated 
specimen(s) should not be used. 

4. If more than one (1) plate is used, it is recommended to repeat 
the dose response curve. 

5. The addition of substrate solution initiates a kinetic reaction, 
which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind IFU may yield inaccurate results. 

10. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

11. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

12. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC - 
for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 

 

12.2 Interpretation 

1. Measurements and interpretation of results must be 
performed by a skilled individual or trained professional. 

2. Laboratory results alone are only one aspect for determining 
patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for the test system have been formulated to 
eliminate maximal interference; however, potential interaction 
between rare serum specimens and test reagents can cause 
erroneous results. Heterophilic antibodies often cause these 
interactions and have been known to be problems for all kinds 
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic 
antibodies: a problem for all immunoassays’ Clin. Chem. 
1988:3427-33). For diagnostic purposes, the results from this 
assay should be in combination with clinical examination, 
patient history and all other clinical findings.For valid test 
results, adequate controls and other parameters must be 
within the listed ranges and assay requirements.  

4. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

5. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

6. FSH is suppressed by estrogen but in woman taking oral 
contraceptives the level may be low or normal. Excessive 
dieting and weight loss may lead to low gonadotropin 
concentrations. 

7. Follicle Stimulating Hormones are dependent upon diverse 
factors other than pituitary homeostasis. Thus, the 
determination alone is not sufficient to assess clinical status. 
 

13.0 EXPECTED RANGES OF VALUES 

 
A study of an apparent normal adult population was undertaken to 
determine expected values for the FSH Accubind® ELISA Test 
System. The expected values are presented in Table 1. 
 

TABLE 1 
Expected Values for the FSH Accubind® ELISA Test System  

(in mIU/ml 2
nd

 IRP 78/549) 

Women 

Follicular phase  3.0  --  12.0 
Midcycle 8.0  -- 22.0 
Luteal phase 2.0  -- 12.0 
Postmenopausal       35.0  --  151.0 

Men 

1.0  -- 14.0 
 

It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for a 
population of "normal"-persons is dependent upon a multiplicity of 
factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst. For these 
reasons each laboratory should depend upon the range of 
expected values established by the manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 
14.0 PERFORMANCE CHARACTERISTICS 
 
14.1  Precision 
The within and between assay precisions of the FSH Accubid® 
ELISA test system were determined by analyses on three different 
levels of control sera. The number (N), mean value (X), standard 

deviation (σ) and coefficient of variation (C.V) for each of these 
control sera are presented in Table 2 and Table 3. 
 

TABLE 2 
 Within Assay Precision (Values in mIU/ml) 

Sample N X σ C.V. 

Level 1 20 5.0 0.25 5.4% 

Level 2 20 25.0 0.94 3.8% 
Level 3 20 40.6 1.64 4.0% 

TABLE 3 
Between Assay Precision* (Values in mIU/ml) 

Sample N X σ C.V. 

Level 1 20 4.7 0.42 9.0% 
Level 2 20 23.1 1.99 8.6% 
Level 3 20 37.8 3.2 8.4% 

*As measured in ten experiments in duplicate. 
 

14.2 Sensitivity 
The Follicle Stimulating Hormone procedure has a sensitivity of 
0.006 mIU/well. This is equivalent to a sample containing 
0.134mIU/ml FSH concentration.The sensitivity (detection limit) 
was ascertained by determining the variability of the ‘0 mIU/ml’ 
calibrator and using the 2σ (95% certainty) statistic to calculate 
the minimum dose. 
 

14.3 Accuracy 

This FSH Accubind® ELISA test system was compared with a 
reference radioimmunoassay. Biological specimens from low, 
normal, and elevated concentrations were assayed. The total 
number of such specimens was 106. The least square regression 
equation and the correlation coefficient were computed for the 
FSH Accubind® ELISA test system in comparison with the 
reference method. The data obtained is displayed in Table 4. 
 

TABLE 4 

Method 
Mean 
(x) 

Least Square 
Regression Analysis 

Correlation 
Coefficient 

Monobind 17.4 y = 0.98(x) – 1.7  0.978 
Reference 19.5   
 

Only slight amounts of bias between the FSH Accubind® ELISA 
test method and the reference method are indicated by the 
closeness of the mean values. The least square regression 
equation and correlation coefficient indicates excellent method 
agreement. 
 

14.4 Specificity 
The cross-reactivity of the FSH Accubind® ELISA test system to 
selected substances was evaluated by adding the interfering 
substance to a serum matrix at various concentrations. The cross-
reactivity was calculated by deriving a ratio between dose of 
interfering substance to dose of Follicle Stimulating Hormone 
needed to produce the same absorbance. 
 

Substance Cross Reactivity Concentration 

Follitropin (FSH) 1.0000 -- 
Lutropin Hormone (hLH) < 0.0001 1000ng/ml 
Chorionic Gonadotropin 
(hCG) 

< 0.0001 1000ng/ml 

Thyrotropin (TSH) < 0.0001 1000ng/ml 
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 Luteinizing Hormone (LH)  

Test System 
Product Code: 625-300  

 
 

1.0 INTRODUCTION 
 
Intended Use: The Quantitative Determination of Luteinizing 
Hormone Concentration in Human Serum by a Microplate 
Enzyme Immunoassay, Colorimetric 
 

2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Luteinizing hormone (LH) is a glycoprotein consisting of two 

subunits with a molecular mass of 30,000 daltons. The α-subunit 
is similar to other pituitary hormones follicle stimulating hormone 
(FSH), thyroid stimulating hormone (TSH) and chorionic 

gonadotropin (CG)] while the β-subunit is unique. The β-subunit 

confers the biological activity to the molecule. The α-subunit 

consists of 89 amino acid residues while the β-subunit contains 
129 amino acids. The carbohydrate content is between 15% and 
30%.  
 

The clinical usefulness of the measurement of luteinizing hormone 
(LH) in ascertaining the homeostasis of fertility regulation via the 
hypothalamic - pituitary - gonadal axis has been well 
established.

1,2
 In addition, the advent of in vitro fertilization (IVF) 

technology to overcome infertility-associated problems has 
provided the impetus for rapid improvement in LH assay 
methodology from the technically demanding bioassay

3
 to the 

procedurally simple and rapid immunoenzymometric assays. 
 

In this method, LH calibrator, patient specimen or control is first 
added to a streptavidin coated well. Biotinylated monoclonal and 
enzyme labeled antibodies (directed against distinct and different 
epitopes of LH) are added and the reactants mixed. Reaction 
between the various LH antibodies and native LH forms a 
sandwich complex that binds with the streptavidin coated to the 
well. 
 

After the completion of the required incubation period, the 
enzyme-luteinizing hormone antibody bound conjugate is 
separated from the unbound enzyme-luteinizing hormone 
conjugate by aspiration or decantation. The activity of the enzyme 
present on the surface of the well is quantitated by reaction with a 
suitable substrate to produce color. 
 
The employment of several serum references of known luteinizing 
hormone levels permits construction of a dose response curve of 
activity and concentration. From comparison to the dose response 
curve, an unknown specimen's activity can be correlated with 
luteinizing hormone concentration. 
 

3.0 PRINCIPLE 
 
Immunoenzymometric assay (TYPE 3): 
The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (enzyme and 
immobilized), with different and distinct epitope recognition, in 

excess, and native antigen. In this procedure, the immobilization 
takes place during the assay at the surface of a microplate well 
through the interaction of streptavidin coated on the well and 
exogenously added biotinylated monoclonal anti-LH antibody. 
 

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, 
reaction results between the native antigen and the antibodies 
without competition or steric hindrance to form a soluble sandwich 
complex. The interaction is illustrated by the following equation: 
 ka 

Enz
Ab (p)  + AgLH  + 

Btn
Ab (m)    

Enz
Ab (p) -AgLH -

Btn
Ab (m) 

 k -a 
Btn

Ab (m)  = Biotinylated Monoclonal Antibody (Excess Quantity) 
AgLH   = Native Antigen (Variable Quantity) 
Enz

Ab (p)  = Enzyme labeled Antibody (Excess Quantity) 
Enz

Ab (p) -Ag LH -
Btn

Ab (m)  = Antigen-Antibodies Sandwich Complex 
ka  = Rate Constant of Association 
k -a = Rate Constant of Dissociation 
 
Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 
Enz

Ab (p) -Ag LH -
Btn

Ab (m) + StreptavidinC.W. ⇒ Immobilized complex 
StreptavidinC.W. = Streptavidin immobolized on well 
Immobilized complex = Antibodies-Antigen sandwich bound  
 

After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration. The 
enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration. By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 

4.0 REAGENTS  

 
Materials Provided 
A. LH Calibrators – 1ml/vial – Icons A-F 

Six (6) vials of references for LH Antigen at levels of 0(A), 

5(B), 25(C), 50(D), 100(E) and 200(F) mIU/ml. Store at 2-8°C. 
A preservative has been added. 
Note: The calibrators, human serum based, were calibrated 

using a reference preparation, which was assayed against the 
WHO 2

nd
 IS 80/552.  

B. LH Enzyme Reagent – 13 ml/vial – Icon E  
One (1) vial containing enzyme labeled affinity purified 
antibody, biotinylated monoclonal mouse IgG in buffer, dye, 

and preservative. Store at 2-8°C. 

C. Streptavidin Coated Plate – 96 wells – Icon ⇓ 

One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 

D. Wash Solution Concentrate – 20 ml/vial - Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 

E. Substrate A – 7ml/vial – Icon S
A

 

One (1) vial containing tetramethylbenzidine (TMB) in buffer. 

Store at 2-8°C. 

F. Substrate B – 7ml/vial – Icon S
B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer. 

Store at 2-8°C. 

G. Stop Solution – 8ml/vial – Icon 
STOP

 

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C.  
H. Product Instructions. 
 

Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on the 
label. 

Note 3: Above reagents are for a single 96-well microplate 
 

4.1 Required But Not Provided: 

1. Pipette capable of delivering 0.050ml (50µl) volumes with a 
precision of better than 1.5%. 

2. Dispenser(s) for repetitive deliveries of 0.100 and 0.350ml 
(100 and 350µl) volumes with a precision of better than 1.5%. 

3. Microplate washers or a squeeze bottle (optional). 

4. Microplate Reader with 450nm and 620nm wavelength 
absorbance capability. 

5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Quality control materials 
 

5.0 PRECAUTIONS 
 

For In Vitro Diagnostic Use 
Not for Internal or External Use in Humans or Animals 

 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA licensed reagents. Since no known test can 
offer complete assurance that infectious agents are absent, all 
human serum products should be handled as potentially 
hazardous and capable of transmitting disease.  Good laboratory 
procedures for handling blood products can be found in the 
Center for Disease Control / National Institute of Health, 
"Biosafety in Microbiological and Biomedical Laboratories," 2nd 
Edition, 1988, HHS Publication No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 
regulatory and statutory requirement. 
 

6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or gel barrier. Allow the blood to clot. Centrifuge the 
specimen to separate the serum from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 

time, the sample(s) may be stored at temperatures of -20°C for up 
to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.100 ml (100 
µl) of the specimen is required. 
 

7.0 QUALITY CONTROL 
 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 
indicate unnoticed change in experimental conditions or 
degradation of kit reagents. Fresh reagents should be used to 
determine the reason for the variations. 
 

8.0 REAGENT PREPARATION 

 
1. Wash Buffer 

Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Store at  

2-30°C for up to 60 days.  
2. Working Substrate Solution – Stable for one year 

Pour the contents of the amber vial labeled Solution ‘A’ into the 
clear vial labeled Solution ‘B’. Place the yellow cap on the 
clear vial for easy identification. Mix and label accordingly. 

Store at 2 - 8°C. 
 

Note1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 

reference calibrators and controls to room temperature (20-27°C). 

**Test Procedure should be performed by a skilled individual 
or trained professional** 
 

1. Format the microplate wells for each serum reference 
calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 

the aluminum bag, seal and store at 2-8°C 

2. Pipette 0.050 ml (50µl) of the appropriate serum reference 
calibrator, control or specimen into the assigned well. 

3. Add 0.100 ml (100µl) of LH-Enzyme Reagent to all wells. 
4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 60 minutes at room temperature.  
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

7. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section) decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times. 

8. Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 
10. Add 0.050ml (50µl) of stop solution to each well and gently mix 

for 15-20 seconds). Always add reagents in the same order 
to minimize reaction time differences between wells  

11. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 

 

10.0 CALCULATION OF RESULTS 
 
A dose response curve is used to ascertain the concentration of 
luteinizing hormone (LH) in unknown specimens.  
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding LH concentration in mIU/ml on linear graph 
paper (do not average the duplicates of the serum references 
before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of LH for an unknown, locate 

the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in mIU/ml) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (1.005) intersects the dose response 
curve at 42.7 mIU/ml LH concentration (See Figure 1). 

 

Note: Computer data reduction software designed for ELISA 
assays may also be used for the data reduction. If such 
software is utilized, the validation of the software should be 
ascertained. 

 

*The data presented in Example 1 and Figure 1 is for illustration 
only and should not be used in lieu of a dose response curve 

prepared with each assay. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EXAMPLE 1 

Sample 
I.D. 

Well 
Number 

Abs (A) 
Mean 

Abs (B) 
Value 

(mIU/ml) 

Cal A 
A1 0.009 

0.009 0 
B1 0.009 

Cal B 
C1 0.161 

0.162 5 
D1 0.163 

Cal C 
E1 0.677 

0.662 25 
F1 0.647 

Cal D 
G1 1.155 

1.130 50 
H1 1.106 

Cal E 
A2 1.852 

1.825 100 
B2 1.797 

Cal F 
C2 2.556 

2.534 200 
D2 2.512 

Ctrl 1 
E2 0.077 

0.072 1.9 
F2 0.067 

Ctrl 2 
G2 0.582 

0.575 20.5 
H2 0.568 

Patient  
A3 0.998 

1.005 42.7 
B3 1.112 

 

*The data presented in Example 1 and Figure 1 is for illustration 
only and should not be used in lieu of a dose response curve 

prepared with each assay. 

11.0 Q.C. PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 

1. The absorbance (OD) of the calibrator ‘F’ should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges 
 

12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product is available on 
request from Monobind Inc. 
 
12.1 Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to repeat 

the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind’s IFU may yield inaccurate 
results. 

10. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

11. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

12. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC - 
for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 
 

12.2 Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. “The reagents for the test system procedure have been 
formulated to eliminate maximal interference; however, 
potential interaction between rare serum specimens and test 
reagents can cause erroneous results. Heterophilic antibodies 
often cause these interactions and have been known to be 
problems for all kinds of immunoassays. (Boscato LM Stuart 
MC. ‘Heterophilic antibodies: a problem for all immunoassays’ 
Clin.Chem. 1988:3427-33). For diagnostic purposes, the 
results from this assay should be used in combination with 
clinical examination, patient history and all other clinical 
findings.” 

4. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

5. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

6. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

7.  LH is suppressed by estrogen but in woman taking oral 
contraceptives the level may be low or normal. Excessive 
dieting and weight loss may lead to low gonadotropin 
concentrations. 

8. Luteinizing hormone is dependent upon diverse factors other 
than pituitary homeostasis. Thus, the determination alone is 
not sufficient to assess clinical status. 
 

13.0 EXPECTED RANGES OF VALUES 
 

A study of an apparent normal adult population was undertaken to 
determine expected values for the LH AccuBind® ELISA Test 
System. The expected values are presented in Table 1. 
   

TABLE I 
Expected Values for the LH ELISA Test System  

(in mIU/ml) 

Women 

Follicular phase 0.5   -- 10.5 
Midcycle 18.4   -- 61.2 
Luteal phase 0.5   -- 10.5 
Postmenopausal 8.2   -- 40.8 

Men 

0.7  -- 7.4 

 

It is important to keep in mind that establishment of a range of 
values, which can be expected to be found by a given method for 
a population of "normal" persons, is dependent upon a multiplicity 
of factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst. For these 
reasons, each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 

14.0 PERFORMANCE CHARACTERISTICS 
 
14.1 Precision 
The within and between assay precisions of the LH AccuBind® 
ELISA Test System were determined by analyses on three 
different levels of control sera. The number (N), mean value (X), 

standard deviation (σ) and coefficient of variation (C.V.) for each of 
these control sera are presented in Table 2 and Table 3. 

 

TABLE 2 
 Within Assay Precision (Values in mIU/ml) 

Sample N X σ C.V. 

Level 1 20 1.4 0.10 6.8% 
Level 2  20 21.6 0.85 3.9% 
Level 3 20 58.3 2.10 3.6% 

 

TABLE 3 
Between Assay Precision* (Values in mIU/ml) 

Sample N X σ C.V. 

Level 1 20 1.6 0.12 7.8% 
Level 2 20 21.5 2.32 10.8% 
Level 3 20 55.4 5.34 9.6% 

*As measured in ten experiments in duplicate. 
 

14.2 Sensitivity 
The LH AccuBind® ELISA Test System has a sensitivity of 
0.003mIU/well. This is equivalent to a sample containing 0.054 
mIU/ml LH concentration. The analytical sensitivity (detection limit) 
was ascertained by determining the variability of the ‘0 mIU/ml’ 
calibrator and using the 2σ (95% certainty) statistic to calculate 
the minimum dose. 
 

14.3 Accuracy 
This LH AccuBind® ELISA Test System system was compared 
with a reference radioimmunoassay. Biological specimens from 
normal, and pregnant populations were assayed. The total 
number of such specimens was 110. The least square regression 
equation and the correlation coefficient were computed for the LH 
ELISA method in comparison with the reference method. The data 
obtained is displayed in Table 4. 
 

TABLE 4 

Method 
Mean 
(x) 

Least Square 
Regression Analysis 

Correlation 
Coefficient 

This 
Method  

14.8 y = 0.081 + 0.93(x)  0.989 

Reference 15.1   
 

Only slight amounts of bias between the LH AccuBind® ELISA 
Test System and the reference method are indicated by the 
closeness of the mean values. The least square regression 
equation and correlation coefficient indicates excellent method 
agreement. 
 

14.4 Specificity 

The cross-reactivity of the LH AccuBind® ELISA Test System to 
selected substances was evaluated by adding the interfering 
substance to a serum matrix at various concentrations. The cross-
reactivity was calculated by deriving a ratio between dose of 
interfering substance to dose of Luteinizing Hormone needed to 
produce the same absorbance. 
 

Substance Cross Reactivity Concentration 

Lutropin (LH)  1.0000 --- 

β-LH subunit  1.0800 --- 

Follitropin (FSH) < 0.0001 1000ng/ml 
Chorionic 
gonadotropin (CG) 

< 0.0001 1000ng/ml 

Thyrotropin (TSH) < 0.0001 1000ng/ml 
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Test System 
Product Code: 725-300 

 
 

1.0 INTRODUCTION 
 
Intended Use: The Quantitative Determination of Prolactin 
Hormone Concentration in Human Serum by a Microplate 
Enzyme Immunoassay, Colorimetric 
 
2.0 SUMMARY AND EXPLANATION OF THE TEST 

 
Prolactin hormone (PRL), secreted from the lactotrophs of the 
anterior pituitary, is a protein consisting of a single polypeptide 
chain containing approximately 200 amino acids. The primary 
biological action of the hormone is on the mammary gland where 
it is involved in the growth of the gland and in the induction and 
maintenance of milk production. There is evidence to suggest that 
prolactin may be involved in steroidogenesis in the gonad, acting 
synergistically with luteinizing hormone (LH). High levels of 
prolactin appear to inhibit steroidogenesis as well as inhibiting LH 
and follicle stimulating hormone (FSH) synthesis at the pituitary 
gland.

1,2 

 

The clinical usefulness of the measurement of prolactin hormone 
(PRL) in ascertaining the diagnosis of hyperprolactinemia and for 
the subsequent monitoring the effectiveness of the treatment has 
been well established.

3,4 

  
In this method, PRL calibrator, patient specimen or control is first 
added to a streptavidin coated well. Biotinylated monoclonal and 
enzyme labeled antibodies (directed against distinct and different 
epitopes of PRL) are added and the reactants mixed. Reaction 
between the various PRL antibodies and native PRL forms a 
sandwich complex that binds with the streptavidin coated to the 
well. 
 

After the completion of the required incubation period, the 
enzyme-prolactin hormone antibody bound conjugate is separated 
from the unbound enzyme-prolactin hormone conjugate by 
aspiration or decantation. The activity of the enzyme present on 
the surface of the well is quantitated by reaction with a suitable 
substrate to produce color. 
 

The employment of several serum references of known prolactin 
hormone levels permits the construction of a dose response curve 
of activity and concentration. From comparison to the dose 
response curve, an unknown specimen's activity can be correlated 
with prolactin hormone concentration. 
 
3.0 PRINCIPLE 
 
Immunoenzymometric assay (TYPE 3): 
The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (enzyme 
labeled and immobilized), with different and distinct epitope 
recognition, in excess, and native antigen. In this procedure, the 
immobilization takes place during the assay at the surface of a 

microplate well through the interaction of streptavidin coated on 
the well and exogenously added biotinylated monoclonal anti-PRL 
antibody. 
 

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, 
reaction results between the native antigen and the antibodies, 
without competition or steric hindrance, to form a soluble 
sandwich complex. The interaction is illustrated by the following 
equation: 
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Ab (m) = Biotinylated Monoclonal Antibody (Excess Quantity) 
AgPRL  = Native Antigen (Variable Quantity) 
Enz

Ab (p)  = Enzyme labeled Antibody (Excess Quantity) 
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Ab (p) - AgPRL - 
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Ab (m)  = Antigen-Antibodies Sandwich 
Complex 
ka = Rate Constant of Association 
k -a = Rate Constant of Dissociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 
Enz

Ab (m) - AgPRL - 
Btn

Ab (m) + StreptavidinC.W. ⇒ immobilized 
complex 
StreptavidinC.W.  = Streptavidin immobilized on well 
Immobilized complex = sandwich complex bound to the well 
 

After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration. The 
enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration. By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 
4.0 REAGENTS  
 
Materials Provided: 
A. PRL Calibrators – 1 ml/vial - Icons A-F 

Six (6) vials of references for PRL antigen in human serum at 
levels of 0(A), 5(B), 10(C), 25(D), 50(E) and 100(F) ng/ml. 

Store at 2-8°C. A preservative has been added. 
Note: The calibrators, human serum based, were calibrated 

using a reference preparation, which was assayed against the 
WHO 3rd IS (84/500).  

B. PRL Enzyme Reagent – 13ml/vial - Icon E  
One (1) vial containing enzyme labeled antibody, biotinylated 
monoclonal mouse IgG in buffer, dye, and preservative. Store 

at 2-8°C. 

C. Streptavidin Coated Plate – 96 wells – Icon ⇓ 
One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 

D. Wash Solution Concentrate – 20 ml - Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 
E. Substrate A – 7ml/vial - Icon S

A
 

One (1) vial containing tetramethylbenzidine (TMB) in buffer. 

Store at 2-8°C. 
F. Substrate B – 7ml/vial - Icon S

B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer. 

Store at 2-8°C. 

G. Stop Solution – 8ml/vial – Icon 
STOP

 

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
H. Product Instructions 
 

Note 1: Do not use reagents beyone the kit expiration date. 
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on the 
label. 

Note 3: Above reagents are for a single 96-well microplate. 
 

4.1 Required But Not Provided: 

1. Pipette capable of delivering 0.025 and 0.050ml (25 and 50µl) 
volumes with a precision of better than 1.5%. 

2. Dispenser(s) for repetitive deliveries of 0.100 and 0.350ml 
(100 and 350µl) volumes with a precision of better than 1.5%. 

3. Microplate washers or a squeeze bottle (optional). 
4. Microplate reader with 450 & 620nm filters. 

5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Quality control materials 
 
5.0 PRECAUTIONS 

 
For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA licensed reagents. Since no known test can 
offer complete assurance that infectious agents are absent, all 
human serum products should be handled as potentially 
hazardous and capable of transmitting disease. Good laboratory 
procedures for handling blood products can be found in the 
Center for Disease Control / National Institute of Health, 
"Biosafety in Microbiological and Biomedical Laboratories," 2nd 
Edition, 1988, HHS Publication No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 
regulatory and statutory requirement. 

 
6.0 SPECIMEN COLLECTION AND PREPARATION 

 
The specimens shall be blood, serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or anti-coagulants. Allow the blood to clot. Centrifuge the 
specimen to separate the serum from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20°C for up 
to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.050ml (50µl) 
of the specimen is required. 
 
7.0 QUALITY CONTROL 
 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 
indicate unnoticed change in experimental conditions or 
degradation of kit reagents. Fresh reagents should be used to 
determine the reason for the variations. 
 
8.0 REAGENT PREPARATION 

 
1. Wash Buffer 

Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Store at room 

temperature 20-27°C for up to 60 days.  
2. Working Substrate Solution – Stable for one year 

Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’. Place the yellow cap on the 
clear vial for easy identification. Mix and label accordingly. 

Store at 2 - 8°C. 
 

Note1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 

 
Before proceeding with the assay, bring all reagents, serum 

reference calibrators and controls to room temperature (20-27°C). 
**Test Procedure should be performed by a skilled individual 
or trained professional** 
  

1. Format the microplate wells for each serum reference 
calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 

the aluminum bag, seal and store at 2-8°C 

2. Pipette 0.025 ml (25µl) of the appropriate serum reference 
calibrator, control or specimen into the assigned well. 

3. Add 0.100 ml (100µl) of PRL Enzyme Reagent solution to all 
wells. 

4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 60 minutes at room temperature.  
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

2. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times. 

7. Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells  
DO NOT SHAKE PLATE AFTER SUBSTRATE ADDITION 

8. Incubate at room temperature for fifteen (15) minutes. 
9. Add 0.050ml (50µl) of stop solution to each well and gently mix 

for 15-20 seconds). Always add reagents in the same order 
to minimize reaction time differences between wells  

10. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 

 
10.0 CALCULATION OF RESULTS 

 
A dose response curve is used to ascertain the concentration of 
prolactin hormone (PRL) in unknown specimens.  
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding PRL concentration in ng/ml on linear graph 
paper (do not average the duplicates of the serum references 
before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of PRL for an unknown, locate 

the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in ng/ml) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (1.374) intersects the dose response 
curve at (36.1 ng/ml) PRL concentration (See Figure 1). 

 

Note: Computer data reduction software designed for ELISA 

assays may also be used for the data reduction. If such 
software is utilized, the validation of the software should be 
ascertained. 

 

EXAMPLE 1 

Sample 
I.D. 

Well 
Number 

Abs (A) 
Mean 

Abs (B) 
Value 

(ng/ml) 

Cal A 
A1 0.001 

0.003 0 
B1 0.005 

Cal B 
C1 0.278 

0.269 5 
D1 0.260 

Cal C 
E1 0.502 

0.513 10 
F1 0.524 

Cal D 
G1 1.065 

1.045 25 
H1 1.024 

Cal E 
A2 1.730 

1.732 50 
B2 1.733 

Cal F 
C2 2.359 

2.333 100 
D2 2.307 

Ctrl 1 
E2 0.292 

0.311 5.8 
F2 0.330 

Ctrl 2 
G2 0.715 

0.714 14.9 
H2 0.713 

Patient  
A3 1.407 

1.374 36.1 
B3 1.341 



*The data presented in Example 1 and Figure 1 are for illustration 
only and should not be used in lieu of a dose response curve 

prepared with each assay. 

