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Rapid Quantitative Immunoassay Analyzer 

Feature

 Fast

 Easy to use

 Accurate

 Compact 

The FRENDTM System is a small, fast and near-patient in vitro diagnostic for a quantitative measurement of

biomarkers in patient samples.

* FREND: Fluorescence Response Enhanced Novel Diagnostic 

 Treatment improvement

 Patients’ satisfaction increase

 Test effectiveness increase

 Lab/Hospital’s profit increase

What is FRENDTM System?
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• 3~10 min. Check Test Results 

- Available to get a test result while a patient stays in labs or hospital

- Available for a patient to consult a doctor in same day a test is performed 

• Simple 3 steps Test Procedure

- Add sample -> Insert cartridge -> Get results

FAST
With the fast and easy procedure of testing, it is expected to increase patients’ satisfaction and a

hospital’s profitability by improving effectiveness of testing.

Easy to use

Intuitive GUI of touch screen provides users with convenience of using the device, saved data is able to be

transmitted to PC by using USB driver.

Advantages of FRENDTM System 
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• Correlation value of FREND PSA is more than 0.96

compared to TOSOH ST AIA-PACK PSA assay.

• Correlation value of FREND TSH is more than 0.98

compared to TOSOH ST AIA-PACK TSH assay. 

FDA 510(k) Clearance (PSA Plus, TSH, Free T4, Testosterone, Vitamin D )

High and Remarkable Correlation with Central Lab Machine (PSA Plus, TSH)

[FREND PSA Plus] [FREND TSH]

Accurate

Advantages of FRENDTM System 

For System For Assay(Cartridge)

Daily Quality Check for FREND System

takes just 1.5min!

√ Step 1. Laser Power
√ Step 2. Laser Alignment
√ Step 3. Calculate Ratio

Quality check by using 

QC code chip & QC 

cartridge

1. Correct Test-to-Test  Variation 
- By test & reference ratio

2. Correct Lot-to-Lot Variation
- By Code chip according to WHO standard

3. External Control

- FREND test assays are value assigned by  
Bio-Rad(www.qcnet.com) and
CLINICA(www.cliniqa.com/Support/Documents.aspx)

Check  three(3) performances of FREND system

for reliable operation

QC 
Code chip

QC 
Cartridge

FREND QC 결과
Display 화면 삽입

FRENDTM provides not only for device quality control but also assay quality control. Check value 

assigned external control  at Bio-Rad and CLINICA.

External controller 

http://www.qcnet.com/
http://www.cliniqa.com/Support/Documents.aspx
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FDA 510(k) Clearance: 

FREND & Reagents

CE : FREND & Reagents

Certificate Of GMP

ISO13485 Certificate

Accurate

Compact

Light (3kg) and compact size (240mm X 260mm X 175mm)

make the device free from moving it and installing sites.

1
7

5
m

m

3kg

Advantages of FRENDTM System 
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FRENDTM System Tests

Urology Thyroid Cardiac Nutrient Infection

PSA TSH
Cardiac Triple

(Myoglobin / 
Troponin I / CKMB)

PCT

BNP

Troponin I

Testosterone Free T4 Vitamin D

Thyroid Duo
(TSH/FT4)

Total T3

Sandwich
Assay  

Competition
Assay
with 

Heating 
Block
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FRENDTM System Tests

Emergency Cardiac Triple BNP Troponin I PCT

AMR

Myoglobin : 

5.00 ~ 500.00 ng/mL

Troponin I : 

0.05 ~ 20.00 ng/mL

CK-MB : 

1.00 ~ 80.00 ng/mL

30.0 ~ 2500.0 pg/mL 0.05 ~ 20 ng/ml 0.07 ~ 32 ng/mL

Sample Type Plasma (EDTA) Plasma (EDTA) Plasma (EDTA)
Serum/Plasma

(Citrate/Lithium heparin/EDTA)

Sample volume 35 μL 35 μL 35 μL 35 μL

Reaction Time < 3 min. < 3 min. < 3 min. < 3 min.

