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510(k) Cleared Letter

Indications for Use

5100k Number (if known):_k124056
Device Name: FREND™ PSA Plus on the FREMD™ system
Indications For Use:

The FREND™ PSA Plus as performed on the FREND™ system, is a quantitative in vitro
diagnostic test which measures total Prostate Specific Antigen (PEA)Y in human serum and
plasma. The ManoEnTek FREND™ PSA Plus is designed for in vitro DIAGNOSTIC USE
OMLY for the quantitative measurement of total Prostate Specific Antigen (PSA) in human
serum, heparinized plasma, and EDTA plasma using the FREND™ System. This device is
indicated for the serial measurement of total PSA in serum, heparinized plasma and EDTA
plasma to be used as an aid in the management of patients with prostate cancer.

The FREEND™ PSA Plus is indicated for use in clinical laboratories upon preseription by the
attending physician as an aid to clinicians in managing patients with prostale cancer.

The information provided from this test may supplement decision-making and should only be
used in conjunction with routine monitoring by a physician and the use of other diagnostic
procedures, Because of the variability in the effects of various medications used in the treatment
of prostate cancer, clinicians should use professional judgment in the interpretation of PSA
results as an indicator of disease status,

Prescription Use _X AND/OR Over-The-Counter LUse
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF
NEEDED)

Concurrence of CDEH; Office of In Vitro Diagnostics and Radiclogical Health (OTR)

Maria M. Chan -S

Division Sign-Off
Office of In Vitro Diagnostics and Radiological Health

510(k): k124056
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510(k) Cleared Letter

{,, %E

DEPARTMENT OF HEALTH & HUMAN SERVICES Public Healih Service

Food and Drug Adminstration
10903 New Hampshire Awvenue
Dacumen! Control Cender - WOS6-(609
Sillver Spring, MD 209910002

NANOEN TEK USA, INC. March 14, 2014

C/0 JUDITH LOEBEL

DOCRO

1 JACKS HILL ROAD, SUITES A & B
OXFORD CT 06478

Re: K131928
Trade/Device Name: FREND™ TSH
Regulation Number: 21 CFR 862.1690
Regulation Name: Thyroid stimulating hormone test system
Regulatory Class: 11
Product Code: JLW
Dated: February 4, 2014
Received: February 7, 2014

Dear Ms. Loebel:

We have reviewed your Section 510{k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
fior use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA),
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRH does not evaluate information related to contract liability
warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class 1l (Special Controls) or class 111 (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Parts 800 to 898, In addition, FDA may
publish further announcements conceming your device in the Federal Register.

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statuies and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Parts 801 and 809); medical device reporting (reporting of
medical device-related adverse events) (21 CFR 803); good manufacturing practice requirements
as set forth in the quality systems (Q5) regulation (21 CFR Part 820); and if applicable, the
electronic product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-
1050,
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510(k) Cleared Letter

s / DEPARTMENT OF HEALTH & HUMAN SERVICES Trivlic Hinkh Senrice
3 Foodamd Dotz dddn ritration
", 10003 M B pebire frene
o Docum @it Contmo] Center — W06 G609
Silnr Sprie, WD 29950002
HNANOENTEK U3SAINC
MAUTREEN GARWER February 17, 2016
FREJIDENT
1983 HAZELWOOD RoAD

TOME RIVER NI 08753

Re: K152422
TradeDevce Natre: FRENDIM Free T4 Test System
Regdation Mumber: 21 CFR 2621695
Regidation Mame: Free thyroxine test system
Regi atory Clags: II
Product Code: CEC
Dated December 31, 20135
Received Jatoary 04, 2016

Dear M anre et 3 artier:

We have reviewed your 2 ection 5100K) pretv atloet notifi cation of intent to market the dewice
refereniced ahove atd have determitied the device is substantially equivwalert (for the indications
for vse stated in the encloswe) tolegally matketed predicate devices matketedininterstate
comiterce priot to hay 28, 1976, the enactimient date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the pro sions of the Federal Food, Diag,
and C osmetic Act (A cf) that do not reguire approval of a premoatkoet approval application (PRIA).
o meoay, therefore, market the device, subject to the general controls provisions of the Act. The
genieral controls provisions of the Actinchaide requirements for arwmial registration, listing of
devices, good matnfachuing pract ce, labeling, and probibit ons against mishratding and
achidteration. Please note: CDEREH does not evaluate informoati o related to cordract liability
warratties. We remind you however, that device labeling must be tnghifil andnot misleading.