 
11.0 Q.C. PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 

1.  The absorbance (OD) of calibrator 100 ng/ml should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges. 
 
12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
 
12.1 Assay Performance 

1. It is important that the time of reaction in each well is held 
constant to achieve reproducible results.  

2. Pipetting of samples should not extend beyond ten (10) 
minutes to avoid assay drift. 

3. Highly lipemic, hemolyzed or grossly contaminated 
specimen(s) should not be used. 

4. If more than one (1) plate is used, it is recommended to repeat 
the dose response curve. 

5. The addition of substrate solution initiates a kinetic reaction, 
which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Patient specimens with abnormally high prolactin levels can 
cause a hook effect, that is, paradoxical low absorbance 
results. If this is suspected, dilute the specimen 1/100 with ‘0’ 
calibrator; reassay (multiply the result by 100). However, 
values as high as 3000ng/ml have been found to absorb 
greater than the absorbance of the highest calibrator 

10. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind IFU may yield inaccurate results. 

11. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

12. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

13. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC - 
for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 

 

12.2 Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for the test system have been formulated to 
eliminate maximal interference; however, potential interaction 
between rare serum specimens and test reagents can cause 
erroneous results. Heterophilic antibodies often cause these 
interactions and have been known to be problems for all kinds 
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic 
antibodies: a problem for all immunoassays’ Clin. Chem. 
1988:3427-33). For diagnostic purposes, the results from this 
assay should be in combination with clinical examination, 
patient history and all other clinical findings.For valid test 
results, adequate controls and other parameters must be 
within the listed ranges and assay requirements.  

4. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

5. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

6. Patients receiving preparations of mouse monoclonal 
antibodies for diagnosis or therapy may contain human anti-
mouse antibodies (HAMA) and may show either falsely 
elevated or depressed values when assayed. 

7. Pregnancy, lactation, and the administration of oral 
contraceptives can cause an increase in the level of Prolactin. 

8. Drugs such as morphine, reserpine and the psychotropic drugs 
increase prolactin secretion.

5,6,7
 

9. Since Prolactin hormone concentration is dependent upon 
diverse factors other than pituitary homeostasis, the 
determination alone is not sufficient to assess clinical status. 

 
13.0 EXPECTED RANGE OF VALUES 
 
A study of an apparent normal adult population was undertaken to 
determine expected values for the PRL AccuBind® ELISA test 

system. The expected values (95% confidence intervals) are 
presented in Table 1. 
 

TABLE 1 
Expected Values for the PRL AccuBind® ELISA (in ng/ml) 

Women  

Adult (Number = 70) 1.2 -- 19.5 

Postmenopausal (Number = 10)  1.5 -- 18.5 

Men  

Adult (Number = 50) 1.8 -- 17.0 

 

It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for a 
population of "normal"-persons is dependent upon a multiplicity of 
factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst. For these 
reasons each laboratory should depend upon the range of 
expected values established by the manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 
14.0 PERFORMANCE CHARACTERISTICS 
 
14.1  Precision 
The within and between assay precisions of the PRL AccuBind® 
ELISA test system were determined by analyses on three different 
levels of control sera. The number (N), mean value (X), standard 

deviation (σ) and coefficient of variation (C.V.) for each of these 
control sera are presented in Table 2 and Table 3. 
 

TABLE 2 
 Within Assay Precision (Values in ng/ml) 

Sample N X σ C.V. 

Level 1  20 5.4 0.23 4.3% 
Level 2  20 18.4 0.67 3.6% 
Level 3  20 40.8 2.78 6.8% 

 

TABLE 3 
Between Assay Precision* (Values in ng/ml) 

Sample N X σ C.V. 

Level 1  20 5.8 0.57 9.8% 
Level 2  20 19.8 1.73 8.8% 
Level 3  20 43.8 2.97 6.8% 

*As measured in ten experiments in duplicate. 
 
 

14.2 Sensitivity 
The PRL AccuBind® ELISA test system has a sensitivity of 0.004 

ng/well. This is equivalent to a sample containing 0.150 ng/ml 
PRL concentration. The analytical sensitivity (detection limit) was 
ascertained by determining the variability of the ‘0 ng/ml’ calibrator 
and using the 2σ (95% certainty) statistic to calculate the 
minimum dose. 
 

14.3 Accuracy 
The Prolactin AccuBind® ELISA test system was compared with a 
reference chemiluminometric (ICMA) method. Biological 
specimens from normal and pregnant populations were assayed. 
The total number of such specimens was 65. The least square 
regression equation and the correlation coefficient were computed 
for the PRL AccuBind® ELISA in comparison with the reference 
method. The data obtained is displayed in Table 4. 

 

TABLE 4 

Method 
Mean 
(x) 

Least Square 
Regression Analysis 

Correlation 
Coefficient 

Monobind 15.5 y = 0.83 + 0.97(x) 0.956 
Reference 14.8   
 

Only slight amounts of bias between the PRL AccuBind® ELISA 
method and the reference method are indicated by the closeness 
of the mean values. The least square regression equation and 
correlation coefficient indicates excellent method agreement. 
 

14.4 Specificity 
The cross-reactivity of the PRL AccuBind® ELISA test system to 

selected substances was evaluated by adding the interfering 
substance to a serum matrix at various concentrations. The cross-
reactivity was calculated by deriving a ratio between dose of 
interfering substance to dose of prolactin hormone needed to 
produce the same absorbance. 
 

Substance Cross 
Reactivity 

Concentration 

Prolactin Hormone (PRL) 1.0000 -- 
Luteinizing Hormone (LH) < 0.0001 1000ng/ml 
Follitropin (FSH) < 0.0001 1000ng/ml 
Chorionic gonadotropin (CG) < 0.0001 1000ng/ml 
Thyrotropin (TSH) < 0.0001 1000ng/ml 
Growth Hormone (GH) < 0.0001 1000ng/ml 
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Thyroglobulin Ab (Anti-Tg) Test System 
Product Code: 1025-300 

 

 
1.0 INTRODUCTION 
 
Intended Use: The Quantitative Determination of 
Thyroglobulin (Tg) Autoantibodies in Human Serum or 
Plasma by a Microplate Enzyme Immunoassay, Colorimetric. 
Measurements of Tg autoantibodies may aid in the diagnosis 
of certain thyroid diseases such as Hashimoto’s and Grave’s 
as well as nontoxic goiter. 
 
2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Antibodies to thyroglobulin have been shown to be 
characteristically present from patients with thyroiditis and primary 
thyrotoxicosis.

1,2
 This has lead to the clinical measurement 

becoming a valuable tool in the diagnosis of thyroid dysfunction. 
Passive Hemaglutination (PHA) methods have been employed in 
the past for measurements of antibodies to Tg. PHA tests do not 
have the sensitivity of enzyme immunoassay and are limited by 
subjective interpretation. This procedure, with the enhanced 
sensitivity of EIA, permits the detectability of subclinical levels of 
antibodies to Tg. In addition, the results are quantitated by a 
spectrophotometer, which eliminates subjective interpretation. 
 
Monobind's microplate enzyme immunoassay methodology 
provides the technician with optimum sensitivity while requiring 
few technical manipulations. In this method, serum reference, 
diluted patient specimen, or control is first added to a microplate 
well. Biotinylated thyroglobulin (Tg) is added, and then the 
reactants are mixed. Reaction results between the autoantibodies 
to Tg and the biotinylated Tg to form an immune complex, which 
is deposited to the surface of streptavidin coated wells through the 
high affinity reaction of biotin and streptavidin. 
 
After the completion of the required incubation period, aspiration 
or decantation separates the reactants that are not attached to the 
wells. An enzyme anti-human IgG conjugate is then added to 
permit quantitation of reaction through interacting with human IgG 
of the immune complex. After washing, the enzyme activity is 
determined by reaction with substrate to produce color. 
 
The employment of several serum references of known antibody 
activity permits construction of a graph of enzyme and antibody 
activities. From comparison to the dose response curve, an 
unknown specimen's enzyme activity can be correlated with 
autoimmune antibody level. 
 
3.0 PRINCIPLE 
 
A Sequential Sandwich ELISA Method (TYPE 1) 

The reagents required for the sequential ELISA assay include 
immobilized antigen, circulating autoantibody and enzyme-linked 
species-specific antibody. In this procedure, the immobilization 
takes place during the assay at the surface of a microplate well 
through the interaction of streptavidin coated on the well and 
exogenously added biotinylated thyroglobulin antigen. 
 

Upon mixing biotinylated antigen and a serum containing the 
autoantibody, reaction results between the antigen and the 
antibody to form an immune-complex. The interaction is illustrated 
by the following equation:   

ka 

h-Ab (X-Tg)  + 
Btn

Ag (Tg)   h-Ab (X-Tg)  - 
Btn

Ag (Tg) 
k -a 

Btn
Ag (Tg)  = Biotinylated Antigen (Constant Quantity) 

h-Ab (X-Tg) = Human Auto-Antibody (Variable Quantity) 
Ab (X-Tg)  - 

Btn
Ag (Tg)  = Immune Complex (Variable Quantity) 

ka = Rate Constant of Association 
k -a = Rate Constant of Disassociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antigen. This 
interaction is illustrated below: 

h-Ab (X-Tg)  - 
Btn

Ag (Tg) +StreptavidinC.W. ⇒ immobilized complex (IC) 
StreptavidinC.W.  = Streptavidin immobolized on well 
Immobilized complex (IC) = sandwich complex bound to the solid 
surface 
 

After the incubation time, the well is washed to separate the 
unbound components by aspiration and/or decantation. The 
enzyme linked species-specific antibody (anti-h-IgG) is then 
added to the microwells. This conjugates binds to the immune 
complex that formed. 

I.C. (h- IgG)  + 
Enz

Ab (X-h-IgG)  ⇒ 
Enz

Ab (X-h-IgG) - I.C. (h- IgG) 
I.C. (h- IgG)  = Immobilized Immune complex (Variable Quantity) 
Enz

Ab (X-h-IgG  = Enzyme-antibody Conjugate (Constant Quantity) 
Enz

Ab (X-h-IgG) - I.C. (h- IgG)  = Ag-Ab Complex (Variable Quantity) 
 

The anti-h-IgG enzyme conjugate that binds to the immune 
complex in a second incubation is separated from unreacted 
material by a wash step. The enzyme activity in this fraction is 
directly proportional to the antibody concentration in the 
specimen. By utilizing several different serum references of known 
antibody activity, a reference curve can be generated from which 
the antibody activity of an unknown can be ascertained. 
 
4.0 REAGENTS  
 
Materials Provided: 
A. Anti-Tg Calibrators – 1ml/vial Icons A-F 

Six (6) vials of references for anti-Tg at levels of 0(A), 50(B), 

125(C), 500(D), 1000(E), and 2000(F) IU/ml. Store at 2-8°C. A 
preservative has been added. 
Note: The calibrators, human serum based, were calibrated 
using the 1

st
 International Reference Preparation, which was 

assayed against the Medical Research Council (MRC) 
Research Standard A 65/93 for anti-thyroglobulin activity. 

B. Tg Biotin Reagent – 13ml/vial – Icon ∇ 
One (1) vial of biotinylated thyroglobulin stabilized in a 
buffering matrix. A preservative has been added. Store at 

2-8°C. 

C. x-Tg Enzyme Reagent – 13ml/vial - Icon 

 

E  

One (1) vial of anti-human IgG-horseradish peroxidase (HRP) 
conjugate stabilized in a bufferred matrix. A preservative has 

been added. Store at 2-8°C. 

D. Streptavidin Coated Plate – 96 wells – Icon ⇓ 
One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 
E. Serum Diluent – 20ml/vial 

One (1) vial of serum diluent concentrate that containing buffer 

salts and a dye. Store at 2-8°C. 

F. Wash Solution Concentrate – 20ml/vial - Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 
G. Substrate A – 7ml/vial - Icon S

A
 

One (1) vial containing tetramethylbenzidine (TMB) in buffer. 

Store at 2-8°C. See “Reagent Preparation.” 
H. Substrate B – 7ml/vial - Icon S

B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer. 

Store at 2-8°C. See “Reagent Preparation.” 

I. Stop Solution – 8ml/vial - Icon 
STOP

 

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
J. Product Instructions. 
 

Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on the 
label. 

Note 3: Above reagents are for a single 96-well microplate. 
 

4.1 Required But Not Provided: 

1. Pipette capable of delivering 0.0101ml (10.1µl) and 0.050ml 
(50µl) volumes with a precision of better than 1.5%. 

2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 & 
350µl) volumes with a precision of better than 1.5%. 

3. Microplate washers or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Test tube(s) for patient dilution. 
9. Timer. 
10. Quality control materials. 

  
5.0 PRECAUTIONS 

 
For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA licensed reagents. Since no known test can 
offer complete assurance that infectious agents are absent, all 
human serum products should be handled as potentially 
hazardous and capable of transmitting disease.  Good laboratory 
procedures for handling blood products can be found in the 
Center for Disease Control / National Institute of Health, 
"Biosafety in Microbiological and Biomedical Laboratories," 2nd 
Edition, 1988, HHS Publication No. (CDC) 88-8395. 
 

Safe disposal of kit components must be according to local 
regulatory and statutory requirement. 
 
6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood, serum or plasma in type, and the 
usual precautions in the collection of venipuncture samples should 
be observed. For accurate comparison to established normal 
values, a fasting morning serum sample should be obtained. The 
blood should be collected in a plain redtop venipuncture tube 
without additives or anti-coagulants (for serum) or evacuated 
tube(s) containing EDTA or heparin. Allow the blood to clot for 
serum samples. Centrifuge the specimen to separate the serum or 
plasma from the cells. 
 
In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20°C for up 
to 30 days. Avoid use of contaminate devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.100ml (100µl) 
of the diluted specimen is required. 
 
7.0 QUALITY CONTROL 

 

Each laboratory should assay controls at levels in the normal, 
borderline and elevated range for monitoring assay performance. 
These controls should be treated as unknowns and values 
determined in every test procedure performed. Quality control 
charts should be maintained to follow the performance of the 
supplied reagents. Pertinent statistical methods should be 
employed to ascertain trends. The individual laboratory should set 
acceptable assay performance limits. In addition, maximum 
absorbance should be consistent with past experience. Significant 
deviation from established performance can indicate unnoticed 
change in experimental conditions or degradation of kit reagents. 
Fresh reagents should be used to determine the reason for the 
variations. 
 
8.0 REAGENT PREPARATION 

 
1. Serum Diluent  

 Dilute the serum diluent to 200ml in a suitable container with 

distilled or deionized water. Store at 2-8°C. 
2. Wash Buffer 

Dilute contents of wash concentrate to 1000 ml with distilled or 
deionized water in a suitable storage container. Diluted buffer 

can be stored at 2-30°C for up to 60 days.  
3. Working Substrate Solution – Stable for one (1) year. 

Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’. Place the yellow cap on the 
clear vial for easy identification. Mix and label accordingly. 

Store at 2 - 8°C. 
4. Patient Sample Dilution (1/100) 
 Dispense 0.0101ml (10.1µl) of each patient specimen into 1ml 

(1000µl) of serum diluent. Cover and vortex or mix thoroughly 

by inversion. Store at 2-8°C for up to forty-eight (48) hours. 
 

Note 1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 
9.0 TEST PROCEDURE  

 
Before proceeding with the assay, bring all reagents, serum 
reference calibrators and controls to room temperature (20-27°C).  
**Test procedure should be performed by a skilled individual 
or trained professional** 
 

1. Format the microplates’ wells for each serum reference 
calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 

the aluminum bag, seal and store at 2-8°C. 
2. Pipette 0.050 ml (50µl) of the appropriate serum reference 

calibrator, control or diluted patient specimen into the assigned 
well. 

3. Add 0.100 ml (100µl) of Tg Biotin Reagent. 
4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 60 minutes at room temperature. 
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

7. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (blot and tap) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times. 

8. Add 0.100 ml (100µl) of x-Tg Enzyme Reagent to all wells. 
Always add reagents in the same order to minimize 
reaction time differences between wells. 

DO NOT SHAKE THE PLATE AFTER ENZYME ADDITON 
9. Cover and incubate for thirty (30) minutes at room 

temperature. 
10. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

11. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (blot and tap) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times. 

12. Add 0.100 ml (100µl) of Working Substrate Solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells.  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE 
ADDITON 

13. Incubate at room temperature for fifteen (15) minutes. 
14. Add 0.050ml (50µl) of stop solution to each well and mix gently 

for 15-20 seconds. Always add reagents in the same order 
to minimize reaction time differences between wells. 

15. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution.       

               
Note: For re-assaying specimens with concentrations greater than 

2000 IU/ml, dilute the sample an additional 1:5 or 1:10 using 



the original diluted material. Multiply by the dilution factor to 
obtain the concentration of the specimen. 

 
10.0 CALCULATION OF RESULTS 

 
A reference curve is used to ascertain the concentration of anti-Tg 
in unknown specimens.  
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding anti-Tg activity in IU/ml on linear graph 
paper.  

3. Draw the best-fit curve through the plotted points. 
4. To determine the level of anti-Tg activity for an unknown, 

locate the average absorbance of the duplicates for each 
unknown on the vertical axis of the graph, find the intersecting 
point on the curve, and read the concentration (in IU/ml) from 
the horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (1.387) intersects the dose response 
curve at 790 IU/ml anti-Tg concentration (See Figure 1).  

Note: Computer data reduction software designed for ELISA 

assay may also be used for the data reduction. If such 
software is utilized, the validation of the software should be 
ascertained. 

 

EXAMPLE 1 

Sample 
I.D. 

Well 
Number 

Abs (A) 
Mean 

Abs (B) 
Value 
(IU/ml) 

Cal A 
A1 0.022 

0.025 0 
B1 0.028 

Cal B 
C1 0.135 

0.133 50 
D1 0.131 

Cal C 
E1 0.280 

0.270 125 
F1 0.261 

Cal D 
G1 0.962 

0.949 500 
H1 0.936 

Cal E 
A2 1.709 

1.703 1000 
B2 1.698 

Cal F 
C2 2.730 

2.698 2000 
D2 2.667 

Patient  
E2 1.390 

1.387 790 
F2 1.383 

 

*The data presented in Example 1 and Figure 1 is for illustration 
only and should not be used in lieu of a standard curve prepared 
with each assay. 

 
11.0 Q.C. PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 
1. The absorbance (OD) of calibrator ‘F’ should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges. 
 
12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
 

12.1 Assay Performance 

1. It is important that the time of reaction in each well is held 
constant to achieve reproducible results.  

2. Pipetting of samples should not extend beyond ten (10) 
minutes to avoid assay drift. 

3. Highly lipemic, hemolyzed or grossly contaminated 
specimen(s) should not be used. 

4. If more than one (1) plate is used, it is recommended to repeat 
the dose response curve. 

5. The addition of substrate solution initiates a kinetic reaction, 
which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Very high concentration of anti-Tg in patient specimens can 
contaminate samples immediately following these extreme 
levels. Bad duplicates are indicative of cross contamination. 
Repeat any sample, which follows any patient specimen with 
over 3.0 units of absorbance. 

10. Samples, which are contaminated microbiologically, should not 
be used. 

11. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind’s IFU may yield inaccurate 
results. 

12. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

13. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

14. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC - 
for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 

 

12.2 Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for AccuBind® ELISA procedure have been 
formulated to eliminate maximal interference; however, 
potential interaction between rare serum specimens and test 
reagents can cause erroneous results. Heterophilic antibodies 
often cause these interactions and have been known to be 
problems for all kinds of immunoassays (Boscato LM, Stuart 
MC. ‘Heterophilic antibodies: a problem for all immunoassays’ 
Clin. Chem. 1988:3427-33). For diagnostic purposes, the 
results from this assay should be in combination with clinical 
examination, patient history and all other clinical findings. 

4. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

5. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

6. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

7. The presence of autoantibodies to Tg is confirmed when the 
serum level exceeds 125 IU/ml. The clinical significance of the 
result, coupled with anti-thyroid peroxidase activity, should be 
used in evaluating the thyroid condition. However, clinical 
inferences should not be solely based on this test but rather as 
an adjunct to the clinical manifestations of the patient and 
other relevant tests. 

8. The cost benefits should be considered in the use of 
thyroglobulin antibodies testing when performed in concert 
with anti- thyroid peroxidase (TPO). The widespread practice 
of performing both tests has been questioned.
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13.0 EXPECTED RANGES OF VALUES 
 
A study of normal population was undertaken to determine 
expected values for the Anti-Tg AccuBind® test system. The 

number (n) mean (X) and standard deviation (σ) are given in 

Table 1. Values in excess of 125IU/ml are considered positive for 
the presence of anti-Tg autoantibodies. 

TABLE I 
Expected Values for Anti-Tg AccuBind® ELISA Test System  

(In IU/ml) 

Number  100 
Mean  74.3 
Standard deviation  25.2 

Upper 95% (+2σ) level  124.7 

 

It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for a 
population of "normal"-persons is dependent upon a multiplicity of 
factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst. For these 
reasons each laboratory should depend upon the range of 
expected values established by the manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 
14.0 PERFORMANCE CHARACTERISTICS 
 
14.1 Precision 

The within and between assay precisions of the Anti-Tg 
AccuBind® ELISA test system were determined by analyses on 
three different levels of pool control sera. The number (N), mean 

value(X), standard deviation (σ) and coefficient of variation (C.V) 
for each of these control sera are presented in Tables 2 and 3. 

TABLE 2 
Within Assay Precision (Values in IU/ml) 

Sample N X σ C.V. 

Pool 1 20 65.5 3.3 5.0% 
Pool 2 20 385.5 15.5 4.0% 
Pool 3 20 1554.4 55.4 3.6% 

    

TABLE 3* 
Between Assay Precision (Values in IU/ml) 

Sample N X σ C.V. 

Pool 1 10 66.8 3.6 5.3% 
Pool 2 10 374.2 18.5 4.9% 
Pool 3 10 1625.5 65.2 4.0% 

*As measured in ten experiments in duplicate. 
 

12.2Sensitivity 
The Anti-Tg AccuBind® ELISA has a sensitivity of 1.94 IU/ml. The 
sensitivity was ascertained by determining the variability of the ‘0 
IU/ml’ calibrator and using the 2σ (95% certainty) statistics to 
calculate the minimum dose. 
 

12.3 Accuracy 

The Anti-Tg AccuBind® ELISA test system was compared with a 
reference method. Biological specimens from normals, and 
disease states populations were used. The disease states 
included; Hashimoto’s thyroiditis, Graves Disease, thyroid nodules 
as well as thyroid carcinoma. The total number of such specimens 
was 181. The least square regression equation and the correlation 
coefficient were computed for the anti-Tg AccuBind® ELISA 
method in comparison with the reference method. The data 
obtained is displayed in Table 4. 

TABLE 4 

Method 
Mean 
(x) 

Least Square 
Regression Analysis 

Correlation 
Coefficient 

Monobind 415.6 y = 9.79 + 0.969 (x) 0.995 
Reference 419.2   
 

Only slight amounts of bias between the anti-Tg AccuBind® 
ELISA method and the reference method are indicated by the 
closeness of the mean values. The least square regression 
equation and correlation coefficient indicates excellent method 
agreement. 
 

14.4 Specificity 
Interferences from ANA, DNA, thyroid peroxidase (TPO) and 
rheumatoid antibodies were found to be insignificant in the assay 
system. 
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Anti-Thyroid Peroxidase (Anti-TPO)  
Test System 

 Product Code: 1125-300 
 
 
1.0 INTRODUCTION 
 
Intended Use: The Quantitative Determination of Thyroid 
Peroxidase (TPO) Autoantibodies in Human Serum or Plasma 
by a Microplate Enzyme Immunoassay, Colorimetric. 
Measurements of TPO autoantibodies may aid in the 
diagnosis of certain thyroid diseases such as Hashimoto’s 
and Grave’s as well as nontoxic goiter. 

 
2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Antibodies to thyroid peroxidase have been shown to be 
characteristically present from patients with Hashimoto thyroiditis 
(95%), idiopathic myedema (90%) and Graves Disease (80%)

1
. In 

fact 72% of patients positive for anti-TPO exhibit some degree of 
thyroid dysfunction.

2
 This has lead to the clinical measurement 

becoming a valuable tool in the diagnosis of thyroid dysfunction.  
 

Measurements of antibodies to TPO have been done in the past 
by Passive Hemaglutination (PHA). PHA tests do not have the 
sensitivity of enzyme immunoassay and are limited by subjective 
interpretation. This procedure, with the enhanced sensitivity of 
EIA, permits the detectability of subclinical levels of antibodies to 
TPO. In addition, the results are quantitated by a 
spectrophotometer, which eliminates subjective interpretation. 
 

Monobind's microplate enzyme immunoassay methodology 
provides the technician with optimum sensitivity while requiring 
few technical manipulations. In this method, serum reference, 
diluted patient specimen, or control is first added to a microplate 
well. Biotinylated Thyroid Peroxidase Antigen (TPO) is added, and 
then the reactants are mixed. Reaction results between the 
autoantibodies to TPO and the biotinylated TPO to form an 
immune complex, which is deposited to the surface of streptavidin 
coated wells through the high affinity reaction of biotin and 
streptavidin. 
 

After the completion of the required incubation period, aspiration 
or decantation separates the reactants that are not attached to the 
wells. An enzyme anti-human IgG conjugate is then added to 
permit quantitation of reaction through interacting with human IgG 
of the immune complex. After washing, the enzyme activity is 
determined by reaction with substrate to produce color. 
 

The employment of several serum references of known antibody 
activity permits construction of a graph of enzyme and antibody 
activities. From comparison to the dose response curve, an 
unknown specimen's enzyme activity can be correlated with 
autoimmune antibody level. 
 
3.0 PRINCIPLE 
 
A Sequential ELISA Method (TYPE 1) 

The reagents required for the sequential ELISA assay include 
immobilized antigen, circulating autoantibody and enzyme-linked 

species-specific antibody. In this procedure, the immobilization 
takes place during the assay at the surface of a microplate well 
through the interaction of streptavidin coated on the well and 
exogenously added biotinylated thyroid peroxidase antigen. 
  
Upon mixing the biotinylated antigen and a serum containing the 
autoantibody, a reaction results between the antigen and the 
antibody to form an immune-complex. The interaction is illustrated 
by the following equation: 

ka 

h-Ab (X-TPO)  + 
Btn

Ag (TPO)   h-Ab (X-TPO)  - 
Btn

Ag (TPO) 
k -a 

Btn
Ag (TPO)  = Biotinylated Antigen (Constant Quantity) 

h-Ab (X-TPO) = Human Auto-Antibody (Variable Quantity) 
Ab (X-TPO) - 

Btn
Ag (TPO)  = Immune Complex (Variable Quantity) 

ka = Rate Constant of Association 
k -a = Rate Constant of Disassociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antigen. This 
interaction is illustrated below: 

h-Ab (X-TPO)  -
Btn

Ag (TPO) +StreptavidinC.W. ⇒Immobilized 
complex (IC) 
StreptavidinC.W.  = Streptavidin immobilized on well 
Immobilized complex (IC) = sandwich complex bound to the solid 
surface 
 

After the incubation time, the well is washed to separate the 
unbound components by aspiration and/or decantation. The 
enzyme linked species-specific antibody (anti-h-IgG) is then 
added to the microwells. This conjugates binds to the immune 
complex that formed. 

I.C. (h- IgG)  + 
Enz

Ab (X-h-IgG)  ⇒ 
Enz

Ab (X-h-IgG) - I.C. (h- IgG) 
I.C. (h- IgG)  = Immobilized Immune complex (Variable Quantity) 
Enz

Ab (X-h-IgG  = Enzyme-antibody Conjugate (Constant Quantity) 
Enz

Ab (X-h-IgG) - I.C. (h- IgG)  = Ag-Ab Complex (Variable Quantity) 
 

The anti-h-IgG enzyme conjugate that binds to the immune 
complex in a second incubation is separated from unreacted 
material by a wash step. The enzyme activity in this fraction is 
directly proportional to the antibody concentration in the 
specimen. By utilizing several different serum references of known 
antibody activity, a reference curve can be generated from which 
the antibody activity of an unknown can be ascertained 
 
4.0 REAGENTS  
 
Materials Provided 
A. Anti-TPO Calibrators – 1ml/vial Icons A-F 

Six (6) vials of references for anti-TPO at levels of 0(A), 25(B), 

50(C), 100(D), 250(E) and 500(F) IU/ml. Store at 2-8°C. A 
preservative has been added. 
Note: The calibrators, human serum based, were calibrated 

using a reference preparation, which was assayed against the 
Medical Research Council (MRC) International Standard 
66/387 for anti thyroid microsome. 