1 Box 25 25 25 25 

Storage 2 ~ 8 ˚C  (35 ~ 46 ˚F) 2 ~ 8 ˚C  (35 ~ 46 ˚F) 2 ~ 8 ˚C  (35 ~ 46 ˚F) 2 ~ 8 ˚C  (35 ~ 46 ˚F)

Thyroid TSH Free T4 Total T3 Thyroid Duo(TSH/FT4)

AMR 0.06 ~ 25mIU 0.40 ~ 6.00 ng/dL 0.25 ~ 8.00 ng/mL
TSH: 0.06 ~ 25mIU

FT4: 0.40 ~ 6.00 ng/dL

Sample Type
Serum/Plasma

(Lithium heparin)

Serum/Plasma

(Lithium heparin)

Serum/Plasma

(Lithium heparin)

Serum/Plasma

(Lithium heparin)

Sample volume Cartridge : 35 μL
Pretreatment Tube: 70μL 

Cartridge loading : 35μL

Pretreatment Tube : 70μL 

Cartridge : 35μL

Pretreatment Tube : 70μL 

Cartridge : 35μL

Reaction Time < 3 min.
Incubation Time: 5 min.

Cartridge reaction:

< 3 min.

Incubation Time: 5 min.

Cartridge reaction:

< 3 min.

Incubation Time: 5 min.

Cartridge reaction: 

< 3 min.

1 Box 25 20 20 20 

Storage 2 ~ 8 ˚C  (35 ~ 46 ˚F) 2 ~ 8 ˚C  (35 ~ 46 ˚F) 2 ~ 8 ˚C  (35 ~ 46 ˚F) 2 ~ 8 ˚C  (35 ~ 46 ˚F)

Urology PSA Plus Testosterone

AMR 0.05 ~ 25ng/ml 20 ~ 1500 ng/dL

Sample Type
Serum/Plasma

(Lithium heparin/EDTA)

Serum/Plasma

(Lithium heparin/EDTA)

Sample volume 35μL
Pretreatment Tube: 70μL 

Cartridge : 35μL

Reaction Time < 3 min.
Incubation Time: 5 min.

Cartridge reaction: < 3 min.

1 Box 25 20 

Storage 2 ~ 8 ˚C  (35 ~ 46 ˚F) 2 ~ 8 ˚C  (35 ~ 46 ˚F)

Vitamin Vitamin D

AMR 10 ~ 110 ng/mL

Sample Type
Serum/Plasma

(Lithium heparin)

Sample volume
Dilution Tube: 35 μL

Pretreatment Tube: 70μL 
Cartridge loading : 35μL

Reaction Time
Incubation Time: 15min. (AP)

Cartridge reaction: < 3 min.

1 Box 20 

Storage 2 ~ 8 ˚C  (35 ~ 46 ˚F)
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Lap-on-a-Chip Technology

• One or multiple analytes are quantified by measuring

laser-induced fluorescence on the Cartridge.

• The Concentration of the analyte in an unknown

sample is calculated with the ratio of the fluorescent

intensity of the Test zone and the Reference zone.

FRENDTM Principle of Measurement
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FRENDTM QC Material

Cartri
dge1
Cartri
dge2
Cartri
dge3

Quality Control – 1. Test to Test Variations

Ratio
Correct Test-to-Test variations 

Example : Graph related to Fluorescence intensity
on the detection area

Test 
Zone

Reference
Zone

Fluorescence Intensity Ratio
(Test/Reference)Test Zone Reference Zone

Cartridge 1 32557 112542 0.289

Cartridge 2 24603 84160 0.292

Cartridge 3 26133 93322 0.280

Cartridge 4 30427 104619 0.291

Cartridge 5 21302 74288 0.287

AVERAGE 27004 93786 0.288

S.D. 4516 15348 0.005

CV% 16.7 16.4 1.7

The code chip which saved lot-
dependent parameter of 
calibration curve is provided 
with each cartridge Box