If o deviiceis classified (see abowve) irdo either class IT (Special C ontrols) or class [T (PRAA),
it thay be subject to addit onal controls. Existing maor regalati ons sffecting your device canbe
found it the Code of F ederd Regulations, Title 21, Parts 800 to 298, In additicn, FDA may
publish firther astoncem ents concerting yowr device itnthe Federal Register.

Please bie advised that FD A sissuance of a substantial equivalence detertrinati on does not tmean
that FDA has made a determination that yowr device complies with other recquirem ents of the Act
ot atvy Federal stabates and regl ations administered by other Federal agencies. Voumust
comply with all the Act’s reqirements, including bt not imited too registrati on and listing (21
CFE Part 207); labeling (21 CFR Parts 801 and 3090, medical device reporting (reporting of
medica device-related adwerse everts) (21 CFRE203); goodmarnafachwring practice requrem enits
as get forth in the oquality systetns (O30 regalation (21 CFR Part 2207, andif applicable, the
electromic product radiati on control provisions (Sections 531 -342 of the Acf);, 21 CFR 1000-
1050.
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What is FREND™ System?

Rapid Quantitative Immunoassay Analyzer

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

biomarkers in patient samples.

Feature
v' Fast v" Treatment improvement
v' Easy to use v Patients’ satisfaction increase
v' Accurate v Test effectiveness increase
v' Compact v Lab/Hospital’s profit increase

* FREND: Fluorescence Response Enhanced Novel Diagnostic
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Advantages of FREND™ System

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.

'
'
'
Ll

" 1 1ig
) Ste
1
|

- Add sample . Insert cartridge Get results |

« 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

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.

PC
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Advantages of FREND™ System

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

A®©Zindex | FollowFDA | FDA Voice Blog

U.S. Food and Drug Administration T SEARCH
[FDA

Protecting and Promoting Your Health

Most Popular Searches

Mew Search e >port to Excel | Download Files | More About 510(k}
Device Hame Applicant S10{K} Decision

‘ ‘ Number. Date .
Erend Tsh (Reagent Cartridge) Manoen Tek Usa, Inc. | K131928 | 03/M14/2014
Frend Psa Plus (Reagent Cartridge} | Manoen Tek, Inc. K124056 | 05/29/2013

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

30

y = 0.9364x + 0.263
y=089509x + 0.0267

R'=0.9849

FREND" PSA plus (ng/mL)

FREND™ TSH (ulU/mL)

0 5 10 15 20 25

Reference Laboratory System (ulW/mL)

Laboratory equipment (ng/mL)

[FREND PSA Plus] [FREND TSH]
« Correlation value of FREND PSA is more than 0.96 « Correlation value of FREND TSH is more than 0.98
compared to TOSOH ST AIA-PACK PSA assay. compared to TOSOH ST AIA-PACK TSH assay.

External controller

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

assigned external control at Bio-Rad and CLINICA.

For System For Assay(Cartridge)
Quality check by using 1. Correct Test-to-Test Variation
QC code chip & QC —— - By test & reference ratio
cartridge . + E
R
Carridge
QC EEQC:;,-
Code chip Cartridge
2. Correct Lot-to-Lot Variation

Check three(3) performances of FREND system - By Code chip according to WHO standard
for reliable operation Qualty Control Result

Date/Time : 2014-2-19 10:9

Stepl. Laser Power : Pass |

v Step 1. Laser Power St Lases Alnmer - pas - L s
+ Step 2. Laser Alignment . ' s | -.,,a//// —
v Step 3. Calculate Ratio g A S S S SR
3. External Control
Daily Quality Check for FREND system - FREND test assays are value assigned by
st 1.5min! Bio-Rad(www.qcnet.com) and
takes just L.omin: CLINICA (www.cliniga.com/Support/Documents.aspx)

www.nanoentek.com Copyright @ NanoEnTek Inc. All rights reserved
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Advantages of FREND™ System

Accurate
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« CERTIFICAT

CERTIFICATE
No. QTN 1009 64304 029

EC Certificate
Full Quality Assurance systom

a0 e e o s i)
No. V1121264384 083

i A R, AT PG s

Manufacturer: Nar

AT A A A A A

* CERTIFICADO

-

Certfication Mark: @

Produst Products for determination of tumor

® CEPTUOMKAT

]

-

o CEPTUOMKAT & CERTIFICADO & CERTIFICAT

N W

|

e

Certificate Of GMP

FDA 510(k) Clearance:
FREND & Reagents

.
.