B. TPO Biotin Reagent – 13ml/vial – Icon ∇ 

One (1) vial of biotinylated thyroid peroxidase antigen 
stabilized in a buffering matrix. A preservative has been 

added. Store at 2-8°C 

C. Anti-TPO Enzyme Reagent – 13ml/vial - Icon 

 

E  
One (1) vial of anti-human IgG-horseradish peroxidase (HRP) 
conjugate stabilized in a bufferred matrix. A preservative has 

been added. Store at 2-8°C 

D. Streptavidin Coated Plate – 96 wells – Icon ⇓ 

One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 
E. Serum Diluent – 20ml/vial 

One (1) vial of serum diluent concentrate that containing buffer 

salts and a dye. Store at 2-8°C. 

F. Wash Solution Concentrate – 20ml/vial - Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 
G. Substrate A – 7ml/vial - Icon S

A
 

One (1) vial containing tetramethylbenzidine (TMB) in buffer. 

Store at 2-8°C. See “Reagent Preparation.” 
H. Substrate B – 7ml/vial - Icon S

B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer. 

Store at 2-8°C. See “Reagent Preparation.” 

I. Stop Solution – 8ml/vial - Icon 
STOP

 

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
J. Product Instructions. 
 

Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Opened reagents are stable for sixty (60) days when 

stored at 2-8°C. Kit and component stability are identified 
on the label. 

Note 3: Above reagents are for a single 96-well microplate.
  

Required But Not Provided: 
1. Pipette capable of delivering 0.010ml (10µl), 0.025ml (25µl), 

and 0.050ml (50µl) volumes with a precision of better than 
1.5%. 

2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 & 
350µl) volumes with a precision of better than 1.5%. 

3. Microplate washers or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Test tube(s) for patient dilution. 
9. Timer. 
10. Quality control materials. 

 
5.0 PRECAUTIONS 

 
For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA licensed reagents. Since no known test can 
offer complete assurance that infectious agents are absent, all 
human serum products should be handled as potentially 
hazardous and capable of transmitting disease.  Good laboratory 
procedures for handling blood products can be found in the 
Center for Disease Control / National Institute of Health, 
"Biosafety in Microbiological and Biomedical Laboratories," 2nd 
Edition, 1988, HHS Publication No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 
regulatory and statutory requirement. 
 
6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood; serum or plasma in type and the 
usual precautions in the collection of venipuncture samples should 
be observed. For accurate comparison to established normal 
values, a fasting morning serum sample should be obtained. The 
blood should be collected in a plain redtop venipuncture tube 
without additives or anti-coagulants (for serum) or evacuated 
tube(s) containing EDTA or heparin. Allow the blood to clot for 
serum samples. Centrifuge the specimen to separate the serum or 
plasma from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8ºC for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 
time, the samples(s) may be stored at temperatures of -20ºC for 
up to 30 days. Avoid use of contaminated devices. Avoid 
repetitive freezing and thawing. When assayed in duplicate, 
0.05ml (50µl) of the specimen is required. 
 
7.0 QUALITY CONTROL 
 
Each laboratory should assay controls at levels in the normal, 
borderline and elevated range for monitoring assay performance. 
These controls should be treated as unknowns and values 
determined in every test procedure performed. Quality control 
charts should be maintained to follow the performance of the 
supplied reagents. Pertinent statistical methods should be 
employed to ascertain trends. The individual laboratory should set 
acceptable assay performance limits. In addition, maximum 
absorbance should be consistent with past experience. Significant 
deviation from established performance can indicate unnoticed 
change in experimental conditions or degradation of kit reagents. 
Fresh reagents should be used to determine the reason for the 
variations. 

 
8.0 REAGENT PREPARATION 

 
1. Serum Diluent  

 Dilute the serum diluent to 200ml in a suitable container with 

distilled or deionized water. Store at 2-8°C. 
2. Wash Buffer 

Dilute contents of wash concentrate to 1000 ml with distilled or 
deionized water in a suitable storage container. Diluted buffer 

can be stored at 2-30°C for up to 60 days.  
3. Working Substrate Solution – Stable for one (1) year. 

Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’. Place the yellow cap on the 
clear vial for easy identification. Mix and label accordingly. 

Store at 2 - 8°C. 
4. Patient Sample Dilution (1/100) 
 Dispense 0.010ml (10µl) of each patient specimen into 1ml 

(1000µl) of serum diluent. Cover and vortex or mix thoroughly 

by inversion. Store at 2-8°C for up to forty-eight (48) hours. 
 

Note1 : Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 

 
Before proceeding with the assay, bring all reagents, serum 
reference calibrators and controls to room temperature (20-27°C).  
**Test Procedure should be performed by a skilled individual 
or trained professional** 
  

1. Format the microplates’ wells for each serum reference 
calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 

the aluminum bag, seal and store at 2-8°C. 

2. Pipette 0.025 ml (25µl) of the appropriate serum reference 
calibrator, control or diluted patient specimen into the assigned 
well. 

3. Add 0.100 ml (100µl) of the TPO Biotin Reagent 
4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 60 minutes at room temperature. 
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

7. Add 350µl of wash buffer (see Reagent Preparation Section), 
decant (blot and tap) or aspirate. Repeat two (2) additional 
times for a total of three (3) washes. An automatic or manual 
plate washer can be used. Follow the manufacturer’s 
instruction for proper usage. If a squeeze bottle is 
employed, fill each well by depressing the container 
(avoiding air bubbles) to dispense the wash. Decant the 
wash and repeat two (2) additional times. 

8. Add 0.100 ml (100µl) of the x-TPO Enzyme Reagent to all 
wells. Always add reagents in the same order to minimize 
reaction time differences between wells. 
DO NOT SHAKE THE PLATE AFTER ENZYME ADDITION 

9. Incubate for thirty (30) minutes at room temperature.  
10. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

11. Add 350µl of wash buffer (see Reagent Preparation Section), 
decant (blot and tap) or aspirate. Repeat two (2) additional 
times for a total of three (3) washes. An automatic or manual 
plate washer can be used. Follow the manufacturer’s 
instruction for proper usage. If a squeeze bottle is 
employed, fill each well by depressing the container 
(avoiding air bubbles) to dispense the wash. Decant the 
wash and repeat two (2) additional times. 

12. Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells.  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 
13. Incubate at room temperature for fifteen (15) minutes. 
14. Add 0.050ml (50µl) of stop solution to each well and mix gently 

for 15-20 seconds. Always add reagents in the same order 
to minimize reaction time differences between wells. 

15. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 

 



Note: For re-assaying specimens with concentrations greater than 
500 IU/ml, dilute the sample an additional 1:5 or 1:10 using the 
original diluted material. Multiply by the dilution factor to obtain 
the concentration of the specimen. 

 
10.0 CALCULATION OF RESULTS 

 
A reference curve is used to ascertain the concentration of anti-
TPO in unknown specimens. 
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding anti-TPO activity in IU/ml on linear graph 
paper.  

3. Draw the best-fit curve through the plotted points. 
4. To determine the level of anti-TPO activity for an unknown, 

locate the average absorbance of the duplicates for each 
unknown on the vertical axis of the graph, find the intersecting 
point on the curve, and read the concentration (in IU/ml) from 
the horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (1.323) intersects the dose response 
curve at 200 IU/ml anti-TPO concentration (See Figure 1).  

 

Note: Computer data reduction software designed for ELISA 

assays may also be used for the data reduction. If such 
software is utilized, the validation of the software should be 
ascertained. 

 

EXAMPLE 1  

Sample 
I.D. 

Well 
Number 

Abs (A) 
Mean 

Abs (B) 
Value 
(IU/ml) 

Cal A 
A1 0.022 

0.026 0 
B1 0.030 

Cal B 
C1 0.240 

0.244 25 
D1 0.247 

Cal C 
E1 0.437 

0.430 50 
F1 0.422 

Cal D 
G1 0.795 

0.788 100 
H1 0.782 

Cal E 
A2 1.610 

1.590 250 
B2 1.572 

Cal F 
C2 2.659 

2.600 500 
D2 2.533 

Patient  
E2 1.294 

1.323 200 
F2 1.351 

 

*The data presented in Example 1 and Figure 1 are for illustration 
only and should not be used in lieu of a standard curve prepared 
with each assay. 

 
11.0 Q.C. PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 
1.  The absorbance (OD) of calibrator F should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges. 
 
12.0 RISK ANALYSIS 

 
The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
 

12.1 Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to repeat 

the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Very high concentration of anti-TPO in patient specimens can 
contaminate samples immediately following these extreme 
levels. Bad duplicates are indicative of cross contamination. 
Repeat any sample, which follows any patient specimen with 
over 3.0 units of absorbance. 

10. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind IFU may yield inaccurate results. 

11. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

12. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

13. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC - 
for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 

 

12.2 Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for the test system have been formulated to 
eliminate maximal interference; however, potential interaction 
between rare serum specimens and test reagents can cause 
erroneous results. Heterophilic antibodies often cause these 
interactions and have been known to be problems for all kinds 
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic 
antibodies: a problem for all immunoassays’ Clin. Chem. 
1988:3427-33). For diagnostic purposes, the results from this 
assay should be in combination with clinical examination, 
patient history and all other clinical findings. 

4. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

5. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

6. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

The presence of autoantibodies to TPO is confirmed when the 
serum level exceeds 40 IU/ml. The clinical significance of the 
result, coupled with anti-thyroglobulin activity, should be used 
in evaluating the thyroid condition. However, clinical inferences 
should not be solely based on this test but rather as an adjunct 
to the clinical manifestations of the patient and other relevant 
tests. 
 

13.0 EXPECTED RANGES OF VALUES 
 

A study of normal population was undertaken to determine 
expected values for the anti-TPO AccuBind® ELISA test system. 

The number (n), mean (x) and standard deviation (σ) are given in 
Table 1. Values in excess of 40IU/ml are considered positive for 
the presence of anti-TPO autoantibodies. 
 

TABLE I 
Expected Values for the Anti-TPO ELISA Test System 

(In IU/ml) 

Number 100 

Mean 17.6 

Standard deviation 10.8 

Upper 95% (+2σ) level 39.2 

 

It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for a 
population of "normal"-persons is dependent upon a multiplicity of 
factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst. For these 
reasons each laboratory should depend upon the range of 
expected values established by the manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 
14.0 PERFORMANCE CHARACTERISTICS 
 
14.1 Precision 
The within and between assay precisions of the anti-TPO 
AccuBind® ELISA test system were determined by analyses on 
three different levels of pool control sera. The number (N), mean 

value (X), standard deviation (σ) and coefficient of variation (C.V) 
for each of these control sera are presented in Tables 2 and 3.   

 

TABLE 2 

Within Assay Precision (Values in IU/ml) 

Sample N X σ C.V. 

Pool 1 20 25.5 1.5 5.7% 

Pool 2 20 120.5 4.6 3.8% 

Pool 3 20 352.4 14.8 4.2% 

 

TABLE 3* 
Between Assay Precision (Values in IU/ml) 

Sample N X σ C.V. 

Pool 1 10 26.5 1.8 6.8% 

Pool 2 10 118.5 5.3 4.5% 

Pool 3 10 365.4 22.5 6.2% 

*As measured in ten experiments in duplicate. 
 

14.2 Sensitivity 

The anti-TPO AccuBind® ELISA test system has a sensitivity of  
0.92 IU/ml. The sensitivity (detection limit) was ascertained by 
determining the variablility of the ‘0 IU/ml’ calibrator and using the 
2σ (95% certainty) statistic to calculate the minimum dose. 
 

14.3 Accuracy 
The anti-TPO AccuBind® ELISA test system was compared with a 
reference anti-TPO ELISA microplate. Biological specimens from 
normal and disease states populations were used. The disease 
states included; Hashimoto’s thyroiditis, Graves Disease, thyroid 
nodules as well as thyroid carcinoma. The total number of such 
specimens was 82. The least square regression equation and the 
correlation coefficient were computed for the anti-TPO AccuBind® 
ELISA test system in comparison with the reference method. The 
data obtained is displayed in Table 4. 
 

TABLE 4 

Method 
Mean 
(x) 

Least Square 
Regression Analysis 

Correlation 
Coefficient 

Monobind 122.9 y = 1.02 (x) – 5.1  0.989 
Reference 127.0   
 

14.4 Specificity 
Interferences from ANA, DNA, thyroglobulin (TPO) and 
rheumatoid antibodies were found to be insignificant  
 
15.0 REFERENCES 

 
1. Volpé R, “Autoimmune disease of the endocrine system”, Boca 

Raton FL, CRC Press (1990). 
2. Volpé R, Clin Chem, 40, 2132 (1994). 
3. Beever K, et al, Clin Chem, 35, 1949-54 (1989). 
4. Mak T, Clin Chem, 40, 2128 (1994). 
5. Czarnocka B, Ruff J, Ferrand M, Carayon P, Lissitzky S, 

“Purification of the human thyroid and its identification as the 
microsomal antigen involved in the human thyroid disease”, 
FEBS Letts, 190, 147-52 (1985). 

6. Portman L, hamada N, Heinrich G, Degroot LJ, “Anti-Thyroid 
Peroxidase antibody in patients with autoimmune thyroid 
disease; Possible identity with anti-microsomal antibody”, J of 
Clin Endocrinology & Metabolism. 61,1001-3 (1985). 

7. Chiavato L, Pinchera A, “The microsomal-peroxidase antigen: 
modulation of its expression in thyroid cells”, Autoimmunity, 
10, 319-31 (1991). 

8. Nunez J. Pommier J, “Formation of thyroid hormones”, Vitam 
Horm, 39, 175-229 (1982). 

9. Ekholm R, “Biosysnthesis of thyroid hormones”, Int Rev Cytol, 
120, 243-288 (1990). 

10. Degroot LJ, “Heterogeneity of human antibodies to TPO 
Thyroperoxidase”, Thyroid Autoimmunity, 207,177-182 (1990). 

 

Revision: 4     Date: 2019-JUL-16   DCO: 1353 
MP1125  Product Code: 1125-300 

 

Size 96(A) 

R
e

a
g

e
n

t 
(f

il
l)

 

A) 1ml set 

B) 1 (13ml) 

C) 1 (13ml) 

D) 1 plate 

E) 1 (20ml) 

F) 1 (20ml) 

G) 1 (7ml) 

H) 1 (7ml) 

I) 1(8ml) 

 
 

 
 
 
 

Patient 

0.000

0.500

1.000

1.500

2.000

2.500

3.000

0 100 200 300 400 500 600

A
b

s
o

rb
a
n

c
e
(s

) 

x-TPO Concentratios in IU/ml 

Figure 1 

mailto:Monobind@monobind.com


 

Free Thyroxine (fT4) Test System 
Product Code:  1225-300 

 

 

1.0 INTRODUCTION 

 

Intended Use: The Quantitative Determination of Free 

Thyroxine Concentration in Human Serum by a Microplate 

Enzyme Immunoassay 

 

2.0 SUMMARY AND EXPLANATION OF THE TEST 
 

Thyroxine, the principal thyroid hormone, circulates in blood 

almost completely bound to carrier proteins. The main carrier is 

thyroxine-binding globulin (TBG). However, only the free 

(unbound) portion of thyroxine is responsible for the biological 

action. Further, the concentrations of the carrier proteins are 

altered in many clinical conditions, such as pregnancy. In normal 

thyroid function as the concentrations of the carrier proteins 

alters, the total thyroxine level changes so that the free thyroxine 

concentration remains constant. Thus, measurements of free 

thyroxine concentrations correlate better with clinical status than 

total thyroxine levels.  
 

The increase in total thyroxine associated with pregnancy, oral 

contraceptives and estrogen therapy occasionally result in total 

T4 levels over the limits of normal while the free thyroxine 

concentration remains in the normal reference range. Masking of 

abnormal thyroid function can also occur in both hyper and 

hypothyroid conditions by alterations in the TBG concentration. 

The total T4 can be elevated or lowered by TBG changes such 

that the normal reference levels result. The free thyroxine 

concentration can help in uncovering the patient’s actual clinical 

status. 
 

In this method, serum reference, patient specimen, or control is 

first added to a microplate well.  Enzyme-T4 conjugate (analog 

method) is added and the reactants are mixed. A competition 

reaction results between the enzyme conjugate and the free 

thyroxine for a limited number of antibody combining sites 

immobilized on the well. 
 

After the completion of the required incubation period, the 

antibody bound enzyme-thyroxine conjugate is separated from 

the unbound enzyme-thyroxine conjugate via a wash step.  The 

activity of the enzyme present on the surface of the well is 

quantitated by reaction with a suitable substrate to produce color. 
 

The employment of several serum references of known free 

thyroxine concentration permits construction of a graph of activity 

and concentration.  From comparison to the dose response curve, 

an unknown specimen's activity can be correlated with free 

thyroxine concentration. 

 

 

 

 

 

 

3.0 PRINCIPLE 

 

Competitive Enzyme Immunoassay, Analog Method for Free-T4 

(TYPE 5): 

The essential reagents required for a solid phase enzyme 

immunoassay include immobilized antibody, enzyme-antigen 

conjugate and native antigen. Upon mixing immobilized antibody, 

enzyme-antigen conjugate and a serum containing the native free 

antigen, a competition reaction results between the native free 

antigen and the enzyme-antigen conjugate for a limited number of 

insolubilized binding sites.  The interaction is illustrated by the 

followed equation: 

ka 
Enz

Ag  +  Ag  +  AbC.W.      AgAbC.W.  +  
Enz

AgAbC.W. 

k -a 
AbC.W.   = Monospecific Immobilized Antibody (Constant Quantity) 

Ag  = Native Antigen (Variable Quantity) 
Enz

Ag = Enzyme-antigen Conjugate (Constant Quantity) 

AgAbC.W.   = Antigen-Antibody Complex 
Enz

Ag AbC.W.   = Enzyme-antigen Conjugate -Antibody Complex 

Ka    =  Rate Constant of Association 

k -a  =  Rate Constant of Disassociation 

K = ka 
/ k -a 

= Equilibrium Constant 
 

After equilibrium is attained, the antibody-bound fraction is 

separated from unbound antigen by decantation or aspiration.  

The enzyme activity in the antibody-bound fraction is inversely 

proportional to the native free antigen concentration.  By utilizing 

several different serum references of known antigen con-

centration, a dose response curve can be generated from which 

the antigen concentration of an unknown can be ascertained. 
 

4.0 REAGENTS  
 

Materials Provided:  

A. Free T4 Calibrators – 1 ml/vial - Icons A-F 

 Six (6) vials of human serum based reference calibrators for 

free thyroxine at approximate* concentrations of 0 (A), 0.40 

(B), 1.25 (C), 2.10 (D), 5.00 (E) and 7.40 (F) ng/dl. Store at 

2-8°C.  A preservative has been added. For SI units use the 

conversion factor 12.9 to convert ng/dl to pmol/L. 

 * Exact levels are given on the labels on a lot specific basis. 

B. fT4- Enzyme Reagent – 13 ml/vial - Icon 

 

E  

 One (1) vial of thyroxine-horseradish peroxidase (HRP) 

conjugate in a protein-stabilized matrix. A preservative has 

been added. Store at 2-8°C.  

C. fT4 Antibody Coated Plate – 96 wells -  Icon  

 One 96-well microplate coated with anti-thyroxine serum and 

packaged in an aluminum bag with a drying agent.  Store at 

2-8°C. 

D.  Wash Solution Concentrate – 20ml - Icon  

 One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 

E.  Substrate A – 7 ml/vial - Icon S
A

 

 One (1) bottle containing tetramethylbenzidine (TMB) in 

acetate buffer.  Store at 2-8°C. 

F. Substrate B – 7 ml/vial - Icon S
B

 

 One (1) bottle containing hydrogen peroxide (H2O2) in 

acetate buffer.  Store at 2-8°C. 

G. Stop Solution – 8 ml/vial - Icon 
STOP

 

  One (1) bottle containing a strong acid (1N HCl).  Store at 

2-8
°
C. 

H. Product Instructions. 
 

Note 1: Do not use reagents beyond the kit expiration date.  

Note 2: Opened reagents are stable for sixty (60) days when 

stored at 2-8°C. Opened reagents are stable for sixty (60) 

days when stored at 2-8°C. Kit and component stability 

are identified on the label. 

Note 3:  See end of this product insert for various configurations   

of reagents by kit size. 
 

4.1 Materials Required But Not Provided: 

1. Pipette capable of delivering 50µl & 100µl volumes with a 

precision of better than 1.5%. 

2. Dispenser(s) for repetitive deliveries of 0.100ml and 0.350ml 

volumes with a precision of better than 1.5%. 

3. Microplate washers or a squeeze bottle (optional). 

4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 

5. Absorbent Paper for blotting the microplate wells. 

6. Plastic wrap or microplate cover for incubation steps. 

7. Vacuum aspirator (optional) for wash steps. 

8. Timer. 

9. Quality control materials. 
 

 5.0 PRECAUTIONS 
 

For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
 

All products that contain human serum have been found to be 

non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 

Antibodies by FDA licensed reagents.  Since no known test can 

offer complete assurance that infectious agents are absent, all 

human serum products should be handled as potentially 

hazardous and capable of transmitting disease.    Good 

laboratory procedures for handling blood products can be found 

in the Center for Disease Control / National Institute of Health, 

"Biosafety in Microbiological and Biomedical Laboratories," 2nd 

Edition, 1988, HHS Publication No. (CDC) 88-8395. 

Safe Disposal of kit components must be according to local 

regulatory and statutory requirement. 
 

6.0 SPECIMEN COLLECTION AND PREPARATION 
 

The specimens shall be blood, serum in type and the usual 

precautions in the collection of venipuncture samples should be 

observed. For accurate comparison to established normal values, 

a fasting morning serum sample should be obtained. The blood 

should be collected in a plain redtop venipuncture tube without 

additives or anti-coagulants. Allow the blood to clot. Centrifuge 

the specimen to separate the serum from the cells. 
 

Samples may be refrigerated at 2-8
o
C for a maximum period of 

five (5) days. If the specimen(s) cannot be assayed within this 

time, the sample(s) may be stored at temperatures of -20
o
C for up 

to 30 days. Avoid use of contaminated devices. Avoid repetitive 

freezing and thawing. When assayed in duplicate, 0.100ml of the 

specimen is required. 
 

7.0 QUALITY CONTROL 
 

Each laboratory should assay controls at levels in the 

hypothyroid, euthyroid and hyperthyroid range for monitoring 

assay performance. These controls should be treated as 

unknowns and values determined in every test procedure 

performed. Quality control charts should be maintained to follow 

the performance of the supplied reagents. Pertinent statistical 

methods should be employed to ascertain trends. Significant 

deviation from established performance can indicate unnoticed 

change in experimental conditions or degradation of kit reagents.  

Fresh reagents should be used to determine the reason for the 

variations. 
 

8.0 REAGENT PREPARATION: 
 

1. Wash Buffer 

Dilute contents of wash concentrate to 1000ml with distilled or 

deionized water in a suitable storage container. Diluted buffer 

can be stored at 2-30°C for up to 60 days.  

2. Working Substrate Solution 

Pour the contents of the amber vial labeled Solution ‘A’ into 

the clear vial labeled Solution ‘B’.  Place the yellow cap on the 

clear vial for easy identification.  Mix and label accordingly.  

Store at 2 - 8°C. 

Note1 : Do not use the working substrate if it looks blue. 

Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 
 

Before proceeding with the assay, bring all reagents, serum 

references and controls to room temperature (20-27°C). 

**Test Procedure should be performed by a skilled individual 

or trained professional**  

1. Format the microplate wells for each serum reference, control 

and patient specimen to be assayed in duplicate. Replace 

any unused microwell strips back into the aluminum bag, 

seal and store at 2-8°C 

2. Pipette 0.050 ml (50µl) of the appropriate serum reference, 

control or specimen into the assigned well. 

3. Add 0.100 ml (100µl) of fT4 Enzyme Reagent to all wells. 

4. Swirl the microplate gently for 20-30 seconds to mix and 

cover. 

5. Incubate 60 minutes at room temperature.  

6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 

paper.  

7. Add 350µl of wash buffer (see Reagent Preparation Section), 

decant (tap and blot) or aspirate. Repeat two (2) additional 

times for a total of three (3) washes. An automatic or manual 

plate washer can be used. Follow the manufacturer’s 

instruction for proper usage. If a squeeze bottle is 

employed, fill each well by depressing the container 

(avoiding air bubbles) to dispense the wash. Decant the 

wash and repeat two (2) additional times. 

8. Add 0.100 ml (100µl) of working substrate solution to all wells 

(see Reagent Preparation Section).  Always add reagents in 

the same order to minimize reaction time differences 

between wells. 
DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 

10. Add 0.050ml (50µl) of stop solution to each well and gently 

mix for 15-20 seconds. Always add reagents in the same 

order to minimize reaction time differences between wells.  

11. Read the absorbance in each well at 450nm (using a 

reference wavelength of 620-630nm to minimize well 

imperfections) in a microplate reader. The results should be 

read within thirty (30) minutes of adding the stop solution. 
 

10.0 CALCULATION OF RESULTS 
 

A dose response curve is used to ascertain the concentration 

of free T4 in unknown specimens.   

1.  Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 

2.  Plot the absorbance for each duplicate serum reference 

versus the corresponding fT4 concentration in ng/dl on linear 

graph paper (do not average the duplicates of the serum 

references before plotting). 

3.  Connect the points with a best-fit curve. 

4. To determine the concentration of fT4 for an unknown, 

locate the average absorbance of the duplicates for each 

unknown on the vertical axis of the graph, find the 

intersecting point on the curve, and read the concentration 

(in ng/dl) from the horizontal axis of the graph (the 

duplicates of the unknown may be averaged as indicated). In 

the following example, the average absorbance (0.964) 

intersects the dose response curve at (1.65ng/dl) free T4 

concentration (See Figure 1). 
 

*The data presented in Example 1 and Figure 1 is for illustration 

only and should not be used in lieu of a standard curve prepared 

with each assay. Assigned values for calibrators are lot 

specific. 
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EXAMPLE 1 

Sample 

I.D. 

Well 

Number 

Abs 

(A) 

Mean 

Abs 

(B) 

Value* 

(ng/dl) 

Cal A 
A1 2.658 

2.612 0.00 
B1 2.566 



Cal B 
C1 1.919 

1.900 0.45 
D1 1.880 

Cal C 
E1 1.339 

1.306 1.10 
F1 1.273 

Cal D 
G1 0.769 

0.790 2.00 
H1 0.811 

Cal E 
A2 0.396 

0.400 5.00 
B2 0.404 

Cal F 
C2 0.215 

0.217 7.40 
D2 0.219 

Ctrl 1 
E2 1.827 

1.835 0.50 
F2 1.843 

Ctrl 2 
G2 0.541 

0.557 2.70 
H2 0.573 

Patient  
A3 0.951 

0.964 1.65 
B3 0.976 

 

Note 1: Computer data reduction software designed for ELISA 

assays may also be used for the data reduction. If such 

software is utilized, the validation of the software should be 

ascertained. 
 

11.0 Q.C. PARAMETERS 
 

In order for the assay results to be considered valid the 

following criteria should be met: 

1.  The absorbance (OD) of calibrator 0 ng/dl should be > 1.3. 

2.   Four out of six quality control pools should be within the 

established ranges. 
 