Quality Control – 2. Lot to Lot Variations 

FREND
PSA Plus

Code Chip

LOT B
y = 0.74x2 + 5.47x

LOT A
y = 1.05x2 + 5.84x
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Code chip
correct Lot-to-Lot variations 

Example : Calibration Curve

C
o

n
ce

n
tr

at
io

n
(n

g/
㎖

)

Ratio (Test/Reference)



Copyright @ NanoEnTek Inc. All rights reservedwww.nanoentek.com

FRENDTM Quality Control

Bio-Rad Liquicheck
TM

Immunoassay Plus Control

CLINIQA Liquid QC
TM

Tumor Marker Control

Users are able to verify the normality of FREND reagents by External Control.  

Verification of Value Difference among Sites Tests Performed 

www.qcnet.com

Level1 Level2 Level3 LOT EXP

TSH (mIU/L) 0.77 (0.64~0.90) 7.26(6.03~8.37) >25 40860 2016-08-31

PSA (ng/mL)

0.35(0.23~0.46) 4.67(4.08~5.25) >25 40860 2016-08-31

0.32(0.21~0.42) 4.21(3.69~4.71) >25 40850 2016-03-31

0.35(0.23~0.47) 5.26(4.26~6.48) >25 40840 2015-11-30

Level1   
(LOT 1208182A)

Level2 
(LOT 1208183A)

Level3
(LOT 1208184A)

EXP

TSH (mIU/L) 1.50(0.738~2.26) 16.2(13.0~19.5) >25 2015-10-31

PSA (ng/mL) 1.61(1.29~2.41) 16.1(12.9~19.3) >25 2015-10-31

www.cliniqa.com

Package Insert of External Control

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=d3hk89kqTjCFkM&tbnid=U05bNBWEdXdpiM:&ved=0CAUQjRw&url=http://extww02a.cardinal.com/us/en/distributedproducts/ASP/BR361.asp?cat=laboratory&ei=hm7OUs6cJ42OiAfEoICwCg&bvm=bv.59026428,d.aGc&psig=AFQjCNGpPnrMZ5-oRL8FQZh1YAQ7vWT7DQ&ust=1389346720421077
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=d3hk89kqTjCFkM&tbnid=U05bNBWEdXdpiM:&ved=0CAUQjRw&url=http://extww02a.cardinal.com/us/en/distributedproducts/ASP/BR361.asp?cat=laboratory&ei=hm7OUs6cJ42OiAfEoICwCg&bvm=bv.59026428,d.aGc&psig=AFQjCNGpPnrMZ5-oRL8FQZh1YAQ7vWT7DQ&ust=1389346720421077
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=UbpfUWiHFKpzxM&tbnid=UW8QOENXOko5SM:&ved=0CAUQjRw&url=http://www.alere.co.uk/biochemistry/cliniqar-tumour-marker-control-269/product-listing.htm&ei=J2_OUqCjA6nJiAfJh4DgDA&bvm=bv.59026428,d.aGc&psig=AFQjCNFtVdUItMc8sMpGKE-DQSTFKVUQTA&ust=1389346926992770
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=UbpfUWiHFKpzxM&tbnid=UW8QOENXOko5SM:&ved=0CAUQjRw&url=http://www.alere.co.uk/biochemistry/cliniqar-tumour-marker-control-269/product-listing.htm&ei=J2_OUqCjA6nJiAfJh4DgDA&bvm=bv.59026428,d.aGc&psig=AFQjCNFtVdUItMc8sMpGKE-DQSTFKVUQTA&ust=1389346926992770
http://www.qcnet.com/
http://www.qcnet.com/
http://www.qcnet.com/
http://www.cliniqa.com/
http://www.cliniqa.com/


Copyright @ NanoEnTek Inc. All rights reservedwww.nanoentek.com

FRENDTM Quality Control

 Laser Power Check

 Optical Structure Check

 S/W Check

 When FREND System is initially installed.

 The day patients’ specimens are tested.

 After relocating or re-installing FREND System.

 When FREND System has a certain error

 When users judge Quality Control is needed.

FRENDTM System Quality Control 

When to be performed?

What is checked?
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FRENDTM Normal Reference Value

Item Normal Reference Value

PSA <4 ng/mL

Testosterone 2.219 to 9.925 ng/mL 

TSH 0.35~4.94 mIU/L

FT4 0.71~2.16 ng/dL

TT3 0.6~1.6 ng/mL

Myoglobin < 120 ng/ml

CK-MB(Mass) 6 ng/ml

Troponin I 0.4 ng/ml

BNP < 100 pg/ml

PCT *Lower respiratory disease :

< 0.1 ng/mL : Normal

0.1 ≤ value < 0.25 ng/mL : Doubtful

0.25~0.5 ng/mL : Minor degree

≥ 0.5 ng/mL : Diseased

*Bacterial infection

< 0.5 : Normal

0.5 ≤ value < 2 ng/mL : Systemic sepsis

2 ≤ value < 10 ng/mL : Severe sepsis

≥ 10 ng/mL : Sepsis shock

Vitamin D < 10 ng/mL : Deficient

10~30 ng/mL : Insufficient

31~100 ng/mL : Sufficient

> 101 ng/mL : Toxic

**FREND System was developed with reference to a particular central lab machine. 

The normal reference value provided above is based on the machine’s reference value. 
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FRENDTM PAPER
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FRENDTM PAPER
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FRENDTM PAPER
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FRENDTM PAPER
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FRENDTM

Heating Block / AP 

& Software Update Guide
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FRENDTM Heating Block

Instructions for Use 
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FRENDTM AP

Instructions for Use 

FRENDTM AP
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Please check FREND firmware version first

1. Click ‘SETUP’ and then ‘System view’ button to check firmware version.

2. Only 1.1.2.3 firmware version can be used.

1.1.2.3

1. Connect USB flash drive to the USB H port

on the back of the FREND.

3. It start software update automatically

Software Update Guide
* If FREND S/W is lower than 1.1.0.6, please back up the data first.

Instruction for Software Update

* If FREND F/W is not 1.1.2.3, please contact to sales team (sales@nanoentek.com).

2. Click ‘SETUP’ and then ‘S/W 

Update’ button.

4. Reboot FREND by turning off after the 

update is done.

※ Latest software version: 1.3.7
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Software Added Functions

FRENDTM System

Instruction for Software Update

Ver.1.3.1

Display Plan

Normal range 
setting

Factor setting

Selected item 
information

Installed Code 
chip 

information

Selected code 
chip information
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FRENDTM System

Instruction for Software Update

Software Added Functions

Go to ‘Data’ page and click ‘Result’ 

button to check the detailed test result. 

Go to ‘Item’ page again to final 

confirmation

Go to ‘Item’ page and

click ‘Normal Range’ button.

Input the range. Verify if set range is applied.

1. Instruction of Setting ‘Normal Range’

Ver.1.3.1
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Verify if Factor value is modified into 0.5

Go to ‘Item’ page and

click ‘Factor’ button.

For a trial, modify the basic factor 

value ‘1’ into ‘0.5’. 

FRENDTM System

Instruction for Software Update

2. Instruction of Setting ‘Factor Value’

Software Added Functions

Ver.1.3.1

※ Caution

- Factor value doesn’t apply to the results that have already saved.

Please modify Factor value before test.
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Software Added Functions

FRENDTM System

Instruction for Software Update

1. If ‘Normal Range’ setting is not necessary,

 Input ‘0 ~ 0’. 

2. If ‘Cut off’ setting is necessary,

 Input ‘0 ~ Cut off value’. 