12.0 RISK ANALYSIS 
 

The MSDS and Risk Analysis Form for this product is available on 

request from Monobind Inc. 
 

12.1  Assay Performance 

1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  

2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 

3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 

4. If more than one (1) plate is used, it is recommended to repeat 

the dose response curve. 

5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 

Therefore, the substrate and stop solution should be added in 

the same sequence to eliminate any time-deviation during 

reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 

the wells. 

7. Failure to remove adhering solution adequately in the 

aspiration or decantation wash step(s) may result in poor 

replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 

from different batches.  

9. Accurate and precise pipetting, as well as following the exact 

time and temperature requirements prescribed are essential. 

Any deviation from Monobind’s IFU may yield inaccurate 

results. 

10. All applicable national standards, regulations and laws, 

including, but not limited to, good laboratory procedures, must 

be strictly followed to ensure compliance and proper device 

usage.  

11. It is important to calibrate all the equipment e.g. Pipettes, 

Readers, Washers and/or the automated instruments used 

with this device, and to perform routine preventative 

maintenance.  

12. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC 

- for this and other devices, made by Monobind, can be 

requested via email from Monobind@monobind.com. 

12.2 Interpretation 

1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 

2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 

particularly if the results conflict with other determinants. 

3. For valid test results, adequate controls and other parameters 

must be within the listed ranges and assay requirements.  

4. If test kits are altered, such as by mixing parts of different kits, 

which could produce false test results, or if results are 

incorrectly interpreted, Monobind shall have no liability. 

5. If computer controlled data reduction is used to interpret the 

results of the test, it is imperative that the predicted values for 

the calibrators fall within 10% of the assigned concentrations. 

6. If a patient, for some reason, reads higher than the highest 

calibrator report as such (e.g. > 7.4 ng/dl).  Do not try to 

dilute the sample. TBG variations in different matrices will 

not allow Free T4 hormone to dilute serially. 

7. Serum free-thyroxine concentration is dependent upon a 

multiplicity of factors: thyroid gland function and its regulation, 

Thyroxine binding globulin (TBG) concentration, and the 

binding of Thyroxine to TBG (3, 4).  Thus, free-Thyroxine 

concentration alone is not sufficient to assess the clinical 

status. 

8. Serum free-thyroxine values may be elevated under conditions 

such as pregnancy or administration of oral contraceptives.  

9. A decrease in free thyroxine values is found with 

protein-wasting diseases, certain liver diseases and 

administration of testosterone, diphenylhydantoin or 

salicylates.  A table of interfering drugs and conditions, which 

affect free Thyroxine values, has been compiled by the 

Journal of the American Association of Clinical Chemists. 

10. The interpretation of fT4 is complicated by a variety of drugs 

that can affect the binding of T4 to the thyroid hormone carrier 

proteins or interfere in its metabolism to T3. In severe non-

thyroidal illness (NTI) the assessment of thyroid becomes 

especially difficult.  Since the patients in this category may 

suffer from concomitant primary hypothyroidism or from 

compensatory secondary hypothyroidism. In cases like these 

a sensitive TSH evaluation of the patient may be 

recommended. Please see Monobind Cat# 325-300. 

11. In rare conditions associated with extreme variations in 

albumin binding capacity for T4- such as familial 

dysalbuminemic hyperthyroxinemia (FDH) – direct assessment 

of Free T4 may be misleading. 

12. Circulating antibodies to T4 and hormone binding inhibitors 

may interfere in the performance of the assay. 

13. Heparin is reported to have in vivo and in vitro effects on free 

T4 levels. Samples from patients undergoing heparin therapy 

should be collected well before the administration of the 

anticoagulant. 

"NOT INTENDED FOR NEWBORN SCREENING" 
 

13.0 EXPECTED RANGES OF VALUES 
 

A study of euthyroid adult population was undertaken to 

determine expected values for the fT4 AccuBind® ELISA test 

system.  The mean (X) values, standard deviations (σ) and 

expected ranges (±2σ) are presented in Table 1. 
 

TABLE 1 

Expected Values for Free T4 ELISA Test System (in ng/dl) 

 Adult Pregnancy 

Number of Specimens 89 31 

Mean (X) 1.40 1.50 

Standard Deviation (σ) 0.30 0.37 

Expected Ranges (±2 σ) 0.8 – 2.0 0.76 – 2.24 
 

It is important to keep in mind that establishment of a range of 

values which can be expected to be found by a given method for 

a population of "normal"-persons is dependent upon a multiplicity 

of factors: the specificity of the method, the population tested and 

the precision of the method in the hands of the analyst.  For these 

reasons each laboratory should depend upon the range of 

expected values established by the manufacturer only until an 

in-house range can be determined by the analysts using the 

method with a population indigenous to the area in which the 

laboratory is located. 
 

14.0 PERFORMANCE CHARACTERISTICS 
 

14.1  Precision 

The inter and intra assay precisions of the fT4 AccuBind® ELISA 

test system were determined by analyses on three different levels 

of pooled patient sera.  The number (n), mean values (x), 

standard deviation (σ) and coefficient of variation (C.V.) for each 

of these control sera are presented in Table 2 and Table 3. 
 

In order to validate the intra-assay precision of the  fT4 

AccuBind® ELISA test system, twenty replicates of each of three 

pooled sera   (low medium and high ranges of the dose response 

curve) were assayed in the same assay. An intra-assay precision 

of 3.25 to 10.98% was obtained. 
 

TABLE 2 

Intra-Assay Precision (in ng/dl) 

Sample N    X   σ   C.V. 

Low 20 0.550 0.061 10.98% 

Medium   20 1.740 0.074   4.26% 

High 20 3.250 0.106   3.25% 
 

 In order to validate the inter-assay precision of fT4 AccuBind® 

ELISA test system, one duplicate of each of three pooled sera 

(low medium and high ranges of the dose response curve) was 

assayed in 10 assays done over a period of six months that 

involved five different sets of reagents and three different 

technicians. An inter-assay precision of 6.01 to 10.81% was 

obtained. 
 

TABLE 3 

Inter-Assay Precision (in ng/dl) 

Sample N    X   σ   C.V. 

Low 10 0.480 0.052 10.81% 

Medium   10 1.410 0.085   6.01% 

High 10 3.490 0.279   7.90% 
 

14.2  Sensitivity 

The fT4 AccuBind® ELISA test system has a sensitivity of 0.162 

ng/dl. The sensitivity was ascertained by determining the 

variability of the 0 ng/dl serum calibrator and using the 2σ (95% 

certainty) statistics to calculate the minimum dose. 
 

14.3  Accuracy 

The fT4 AccuBind® ELISA test system was compared with a 

coated tube radioimmunoassay (RIA) method.  Biological 

specimens from hypothyroid, euthyroid and hyperthyroid 

populations were used (The values ranged from 0.1ng/dl – 

8ng/dl). The total number of such specimens was 197.  The least 

square regression equation and the correlation coefficient were 

computed for this fT4 AccuBind® ELISA method in comparison 

with the predicate method (Table 4). 
 

TABLE 4 

Linear Regression Analysis                                    

Method 

Mean 

(x) Equation 

Correlation 

Coefficient 

Monobind 

EIA “X”  

1.56 y = 0.1034 + 0.9525x      0.920 

Predicate 

RIA “Y”     

1.59   

 

Only slight amounts of bias between this method and the 

reference method are indicated by the closeness of the mean 

values.   
 

14.4  Specificity: 

The cross-reactivity of the thyroxine antibody used for fT4 

AccuBind® ELISA to selected substances was evaluated by 

adding massive amounts of the interfering substance to a serum 

matrix. The cross-reactivity was calculated by deriving a ratio 

between doses of interfering substance to dose of thyroxine 

needed to displace the same amount of the conjugate. 
 

Substance Cross 

Reactivity 

Concentratio

n 

l–Thyroxine 1.0000 ---- 

d-Thyroxine 0.9800 10µg/dl 

d-Triiodothyronine 0.0150 100µg/dl 

l–Triiodothyronine 0.0300 100µg/dl 

lodothyrosine 0.0001 100µg/ml 

Diiodotyrosine 0.0001 100µg/ml 

Diiodothyronine 0.0001 100µg/ml 

TBG N/D 40 µg/ml 

Albumin N/D 40 mg/ml 

Phenylbutazone N/D 10 µg/ml 

Phenytoin N/D 40 µg/ml 

Salicylates N/D 500 µg/ml 
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Free Triiodothyronine (fT3) Test 
System 

Product Code:  1325-300 
 

 

1.0 INTRODUCTION 

 

Intended Use: The Quantitative Determination of Free 

Triiodothyronine Concentration in Human Serum by a 

Microplate Enzyme Immunoassay. Levels of fT3 are thought 

to reflect the amount of T3 available to the cells and may 

therefore determine the clinical metabolic status of T3. 

 

2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Triiodothyronine, a thyroid hormone, circulates in blood bound to 
carrier proteins (1,2). The main transport protein is thyroxine-
binding globulin (TBG). However, only the free (unbound) portion 
of triiodothyronine is believed to be responsible for the biological 
action. Further, the concentrations of the carrier proteins are 
altered in many clinical conditions, such as pregnancy. In normal 
thyroid function as the concentrations of the carrier proteins 
alters, the total triiodothyronine level changes so that the free 
triiodothyronine concentration remains constant. Thus, 
measurements of free triiodothyronine concentrations correlate 
more reliably with clinical status than total triiodothyronine levels. 
 
For example, the increase in total triiodothyronine levels 
associated with pregnancy, oral contraceptives and estrogen 
therapy result in higher total T3 levels while the free T3 
concentration remains basically unchanged.  
 
This microplate enzyme immunoassay methodology provides the 
technician with optimum sensitivity while requiring few technical 
manipulations in a direct determination of free T3.  In this method, 
serum reference, patient specimen, or control is first added to a 
microplate well.  Enzyme-T3 conjugate (analog method) is added, 
and then the reactants are mixed. A competition reaction results 
between the enzyme conjugate and the free triiodothyronine for a 
limited number of antibody combining sites immobilized on the 
well. 
 
After the completion of the required incubation period, the 
antibody bound enzyme-triiodothyronine conjugate is separated 
from the unbound enzyme-triiodothyronine conjugate by 
aspiration or decantation.  The activity of the enzyme present on 
the surface of the well is quantitated by reaction with a suitable 
substrate to produce color. 
 
The employment of several serum references of known free 
triiodothyronine concentration permits construction of a graph of 
activity and concentration.  From comparison to the dose 
response curve, an unknown specimen's activity can be 
correlated with free triiodothyronine concentration. 
 

3.0 PRINCIPLE 
 

Competitive Enzyme Immunoassay  TYPE 5 

(Analog Method for Free T3)  
The essential reagents required for a solid phase enzyme 
immunoassay include immobilized T3 antibody, enzyme-T3 

conjugate and native free T3 antigen. The enzyme-T3 conjugate 
should have no measurable binding to serum proteins especially 
TBG and albumin. The method achieves this goal.  
 
Upon mixing immobilized antibody, enzyme-T3 conjugate and a 
serum containing the native free T3 antigen, a competition 
reaction results between the native free T3 and the enzyme-T3 
conjugate for a limited number of insolubulized binding sites.  The 
interaction is illustrated by the following equation: 

 k
a

 
Enz

Ag  +  Ag  +  AbC.W.     AgAbC.W. +  
Enz

AgAbC.W. 

 k
-a 

AbC.W.= Monospecific Immobilized Antibody (Constant Quantity) 

Ag  = Native Antigen (Variable Quantity) 

Enz
Ag = Enzyme-antigen Conjugate (Constant Quantity) 

AgAbC.W.  = Antigen-Antibody Complex 

Enz
Ag AbC.W.  = Enzyme-antigen Conjugate -Antibody Complex 

k
a

    =  Rate Constant of Association 

k
-a

  =  Rate Constant of Disassociation 

K = k
a 

/ k
-a 

= Equilibrium Constant 

 
After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration.  
The enzyme activity in the antibody-bound fraction is inversely 
proportional to the native free antigen concentration.  By utilizing 
several different serum references of known antigen 
concentration, a dose response curve can be generated from 
which the antigen concentration of an unknown can be 
ascertained. 
 

4.0 REAGENTS  
 

Materials Provided 

A. Human Serum References – 1ml/vial - Icons A-F 
 Six (6) vials of serum reference for free triiodothyronine at 

approximate* concentrations of 0 (A), 1.0 (B), 3.0 (C), 5.0 (D), 

8.0 (E) and 16.0 (F) pg/ml. Store at 2-8°C.  A preservative has 
been added.  For SI units use the conversion factor 1.536 to 
convert pg/ml to pmol/L. 

 * Exact levels are given on the labels on a lot specific basis. 

B. fT3- Enzyme Reagent – 13ml/vial - Icon E  
 One (1) vial of triiodothyronine -horseradish peroxidase (HRP) 

conjugate in a bovine albumin-stabilizing matrix. A 

preservative has been added. Store at 2-8°C.  

C. T3 Antibody Coated Plate – 96 wells - Icon  
 One 96-well microplate coated with sheep anti-triiodothyronine 

serum and packaged in an aluminum bag with a drying agent.  
Store at 2-8°C. 

D. Wash Solution Concentrate – 20ml - Icon  
 One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 

E.  Substrate A – 7ml/vial - Icon S
A
 

 One (1) bottle containing tetramethylbenzidine (TMB) in buffer.  
Store at 2-8°C. 

F. Substrate B – 7ml/vial - Icon S
B
 

 One (1) bottle containing hydrogen peroxide (H2O2) in buffer.  
Store at 2-8°C. 

G. Stop Solution – 8ml/vial - Icon 

 

STOP 

 
 One (1) bottle containing a strong acid (1N HCl).  Store at 

2-30°C. 

H. Product Instructions. 

 

4.1 Required But Not Provided: 
1. Pipette capable of delivering 50µl volumes with a precision of 

better than 1.5%. 
2. Dispenser(s) for repetitive deliveries of 0.100ml and 0.350ml 

volumes with a precision of better than 1.5%. 
3. Microplate washer or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Quality control materials. 

 

Note 1: Do not use reagents beyond the kit expiration date.  

Note 2: Opened reagents are stable for sixty (60) days when 

stored at 2-8°C. Opened reagents are stable for sixty (60) 

days when stored at 2-8°C. Kit and component stability 

are identified on the label. 

Note 3:  Above reagents are for a single 96-well microplate. 
 

5.0 PRECAUTIONS 
For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA required tests.  Since no known test can offer 
complete assurance that infectious agents are absent, all human 
serum products should be handled as potentially hazardous and 
capable of transmitting disease.    Good laboratory procedures for 
handling blood products can be found in the Center for Disease 
Control / National Institute of Health, "Biosafety in Microbiological 
and Biomedical Laboratories," 2nd Edition, 1988, HHS Publication 
No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 

regulatory and statutory requirement. 

 

6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood, serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or anti-coagulants. Allow the blood to clot. Centrifuge the 
specimen to separate the serum from the cells. 
 
Samples may be refrigerated at 2-8

o
C for a maximum period of 

five (5) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20

o
C for up 

to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.050ml of the 
specimen is required. 
 

7.0 QUALITY CONTROL 
 
Each laboratory should assay controls at levels in the hypothyroid, 
euthyroid and hyperthyroid range for monitoring assay 
performance. These controls should be treated as unknowns and 
values determined in every test procedure performed. Quality 
control charts should be maintained to follow the performance of 
the supplied reagents. Pertinent statistical methods should be 
employed to ascertain trends. The individual laboratory should set 
acceptable assay performance limits. In addition, maximum 
absorbance should be consistent with past experience. Significant 
deviation from established performance can indicate unnoticed 
change in experimental conditions or degradation of kit reagents.  
Fresh reagents should be used to determine the reason for the 
variations. 

 

8.0 REAGENT PREPARATION: 

 

1. Wash Buffer 
Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Store at   

2-30°C for up to 60 days.  

2. Working Substrate Solution 
Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’.  Place the yellow cap on the 
clear vial for easy identification.  Mix and label accordingly.  

Store at 2 - 8°C. 
 
Note1 : Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 

references and controls to room temperature (20-27°C). 

**Test Procedure should be performed by a skilled individual 
or trained professional**  
 

1. Format the microplate wells for each serum reference, control 

and patient specimen to be assayed in duplicate. Replace any 

unused microwell strips back into the aluminum bag, seal 

and store at 2-8°C 
2. Pipette 0.050 ml (50µl) of the appropriate serum reference, 

control or specimen into the assigned well. 
3. Add 0.100 ml (100µl) of  fT3-Enzyme Reagent solution to all 

wells. 
4. Swirl the microplate gently for 20-30 seconds to mix and 

cover. 
5. Incubate 60 minutes at room temperature.  
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper.  

7. Add 350µl of wash buffer (see Reagent Preparation Section) 
decant (tap and blot) or aspirate. Repeat two (2) additional 

times for a total of three (3) washes. An automatic or manual 

plate washer can be used. Follow the manufacturer’s 

instruction for proper usage. If a squeeze bottle is 

employed, fill each well by depressing the container 

(avoiding air bubbles) to dispense the wash. Decant the 

wash and repeat two (2) additional times. 
8. Add 0.100 ml (100µl) of working substrate solution to all wells 

(see Reagent Preparation Section). Always add reagents in 

the same order to minimize reaction time differences 

between wells.  

DO NOT SHAKE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 
10. Add 0.050ml (50µl) of stop solution to each well and gently mix 

for 15-20 seconds.  Always add reagents in the same order 

to minimize reaction time differences between wells. 
11. Read the absorbance in each well at 450nm (using a 

reference wavelength of 620-630nm to minimize well 

imperfections) in a microplate reader. The results should be 

read within thirty (30) minutes of adding the stop solution. 
 

10.0 CALCULATION OF RESULTS 
 
A dose response curve is used to ascertain the concentration of 
free triiodothyronine in unknown specimens.   
1.  Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2.  Plot the absorbance for each duplicate serum reference 

versus the corresponding fT3 concentration in pg/ml on 
linear graph paper (do not average the duplicates of the 
serum references before plotting). 

3.   Draw the best-fit curve through the plotted points.  
4.  To determine the concentration of fT3 for an unknown, 

locate the average absorbance of the duplicates for each 
unknown on the vertical axis of the graph, find the 
intersecting point on the curve, and read the concentration 
(in pg/ml) from the horizontal axis of the graph (the 
duplicates of the unknown may be averaged as indicated). In 
the following example, the average absorbance (1.855) 
(intersects the standard curve at (2.1pg/ml) fT3 
concentration (See Figure 1). 

 

Note:  Computer data reduction software designed for ELISA 
assays may also be used for the data reduction.  If such 
software is utilized, the validation of the software should be 
ascertained. 

 
 
 
 
 
 
 
 
 
 
 

EXAMPLE 1  

Sample 

I.D. 

Well 

Number 

Abs 

(A) 

Mean 

Abs (B) 

Value* 

(pg/ml) 

Cal A 
A1 2.658 

2.579 0.0 
B1 2.531 

Cal B 
C1 2.264 

2.248 1.0 
D1 2,233 

Cal C E1 1.570 1.578 3.0 



F1 1.585 

Cal D 
G1 1.124 

1.135 5.0 
H1 1.145 

Cal E 
A2 0.749 

0.748 8.0 
B2 0.748 

Cal F 
C2 0.463 

0.463 16.0 
D2 0.462 

Patient 
E2 1.860 

1.855 2.1 
F2 1.849 

 
The data presented in Example 1 and Figure 1 is for illustration 

only and should not be used in lieu of a standard curve prepared 

with each assay.  Assigned values for calibrators are lot 

specific. 

 

11.0 Q.C. PARAMETERS 
 

In order for the assay results to be considered valid the 

following criteria should be met: 
1. The absorbance (OD) of calibrator A should be > 1.3. 
2.  Four out of six quality control pools should be within the 

established ranges 
. 

12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product is available on 
request from Monobind Inc. 

 

12.1  Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to 

repeat the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of 
reagents from different batches.  

9. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind’s IFU may yield inaccurate 
results. 

10. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, 
must be strictly followed to ensure compliance and proper 
device usage.  

11. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

12. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC 
- for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 

 

12.2  Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

4. If test kits are altered, such as by mixing parts of different 
kits, which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

5. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

6. If a patient, for some reason, reads higher than the highest 
calibrator report as such (e.g. > 16pg/ml).  Do not try to 
dilute the sample. TBG variations in different matrices 
will not allow Free T3 hormone to dilute serially. 

7. Several drugs are known to affect the binding of 
Triiodothyronine to the thyroid hormone carrier proteins or its 
metabolism to T3 and complicate the interpretation of free T3 
results (3). 

8. Circulating autoantibodies to T3 and hormone-binding 
inhibitors may interfere (4).  

9. Heparin has been reported to have in vivo and in vitro effects 
on free T3 concentration (5). Therefore, do not obtain 
samples in which this anti-coagulant has been used.  

10. In severe nonthyroidal illness (NTI), the assessment of 
thyroid status becomes very difficult. TSH measurements are 
recommended to identify thyroid dysfunction (6). 

11. Familial dysalbuminemic conditions may yield erroneous 
results on direct free T3 assays (7). 

"NOT INTENDED FOR NEWBORN SCREENING" 
 

13.0 EXPECTED RANGES OF VALUES 
 
A study of euthyroid adult population was undertaken to 
determine expected values for the fT3 AccuBind™ ELISA test 

system.  The mean values (X), standard deviations (σ.) and 

expected ranges (±2σ.) are presented in Table 1. 

 

TABLE I 

Expected Values for Free T3 ELISA Test System (in pg/ml) 

 Adult Pregnancy 

Number Specimens 110 75 

Mean (X) 2.8 3.0 

Standard Deviation (σ) 0.7 0.6 

Expected Ranges (±2 σ) 1.4 – 4.2 1.8 – 4.2 

  
It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for 
a population of "normal"-persons is dependent upon a multiplicity 
of factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst.  For these 
reasons each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 

14.0 PERFORMANCE CHARACTERISTICS 
 

14.1  Precision 
The within and between assay precisions of the fT3 AccuBind™ 
ELISA test system were determined by analyses on three 
different levels of pool control sera.  The number (N), mean 

values (X), standard deviation (σ) and coefficient of variation 
(C.V.) for each of these control sera are presented in Table 2 and 
Table 3. 

TABLE 2 

Within Assay Precision (Values in pg/ml ) 

Sample  N X σ C.V. 

Low 24 1.85 0.09 4.9% 

Normal 24 4.49 0.16 3.6% 

High 24 8.00 0.25 3.1% 

TABLE 3 

Between Assay Precision (Values in pg/ml ) 

Sample  N X σ C.V. 

Low 12 2.16 0.29 13.1% 

Normal 12 5.09 0.40 7.9% 

High 12 9.13 0.94 10.2% 

*As measured in twelve experiments in duplicate. 

 

14.2  Sensitivity 
The fT3 AccuBind™ ELISA test system has a sensitivity of 0.410 
pg/ml. The sensitivity was ascertained by determining the 

variability of the 0 pg/ml serum calibrator and using the 2 σ (95% 
certainty) statistic to calculate the minimum dose. 

 

14.3  Accuracy 
The fT3 AccuBind™ ELISA test system was compared with a 
coated tube radioimmunoassay analog method.  Biological 
specimens from hypothyroid, euthyroid and hyperthyroid 
populations were used (The values ranged from 0.1pg/ml – 
14pg/ml). The total number of such specimens was 151.  The 
least square regression equation and the correlation coefficient 
were computed for this fT3 AccuBind™ ELISA method in 
comparison with the reference method.  The data obtained is 
displayed in Table 4. 

  TABLE 4  

Method 
Mean 
(x) 

Least Square 
Regression 
Analysis 

Correlation 
Coefficient 

This Method 

(Y) 

3.05 y = 0.35+0.922(x)  0.902 

Reference 

(X) 

2.92   

 
Only slight amounts of bias between this method and the 
reference method are indicated by the closeness of the mean 
values.  The least square regression equation and correlation 
coefficient indicates excellent method agreement. 

 

14.4  Specificity 
The cross-reactivity of the triiodothyronine antibody to selected 
substances was evaluated by adding the interfering substance to 
a serum matrix at various concentrations. The cross-reactivity was 
calculated by deriving a ratio between dose of interfering 
substance to dose of triiodothyronine needed to displace the 
same amount of conjugate. 

SUBSTANCE 
Cross 

Reactivity 
Concentration 

L-Triiodothyronine 1.0000 ---- 

L-Thyroxine < 0.0002 10 µg/ml 

Iodothyrosine < 0.0001 10 µg/ml 

Diiodothyrosine < 0.0001 10 µg/ml 

Diiodothyronine < 0.0001 10 µg/ml 

Phenylbutazone < 0.0001 10 µg/ml 

Sodium Salicylate < 0.0001 10 µg/ml 
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Carcinoembryonic Antigen (CEA) 
Test System 

Product Code:  1825-300 

 
 

1.0 INTRODUCTION 

 
Intended Use: The Quantitative Determination of 
Carcinoembryonic Antigen (CEA) Concentration in Human 
Serum by a Microplate Immunoenzymometric assay. 
 

2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Carcinoembryonic antigen (CEA) is a glycoprotein with a 
molecular weight of 180 kDA. CEA is the first of the so-called 
carcinoembryonic proteins that was discovered in 1965 by Gold 
and Freeman 

(1)
.  CEA is the most widely used marker for 

gastrointestinal cancer. 
 
Although CEA is primarily associated with colorectal cancers 
(CRC), other malignancies that can cause elevated levels of CEA 
include breast, lung, stomach, pancreas, ovary and other organs. 
Benign conditions that cause significantly higher than normal 
levels include inflammation of lung and gastrointestinal (GI) tract 
and benign liver cancer 

(2, 3)
.  Heavy Smokers, as a group, have 

higher than normal baseline concentration of CEA. Serum values 
in healthy adults are normally < 5.0 ng/ml however, serum values 
exceeding 5 times the normal reference range are taken as 
indicative of malignancy. Also, values seen in malignant and non-
malignant conditions can overlap thus making CEA a not very 
dependable marker for malignancy. However, the real importance 
of CEA testing lies in patient prognosis, status assessment and 
monitoring.  Monitoring CEA levels during chemotherapy and 
before surgery can be informative; the failure of CEA levels to fall 
during pre-operative radiotherapy usually indicates the presence 
of a tumor outside the field of radiation and a poor prognosis. 
Levels have been seen to drop to normal in 4-6 weeks after a 
successful resection of CRC. 
 
In this method, CEA calibrator, patient specimen or control is first 
added to a streptavidin coated well. Biotinylated monoclonal and 
enzyme labeled antibodies, directed against distinct and different 
epitopes of CEA, are added then the reactants mixed. Reaction 
between the various CEA antibodies and native CEA forms a 
sandwich complex that binds with the streptavidin coated to the 
well. 
 
After the completion of the required incubation period, the 
enzyme-CEA antibody bound conjugate is separated from the 
unbound enzyme-CEA conjugate by aspiration or decantation.  
The activity of the enzyme present on the surface of the well is 
quantitated by reaction with a suitable substrate to produce color. 
 
The employment of several serum references of known 
carcinoembryonic antigen (CEA) levels permits the construction of 
a dose response curve of activity versus concentration.  From 

comparison to the dose response curve, an unknown specimen's 
activity can be correlated with CEA concentration. 
 

3.0 PRINCIPLE 
 
Immunoenzymometric assay (TYPE 3): 

The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (enzyme and 
immobilized), with different and distinct epitope recognition, in 
excess, and native antigen. In this procedure, the immobilization 

takes place during the assay at the surface of a microplate well 
through the interaction of streptavidin coated on the well and 
exogenously added biotinylated monoclonal anti-CEA antibody.  
 
Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, 
reaction results between the native antigen and the antibodies, 
without competition or steric hindrance, to form a soluble 
sandwich complex.  The interaction is illustrated by the following 
equation: 

 k
a

 

Enz
Ab  +  AgCEA   +  

Btn
Ab (m)     

Enz
Ab   -AgCEA -

Btn
Ab (m) 

 k
-a 

Btn
Ab (m)   = Biotinylated Monoclonal Antibody (Excess Quantity) 

AgCEA     =  Native Antigen (Variable Quantity) 

Enz
Ab  =  Enzyme labeled Antibody (Excess Quantity) 

Enz
Ab  -Ag CEA -BtnAb (m)   =  Antigen-Antibodies Sandwich Complex 

k
a

  =  Rate Constant of Association 

k
-a

  =  Rate Constant of Dissociation 

 
Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 

Enz
Ab   -AgCEA-

Btn
Ab (m) + StreptavidinC.W. ⇒ Immobilized complex 

StreptavidinC.W.  = Streptavidin immobilized on well 

Immobilized complex = sandwich complex bound to the well 
 
After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration.  
The enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration.  By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 

4.0 REAGENTS  

 
Materials Provided: 
A. Carcinoembryonic antigen (CEA) – 1ml/vial Icons A-F 

Six (6) vials of references CEA Antigen at levels of 0(A), 

5(B), 10(C), 25(D), 50(E) and 250(F) ng/ml. Store at 2-8°C.  

A preservative has been added. 
Note: The calibrators, human serum based, were 

calibrated using a reference preparation, which was 
assayed against the 1

st
 International Reference 

Preparation (IRP# 73/601). 

B. CEA Enzyme Reagent – 13ml/vial - Icon E  

One (1) vial containing enzyme labeled antibody, 
biotinylated monoclonal mouse IgG in buffer, dye, and 

preservative. Store at 2-8°C. 

C. Streptavidin Coated Plate – 96 wells - Icon⇓ 
One 96-well microplate coated with streptavidin and 
packaged in an aluminum bag with a drying agent.  Store at 

2-8°C. 

D.  Wash Solution Concentrate – 20 ml  - Icon  

One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 
E.  Substrate A – 7ml/vial - Icon S

A
 

One (1) bottle containing tetramethylbenzidine (TMB) in 

buffer.  Store at 2-8°C. 

 
F. Substrate B – 7ml/vial - Icon S

B
 

One (1) bottle containing hydrogen peroxide (H2O2) in 

buffer.  Store at 2-8°C. 

G. Stop Solution – 8ml/vial - Icon  
One (1) bottle containing a strong acid (1N HCl).  Store at 

2-30°C. 
I.   Product Instructions. 

 
Note 1:Do not use reagents beyond the kit expiration date.  
Note 2:Opened reagents are stable for sixty (60) days when 

stored at 2-8°C. Opened reagents are stable for sixty 

(60) days when stored at 2-8°C. Kit and component 
stability are identified on the label. 

Note 3: Above reagents are for a single 96-well microplate. 
 
4.1 Required But Not Provided: 
1. Pipette(s) capable of delivering 25µl,& 50µl volumes with a 

precision of better than 1.5%. 
2. Dispenser(s) for repetitive deliveries of 0.100ml and 0.350ml 

volumes with a precision of better than 1.5%. 
3. Microplate washers or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Quality control materials 
 

5.0 PRECAUTIONS 
 

For In Vitro Diagnostic Use 
Not for Internal or External Use in Humans or Animals 

 
All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA licensed reagents.  Since no known test can 
offer complete assurance that infectious agents are absent, all 
human serum products should be handled as potentially 
hazardous and capable of transmitting disease.    Good laboratory 
procedures for handling blood products can be found in the 
Center for Disease Control / National Institute of Health, 
"Biosafety in Microbiological and Biomedical Laboratories," 2nd 
Edition, 1988, HHS Publication No. (CDC) 88-8395. 
 
Safe Disposal of kit components must be according to local 
regulatory and statutory requirement. 
 

6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood, serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or anti-coagulants. Allow the blood to clot. Centrifuge the 
specimen to separate the serum from the cells. 
 
In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8
o
C for a maximum period of 

five (5) days. If the specimen(s) cannot be assayed within this 

time, the sample(s) may be stored at temperatures of -20
o
C for up 

to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.050ml of the 
specimen is required. 
 

7.0 QUALITY CONTROL 
 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 

indicate unnoticed change in experimental conditions or 
degradation of kit reagents.  Fresh reagents should be used to 
determine the reason for the variations. 
 

8.0 REAGENT PREPARATION: 

 
1. Wash Buffer 

Dilute contents of wash solution to 1000ml with distilled or 
deionized water in a suitable storage container. Store at  

2-30°C for up to 60 days.  
2. Working Substrate Solution 

Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’.  Place the yellow cap on the 
clear vial for easy identification.  Mix and label accordingly.  

Store at 2 - 8°C. 
 

Note 1:Do not use the working substrate if it looks blue. 
Note2:Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 

references and controls to room temperature (20 - 27°C).  
 **Test Procedure should be performed by a skilled individual 
or trained professional**  
 

1. Format the microplates’ wells for each serum reference, 
control and patient specimen to be assayed in duplicate. 
Replace any unused microwell strips back into the 

aluminum bag, seal and store at 2-8°C. 

2. Pipette 0.025 ml (25µl) of the appropriate serum reference, 
control or specimen into the assigned well.  

3. Add 0.100 ml (100µl)  of the CEA Enzyme Reagent to each 
well.  It is very important to dispense all reagents close to 
the bottom of the coated well. 

4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 60 minutes at room temperature. 
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, tap and blot the plate dry with 
absorbent paper.  

7.  Add 350µl of wash buffer (see Reagent Preparation Section), 
decant (tap and blot) or aspirate. Repeat two (2) additional 
times for a total of three (3) washes. An automatic or manual 
plate washer can be used. Follow the manufacturer’s 
instruction for proper usage. If a squeeze bottle is 
employed, fill each well by depressing the container 
(avoiding air bubbles) to dispense the wash. Decant the 
wash and repeat two (2) additional times.  

8.  Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells.  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9.  Incubate at room temperature for fifteen (15) minutes. 
10.  Add 0.050ml (50µl) of stop solution to each well and mix gently 

for 15-20 seconds. Always add reagents in the same order 
to minimize reaction time differences between wells.  

11. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 
 

10.0 CALCULATION OF RESULTS 
 
A dose response curve is used to ascertain the concentration of 
Carcinoembryonic antigen in unknown specimens.   
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding CEA concentration in ng/ml on linear graph 
paper (do not average the duplicates of the serum references 
before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of CEA for an unknown, locate 

the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in ng/ml) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 

STOP



average absorbance (0.391 Abs) intersects the dose response 
curve at (22.5 ng/ml) CEA concentration (See Figure 1). 

 
Note: Computer data reduction software designed for ELISA 

assays may also be used for the data reduction. If such software 
is utilized, the validation of the software should be ascertained. 
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Cal A 
A1 0.017 

0.018 0 
B1 0.019 

Cal B 
C1 0.160 

0.159 5 
D1 0.159 

Cal C 
E1 0.231 

0.227 10 
F1 0.224 

Cal D 
G1 0.431 

0.424 25 
H1 0.418 

Cal E 
A2 0.776 

0.770 50 
B2 0.763 

Cal F 
C2 2.851 

2.866 250 
D2 2.880 

Patient  
E2 0.398 

0.391 22.5 
F2 0.384 

 

*The data presented in Example 1 and Figure 1 is for illustration 
only and should not be used in lieu of a dose response curve 
prepared with each assay.  

 
11.0 Q.C. PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 
1.  The absorbance (OD) of calibrator F should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges. 
 

12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
 
12.1   Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to 

repeat the dose response curve. 

5. The addition of substrate solution initiates a kinetic reaction, 
which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of 
reagents from different batches.  

9. Patient specimens with CEA concentrations above 250 ng/ml 
may be diluted (for example 1/10 or higher) with normal male 
serum (CEA < 5 ng/ml) and re-assayed. The sample’s 
concentration is obtained by multiplying the result by the 
dilution factor (10). 

10. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind’s IFU may yield inaccurate 
results. 

11. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

12. It is important to calibrate all the equipment e.g. pipettes, 
readers, washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

13. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC 
- for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 

 
12.2 Interpretation 

1. Measurements and interpretation of results must be 
performed by a skilled individual or trained professional. 

2. Laboratory results alone are only one aspect for determining 
patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

4. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

5. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

6. CEA has a low clinical sensitivity and specificity as a tumor 
marker. Clinically an elevated CEA value alone is not of 
diagnostic value as a test for cancer and should only be 
used in conjunction with other clinical manifestations 
(observations) and diagnostic parameters.  There are 

patients with colorectal cancer that do not exhibit elevated 
CEA values and elevated CEA values do not always change 
with progression or regression of disease. Smokers 
demonstrate a higher range of baseline values than non-
smokers. 

13.0 EXPECTED RANGES OF VALUES 

Nearly 99% of non-smokers have CEA concentrations less than 
5ng/ml. Similarly 99% of smokers have concentrations less than 
10ng/ml 

(4)
. 

TABLE I 
Expected Values for the CEA Elisa Test System  

Non-smokers <5ng/ml Smokers <10ng/ml 

 
It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for a 
population of "normal"-persons is dependent upon a multiplicity of 
factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst.  For these 
reasons each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 

14.0 PERFORMANCE CHARACTERISTICS 
 
14.1   Precision 

The within and between assay precisions of the CEA AccuBind™ 
ELISA test system were determined by analyses on three different 
levels of control sera.  The number (N), mean value (X), standard 

deviation (σ) and coefficient of variation (C.V.) for each of these 
control sera are presented in Table 2 and Table 3. 
 
 
 

TABLE 2 
Within Assay Precision (Values in ng/ml) 

Sample N X σ C.V. 

Level 1 20 4.8 0.35 7.3% 
Level 2 20 21.7 1.35 6.2% 
Level 3 20 60.5 3.58 5.9% 

 
TABLE 3 

Between Assay Precision* (Values in ng/ml) 

Sample N X σ C.V. 

Level 1 10 5.0 0.41 8.2% 

Level 2 10 21.2 1.25 5.9% 

Level 3 10 59.5 3.15 5.3% 

*As measured in ten experiments in duplicate. 
 
14.2 Sensitivity 

The CEA AccuBind™ ELISA test system has a sensitivity of 0.025 
ng. This is equivalent to a sample containing 1 ng/ml CEA 
concentration.  The sensitivity (detection limit) was ascertained by 
determining the variability of the ‘0 ng/ml’ calibrator and using the 
2σ (95% certainty) statistic to calculate the minimum dose.  
 
14.4 Accuracy 

The CEA AccuBind™ ELISA method was compared with a 
reference Elisa method. Biological specimens from normal and 
elevated concentrations were assayed. The total number of such 
specimens was 202. The least square regression equation and 
the correlation coefficient were computed for the CEA AccuBind™ 
ELISA method in comparison with the reference method.  The 
data obtained is displayed in Table 4. 

TABLE 4 

 
Method Mean  

Least Square 
Regression 
Analysis 

Correlation
Coefficient 

This 
Method(X) 

5.67 y = -0.1164+1.0324x  0.935 

Reference 
(Y)  

5.75   

 
14.4 Specificity: 
Highly specific antibodies to CEA molecules have been used in 
the CEA AccuBind™ ELISA test system. No interference was 
detected with the performance of CEA AccuBind™ ELISA upon 
addition of massive amounts of the following substances to a 
human serum pool. 
  

Substance Concentration 

Acetylsalicylic Acid 100 µg/ml 
Ascorbic Acid 100 µg/ml 
Caffeine 100 µg/ml 
AFP 10 µg/ml 
PSA 1.0 µg/ml 
CA-125 10,000 U/ml 
hCG 1000 IU/ml 
hLH 10 IU/ml 
hTSH 100 mIU/ml 
hPRL 100 µg/ml 

 
14.5 Linearity & Hook Effect: 

Three different lot preparations of the CEA AccuBind™ ELISA 
reagents were used to assess the linearity and hook effect. 
Massive concentrations of CEA (> 60,000 ng/ml) were used for 
linear dilutions in pooled human patient sera.   
The test showed no hook effect up to concentrations of 60,000 
ng/ml and a with a dose recovery of 92.0 to 111.4%. 
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Alpha-Fetoprotein (AFP) Test System 

Product Code:  1925-300 
 

1.0 INTRODUCTION 
 
Intended Use: The Quantitative Determination of Alpha-
Fetoprotein (AFP) Concentration in Human Serum by a 
Microplate Enzyme Immunoassay, Colorimetric 
 

2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Alpha-Fetoprotein (AFP) is a glycoprotein with a molecular weight 
of 70 kDA. AFP is normally produced during fetal development by 
the hepatocytes, yolk sac and, to a lesser extent, the 
gastrointestinal tract. Serum concentrations reach a peak level of 
up to 10 mg/ml at twelve weeks of gestation.

1
 This peak level 

gradually decreases to less than 25 ng/ml after one year of 
postpartum. Thereafter, the levels reduce further to less than 10 
ng/ml. 
 

Elevated levels of AFP are found in patients with primary 
heptatoma and yolk sac-derived germ tumors. AFP is the most 
useful marker for the diagnosis and management of hepatocellular 
carcinoma.

2 
AFP is also elevated in pregnant women. Presence of 

abnormally high AFP concentrations in pregnant women provides 
a risk marker for Down syndrome.

3
 

 

In this method, AFP calibrator, patient specimen or control is first 
added to a streptavidin coated well. Biotinylated and enzyme 
labeled monoclonal antibodies (directed against distinct and 
different epitopes of AFP) are added and the reactants mixed. 
Reaction between the various AFP antibodies and native AFP 
forms a sandwich complex that binds with the streptavidin coated 
to the well.  After the completion of the required incubation period, 
the enzyme-AFP antibody bound conjugate is separated from the 
unbound enzyme-AFP conjugate by aspiration or decantation.  
The activity of the enzyme present on the surface of the well is 
quantitated by reaction with a suitable substrate to produce color. 
 

The employment of several serum references of known alpha-
fetoprotein (AFP) levels permits the construction of a dose 
response curve of activity and concentration.  From comparison to 
the dose response curve, an unknown specimen's activity can be 
correlated with AFP concentration. 
 

3.0 PRINCIPLE 
 
Immunoenzymometric assay (TYPE 3): 
The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (enzyme and 
immobilized), with different and distinct epitope recognition, in 
excess, and native antigen. In this procedure, the immobilization 

takes place during the assay at the surface of a microplate well 
through the interaction of streptavidin coated on the well and 
exogenously added biotinylated monoclonal anti-AFP antibody.  
 

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, 
reaction results between the native antigen and the antibodies, 
without competition or steric hindrance, to form a soluble 

sandwich complex.  The interaction is illustrated by the following 
equation: 

ka 

Enz
Ab + AgAFP + 

Btn
Ab(m)  

Enz
Ab - AgAFP - 

Btn
Ab(m) 

k-a 
Btn

Ab(m) = Biotinylated Monoclonal Antibody (Excess Quantity) 
AgAFP = Native Antigen (Variable Quantity) 
Enz

Ab = Enzyme labeled Antibody (Excess Quantity) 
Enz

Ab - AgAFP - 
Btn

Ab(m) = Antigen-Antibodies Sandwich Complex 
ka = Rate Constant of Association 
k-a = Rate Constant of Dissociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 
Enz

Ab - AgAFP - 
Btn

Ab(m) + StreptavidinC.W. ⇒ Immobilized complex 
StreptavidinC.W. = Streptavidin immobilized on well 
Immobilized complex = sandwich complex bound to the well 
 

After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration.  
The enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration.  By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 

4.0 REAGENTS  
 
Materials Provided: 
A. AFP Calibrators – 1 ml/vial – Icons A-F 

Six (6) vials of references AFP antigen at levels of 0 (A), 5 (B), 

25 (C), 50 (D), 250 (E) and 500 (F)ng/ml. Store at 2-8°C.  A 
preservative has been added. 

Note: The calibrators, human serum based, were calibrated using 

a reference preparation, which was assayed against the WHO 
1

st
 IRP # 72/225.  

B. AFP Enzyme Reagent – 13ml/vial – Icon E  
One (1) vial containing enzyme labeled antibody, biotinylated 
monoclonal mouse IgG in buffer, dye, and preservative. Store 

at 2-8°C. 

C. Streptavidin Coated Microplate – 96 wells – Icon ⇓ 

One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent.  Store at 2-8°C. 

D. Wash Solution Concentrate – 20ml/vial – Icon  

One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 

E. Substrate A – 7ml/vial – Icon S
A

 

One (1) vial containing tetramethylbenzidine (TMB) in buffer.  

Store at 2-8°C. 

F. Substrate B – 7ml/vial – Icon S
B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer.  

Store at 2-8°C. 

G. Stop Solution – 8ml/vial – Icon  

One (1) vial containing a strong acid (1N HCl).  Store at 2-8°C. 
H. Product Instructions. 
 

Note 1:  Do not use reagents beyond the kit expiration date.  
Note 2:  Opened reagents are stable for sixty (60) days when 

stored at 2-8°C. Kit and component stability are identified 
on the label. 

Note 3:   Above reagents are for a single 96-well microplate. 
 

4.1 Required But Not Provided: 
1. Pipette(s) capable of delivering 0.025 & 0.050ml (25 & 50µl) 

volumes with a precision of better than 1.5%. 
2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 & 

350µl) volumes with a precision of better than 1.5%. 
3. Microplate washers or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Quality control materials 
 
 
 

5.0 PRECAUTIONS 
 

For In Vitro Diagnostic Use 
Not for Internal or External Use in Humans or Animals 

 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA licensed reagents.  Since no known test can 
offer complete assurance that infectious agents are absent, all 
human serum products should be handled as potentially 
hazardous and capable of transmitting disease.  Good laboratory 
procedures for handling blood products can be found in the 
Center for Disease Control / National Institute of Health, 
"Biosafety in Microbiological and Biomedical Laboratories," 2nd 
Edition, 1988, HHS Publication No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 
regulatory and statutory requirement. 
 

6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood, serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or anti-coagulants. Allow the blood to clot. Centrifuge the 
specimen to separate the serum from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20 °C for 
up to 30 days. Avoid use of contaminated devices. Avoid 
repetitive freezing and thawing. When assayed in duplicate, 
0.050ml (50µl) of the specimen is required. 
 

7.0 QUALITY CONTROL 
 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 
indicate unnoticed change in experimental conditions or 
degradation of kit reagents.  Fresh reagents should be used to 
determine the reason for the variations. 
 

8.0 REAGENT PREPARATION 
 
1. Wash Buffer 

Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Store diluted 

buffer at 2-30°C for up to 60 days.  
2. Working Substrate Solution  - Stable for one (1) year 

Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’.  Place the yellow cap on the 
clear vial for easy identification.  Mix and label accordingly.  

Store at 2 - 8°C. 
 

Note 1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 

reference calibrators and controls to room temperature (20-27°C). 
**Test Procedure should be performed by a skilled individual 
or trained professional**  
 

1. Format the microplates’ wells for each serum reference 
calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 

the aluminum bag, seal and store at 2-8°C. 

2. Pipette 0.025ml (25µl) of the appropriate serum reference 
calibrator, control or specimen into the assigned well. 

3. Add 0.100ml (100µl) of the AFP Enzyme Reagent to each well. 
It is very important to dispense all reagents close to the 
bottom of the coated well. 

4. Mix (See Note) the microplate for 20-30 seconds until 

homogenous. 
5. Swirl the microplate gently for 20-30 seconds to mix and cover. 
6. Incubate 60 minutes at room temperature. 
7. Discard the contents of the microplate by decantation or 

aspiration. If decanting, tap and blot the plate dry with 
absorbent paper.  

8. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times.  

9. Add 0.100ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells.  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

10. Incubate at room temperature for fifteen (15) minutes. 
11. Add 0.050ml (50µl) of stop solution to each well and mix gently 

for 15-20 seconds. Always add reagents in the same order 
to minimize reaction time differences between wells.  

12. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 

 

Note: Cycle (start and stop) mixing (4 cycles) for 5-8 
seconds/cycle is more efficient than one continuous (20-
30 seconds) cycle to achieve homogeneity. A plate mixer 
can be used to perform the mixing cycle. 

 

10.0 CALCULATION OF RESULTS 
 
A dose response curve is used to ascertain the concentration of 
AFP in unknown specimens.   
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding AFP concentration in ng/ml on linear graph 
paper (do not average the duplicates of the serum references 
before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of AFP for an unknown, locate 

the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in ng/ml) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (0.420) intersects the dose response 
curve at 33.2 ng/ml AFP concentration (See Figure 1). 

 

Note:  Computer data reduction software designed for ELISA 
assays may also be used for the data reduction.  If such 
software is utilized, the validation of the software should be 
ascertained. 

 

EXAMPLE 1 

Sample 
I.D. 

Well 
Number 

Abs (A) 
Mean 

Abs (B) 
Value 

(ng/ml) 

Cal A 
A1 0.012 

0.011 0 
B1 0.011 

Cal B 
C1 0.100 

0.098 5 
D1 0.097 

Cal C 
E1 0.336 

0.335 25 
F1 0.333 

Cal D 
G1 0.612 

0.594 50 
H1 0.577 

Cal E 
A2 2.005 

1.990 250 
B2 1.975 

Cal F 
C2 2.664 

2.672 500 
D2 2.680 

Patient  
E2 0.427 

0.420 33.2 
F2 0.413 

STOP



 
*The data presented in Example 1 and Figure 1 is for illustration 
only and should not be used in lieu of a dose response curve 
prepared with each assay. 

 
11.0 QC PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 

1. The absorbance (OD) of calibrator F should be > 1.3. 
2. The absorbance (OD) of calibrator A should be < 0.035. 
3. Four out of six quality control pools should be within the 

established ranges. 
 

12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
 

12.1  Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to repeat 

the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Patient specimens with AFP concentrations above 500 ng/ml 
may be diluted (for example 1/10 or higher) with normal male 
serum (AFP < 10 ng/ml) and re-assayed. The sample’s 
concentration is obtained by multiplying the result by the 
dilution factor (x10). 

10. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind’s IFU may yield inaccurate 
results. 

11. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

12. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

13. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC - 
for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 

 

12.2 Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for the test system procedures have been 
formulated to eliminate maximal interference; however, 
potential interaction between rare serum specimens and test 
reagents can cause erroneous results.  Heterophilic antibodies 
often cause these interactions and have been known to be 
problems for all kinds of immunoassays (Boscato LM, Stuart 
MC. “Heterophilic antibodies: a problem for all immunoassays” 
Clin.Chem. 1988:3427-33).  For diagnostic purposes, the 
results from this assay should be used in combination with 
clinical examination, patient history and all other clinical 
findings. 

4. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

5. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

6. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

7. AFP has a low clinical sensitivity and specificity as a tumor 
marker. Clinically an elevated AFP value alone is not of 
diagnostic value as a test for cancer and should only be 

used in conjunction with other clinical manifestations 
(observations) and diagnostic parameters.  AFP levels are 
known to be elevated in a number of benign diseases and 
conditions including pregnancy and non-malignant liver 
diseases such as hepatitis and cirrhosis.  

 

13.0 EXPECTED RANGE OF VALUES 
 
Approximately 97-98% of the normal healthy population has AFP 
levels less than 8.5ng/ml.

4
 In high-risk patients, AFP values 

between 100-350 ng/ml suggest hepatocellular carcinoma. 
Concentrations over 350 ng/ml usually indicate the disease.  
 

TABLE I 
Expected Values for the AFP AccuBind® ELISA Test System 

Male and Female <8.5ng/ml (97-98%) 

 

Values for AFP for a normal, healthy population and pregnant 
women, during gestation cycle, are given in Table 2. The values 
depicted below represent limited in house studies in concordance 
with published literature.

8,9,10
 

 

TABLE 2 
Median Values during Gestation. 

Gestation (Week) AFP (ng/ml) 

15 40.14 

16 42.91 

17 52.34 

18 61.50 

19 75.57 

20 83.31 

21 90.46 
 

It is important to keep in mind that establishment of a range of 
values, which can be expected to be found by a given method for 
a population of "normal" persons, is dependent upon a multiplicity 
of factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst.  For these 
reasons, each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 

14.0 PERFORMANCE CHARACTERISTICS 
 
14.1 Precision 
The within and between assay precision of the AFP AccuBind® 
ELISA test system were determined by analyses on three different 
levels of control sera.  The number, mean value, standard 
deviation and coefficient of variation for each of these control sera 
are presented in Table 3 and Table 4. 

 

TABLE 3 
 Within Assay Precision (Values in ng/ml) 

Sample N X σ C.V. 

Level 1 24 14.71 0.67 4.6 
Level 2 24 71.89 2.68 3.7 

Level 3 24 148.62 7.24 4.9 
 

TABLE 4 
Between Assay Precision* (Values in ng/ml) 

Sample N X σ C.V. 

Level 1 30 16.20 1.41 8.7 
Level 2 30 88.26 7.47 8.5 
Level 3 30 188.43 11.92 6.3 

*As measured in thirty experiments in duplicate. 
 

14.2 Sensitivity 
The AFP AccuBind® ELISA Test System has a sensitivity of 0.01 
ng. This is equivalent to a sample containing 0.44 ng/ml AFP 
concentration.  The sensitivity (detection limit) was ascertained by 
determining the variability of the ‘0 ng/ml’ calibrator and using the 
2σ (95% certainty) statistic to calculate the minimum dose. 
14.3 Accuracy 
The AFP AccuBind® ELISA Test System was compared with a 
reference method. Biological specimens with concentrations 
ranging from 1.0 to 41 ng/ml were assayed. The total number of 
such specimens was 42. The least square regression equation 
and the correlation coefficient were computed for the AFP 
procedure in comparison with the reference method.  The data 
obtained is displayed in Table 5. 

 

TABLE 5  

Method Mean 
Least Square 
Regression Analysis 

Correlation 
Coefficient 

This Method (Y) 5.27 y = 0.746(x) + 1.0007 0.973 
Reference (X)  5.72   
 

Only slight amounts of bias between the AFP AccuBind® ELSIA 
Test System and the reference method are indicated by the 
closeness of the mean values.  The least square regression 
equation and correlation coefficient indicates excellent method 
agreement. 
 

14.4 Specificity 

No interference was detected with the performance of AFP 
AccuBind® ELISA Test System upon addition of massive amounts 
of the following substances to a human serum pool. 
 

SUBSTANCE Cross Reactivity Concentration 

Acetylsalicylic Acid ND 100 µg/ml 

Amethopterin ND 100 µg/ml 

Ascorbic Acid ND 100 µg/ml 

Atropine ND 100 µg/ml 

Caffeine ND 100 µg/ml 

CEA ND 10 µg/ml 

PSA ND 1.0 µg/ml 

CA-125 ND 10,000 U/ml 

hCG ND 1000 IU/ml 

hLH ND 10 IU/ml 

hTSH ND 100 mIU/ml 

hPRL ND 100 µg/ml 
 

14.5 Linearity & Hook Effect: 
Three different lot preparations of the AFP AccuBind® ELISA test 
system reagents were used to assess the linearity and hook 
effect. Massive concentrations of AFP (> 100,000 ng/ml) were 
used for linear dilutions in pooled human patient sera. 
 

The test showed no hook effect up to concentrations of 10,000 
ng/ml and a with a dose recovery of 86.1 to 113.6%. 
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Total Prostate Specific Antigen 

(tPSA) Test System 

Product Code:  2125-300 

 

1.0 INTRODUCTION 
 

Intended Use: The Quantitative Determination of Total 
Prostate Specific Antigen (tPSA) Concentration in Human 
Serum by a Microplate Enzyme Immunoassay, Colorimetric 

 

2.0 SUMMARY AND EXPLANATION OF THE TEST 
 

Prostate Specific Antigen (PSA) is a serine protease with 
chymotrypsin-like activity.