3. If ‘Normal Range’ setting is necessary,

 Min. Value ~ Max. Value 

1. Normal Range Setting
Select ‘Normal Range’ button in ‘Item’ page

Ex) Cardiac Triple 

2. Factor Value Setting
Select ‘Factor’ button in ‘Item’ page

Factor Value 

: Displayed Result

= Original Result value x Factor value 

* Basic factor value = 1

Ex) Cardiac Triple 

Ver.1.3.1
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USB Storage\CSV

FRENDTM System

Instruction for Software Update

Software Added Functions

Simpler Format of Saved Data

• Previous format of saved data was comparatively complicated for users to check.

• Features of Simpler Format of Saved Data
– Same format as the data displayed in ‘Data’ page. 

– Unnecessary information deleted.

– Measurement unit added 

• Instruction of saving data

Backup to USB Memory

Ver.1.3.1

New



www.nanoentek.com Inc.

Operation Manual of 
FREND mini-pipette



Copyright @ NanoEnTek Inc. All rights reservedwww.nanoentek.com

Pipette

Pipette

General Description

These fixed volume micropipettes are Medical devices used for dispensing fixed 

quantity of fluids of liquids.

Plunger

Grippy

Tipcone
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FREND pipette setting

General Setting and Operation

 Fix a compatible tip on the 'tip cone'.  

 The pipette is now ready for pipetting.

 It is highly recommended to understand and practice the 'plunger' operation which has 

two stages.

 The first stage is to fill-in and dispense the solution whereas the second stage is used 

only to dispense the last drop out of the tip.

 For the first stage operation, depress the 'plunger' gently until it stops by itself (never  

depress the 'plunger' with jerk). Give a pause at this stage and then depress the  

‘plunger' further down applying little force to achieve the second stage.

Ready Position First Stage Second Stage
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Reverse Technique

Reverse Technique
1. Depress the 'plunger' all the way to the second stage, dip the tip in the solution.  

2. Release the 'plunger' slowly to fill the tip.

3. Depress the 'plunger' to the first stage. Required amount of liquid is dispensed.

4. Discard the liquid remaining in the tip or pipette it back in the original container.

Ready Position First StageSecond Stage

1. 2. 3.

Ready Position

4.

* If you want to reduce the occurrence of air bubbles, please use the ‘Reverse Technique’ 

It is not essential.



www.nanoentek.com Inc.

FRENDTM

Trouble Shooting Guide



Copyright @ NanoEnTek Inc. All rights reservedwww.nanoentek.com

FRENDTM Trouble Shooting Guide

35 

μl

Lab. Protocol: 10 min. 3000~4000rpm 

FREND: 2~3 min. > 4000rpm

FREND procedure to use

35μl
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FRENDTM Trouble Shooting Guide

PSA Plus/TSH/Cardiac Triple/Troponin I/BNP/PCT

In case EMTF 02, 04

- How to use Block Reagent buffer 
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FRENDTM Trouble Shooting Guide

1. The sample from a patient who get a treatment with monoclonal mouse
antibodies may contain human anti-mouse antibodies(HAMA). In this
case, there may be a possibility that test result may be abnormal or no
results come out.

2. Heteroantibody in human serum may interfere with IVD immunoassay
and may interact with immunoglobulins reagent. In case the patient
sample has heteroantibody, test result many be abnormal. Additional
information may require.

3. FREND system is designed to get less effect from HAMA and
heteroantibody. But if there is a big difference in test result between
FREND system and laboratory equipment, additional tests to verify is
recommended.

4. Every immunoassay equipment available in the market has same issue
and FREND system has the same.

Why EMTF 02, 04 Might Happen?
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FRENDTM Trouble Shooting Guide

EMTF 02, 04

- In case Block Reagent buffer has no effect

Click ‘TEST’ button  Type ‘BIO0915’ Patient ID 

Clik ‘OK’ button Touch left top screen

Check the graph 

Take the photo or screen 
shot and e-mail to 
ivdst@nanoentek.com
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