1,2
 The protein is a single chain 

glycoprotein with a molecular weight of 28.4 kDA.
3
  PSA derives 

its name from the observation that it is a normal antigen of the 
prostate, but is not found in any other normal or malignant tissue.  
 

PSA is found in benign, malignant and metastatic prostate cancer.  
Since prostate cancer is the second most prevalent form of male 
malignancy, the detection of elevated PSA levels plays an 
important role in the early diagnosis. Serum PSA levels have been 
found to be more useful than prostatic acid phosphatase (PAP) in 
the diagnosis and management of patients due to increased 
sensitivity.

4 

 

In this method, tPSA calibrator, patient specimen or control is first 
added to a streptavidin coated well. Biotinylated monoclonal and 
enzyme labeled antibodies (directed against distinct and different 
epitopes of tPSA) are added and the reactants mixed. Reaction 
between the various tPSA antibodies and native tPSA forms a 
sandwich complex that binds with the streptavidin coated to the 
well. 
 

After the completion of the required incubation period, the 
enzyme-tPSA antibody bound conjugate is separated from the 
unbound enzyme-tPSA conjugate by aspiration or decantation.  
The activity of the enzyme present on the surface of the well is 
quantitated by reaction with a suitable substrate to produce color. 
 

The employment of several serum references of known total 
prostate specific antigen (tPSA) levels permits the construction of 
a dose response curve of activity and concentration.  From 
comparison to the dose response curve, an unknown specimen's 
activity can be correlated with tPSA concentration. 
 

3.0 PRINCIPLE 
 
Immunoenzymometric assay (TYPE 3): 
The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (enzyme and 
immobilized), with different and distinct epitope recognition, in 
excess, and native antigen. In this procedure, the immobilization 

takes place during the assay at the surface of a microplate well 
through the interaction of streptavidin coated on the well and 
exogenously added biotinylated monoclonal anti-PSA antibody.  
Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, 
reaction results between the native antigen and the antibodies, 

without competition or steric hindrance, to form a soluble 
sandwich complex.  The interaction is illustrated by the following 
equation: 

ka 
Enz

Ab (p)  +  Ag tPSA   +  
Btn

Ab (m)     
Enz

Ab (p) -Ag tPSA-
Btn

Ab (m) 

          k -a Btn
Ab (m)  =Biotinylated Antibody (Excess Quantity) 

Ag tPSA     =  Native Antigen (Variable Quantity) 
Enz

Ab (p)  = Enzyme labeled Antibody (Excess Quantity) 
Enz

Ab (p) -Ag tPSA-
Btn

Ab (m)  =Antigen-Antibodies Complex 
ka  =  Rate Constant of Association 
k -a  =  Rate Constant of Dissociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 
Enz

Ab (p) -AgPSA-
Btn

Ab (m) +StreptavidinC.W.⇒Immobilized complex 
StreptavidinC.W.  = Streptavidin immobilized on well 
Immobilized complex = complex bound to the solid surface 
 

After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration.  
The enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration.  By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 

4.0 REAGENTS 
 
Materials Provided: 
A. tPSA Calibrators – 1 ml/vial – Icons A-F 

Six (6) vials of serum references tPSA Antigen at levels of 
0(A), 5(B), 10(C), 25(D), 50(E) and 100(F) ng/ml. A 

preservative has been added. Store at 2-8°C.   
Note: The calibrators, human serum based, were calibrated 
using a reference preparation, which was assayed against the 
1

st
 IS 96/670. 

B. tPSA Enzyme Reagent – 13 ml/vial – Icon E  

One (1) vial containing enzyme labeled antibody, biotinylated 
monoclonal mouse IgG in buffer, dye, and preservative. Store 

at 2-8°C. 

C. Streptavidin Coated Plate – 96 wells – Icon ⇓ 

One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent.  Store at 2-8°C. 

D. Wash Solution Concentrate – 20 ml/vial – Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. (see Reagent 
Preparation Section). 

E. Substrate A – 7 ml/vial – Icon S
A

 

One (1) vial containing tetramethylbenzidine (TMB) in buffer.  

Store at 2-8°C. 

F. Substrate B – 7 ml/vial – Icon S
B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer.  

Store at 2-8°C. (see Reagent Preparation Section). 

G. Stop Solution – 8 ml/vial – Icon  

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
H. Product Instructions. 
 

Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on the 
label. 

Note 3:  Above reagents are for a single 96-well microplate 
 

4.1 Required But Not Provided: 
1. Pipette(s) capable of delivering 0.025, 0.050 & 0.100 ml (25, 

50, & 100 µl) volumes with a precision of better than 1.5%. 
2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 & 

350µl) volumes with a precision of better than 1.5%. 
3. Microplate washers or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate covers for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Quality control materials 

5.0 PRECAUTIONS 
 

For In Vitro Diagnostic Use 
Not for Internal or External Use in Humans or Animals 

 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA licensed reagents.  Since no known test can 
offer complete assurance that infectious agents are absent, all 
human serum products should be handled as potentially 
hazardous and capable of transmitting disease. Good laboratory 
procedures for handling blood products can be found in the 
Center for Disease Control / National Institute of Health, 
"Biosafety in Microbiological and Biomedical Laboratories," 2nd 
Edition, 1988, HHS Publication No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 
regulatory and statutory requirement. 
 

6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood, serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or anti-coagulants. Allow the blood to clot. Centrifuge the 
specimen to separate the serum from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20°C for up 
to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.050 ml (50 µl) 
of the specimen is required. 
 

7.0 QUALITY CONTROL 
 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 
indicate unnoticed change in experimental conditions or 
degradation of kit reagents.  Fresh reagents should be used to 
determine the reason for the variations. 
 

8.0 REAGENT PREPARATION 
 
1. Wash Buffer 

Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Store diluted 

buffer at 2-30°C for up to 60 days.  
2. Working Substrate Solution – Stable for one year 

Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’.  Place the yellow cap on the 
clear vial for easy identification.  Mix and label accordingly.  

Store at 2 - 8°C. 
 

Note1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 

9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 
reference calibrators and controls to room temperature (20 - 

27°C).  
**Test Procedure should be performed by a skilled individual 
or trained professional**  
 

1. Format the microplates’ wells for each serum reference 
calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 

the aluminum bag, seal and store at 2-8°C. 

2. Pipette 0.025ml (25µl) of the appropriate serum reference 
calibrator, control or specimen into the assigned well. 

3. Add 0.100ml (100µl) of the tPSA Enzyme Reagent to each 
well. It is very important to dispense all reagents close to 
the bottom of the coated well. 

4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 30 minutes at room temperature. 
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, tap and blot the plate dry with 
absorbent paper.  

7. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times.  

8. Add 0.100ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells.  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 
10. Add 0.050ml (50µl) of stop solution to each well and mix gently 

for 15-20 seconds. Always add reagents in the same order 
to minimize reaction time differences between wells.  

11. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 
 

10.0 CALCULATION OF RESULTS 
 
A dose response curve is used to ascertain the concentration of 
tPSA in unknown specimens.   
 

1. Record the absorbance obtained from the printout of the 
microplate reader as outlined in Example 1. 

2. Plot the absorbance for each duplicate serum reference versus 
the corresponding tPSA concentration in ng/ml on linear graph 
paper (do not average the duplicates of the serum references 
before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of tPSA for an unknown, locate 

the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in ng/ml) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (1.142) intersects the dose response 
curve at (23.6 ng/ml) tPSA concentration (See Figure 1). 
 

Note: Computer data reduction software designed for ELISA 
assays may also be used for the data reduction. If such 
software is utilized, the validation of the software should be 
ascertained. 

 

EXAMPLE 1 

Sample 
I.D. 

Well 
Number 

Abs 
(A) 

Mean 
Abs (B) 

Value 
(ng/ml) 

Cal A 
A1 0.019 

0.019 0 
B1 0.019 

Cal B 
C1 0.279 

0.276 5 
D1 0.273 

Cal C 
E1 0.567 

0.563 10 
F1 0.559 

Cal D 
G1 1.248 

1.213 25 
H1 1.179 

Cal E 
A2 2.051 

1.999 50 
B2 1.947 

Cal F 
C2 2.892 

2.833 100 
D2 2.775 

Patient  
E2 1.186 

1.142 23.6 
F2 1.099 

 

STOP



*The data presented in Example 1 and Figure 1 is for illustration 
only and should not be used in lieu of a dose response curve 

prepared with each assay. 

11.0 Q.C. PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 
1. The absorbance (OD) of calibrator F should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges. 
 

12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
 

12.1   Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to repeat 

the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Patient specimens with PSA concentrations above 100 ng/ml 
may be diluted (for example 1/10 or higher) with normal female 
serum (PSA = 0 ng/ml) and re-assayed. The sample’s 
concentration is obtained by multiplying the result by the 
dilution factor (10). 

10. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind’s IFU may yield inaccurate 
results. 

11. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

12. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

13. Risk Analysis - as required by CE Mark IVD Directive 98/79/EC 
- for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 
 

12.2 Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for AccuBind® ELISA procedure have been 
formulated to eliminate maximal interference; however, 
potential interactions between rare serum specimens and test 
reagents can cause erroneous results. Heterophilic antibodies 
often cause these interactions and have been known to be 
problems for all kinds of immunoassays (Boscato, LM, Stuart, 
MC. “Heterophilic antibodies: a problem for all immunoassays” 
Clin. Chem. 1988: 3427-33). For diagnostic purposes, the 
results from this assay should be used in combination with 
clinical examination, patient history and all other clinical 
findings. 

4. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

5. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

6. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

7. PSA is elevated in benign prostate hypertrophy (BPH). 
Clinically, an elevated PSA value alone is not of diagnostic 
value as a specific test for cancer and should only be used 

in conjunction with other clinical manifestations (observations) 
and diagnostic procedures (prostate biopsy).  Free PSA 
determinations may be helpful in regard to the discrimination of 
BPH and prostate cancer conditions.
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8. Due to the variation in the calibration used in tPSA/ fPSA test 
kits and differences in epitopic recognition of different 
antibodies, it is always suggested that the patient sample 
should be tested with tPSA/ fPSA tests made by the same 
manufacturer. (Monobind Inc. offers a fPSA ELISA test that 
should be used for consistency reasons, when needed.) 

 

13.0 PERFORMANCE CHARACTERISTICS 
 
Healthy males are expected to have values below 4 ng/ml.
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TABLE I 
Expected Values for tPSA AccuBind® ELISA Test System 

Healthy Males  <4 ng/ml 
 

It is important to keep in mind that establishment of a range of 
values, which can be expected to be found by a given method for 
a population of "normal"-persons, is dependent upon a multiplicity 
of factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst.  For these 
reasons, each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 

14.0 PERFORMANCE CHARACTERISTICS 
 
14.1     Precision 

The within and between assay precisions of the tPSA AccuBind® 
ELISA test system were determined by analyses on three different 
levels of control sera.  The number, mean value, standard 
deviation and coefficient of variation for each of these control sera 
are presented in Table 2 and Table 3. 
 

TABLE 2 
 Within Assay Precision (Values in ng/ml) 

Sample N X σ C.V. 

Level 1 20 1.06 0.06 5.2% 
Level 2 20 3.56 0.18 5.1% 
Level 3 20 23.07 0.88 3.8% 

 

TABLE 3 
Between Assay Precision* (Values in ng/ml) 

Sample N X σ C.V. 

Level 1 20 0.98 0.08 8.5% 
Level 2 20 3.35 0.19 5.7% 
Level 3 20 23.17 0.95 4.1% 

 *As measured in ten experiments in duplicate. 
 

14.2 Sensitivity 

The tPSA AccuBind® ELISA test system has a sensitivity of 
0.0003 ng/well. This is equivalent to a sample containing 0.013 
ng/ml tPSA concentration. 
 
 

14.3 Accuracy 
The tPSA AccuBind® ELISA test system was compared with a 
reference Elisa method. Biological specimens from low, normal, 
and elevated concentrations were assayed. The total number of 
such specimens was 241. The least square regression equation 
and the correlation coefficient were computed for the tPSA 
AccuBind® ELISA test method in comparison with the reference 
method.  The data obtained is displayed in Table 4. 
 

TABLE 4 

Method Mean 
Least Square  
Regression Analysis 

Correlation 
Coefficient 

This Method (X) 5.62 y = -0.0598+0.98(X)  0.987 
Reference (Y)  5.57   
 

Only slight amounts of bias between the tPSA AccuBind® ELISA 
test system and the reference method are indicated by the 
closeness of the mean values.  The least square regression 
equation and correlation coefficient indicates excellent method 
agreement. 
 

14.4 Specificity: 

No interference was detected with the performance of tPSA 
AccuBind® ELISA test system upon addition of massive amounts 
of the following substances to a human serum pool. 
 

Substance Concentration 

Acetylsalicylic Acid 100 µg/ml 
Ascorbic Acid 100 µg/ml 
Caffeine 100 µg/ml 
CEA 10 µg/ml 
AFP 10 µg/ml 
CA-125 10,000 U/ml 
hCG 1000 IU/ml 
hLH 10 IU/ml 
hTSH 100 mIU/ml 
hPRL 100 µg/ml 
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Free Prostate Specific Antigen (fPSA) 
Test System 

Product Code: 2325-300 

 
 
1.0 INTRODUCTION 
 
Intended Use: The Quantitative Determination of Free 
Prostate Specific Antigen (fPSA) Concentration in Human 
Serum by a Microplate Enzyme Immunoassay, Colorimetric  
 

2.0 SUMMARY AND EXPLANATION OF THE TEST 
 
Prostate Specific antigen (PSA) is a serine protease with 
chymotrypsin-like activity.

1,2
 The protein is a single chain 

glycoprotein with a molecular weight of 28.4 kDA.
3
 PSA derives its 

name from the observation that it is a normal antigen of the 
prostate, but is not found in any other normal or malignant 
tissue. PSA is released from the normal prostate and appears 
at

 
low serum concentrations in healthy men. Studies with reverse 

transcription-PCR
 
have shown that PSA also is expressed at a low 

concentration
 
in peripheral blood cells and other tissues.

4
 High 

serum
 
concentrations can be detected in patients with advanced 

prostate
 
cancer (PCA).

5
 Therefore, PSA is applied as a tumor 

marker
 

for the clinical management of PCA.
6
 However, 

increased PSA
 
concentrations in serum also occur in patients with 

benign prostate
 

hyperplasia (BPH).
7
 Hence the goal is to 

discriminate clearly
 

between BPH and PCA in the clinical 
laboratory to spare the

 
patient invasive diagnostic procedures, 

such as a prostate biopsy. 
 

In human serum, PSA occurs in two forms: free PSA (fPSA) 
and

 
complexed PSA. The major form is a complex of PSA and α1-

antichymotrypsin
 
(ACT). The fraction of fPSA was shown to be 

substantially smaller
 

in patients with untreated PCA than in 
patients with BPH. Therefore,

 
combined measurements of fPSA 

and total PSA (tPSA) may lead
 
to a better discrimination between 

BPH and PCA Some
 
recent studies have already shown that the 

fPSA/tPSA ratio
 
is helpful in the differential diagnosis of BPH and 

PCA. 
 

PSA is found in benign, malignant and metastatic prostate cancer. 
Since prostate cancer is the second most prevalent form of male 
malignancy, the detection of elevated PSA levels plays an 
important role in the early diagnosis. Serum PSA levels have been 
found to be more useful than prostatic acid phosphatase (PAP) in 
the diagnosis and management of patients due to increased 
sensitivity.
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In this method, fPSA calibrator, patient specimen or control is first 
added to a streptavidin coated well. Biotinylated monoclonal and 
enzyme labeled antibodies (directed against distinct and different 
free epitopes of fPSA) are added and the reactants mixed. 
Reaction between the various fPSA antibodies and native fPSA 
forms a sandwich complex that binds with the streptavidin coated 
to the well. 
 

After the completion of the required incubation period, the 
enzyme-fPSA antibody bound conjugate is separated from the 
unbound enzyme-fPSA conjugate by aspiration or decantation. 

The activity of the enzyme present on the surface of the well is 
quantitated by reaction with a suitable substrate to produce color. 
 

The employment of several serum references of known prostate 
specific antigen (fPSA) levels permits the construction of a dose 
response curve of activity and concentration. From comparison to 
the dose response curve, an unknown specimen's activity can be 
correlated with fPSA concentration. 
 

3.0 PRINCIPLE 
 
Immunoenzymometric assay (TYPE 3): 

The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (enzyme and 
immobilized), with different and distinct epitope recognition, in 
excess, and native antigen. In this procedure, the immobilization 

takes place during the assay at the surface of a microplate well 
through the interaction of streptavidin coated on the well and 
exogenously added biotinylated monoclonal anti-PSA antibody.  
 

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, a 
reaction results between the native antigen and the antibodies, 
without competition or steric hindrance, to form a soluble 
sandwich complex. The interaction is illustrated by the following 
equation: 

ka 

Enz
Ab (P)  + Ag fPSA  + 

Btn
Ab (m)   

Enz
Ab (p) - Ag fPSA - 

Btn
Ab (m) 

k -a 
Btn

Ab (m)  = Biotinylated Antibody (Excess Quantity) 
Ag fPSA  = Native Antigen (Variable Quantity) 
Enz

Ab (p)  = Enzyme labeled Antibody (Excess Quantity) 
Enz

Ab (p) - Ag fPSA - 
Btn

Ab (m)  =Antigen-Antibodies Complex 
ka = Rate Constant of Association 
k -a = Rate Constant of Dissociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 
Enz

Ab (p) - Ag fPSA - 
Btn

Ab (m) + StreptavidinC.W. ⇒ Immobilized 
complex 
StreptavidinC.W.  = Streptavidin immobilized on well 
Immobilized complex = complex bound to the solid surface 
 

After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration. The 
enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration. By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 

4.0 REAGENTS  

 
Materials Provided: 
A. fPSA Calibrators – 1ml/vial - Icons A-F 

Six (6) vials of serum references free PSA antigen at levels of 
0(A), 0.5(B), 1.0(C), 2.5(D), 5.0(E) and 10.0(F) ng/ml. A 

preservative has been added. Store at 2-8°C.  
Note: The calibrators, protein based buffered matrix, were 

calibrated using a reference preparation, which was assayed 
against the WHO 1

st
 International Standard 96/668.  

B. fPSA Enzyme Reagent – 13 ml/vial - Icon  

One (1) vial containing enzyme labeled antibody, biotinylated 
specific free PSA monoclonal mouse IgG in buffer, dye, and 

preservative. Store at 2-8°C. 

C. Streptavidin Coated Plate – 96 wells – Icon ⇓ 

One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 

D. Wash Solution Concentrate – 20 ml/vial - Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. (see Reagent 
Preparation Section). 

E. Substrate A – 7ml/vial - Icon S
A
 

One (1) vial containing tetramethylbenzidine (TMB) in buffer. 

Store at 2-8°C. 

F. Substrate B – 7ml/vial - Icon S
B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer. 

Store at 2-8°C.  

 

G. Stop Solution – 8ml/vial - Icon 
STOP

 

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
H. Product Instructions. 
 

Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on the 
label. 

Note 3: Above reagents are for a single 96-well microplate 
 

Materials Required But Not Provided: 

1. Pipette capable of delivering 0.50 & 0.100ml (50 & 100µl) 
volume with a precision of better than 1.5%. 

2. Dispenser(s) for repetitive deliveries of 0.100ml (100µl) and 
0.350ml (350µl) volumes with a precision of better than 1.5%. 

3. Microplate washers or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Quality control materials 
 

5.0 PRECAUTIONS 
 

For In Vitro Diagnostic Use 
Not for Internal or External Use in Humans or Animals 

 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA required tests. Since no known test can offer 
complete assurance that infectious agents are absent, all human 
serum products should be handled as potentially hazardous and 
capable of transmitting disease. Good laboratory procedures for 
handling blood products can be found in the Center for Disease 
Control / National Institute of Health, "Biosafety in Microbiological 
and Biomedical Laboratories," 2nd Edition, 1988, HHS Publication 
No. (CDC) 88-8395. 
 

Safe Disposal of kit components must be according to local 
regulatory and statutory requirement. 
 

6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood, serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or anti-coagulants. Allow the blood to clot. Centrifuge the 
specimen to separate the serum from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8
o
C for a maximum period of 

five (5) days. If the specimen(s) cannot be assayed within this 

time, the sample(s) may be stored at temperatures of -20
o
C for up 

to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.100ml (100µl) 
of the specimen is required. 
 

7.0 QUALITY CONTROL 
 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 
indicate unnoticed change in experimental conditions or 
degradation of kit reagents. Fresh reagents should be used to 
determine the reason for the variations. 
 
 
 

8.0 REAGENT PREPARATION 

 
1. Wash Buffer 

Dilute contents of wash concentrate to 1000 ml with distilled or 
deionized water in a suitable storage container. Store at room 

temperature (2-30°C) for up to 60 days.  
2. Working Substrate Solution – Stable for one year 

Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’. Place the yellow cap on the 
clear vial for easy identification. Mix and label accordingly. 

Store at 2 - 8°C. 
 

Note 1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 
bacteria growth. 
 

9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 

reference calibrators and controls to room temperature (20-27°C).  
**Test Procedure should be performed by a skilled individual 
or trained professional**  
  
1. Format the microplates’ wells for each serum reference 

calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 
the aluminum bag, seal and store at 2-8°C. 

2. Pipette 0.050 ml (50µl) of the appropriate serum reference 
calibrator, control or specimen into the assigned well. 

3. Add 0.100 ml (100µl) of the fPSA Enzyme Reagent to each 
well. It is very important to dispense all reagents close to 
the bottom of the coated well. 

4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 60 minutes at room temperature (20-27°C). 
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, tap and blot the plate dry with 
absorbent paper.  

7. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times.  

8. Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time differences 
between wells.  

DO NOT SHAKE THE PLATE AFTER SUBTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 
10. Add 0.050ml (50µl) of stop solution to each well and mix gently 

for 15-20 seconds. Always add reagents in the same order 
to minimize reaction time differences between wells.  

11. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 

 

10.0 CALCULATION OF RESULTS 
 
A dose response curve is used to ascertain the concentration of 
fPSA in unknown specimens.  
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding fPSA concentration in ng/ml on linear graph 
paper (do not average the duplicates of the serum references 
before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of fPSA for an unknown, locate 

the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in ng/ml) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (0.648) intersects the dose response 
curve at 2.28ng/ml fPSA concentration (See Figure 1). 
 

Note: Computer data reduction software designed for ELISA 
assays may also be used for the data reduction. If such 

E



software is utilized, the validation of the software should be 
ascertained. 

 

EXAMPLE 1  

Sample 
I.D. 

Well 
Number 

Abs 
(A) 

Mean 
Abs (B) 

Value 
(ng/ml) 

Cal A 
A1 0.019 

0.021 0 
B1 0.022 

Cal B 
C1 0.167 

0.164 0.5 
D1 0.161 

Cal C 
E1 0.300 

0.302 1.0 
F1 0.304 

Cal D 
G1 0.701 

0.707 2.5 
H1 0.714 

Cal E 
A2 1.353 

1.337 5.0 
B2 1.321 

Cal F 
C2 2.286 

2.300 10.0 
D2 2.314 

Patient  
E2 0.647 

0.648 2.28 
F2 0.648 

 

*The data presented in Example 1 and Figure 1 are for illustration 
only and should not be used in lieu of a dose response curve 

prepared with each assay. 

 
11.0 Q.C. PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 

1.  The absorbance (OD) of calibrator F should be > 1.3. 
2. Four out of six quality control pools should be within the 

established ranges. 
 

12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
 

12.1 Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to repeat 

the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Patient specimens with fPSA concentrations above 10 ng/ml 
may be diluted (for example 1/10 or higher) with normal female 
serum (PSA = 0 ng/ml) and re-assayed. The sample’s 
concentration is obtained by multiplying the result by the 
dilution factor (10). 

10. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed, is essential. 
Any deviation from Monobind IFU may yield inaccurate results. 

11. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

12. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

13. Risk Analysis, as required by CE Mark IVD Directive 98/79/EC, 
for this and other devices made by Monobind, can be requested 
via email from Monobind@monobind.com. 

 

12.2 Interpretation 
1. Measurements and interpretation of results must be 

performed by a skilled individual or trained professional. 
2. Laboratory results alone are only one aspect for determining 

patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for the test system procedure have been 
formulated to eliminate maximal interference; however, 
potential interaction between rare serum specimens and test 
reagents can cause erroneous results. Heterophilic antibodies 
often cause these interactions and have been known to be 
problems for all kinds of immunoassays. (Boscato LM Stuart 
MC. ‘Heterophilic antibodies: a problem for all immunoassays’ 
Clin.Chem. 1988:3427-33). For diagnostic purposes, the 
results from this assay should be used in combination with 
clinical examination, patient history and all other clinical 
findings. 

4. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

5. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

6. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

7. fPSA is elevated in benign prostatic hyperplasia (BPH). 
Clinically an elevated fPSA value alone is not of diagnostic 
value as a specific test for differential diagnosis of BPH. The 
ratio of fPSA/tPSA is a better marker and should be used in 
conjunction with other clinical observations (DRE) and 
diagnostic procedures (prostate biopsy). 

8. When the total PSA (tPSA) reads 4-10 ng/ml, the fPSA/tPSA 
ratio is useful in the differential diagnosis of BPH and PC 
(Prostate Cancer). Depending on the ratio, the probability can 
be determined as follows: 
 

fPSA/tPSA Ratio Probability of Prostate Cancer 

0-10% 55% 

10-15% 28% 

15- 20% 25% 

> 20% 10% 

 

13.0 EXPECTED RANGE OF VALUES 
 
It is important to keep in mind that establishment of a range of 
values, which can be expected to be found by a given method for 
a population of "normal" persons, is dependent upon a multiplicity 
of factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst. For these 
reasons, each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 

TABLE I 
Expected Values for the fPSA AccuBind® ELISA Test System 

Healthy Males  < 1.3 ng/ml 

 

14.0 PERFORMANCE CHARACTERISTICS 
 
14.1   Precision 
The within and between assay precisions of the fPSA AccuBind® 
ELISA test system were determined by analyses on three different 
levels of control sera. The number, mean value, standard 
deviation and coefficient of variation for each of these control sera 
are presented in Table 2 and Table 3. 

TABLE 2 
 Within Assay Precision (Values in ng/ml) 

Sample N X σ C.V. 

Level 1 20 0.48 0.03 5.6% 
Level 2 20 1.83 0.10 5.3% 
Level 3 20 11.35 0.47 4.2% 

 

TABLE 3 
Between Assay Precision* (Values in ng/ml) 

Sample N X σ C.V. 

Level 1 20 0.53 0.05 9.4% 
Level 2 20 1.93 0.14 7.2% 
Level 3 20 >11 - - 

*As measured in ten experiments in duplicate. 
 

14.2 Sensitivity 

The theoretical sensitivity, or minimum detection limit, calculated 
by the interpolation of the mean plus two standard deviations of 
20 replicates of the 0 ng/ml fPSA calibrator, is 0.008 ng/ml. 
 

14.3 Accuracy 

The fPSA AccuBind® ELISA test system was compared with a 
reference method. Clinical and non-clinical biological specimens 
from low, normal, and elevated concentrations were assayed. The 
total number of such specimens was 167. The least square 
regression equation and the correlation coefficient were computed 
for the fPSA AccuBind® ELISA method in comparison with the 
reference method. The data obtained is displayed in Table 4. 
 

TABLE 4 

Method Mean 
Least Square 

Regression Analysis 
Correlation 
Coefficient 

Monobind (x) 1.62 x = 0.0189 + 0.9649(y)  0.957 
Reference (y)  1.66   
 

Only slight amounts of bias between the fPSA AccuBind® ELISA 
test system and the reference method are indicated by the 
closeness of the mean values. The least square regression 
equation and correlation coefficient indicates excellent method 
agreement. 
 

14.4 Specificity: 

The following substances did not interfere with the performance of 
fPSA determination using the fPSA AccuBind® ELISA test 
system. These substances were added to the pooled sera in 
concentrations 10-100 times more than normal. 
 

Compound Concentration Added 

AFP 10 µg/ml 
Atropine 100 µg/ml 
Acetylsalicylic Acid 100 µg/ml 
Ascorbic Acid 100 µg/ml 
Caffeine 100 µg/ml 
Dexamethasone 10 µg/ml 
Flutamide 100 µg/ml 
hCG 100 IU/ml 
hLH 100 IU/ml 
Methotrexate 100 µg/ml 
Prolactin 100 µg/ml 
TSH 100 mIU/ml 
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Insulin Test System 
Product Code: 2425-300  

 
 
1.0 INTRODUCTION 
 
Intended Use: The Quantitative Determination Of Insulin 
Levels In Human Serum By A Microplate Enzyme 
Immunoassay, Colorimetric 
 
2.0 SUMMARY AND EXPLANATION OF THE TEST 

 
Human insulin is a peptide produced in the beta cells of the 
pancreas and is responsible for the metabolism and storage of 
carbohydrates. As a result of biofeedback the insulin levels 
increase with intake of sugars and decline when sugar content is 
low for absorption. In the diabetic population the mechanism of 
insulin production is impaired because of genetic predispositions 
(Type I) or because of lifestyle and/or hereditary factors (Type II). 

In such cases either the insulin production has to be boosted by 
medication or it has to be supplemented by oral or intravenous 
methods. The quantitative determination of insulin can help in 
dose selection the patient has to be subjected to. 
 

On the other hand the circulatory insulin can be found at much 
higher levels in patients with pancreatic tumors. These tumors 
secrete abnormally high levels of insulin and thus cause 
hypoglycemia. Accordingly, fasting hypoglycemia associated with 
inappropriately high concentrations of insulin strongly suggests an 
islet-cell tumor (insulinoma). To distinguish insulinomas from 
factitious hypoglycemia due to insulin administration, serum C-
peptide values are recommended. (Please see Monobind C-
Peptide Microwell Elisa Cat#2525-300). These insulinomas can 
be localized by provocative intravenous doses of tolbutamide and 
calcium. 
 
3.0 PRINCIPLE 
 
Immunoenzymometric assay (TYPE 3): 
The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (Ab), (enzyme 
conjugated and immobilized), with different and distinct epitope 
recognition, in excess, and native antigen (Ag). In this procedure, 
the immobilization takes place during the assay at the surface of a 
microplate well through the interaction of streptavidin coated on 
the well and exogenously added biotinylated monoclonal Insulin 
antibody. 
 

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, 
reaction results between the native antigen and the antibodies, 
without competition or steric hindrance, to form a soluble 
sandwich complex. The interaction is illustrated by the following 
equation: 

ka 

Enz
Ab (M)  + Ag Ins  + 

Btn
Ab (M)   

Enz
Ab (M) - Ag Ins - 

Btn
Ab (M) 

k -a 
Btn

Ab (M)  = Biotinylated Monoclonal Ab (Excess Quantity) 
Ag Ins  = Native Antigen (Variable Quantity) 
Enz

Ab (M)  = Enzyme labeled Monoclonal Ab (Excess Quantity) 

Enz
Ab (M) - Ag Ins - 

Btn
Ab (M)  = Antigen-Antibodies complex 

ka = Rate Constant of Association 
k -a = Rate Constant of Dissociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 
Enz

Ab (M) – Ag Ins  - 
Btn

Ab (M) + Streptavidin CW.⇒ Immobilize complex 
StreptavidinC.W.  = Streptavidin immobilized on well 
Immobilized complex = sandwich complex bound to the solid surface 
 

After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration. The 
enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration. By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 
4.0 REAGENTS  
 
Materials Provided: 
A. Insulin Calibrators – 2.0 ml/vial (Dried) – [Icons A – F] 

Six (6) vials of references for Insulin antigen at levels of 0(A), 
5(B), 25(C), 50(D), 100(E), and 300(F) µIU/ml. Reconstitute 

each vial with 2ml of distilled or deionized water. The 

reconstituted calibrators are stable for three (3) days at 2-8°C. 
In order to store for a longer period of time, aliquot the 
reconstituted calibrators stored at -20°C for up to 30 days. Do 
not freeze thaw more than once. A preservative has been 
added. 
Note: The calibrators, human serum based, were calibrated 
using a reference preparation, which was assayed against the 
WHO 1st IRP 66/304. 

B. Insulin Enzyme Reagent – 13ml/vial - Icon E  

One (1) vial containing enzyme labeled affinity purified 
monoclonal mouse x-insulin IgG, biotinylated monoclonal 
mouse x-insulin IgG in buffer, dye, and preservative. Store at 

2-8°C. 

C. Streptavidin Coated Plate – 96 wells – Icon ⇓ 
One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 

D. Wash Solution Concentrate – 20 ml/vial - Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 
E. Substrate A – 7.0ml/vial – Icon S

A
 

One (1) vial containing tetramethylbenzidine (TMB) in buffer. 

Store at 2-8°C. 
F. Substrate B – 7.0ml/vial – Icon S

B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer. 

Store at 2-8°C. 

G. Stop Solution – 8.0ml/vial - Icon 

 

STOP 

 

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
H. Product Instructions. 
 

Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 2-8°C. 
Kit and component stability are identified on the label. 

Note 3: Above reagents are for a single 96-well microplate. 
 

4.1 Required But Not Provided: 
1. Pipette(s) capable of delivering 0.050ml (50µl) and 0.100ml 

(100µl) volumes with a precision of better than 1.5%. 
2. Dispenser(s) for repetitive deliveries of 0.100ml (100µl) and 

0.350ml (350µl) volumes with a precision of better than 1.5% 
(optional). 

3. Microplate washer or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Storage container for storage of wash buffer. 
10. Distilled or deionized water. 
11. Quality Control Materials. 

 
 
 

5.0 PRECAUTIONS 
 

For In Vitro Diagnostic Use 
Not for Internal or External Use in Humans or Animals 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface antigen, HIV 1&2 and HCV 
antibodies by FDA required tests. Since no known test can offer 
complete assurance that infectious agents are absent, all human 
serum products should be handled as potentially hazardous and 
capable of transmitting disease.  Good laboratory procedures for 
handling blood products can be found in the Center for Disease 
Control / National Institute of Health, "Biosafety in Microbiological 
and Biomedical Laboratories," 2nd Edition, 1988, HHS 
 

Safe disposal of kit components must be according to local 
regulatory and statutory requirement. 
 
6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or anti-coagulants for serum. Allow the blood to clot for 
serum samples. Centrifuge the specimen to separate the serum 
from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20°C for up 
to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.100ml (100µl) 
of the specimen is required. 
 
7.0 QUALITY CONTROL 

 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 
indicate unnoticed change in experimental conditions or 
degradation of kit reagents. Fresh reagents should be used to 
determine the reason for the variations. 
 
8.0 REAGENT PREPARATION 

 
1. Wash Buffer 

Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Store diluted 

buffer at 2-30°C for up to 60 days.  
2. Working Substrate Solution – Stable for one year 

Pour the contents of the amber vial labeled Solution ‘A’ into the 
clear vial labeled Solution ‘B’. Place the yellow cap on the 
clear vial for easy identification. Mix and label accordingly. 

Store at 2 - 8°C. 
 

Note 1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 
9.0 TEST PROCEDURE 

 
Before proceeding with the assay, bring all reagents, serum 
reference calibrators and controls to room temperature (20-27C).  
**Test procedure should be performed by a skilled individual 
or traned professional.** 
 

1. Format the microplates’ wells for calibrator, control and patient 
specimen to be assayed in duplicate. Replace any unused 
microwell strips back into the aluminum bag, seal and 

store at 2-8°C. 

2. Pipette 0.050 ml (50µl) of the appropriate calibrators, controls 
and samples into the assigned wells. 

3. Add 0.100 ml (100µl) of the Insulin Enzyme Reagent to each 
well. It is very important to dispense all reagents close to 
the bottom of the microwell. 

4. Swirl the microplate gently for 20-30 seconds to mix. Cover 
with a plastic wrap. 

5. Incubate for 120 minutes at room temperature (20-27°C).  
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, tap and blot the plate dry with 
absorbent paper. 

7. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is used, fill each well to the top by squeezing the 
container. Avoiding air bubbles. Decant the wash and 
repeat two (2) additional times.  

8. Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section).  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 
10. Add 0.050ml (50µl) of stop solution to each well and mix gently 

for 15-20 seconds. Always add reagents in the same order 
to minimize reaction time differences between wells.  

11. Read the absorbance in each well at 450nm (using a reference 
wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 

 
10.0 CALCULATION OF RESULTS 

 
A dose response curve is used to ascertain the concentration of 
Insulin in unknown specimens.  
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding Insulin concentration in µIU/ml on linear 
graph paper (do not average the duplicates of the serum 
references before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of Insulin for an unknown, 

locate the average absorbance of the duplicates for each 
unknown on the vertical axis of the graph, find the intersecting 
point on the curve, and read the concentration (in µIU/ml) from 
the horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance 0.624 intersects the dose response curve 
at 66.8 µIU/ml for the Insulin concentration (See Figure 1). 

 

Note: Computer data reduction software designed for IEMA 
(ELISA) assays may also be used for the data reduction. If 
such softare is utilized, the validation of the software should be 
ascertained. 

 

EXAMPLE 1 

Sample 
I.D. 

Well 
Number 

Abs (A) 
Mean 

Abs (B) 
Value 

(µIU/ml) 

Cal A 
A1 0.011 

0.010 0 
B1 0.009 

Cal B 
C1 0.054 

0.054 5 
D1 0.053 

Cal C 
E1 0.244 

0.243 25 
F1 0.241 

Cal D 
G1 0.464 

0.476 50 
H1 0.488 

Cal E 
A2 0.882 

0.902 100 
B2 0.922 

Cal F 
C2 2.467 

2.405 300 
D2 2.342 

Ctrl 1 
E2 0.065 

0.065 6.4 
F2 0.067 

Ctrl 2 
G2 1.581 

1`.587 188.0 
H2 1.593 

Patient 1 
A3 0.597 

0.624 66.8 
B3 0.651 

 



*The data presented in Example 1 and Figure 1 are for illustration 
only and should not be used in lieu of a dose response curve 

prepared with each assay. 

 
11.0 QC PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 
1. The absorbance (OD) of calibrators 0 µIU/ml should be < 0.04 
2. The absorbance (OD) of calibrators 300 µIU/ml should be ≥1.3 
3. Four out of six quality control pools should be within the 

established ranges. 
 
12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
 
12.1 Assay Performance 
1. It is important that the time of reaction in each well is held 

constant to achieve reproducible results.  
2. Pipetting of samples should not extend beyond ten (10) 

minutes to avoid assay drift. 
3. Highly lipemic, hemolyzed or grossly contaminated 

specimen(s) should not be used. 
4. If more than one (1) plate is used, it is recommended to repeat 

the dose response curve. 
5. The addition of substrate solution initiates a kinetic reaction, 

which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind’s IFU may yield inaccurate 
results. 

10. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

11. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

12. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC - 
for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 

 
12.2 Interpretation 

1. Measurements and interpretation of results must be 
performed by a skilled individual or trained professional. 

2. Laboratory results alone are only one aspect for determining 
patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for the test system have been formulated to 
eliminate maximal interference; however, potential interaction 
between rare serum specimens and test reagents can cause 
erroneous results. Heterophilic antibodies often cause these 
interactions and have been known to be problems for all kinds 

of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic 
antibodies: a problem for all immunoassays’ Clin. Chem. 
1988:3427-33). For diagnostic purposes, the results from this 
assay should be in combination with clinical examination, 
patient history and all other clinical findings. 

4. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

5. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

6. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations.  

7. Patient samples with Insulin concentrations above 300µIU/ml 
may be diluted with the zero calibrator and re-assayed. 
Multiply the value obtained by the dilution factor to obtain the 
corrected value. An Insulin value alone is not of diagnostic 
value and should only be used in conjunction with other 
clinical manifestations and diagnostic procedures. 
 

13.0 EXPECTED VALUES 
 
Insulin values are consistently higher in plasma than in serum; 
thus, serum is preferred. Compared with fasting values in non-
obese non-diabetic individuals, insulin levels are higher in obese 
non-diabetic subjects and lower in trained athletes. Although 
proinsulin cross reacts with most competitive insulin assays, there 
is less than 1% cross reaction found with proinsulin using 
Monobind Insulin AccuBind® ELISA Test System. 
 

Based on the clinical data gathered by Monobind in concordance 
with the published literature the following ranges have been 
assigned. These ranges should be used as guidelines only: 
  

POPULATION RANGE 

Children < 12 yrs < 10 µIU/ml 
Adult (Normal) 0.7 – 9.0 µU/ml 
Diabetic (Type II) 0.7 – 25 µIU/ml 

 

It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for a 
population of "normal"-persons is dependent upon a multiplicity of 
factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst. For these 
reasons each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 
14.0 PERFORMANCE CHARACTERISTICS 
 
14.1   Precision 
The within and between assay precision of the Insulin AccuBind® 
ELISA Test System were determined by analyses on three 
different levels of pool control sera. The number, mean value, 
standard deviation and coefficient of variation for each of these 
control sera are presented in Table 2 and Table 3. 
 

TABLE 2 
Within Assay Precision (Values in µIU/ml) 

Sample N X σ C.V. 

Pool 1 24 10.70 0.89 8.3% 
Pool 2 24 48.16 2.07 4.3% 
Pool 3 24 130.08 6.64 5.1% 

 

TABLE 3 
Between Assay Precision (Values in µIU/ml)  

Sample N X σ C.V. 

Pool 1 15 11.78 1.33 11.3% 
Pool 2 15 48.92 4.69 9.6% 
Pool 3 15 145.17 10.45 7.2% 

*As measured in several experiments in duplicate. 
 

14.2  Sensitivity 
The sensitivity (detection limit) was ascertained by determining 

the variability of the 0 µIU/ml serum calibrator and using the 2σ 
(95% certainty) statistic to calculate the minimum dose. The assay 
sensitivity was found to be 0.182 µIU/ml.      
 
 
 

14.3  Accuracy 
The Insulin AccuBind® ELISA Test System was compared with a 
reference coated tube radioimmunoassay assay. Biological 
specimens from population (symptomatic and asymptomatic) were 
used. The values ranged from 0.01µIU/ml – 129µIU/ml. The total 
number of such specimens was 104. The data obtained is 
displayed in Table 4. 
 

TABLE 4 

Method 
Mean 

(x) 
Lease Square 

Regression Analysis 
Correlation 
Coefficient 

Monobind  13.6  y = 2.6 + 0.91(x)        0.975 
Reference 11.4   
 

Only slight amounts of bias between the Insulin AccuBind® ELISA 
test system and the reference method are indicated by the 
closeness of the mean values. The least square regression 
equation and correlation coefficient indicates excellent method 
agreement. 
 

14.4  Specificity 

The cross-reactivity of the Insulin AccuBind® ELISA test system 
to selected substances was evaluated by adding the interfering 
substance(s) to a serum matrix at the following concentration(s). 
The cross-reactivity was calculated by deriving a ratio between 
dose of interfering substance to dose of insulin needed to produce 
the same absorbance. 
 

Substance Cross Reactivity Concentration 

Insulin 1.0000  - 
Proinsulin  0.0078 100 ng/ml 
C-Peptide ND  75 ng/ml 
Glucagon ND 150 ng/ml 
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Immunoglobulin E (IgE) Test System 
Product Code: 2525-300 

 
 
1.0 INTRODUCTION 

 
Intended Use: The Quantitative Determination of 
Immunoglobulin E (IgE) Concentration in Human Serum by a 
Microplate Enzyme Immunoassay, Colorimetric 
 
2.0 SUMMARY AND EXPLANATION OF THE TEST 

 
Allergic reactions, which are becoming more widespread, are 
usually

 
diagnosed on the basis of medical history and clinical 

symptoms.
 
In vitro and in vivo testing, however, play a key role in 

confirming
 

clinical suspicions and tailoring treatment. The 
measurement of immunoglobulin E (IgE) in serum

 
is widely used 

in the diagnosis of allergic reactions and parasitic infections. Many 
allergies are caused by the immunoglobulins of subclass IgE 
acting as point of contact between the allergen and specialized 
cells. The IgE molecules (MW 200,000) bind to the surface of the 
mast cells and basophillic granulocytes. Subsequently the binding 
of allergen to cell-bound IgE causes these cells to release 
histamines and other vasoactive substances. The release of 
histamines in the body results initiates what is commonly known 
as an allergic reaction.  
 

Before making any therapeutic determination it is important, 
however, to know whether the allergic reaction is IgE mediated or 
non-IgE mediated. Measurement of total IgE in serum sample, 
along with other supporting diagnostic information, can help to 
make that determination. Measurement of total circulating IgE 
may also be of value in the early detection of allergy in infants and 
as a means of predicting future atopic manifestations. Before 
deciding on any therapy it is important to take into consideration 
all the relevant clinical information as well as information supplied 
by specific allergy testing. 
 

IgE levels show a slow increase during childhood, reaching adult 
levels in the second decade of life. In general, the total IgE levels 
increase with the allergies a person has and the number of times 
of exposure to the relevant allergens. Significant elevations may 
be seen in the sensitized individuals, but also in cases of 
myeloma, pulmonay aspergillosis, and during the active stages of 
parasitic infections. 
 
In this method, IgE calibrator, patient specimen or control is first 
added to a streptavidin coated well. Biotinylated monoclonal 
antibody (specific for IgE) is added and the reactants mixed. 
Reaction between the IgE antibodies and native IgE forms 
complex that binds with the streptavidin coated to the well. The 
excess serum proteins are washed away via a wash step. Another 
enzyme labeled monoclonal antibody specific to IgE is added to 
the wells. The enzyme labeled antibody binds to the IgE already 
immobilized on the well through its binding with the biotinylated 
monoclonal antibody. Excess enzyme is washed off via a wash 
step. A color is generated by the addition of a substrate. The 
intensity of the color generation is directly proportional to the 
concentration of the IgE in the sample. 
 

3.0 PRINCIPLE 
 

Immunoenzymometric sequential assay (TYPE 4):  
The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (enzyme and 
immobilized), with different and distinct epitope recognition, in 
excess, and native antigen. In this procedure, the immobilization 
takes place during the assay at the surface of a microplate well 
through the interaction of streptavidin coated on the well and 
exogenously added biotinylated monoclonal anti-IgE antibody.  
 

Upon mixing monoclonal biotinylated antibody, and a serum 
containing the native antigen, reaction results between the native 
antigen and the antibody, forming an antibody-antigen complex. 
The interaction is illustrated by the following equation: 

ka 

Ag (IgE)  + 
Btn

Ab (m)   Ag (IgE)  - 
Btn

Ab (m) 
k -a 

Btn
Ab (m)  = Biotinylated Monoclonal Antibody (Excess Quantity) 

Ag I(IgE)  = Native Antigen (Variable Quantity) 
Ag  (IgE)  - 

Btn
Ab (m)  = Antigen-Antibody complex (Variable Quantity) 

ka = Rate Constant of Association 
k -a = Rate Constant of Disassociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 

Ag (IgE)  - 
Btn

Ab (m) +  StreptavidinC.W. ⇒ Immobilized complex (IC) 
StreptavidinC.W.  = Streptavidin immobilized on well 
Immobilized complex (IC) = Ag-Ab bound to the well 
 

After a suitable incubation period, the antibody-antigen bound 
fraction is separated from unbound antigen by decantation or 
aspiration. Another antibody (directed at a different epitope) 
labeled with an enzyme is added. Another interaction occurs to 
form an enzyme labeled antibody-antigen-biotinylated-antibody 
complex on the surface of the wells. Excess enzyme is washed off 
via a wash step. A suitable substrate is added to produce color 
measurable with the use of a microplate spectrophotometer. The 
enzyme activity on the well is directly proportional to the native 
antigen concentration. By utilizing several different serum 
references of known antigen concentration, a dose response 
curve can be generated from which the antigen concentration of 
an unknown can be ascertained. 

kb 

(IC) + 
Enz

Ab (x-IgE)   
Enz

Ab (x-IgE)  - IC 
k -b 

EnzAb(x-IgE)  = Enzyme labeled Antibody (Excess Quantity) 
Enz

Ab (x-IgE)  – IC  = Antigen-Antibodies Complex 
kb  = Rate Constant of Association 
k -b  = Rate Constant of Dissociation 
 
4.0 REAGENTS 

 

Materials Provided: 
A. IgE Calibrators – 1.0 ml/vial - Icons A-F 

Six (6) vials of human serum based reference calibrators at 
concentrations of 0 (A), 5 (B), 25 (C), 50 (D), 150 (E) and 400 

(F) IU/ml. Store at 2-8°C. A preservative has been added.  
Note: The Calibrators are standardized against WHO’s 

2ndIRP 75/502 for IgE 

B. IgE Biotin Reagent – 13 ml/vial – Icon ∇ 

One (1) vial containing biotinylated anti-human IgE mIgG 
reagent presented in a protein-stabilized matrix. A preservative 

has been added. Store at 2-8°C.  

C. IgE Enzyme Reagent – 13 ml/vial - Icon E  

One (1) vial containing anti-human IgE-HRP incorporated 
complex in a protein-stabilized matrix. A preservative has been 

added. Store at 2-8°C.  

D. Streptavidin Plate – 96 wells – Icon ⇓ 
One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 

E. Wash Solution Concentrate – 20ml/vial - Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 
F. Substrate A – 7.0ml/vial - Icon S

A
 

One (1) vial containing tetramethylbenzidine (TMB) in acetate 

buffer. Store at 2-8°C. 
 

 
G. Substrate B – 7.0ml/vial - Icon S

B
 

One (1) vial containing hydrogen peroxide (H2O2) in acetate 

buffer. Store at 2-8°C. 

H. Stop Solution – 8.0ml/vial - Icon 
STOP

 

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
I. Product Instructions. 

 

Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on label.  
Note 3: Above reagents are for a single 96-well microplate. 
 

4.1 Required But Not Provided: 
1. Pipette capable of delivering 0.025 and 0.050ml (25 & 50µl) 

volumes with a precision of better than 1.5%. 
2. Dispenser(s) for repetitive deliveries of 0.100 and 0.350ml 

(100 & 350µl) volumes with a precision of better than 1.5%. 
3. Microplate washers or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 
7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Quality control materials.  
 
5.0 PRECAUTIONS 

 
For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
  
All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV 
Antibodies by FDA licensed reagents. Since no known test can 
offer complete assurance that infectious agents are absent, all 
human serum products should be handled as potentially 
hazardous and capable of transmitting disease. Good laboratory 
procedures for handling blood products can be found in the 
Center for Disease Control / National Institute of Health, 
"Biosafety in Microbiological and Biomedical Laboratories," 2nd 
Edition, 1988, HHS Publication No. (CDC) 88-8395. 
 

Safe disposal of kit components must be according to local 
regulatory and statutory requirement. 

 
6.0 SPECIMEN COLLECTION AND PREPARATION 

 
The specimens shall be blood serum in type and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain redtop venipuncture tube without 
additives or anti-coagulants. Allow the blood to clot for samples. 
Centrifuge the specimen to separate the serum from the cells.  
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
five (5) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20°C for up 
to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.050ml (50µl) 
of the specimen is required. 
 
7.0 QUALITY CONTROL 

 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 
indicate unnoticed change in experimental conditions or 
degradation of kit reagents. Fresh reagents should be used to 
determine the reason for the variations 
 

 
8.0 REAGENT PREPARATION 

 
1. Wash Buffer 

Dilute contents of wash concentrate to 1000ml with distilled or 
deionized water in a suitable storage container. Storediluted 

buffer at 2-30°C for up to 60 days. 
2. Working Substrate Solution – Stable for one year 

Pour the contents of vial labeled Solution ‘A’ into the vial 
labeled Solution ‘B’. Place the yellow cap on the mixed 
reagent for easy identification. Mix and label accordingly. Store 

at 2-8 ° C. 
 

Note 1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 
9.0 TEST PROCEDURE 

 
Before proceeding with the assay, bring all reagents, serum 

reference calibrators and controls to room temperature (20-27°C).  
**Test procedure should be performed by a skilled individual 
or trained professional** 
  
1. Format the microplates’ wells for each serum reference 

calibrator, control and patient specimen to be assayed in 
duplicate. Replace any unused microwell strips back into 

the aluminum bag, seal and store at 2-8°C. 
2. Pipette 0.025 ml (25µl) of the appropriate serum reference 

calibrator, control or specimen into the assigned well. 
3. Add 0.100 ml (100µl) of the IgE Biotin Reagent to each well. It 

is very important to dispense all reagents close to the 
bottom of the coated well. 

4. Swirl the microplate gently for 20-30 seconds to mix and cover. 
5. Incubate 30 minutes at room temperature.  
6. Discard the contents of the microplate by decantation or 

aspiration. If decanting, tap and blot the plate dry with 
absorbent paper.  

7. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times.  

8. Add 0.100 ml (100µl) of the IgE Enzyme Reagent labeled 
antibody to each well. 
DO NOT SHAKE THE PLATE AFTER ENZYME ADDITION 

9. Cover and incubate 30 minutes at room temperature. 
10. Discard the contents of the microplate by decantation or 

aspiration. If decanting, blot the plate dry with absorbent 
paper. 

11. Add 0.350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is employed, fill each well by depressing the 
container (avoiding air bubbles) to dispense the wash. 
Decant the wash and repeat two (2) additional times.  

12. Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section). Always add reagents in 
the same order to minimize reaction time. 

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

13. Incubate at room temperature for fifteen (15) minutes. 
14. Add 0.050ml (50µl) of stop solution to each well and gently mix 

for 15-20 seconds.  
15. Read the absorbance in each well at 450nm (using a reference 

wavelength of 620-630nm to minimize well imperfections) in a 
microplate reader. The results should be read within thirty 
(30) minutes of adding the stop solution. 

 
10.0 CALCULATION OF RESULTS 
 
A dose response curve is used to ascertain the concentration of 
IgE in unknown specimens.  
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding IgE concentration in IU/ml on linear graph 



paper (do not average the duplicates of the serum references 
before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of IgE for an unknown, locate 

the average absorbance of the duplicates for each unknown 
on the vertical axis of the graph, find the intersecting point on 
the curve, and read the concentration (in IU/ml) from the 
horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (1.323) intersects the dose response 
curve at 142 IU/ml IgE concentration (See Figure 1). 
 

Note: Computer data reduction software designed for ELISA 

assays may also be used for the data reduction. If such 
software is utilized, the validation of the software should be 
ascertained. 

 
EXAMPLE 1 

Sample 
I.D. 

Well  Abs 
Mean 

Abs (B) 
Conc 

Cal A 
A1 0.014 

0.015 0 
B1 0.016 

Cal B 
C1 0.072 

0.073 5 
D1 0.074 

Cal C 
E1 0.364 

0.345 25 
F1 0.326 

Cal D 
G1 0.663 

0.639 50 
H1 0.614 

Cal E 
A2 1.340 

1.364 150 
B2 1.388 

Cal F 
C2 2.601 

2.641 400 
D2 2.682 

Ctrl 1 
E2 2.575 

2.562 375.3 
F2 2.549 

Ctrl 2 
G2 0.818 

0.813 71.2 
H2 0.807 

Patient 1 
A3 1.322 

1.323 142.0 
B3 1.324 

*The data presented in Example 1 and Figure 1 is for illustration 
only and should not be used in lieu of a standard curve prepared 

with each assay. 
 
11.0 Q.C. PARAMETERS  

 
In order for the assay results to be considered valid the 
following criteria should be met: 

1. The absorbance (OD) of calibrator ‘A’ should be < 0.05 
2. The absorbance (OD) of calibrator ‘F’ should be > 1.3 
3. Four out of six quality control pools should be within the 

established ranges. 
 

12.0 RISK ANALYSIS 
 

The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
12.1 Assay Performance 

1. It is important that the time of reaction in each well is held 
constant to achieve reproducible results.  

2. Pipetting of samples should not extend beyond ten (10) 
minutes to avoid assay drift. 

3. Highly lipemic, hemolyzed or grossly contaminated 
specimen(s) should not be used. 

4. If more than one (1) plate is used, it is recommended to repeat 
the dose response curve. 

5. The addition of substrate solution initiates a kinetic reaction, 
terminated by the addition of the stop solution. Therefore, the 

substrate and stop solution should be added in the same 
sequence to eliminate any time-deviation during reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of reagents 
from different batches.  

9. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind IFU may yield inaccurate results. 

10. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 
be strictly followed to ensure compliance and proper device 
usage.  

11. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

12. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC - 
for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 
 

12.2 Interpretation 

1. Measurements and interpretation of results must be 
performed by a skilled individual or trained professional. 

2. Laboratory results alone are only one aspect for determining 
patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for the test system have been formulated to 
eliminate maximal interference; however, potential interaction 
between rare serum specimens and test reagents can cause 
erroneous results. Heterophilic antibodies often cause these 
interactions and have been known to be problems for all kinds 
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic 
antibodies: a problem for all immunoassays’ Clin. Chem. 
1988:3427-33). For diagnostic purposes, the results from this 
assay should be in combination with clinical examination, 
patient history and all other clinical findings. 

4. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

5. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

6. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 

7. Serum IgE concentration is dependent upon a multiplicity of 
factors: including if the patient is sensitized, how many times 
the patient has been exposed to a specific allergen etc. Total 
IgE concentration alone is not sufficient to assess the clinical 
status. All the clinical findings especially specific allergy testing 
should be taken into consideration while determining the 
clinical status of the patient. 

8. Since all atopic reactions are not IgE mediated, all relevant 
clinical information should be taken into consideration before 
making any determination for patients who may be in the 
normal range.  

 
13.0 EXPECTED RANGES OF VALUES 

 
A study of population from different age groups was conducted to 
evaluate the IgE AccuBind® ELISA test system. The results are 
presented in Table 1: 
 

TABLE 1 
Expected Values for the IgE (In IU/ml) 

Age (Yrs) Number (n) Median Absolute Range 

0-3 31 6.4 ND - 46 
3-16 43 25.0 ND – 280 
Adult 145 43 0 - 200 

 

It is important to keep in mind that establishment of a range of 
values which can be expected to be found by a given method for a 
population of "normal"-persons is dependent upon a multiplicity of 
factors: the specificity of the method, the population tested and 
the precision of the method in the hands of the analyst. For these 
reasons each laboratory should depend upon the range of 
expected values established by the Manufacturer only until an 
in-house range can be determined by the analysts using the 
method with a population indigenous to the area in which the 

laboratory is located. 
 
14.0 PERFORMANCE CHARACTERISTICS 

 
14.1 Precision 
The within and between assay precision of the IgE AccuBind® 
ELISA Test System were determined by analyses on three 
different levels of pool control sera. The number, mean value, 
standard deviation and coefficient of variation for each of these 
control sera are presented in Table 2 and Table 3. 
 

TABLE 2 
Intra-Assay Precision (in IU/ml)  

SAMPLE N X σ C.V.% 

Low  20 48.9 2.87 5.87 
Medium 20 160.5 6.47 4.03 

High 20 297.6 5.81 1.95 
 

TABLE 3 
Inter Assay Precision (in IU/ml) 

SAMPLE N X σ C.V.% 

Low  10 46.3 3.9 8.42 
Medium 10 157.0 7.3 4.64 

High 10 301.0 10.6 3.52 

  
14.2  Sensitivity 
The IgE AccuBind® ELISA test system has a sensitivity of 0.125 
IU/ml. The sensitivity was ascertained by determining the 

variability of the 0 IU/ml serum calibrator and using the 2σ (95% 
certainty) statistics to calculate the minimum dose. 
 
14.3 Accuracy 

The IgE AccuBind® ELISA test system was compared with a 
reference method. Biological specimens with IgE levels in the low, 
medium and high ranges were used. The values ranged from 0.8 
to 3100 IIU/ml. The total number of such specimens was 219. The 
least square regression equation and the correlation coefficient 
were computed for this IgE AccuBind® ELISA method in 
comparison with the predicate method (Table 4): 
 

TABLE 4 

Method Mean  Least Square 
Regression Analysis 

Correlation 
Coefficient 

Monobind (X) 179 x= -12.9 + 1.21(Y)  0.967 
Predicate (Y) 157   
 

Only slight amounts of bias between this method and the 
reference method are indicated by the closeness of the mean 
values. The least square regression equation and correlation 
coefficient indicates excellent method agreement. 
 

14.4  Specificity 

The specificity of the IgE AccuBind® ELISA test system, to closely 
related immunoglobulins was evaluated by adding those at twice 
the physiological concentrations to a serum matrix. No cross-
reaction between the antibodies used and the related molecules 
was detected.  
 

14.5. High Dose Effect 

Since the assay is sequential in design, high concentrations of IgE 
do not show the hook effect. Myeloma IgE patient samples with 
concentrations over 8 million IU/ml demonstrated extremely high 
levels of absorbance. 
 

14.6 Linearity 

Two patient pools were assayed diluted (in ‘A’ Calibrator) and 
undiluted with the IgE AccuBind® ELISA test system. The 
observed and expected values are listed below in Table 5: 

 

TABLE 5 

Sample 
Observed 
(O) (IU/ml) 

Expected 
(E) (IU/ml) 

% Recovery 
(O/E) 

Pool 1 106.8 - - 
Pool 1/2 50.8 53.4 95.1 
Pool 1/4 25.3 26.7 94.8 
Pool 1/8 13.4 13.3 100.6 
Pool 1/16 6.6 6.7 98.5 

Pool 2 395.9 - - 
Pool 2/2 189.5 197.9 95.8 
Pool 2/4 106.1 98.9 107.2 
Pool 2/8 48.0 49.5 96.9 
Pool 2/16 25.8 24.7 104.2 

 

14.7  Recovery 
Two patient pools were spiked with known amounts of IgE and 
assayed with the IgE AccuBind® ELISA test system. The 
observed and expected values are listed below in Table 6.  
 

TABLE 6 

Sample 
Observed 
(O) (IU/ml) 

Expected 
(E) (IU/ml) 

% Recovery 
(O/E) 

Pool 1 25.7 - - 
Pool 1+ 25 50.7 50.7 100.0 
Pool 1+ 50 74.8 75.7 101.2 
Pool 1+ 100 122.7 125.7 97.6 
Pool 1+ 200 232.0 225.7 102.7 

Pool 2 12.3 - - 
Pool 2 + 25 41.7 37.3 111.2 
Pool 2+ 50 62.6 62.3 100.6 
Pool 2+ 100 109.4 112.3 97.4 
Pool 2+ 200 197.2 212.3 92.8 
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C-Peptide Test System 
Product Code: 2725-300 

 
 

1.0 INTRODUCTION 

 
Intended Use: The Quantitative Determination of Circulating 
C-Peptide Concentrations in Human Serum by a Microplate 
Enzyme Immunoassay, Colorimetric 

 
2.0 SUMMARY AND EXPLANATION OF THE TEST 

 
Diabetes is one of the leading causes of disability and death in the 
U.S. It affects an estimated 16 million Americans, about one third 
of them do not even know they have the disease. The causes of 
diabetes are not precisely known, but both genetic and 
environmental factors play a significant role. The disease is 
marked by deficiencies in the body’s ability to produce and 
properly use insulin. The most common forms of diabetes are type 
1, in which the body’s ability to produce insulin is destroyed, and 
type 2, in which the body is resistant to insulin even though some 
amount of insulin may be produced. 
 

In-vitro determination of insulin and C-Peptide levels help in the 
differential diagnosis of liver disease, acromegaly, Cushing’s 
syndrome, familial glucose intolerance, insulinoma, renal failure, 
ingestion of accidental oral hypoglycemic drugs or insulin induced 
factitious hypoglycemia. Both insulin and C-Peptide are produced 
by enzymatic cleavage of proinsulin. Proinsulin is stored in the 

secretory granules of pancreatic β-cells and is split into a 31 
amino acid connecting peptide (C-Peptide; MW 3600) and insulin 
(MW 6000). C-Peptide is devoid of any biological activity but 
appears to be necessary to maintain the structural integrity of 
insulin. Although insulin and C-Peptide are secreted into portal 
circulation in equimolar concentrations, fasting levels of C-Peptide 
are 5-10 fold higher than those of insulin owing to the longer half-
life of C-Peptide. The liver does not extract C-Peptide however; it 
is removed from the circulation by degradation in the kidneys with 
a fraction passing out unchanged in urine. Hence urine C-Peptide 
levels correlate well with fasting C-Peptide levels in serum. The 
glucagon stimulated C-Peptide determination is often used for 
differential diagnosis of insulin-dependent from non-insulin-
dependent diabetic patients. 
 
3.0 PRINCIPLE 
 
Immunoenzymometric assay (TYPE 3): 

The essential reagents required for an immunoenzymometric 
assay include high affinity and specificity antibodies (Ab). (enzyme 
conjugated and immobilized), with different and distinct epitope 
recognition, in excess, and native antigen (Ag). In this procedure, 

the immobilization takes place during the assay at the surface of a 
microplate well through the interaction of streptavidin coated on 
the well and exogenously added biotinylated monoclonal C-
peptide antibody. 
 

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, 
reaction results between the native antigen and the antibodies, 
without competition or steric hindrance, to form a soluble 

sandwich complex. The interaction is illustrated by the following 
equation: 

ka 

Enz
Ab (M)  + AgC-Pep  + 

Btn
Ab (M)   

Enz
Ab (M) – AgC-Pep - 

Btn
Ab (M) 

k -a 
Btn

Ab (M)  = Biotinylated Monoclonal Ab (Excess Quantity) 
AgC-Pep  = Native Antigen (Variable Quantity) 
Enz

Ab (M)  = Enzyme labeled Monoclonal Ab (Excess Quantity) 
Enz

Ab (M) – AgC-Pep - 
Btn

Ab (M)  = Antigen-Antibodies complex 
ka = Rate Constant of Association 
k -a = Rate Constant of Dissociation 
 

Simultaneously, the complex is deposited to the well through the 
high affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below: 
Enz

Ab (M) – AgC-Pep  -
Btn

Ab (M) 

+ Streptavidin CW.⇒ Immobilize complex 
StreptavidinC.W.  = Streptavidin immobilized on well 
Immobilized complex = sandwich complex bound to the solid surface 
 

After equilibrium is attained, the antibody-bound fraction is 
separated from unbound antigen by decantation or aspiration. The 
enzyme activity in the antibody-bound fraction is directly 
proportional to the native antigen concentration. By utilizing 
several different serum references of known antigen values, a 
dose response curve can be generated from which the antigen 
concentration of an unknown can be ascertained. 
 
4.0 REAGENTS AND MATERIALS PROVIDED 
 
Materials Provided: 
A. C-Peptide Calibrators – 2 ml/vial (Lyophilized) - Icons A-F 

Six (6) vials of references for C-Peptide antigen at levels of 
0(A), 0.2(B), 1.0(C), 2.0(D), 5.0(E), and 10.0(F) ng/ml. 

Reconstitute each vial with 2.0ml of distilled or deionized 
water. The reconstituted calibrators should be assayed 

immediately and can be stored for 8 hours at 2-8°C, then 
discarded. In order to store for a longer period of time, aliquot 

the reconstituted calibrators in cryo vials and store at -20°C for 
up to 30 days. Single use only. A preservative has been 
added. 
Note: The calibrators, human serum based, were calibrated 
using a reference preparation, which was assayed against the 
WHO 1st IRR 84/510. 

B. C-Peptide Enzyme Reagent – 13ml/vial - Icon E  

One (1) vial containing enzyme labeled affinity purified 
monoclonal mouse antibody, biotinylated monoclonal mouse 

IgG in buffer, dye, and preservative. Store at 2-8°C. 

C. Streptavidin Plate – 96 wells – Icon ⇓ 
One 96-well microplate coated with streptavidin and packaged 

in an aluminum bag with a drying agent. Store at 2-8°C. 

D. Wash Solution Concentrate – 20 ml/vial - Icon  
One (1) vial containing a surfactant in buffered saline. A 

preservative has been added. Store at 2-8°C. 
E. Substrate A – 7.0ml/vial – Icon S

A
 

One (1) vial containing tetramethylbenzidine (TMB) in buffer. 

Store at 2-8°C. 
F. Substrate B – 7.0ml/vial – Icon S

B
 

One (1) vial containing hydrogen peroxide (H2O2) in buffer. 

Store at 2-8°C. 

G. Stop Solution – 8.0ml/vial - Icon 
 

STOP  

One (1) vial containing a strong acid (1N HCl). Store at 2-8°C. 
H. Product Instructions. 
 

Note 1: Do not use reagents beyond the kit expiration date.  
Note 2: Avoid extended exposure to heat and light. Opened 

reagents are stable for sixty (60) days when stored at 

2-8°C. Kit and component stability are identified on label. 
Note 3: Above reagents are for a single 96-well microplate 
 

4.1 Required But Not Provided: 

1. Pipette(s) capable of delivering 0.050ml (50µl) volumes with a 
precision of better than 1.5%. 

2. Dispenser(s) for repetitive deliveries of 0.100ml (100µl) and 
0.350ml (350µl) volumes with a precision of better than 1.5%  

3. Microplate washer or a squeeze bottle (optional). 
4. Microplate Reader with 450nm and 620nm wavelength 

absorbance capability. 
5. Absorbent Paper for blotting the microplate wells. 
6. Plastic wrap or microplate cover for incubation steps. 

7. Vacuum aspirator (optional) for wash steps. 
8. Timer. 
9. Storage container for storage of wash buffer. 
10. Distilled or deionized water. 
11. Quality Control Materials. 

 
5.0 PRECAUTIONS 

 
For In Vitro Diagnostic Use 

Not for Internal or External Use in Humans or Animals 
 

All products that contain human serum have been found to be 
non-reactive for Hepatitis B Surface antigen, HIV 1&2 and HCV 
antibodies by FDA required tests. Since no known test can offer 
complete assurance that infectious agents are absent, all human 
serum products should be handled as potentially hazardous and 
capable of transmitting disease. Good laboratory procedures for 
handling blood products can be found in the Center for Disease 
Control / National Institute of Health, "Biosafety in Microbiological 
and Biomedical Laboratories," 2nd Edition, 1988, HHS. 
 

Safe Disposal of kit components must be according to local 
regulatory and statutory requirement. 
 
6.0 SPECIMEN COLLECTION AND PREPARATION 
 
The specimens shall be blood serum in type, and the usual 
precautions in the collection of venipuncture samples should be 
observed. For accurate comparison to established normal values, 
a fasting morning serum sample should be obtained. The blood 
should be collected in a plain red-top venipuncture tube without 
additives. Allow the blood to clot. Centrifuge the specimen to 
separate the serum from the cells. 
 

In patients receiving therapy with high biotin doses (i.e. 
>5mg/day), no sample should be taken until at least 8 hours 
after the last biotin administration, preferably overnight to 
ensure fasting sample. 
 

Samples may be refrigerated at 2-8°C for a maximum period of 
two (2) days. If the specimen(s) cannot be assayed within this 
time, the sample(s) may be stored at temperatures of -20°C for up 
to 30 days. Avoid use of contaminated devices. Avoid repetitive 
freezing and thawing. When assayed in duplicate, 0.100ml (100µl) 
of the specimen is required. 
 
7.0 QUALITY CONTROL 

 
Each laboratory should assay controls at levels in the low, normal 
and elevated range for monitoring assay performance. These 
controls should be treated as unknowns and values determined in 
every test procedure performed. Quality control charts should be 
maintained to follow the performance of the supplied reagents. 
Pertinent statistical methods should be employed to ascertain 
trends. Significant deviation from established performance can 
indicate unnoticed change in experimental conditions or 
degradation of kit reagents. Fresh reagents should be used to 
determine the reason for the variations. 
 
8.0 REAGENT PREPARATION 
 
3. Wash Buffer 

Dilute contents of wash solution to 1000ml with distilled or 
deionized water in a suitable storage container. Store diluted 

buffer at 2-30°C for up to 60 days.  
4. Working Substrate Solution – Stable for one year 

Pour the contents of the amber vial labeled Solution ‘A’ into 
the clear vial labeled Solution ‘B’. Place the yellow cap on the 
clear vial for easy identification. Mix and label accordingly. 

Store at 2 - 8°C. 
 

Note 1: Do not use the working substrate if it looks blue. 
Note 2: Do not use reagents that are contaminated or have 

bacteria growth. 
 
9.0 TEST PROCEDURE 
 
Before proceeding with the assay, bring all reagents, serum 
reference calibrators and controls to room temperature (20-27°C).  
**Test procedure should be performed by a skilled individual 
or trained professional** 
 

1. Format the microplates’ wells for calibrator, control and patient 
specimen to be assayed in duplicate. Replace any unused 
microwell strips back into the aluminum bag, seal and 

store at 2-8°C. 

2. Pipette 0.050 ml (50µl) of the appropriate calibrators, controls 
and samples into the assigned wells. 

3. Add 0.100 ml (100µl) of the C-Peptide Enzyme Reagent to 
each well. It is very important to dispense all reagents 
close to the bottom of the microwell. 

4. Swirl the microplate gently for 20-30 seconds to mix. Cover 
with a plastic wrap. 

5. Incubate for 120 minutes at room temperature (20-25°C).  

6. Discard the contents of the microplate by decantation or 
aspiration. If decanting, tap and blot the plate dry with 
absorbent paper. 

7. Add 0350ml (350µl) of wash buffer (see Reagent Preparation 
Section), decant (tap and blot) or aspirate. Repeat two (2) 
additional times for a total of three (3) washes. An automatic 
or manual plate washer can be used. Follow the 
manufacturer’s instruction for proper usage. If a squeeze 
bottle is used, fill each well to the top by squeezing the 
container. Avoiding air bubbles. Decant the wash and 
repeat two (2) additional times.  

8. Add 0.100 ml (100µl) of working substrate solution to all wells 
(see Reagent Preparation Section).  

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION 

9. Incubate at room temperature for fifteen (15) minutes. 
10. Add 0.050ml (50µl) of stop solution to each well and mix gently 

for 15-20 seconds. Read the absorbance in each well at 
450nm (using a reference wavelength of 620-630nm to 
minimize well imperfections) in a microplate reader. The 
results should be read within thirty (30) minutes of adding 
the stop solution. 

 

NOTE: Always add reagents in the same order to minimize 
reaction time differences between wells.  

 
10.0 CALCULATION OF RESULTS 

 
A dose response curve is used to ascertain the concentration of 
C-Peptide in unknown specimens.  
1. Record the absorbance obtained from the printout of the 

microplate reader as outlined in Example 1. 
2. Plot the absorbance for each duplicate serum reference versus 

the corresponding C-Peptide concentration in ng/ml on linear 
graph paper (do not average the duplicates of the serum 
references before plotting). 

3. Draw the best-fit curve through the plotted points. 
4. To determine the concentration of C-Peptide for an unknown, 

locate the average absorbance of the duplicates for each 
unknown on the vertical axis of the graph, find the intersecting 
point on the curve, and read the concentration (in ng/ml) from 
the horizontal axis of the graph (the duplicates of the unknown 
may be averaged as indicated). In the following example, the 
average absorbance (0.433) intersects the dose response 
curve at 1.03 ng/ml for the C-Peptide concentration (See 
Figure 1). 
 

Note: Computer data reduction software designed for ELISA 

assays may also be used for the data reduction. If such 
software is utilized, the validation of the software should be 
ascertained. 

 

*The data presented in Example 1 and Figure 1 is for illustration 
only and should not be used in lieu of a dose response curve 
prepared with each assay. 
 
  



EXAMPLE 1 

Sample 
I.D. 

Well 
Number 

Abs (A) 
Mean 
Abs (B) 

Value 
(ng/ml) 

Cal A 
A1 0.022 

0.022 0 
B1 0.023 

Cal B 
C1 0.097 

0.103 0.2 
D1 0.107 

Cal C 
E1 0.421 

0.429 1 
F1 0.439 

Cal D 
G1 0.889 

0.901 2 
H1 0.910 

Cal E 
A2 1.976 

1.971 5 
B2 1.966 

Cal F 
C2 2.717 

2.643 10 
D2 2.570 

Ctrl 1 
E2 0.429 

0.433 1.03 
F2 0.437 

Ctrl 2 
G2 1.861 

1.887 4.64 
H2 1.913 

Patient 1 
A3 0.388 

0.405 0.82 
B3 0.421 

 
11.0 QC PARAMETERS 
 
In order for the assay results to be considered valid the 
following criteria should be met: 
1.  The absorbance (OD) of calibrator ‘A’ should be < 0.07 
2. The absorbance (OD) of calibrator ‘F’ should be > 1.3 
3. Four out of six quality control pools should be within the 

established ranges. 
 
12.0 RISK ANALYSIS 
 
The MSDS and Risk Analysis Form for this product are available 
on request from Monobind Inc. 
 
12.1 Assay Performance 

1. It is important that the time of reaction in each well is held 
constant to achieve reproducible results.  

2. Pipetting of samples should not extend beyond ten (10) 
minutes to avoid assay drift. 

3. Highly lipemic, hemolyzed or grossly contaminated 
specimen(s) should not be used. 

4. If more than one (1) plate is used, it is recommended to 
repeat the dose response curve. 

5. The addition of substrate solution initiates a kinetic reaction, 
which is terminated by the addition of the stop solution. 
Therefore, the substrate and stop solution should be added in 
the same sequence to eliminate any time-deviation during 
reaction.  

6. Plate readers measure vertically. Do not touch the bottom of 
the wells. 

7. Failure to remove adhering solution adequately in the 
aspiration or decantation wash step(s) may result in poor 
replication and spurious results. 

8. Use components from the same lot. No intermixing of 
reagents from different batches.  

9. Accurate and precise pipetting, as well as following the exact 
time and temperature requirements prescribed are essential. 
Any deviation from Monobind IFU may yield inaccurate 
results. 

10. All applicable national standards, regulations and laws, 
including, but not limited to, good laboratory procedures, must 

be strictly followed to ensure compliance and proper device 
usage.  

11. It is important to calibrate all the equipment e.g. Pipettes, 
Readers, Washers and/or the automated instruments used 
with this device, and to perform routine preventative 
maintenance.  

12. Risk Analysis- as required by CE Mark IVD Directive 98/79/EC 
- for this and other devices, made by Monobind, can be 
requested via email from Monobind@monobind.com. 
 

12.2 Interpretation 

1. Measurements and interpretation of results must be 
performed by a skilled individual or trained professional. 

2. Laboratory results alone are only one aspect for determining 
patient care and should not be the sole basis for therapy, 
particularly if the results conflict with other determinants. 

3. The reagents for the test system have been formulated to 
eliminate maximal interference; however, potential interaction 
between rare serum specimens and test reagents can cause 
erroneous results. Heterophilic antibodies often cause these 
interactions and have been known to be problems for all 
kinds of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic 
antibodies: a problem for all immunoassays’ Clin. Chem. 
1988:3427-33). For diagnostic purposes, the results from this 
assay should be in combination with clinical examination, 
patient history and all other clinical findings. 

4. For valid test results, adequate controls and other parameters 
must be within the listed ranges and assay requirements.  

5. If test kits are altered, such as by mixing parts of different kits, 
which could produce false test results, or if results are 
incorrectly interpreted, Monobind shall have no liability. 

6. If computer controlled data reduction is used to interpret the 
results of the test, it is imperative that the predicted values for 
the calibrators fall within 10% of the assigned concentrations. 
 

13.0 EXPECTED VALUES 
 
C-Peptide values are consistently higher in plasma than in serum; 
Monobind advises that a serum sample be used for accurate 
determination. Compared with fasting values in non-obese non-
diabetic individuals, C-Peptide levels are higher in obese non-
diabetic subjects and lower in trained athletes. 
 

Each laboratory is advised to establish its own ranges for normal 
and abnormal populations. These ranges are always dependent 
upon locale, population, laboratory, technique and specificity of 
the method.  
 

It is important to keep in mind that any normal range 
establishment is dependent upon a multiplicity of factors like the 
specificity of the method, the locale, the population tested and the 
precision of the method in the hands of technicians. For these 
reasons each laboratory should depend upon the range of 
expected values established by the manufacturer only until an 
in-house range can be determined by the technicians using the 
method with a population indigenous to the area in which the 
laboratory is located. 
 

Based on the clinical data gathered by Monobind in concordance 
with the published literature the following ranges have been 
assigned. These ranges should be used as guidelines only: 
  

Adult (Normal) 0.7 – 1.9 ng/ml 

 
14.0 PERFORMANCE CHARACTERISTICS 
 
14.1 Precision 
The within and between assay precisions of the C-Peptide 
AccuBind® ELISA test system were determined by analyses on 
three different levels of pool control sera. The number (N), mean 

value(X), standard deviation (σ) and coefficient of variation (C.V.) 
for each of these control sera are presented in Table 1 and Table 
2. 
 

TABLE 1 

Within Assay Precision (Values in ng/ml) 

SAMPLE N X σ C.V. 

Pool 1 20 1.43 0.11 7.7% 
Pool 2 20 5.07 0.46 9.0% 
Pool 3 20 7.81 0.73 9.3% 

 
 

TABLE 2 
Between Assay Precision* (Values in ng/ml) 

SAMPLE N X σ C.V. 

Pool 1 20 1.27 0.12 9.7% 
Pool 2 20 5.40 0.54 9.9% 
Pool 3 20 8.18 0.50 6.1% 

*As measured in ten experiments in duplicate over ten days. 
 

14.2 Sensitivity 
The sensitivity (detection limit) was ascertained by determining 

the variability of the 0 ng/ml serum calibrator and using the 2σ 
(95% certainty) statistic to calculate the minimum dose. The assay 
sensitivity was found to be 0.020 ng/ml.  
 

14.3 Accuracy 
The C-Peptide AccuBind® ELISA test system was compared with 
a predicate radioimmunoassay assay. Biological specimens from 
population (symptomatic and asymptomatic) were used. (The 
values ranged from 0.2 ng/ml – 11.8ng/ml). The total number of 
such specimens was 124. The data obtained is displayed in Table 
4 (see next column). 
 

TABLE 4 

Method Mean 
(x) 

Least Square 
Regression Analysis 

Correlation 
Coefficient 

Monobind (y)  1.068 y = 0.2079 + 0.8036(x) 0.962 
Reference (x) 1.066   
 

Only slight amounts of bias between the C-Peptide AccuBind® 
ELISA test system and the reference method are indicated by the 
closeness of the mean values. The least square regression 
equation and correlation coefficient indicates excellent method 
agreement.  
 
14.4 Specificity 
The cross-reactivity of the C-Peptide AccuBind® ELISA test 
system to selected substances was evaluated by adding the 
interfering substance(s) to a serum matrix at the following 
concentration(s). The cross-reactivity was calculated by deriving a 
ratio between dose of interfering substance to dose of C-Peptide 
needed to produce the same absorbance. 
 

Substance Cross Reactivity Concentration 

C-Peptide 1.000  - 
Proinsulin  0.120 100 ng/ml 
Insulin non-detectable 1.0 mIU/ml 
Glucagon non-detectable 150 ng/ml 
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