ZERTIFIKAT & CERTIFICATE &

CE : FREND & Reagents 1ISO13485 Certificate

Compact

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

make the device free from moving it and installing sites.

175mm
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FREND™ System Tests

Urology Thyroid Cardiac Nutrient Infection
4 Cardiac Triple )
PSA TSH (Myoglobin / PCT
Sandwich Troponin | / CKMB)
Assay BNP

\ Troponin | )
' Testosterone Free T4 Vitamin D '

Competition X
Assay Thyroid Duo
with (TSH/FT4)
Heating
Block Total T3
Oota
\. J
PSA (‘a«:w BNP Teopor il ISH Freo | 2
Sl aE = e T g T g O
eea R T LT, G797
«.6?} ~'>f‘ﬁ\ ‘ﬁl < N "\ JG ~ \"\ » "q -\-’- ‘-‘ {-\‘?\;\ B8 ~\\/‘/,"\ Qf,"ﬁ;': =N W i et
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FREND™ System Tests

Myoglobin :
5.00 ~ 500.00 ng/mL
Troponin | : N _ N
AMR 0.05 ~ 20.00 ng/mL 30.0 ~ 2500.0 pg/mL 0.05 ~ 20 ng/ml 0.07 ~ 32 ng/mL
CK-MB :
1.00 ~ 80.00 ng/mL
Serum/Plasma
Sample Type Plasma (EDTA) Plasma (EDTA) Plasma (EDTA) (Citrate/Lithium heparin/EDTA)
Sample volume 35 pL 35 pL 35 uL 35 pL
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 _ Free T4 Total T3 Thyroid Duo(TSH/FT4)
TSH: 0.06 ~ 25mIU
0.06 ~ 25mIU 0.40 ~ 6.00 ng/dL 0.25 ~ 8.00 ng/mL ET4: 0.40 ~ 6.00 ng/dL
Sample Tvpe Serum/Plasma Serum/Plasma Serum/Plasma Serum/Plasma
pie Typ (Lithium heparin) (Lithium heparin) (Lithium heparin) (Lithium heparin)
Samble volume Cartridae - 35 uL Pretreatment Tube: 70pL Pretreatment Tube : 70pL Pretreatment Tube : 70pL
p ge-3oH Cartridge loading : 35pL Cartridge : 35uL Cartridge : 35uL
Incubation Time: 5 min. Incubation Time: 5 min. Incubation Time: 5 min.
Reaction Time <3 min. Cartridge reaction: Cartridge reaction: Cartridge reaction:
<3 min. <3 min. <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 Tvpe Serum/Plasma Serum/Plasma
pie Typ (Lithium heparin/EDTA) (Lithium heparin/EDTA)
Pretreatment Tube: 70pL
Sample volume 35uL Cartridge : 35uL
i i ; Incubation Time: 5 min.
Reaction Time <3 min. Cartridge reaction: < 3 min.
1 Box 25 20
Storage 2~8°C (35~46°F) 2~8°C (35~46°F)

AMR 10 ~ 110 ng/mL
Serum/Plasma

Sample Type (Lithium heparin)

Dilution Tube: 35 pL
Sample volume Pretreatment Tube: 70uL

Cartridge loading : 35pL
Incubation Time: 15min. (AP)
Cartridge reaction: < 3 min.

1 Box 20
Storage 2~8°C (35 ~46°F)

Reaction Time

www.nanoentek.com Copyright @ NanoEnTek Inc. All rights reserved



FREND™ Principle of Measurement

Lap-on-a-Chip Technology

3

Ee

‘k q:yﬁ .{fﬁf LE.E:,J kgiEJ | Kﬁﬁ%ﬁ ??ﬁﬂ “ﬁﬂ
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Mixing
-
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Reaction channel
&

Washing channel
-

* One or multiple analytes are quantified by measuring
laser-induced fluorescence on the Cartridge.

e 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.

www.nanoentek.com
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FREND™ QC Material

Quality Control — 1. Test to Test Variations

Example : Graph related to Fluorescence intensity

on the detection area P .
Carti A | Testzone  Referencezone

dgel Cartridge 1 32557 112542 0.289
Cartr : C idge 2 24603 84160 0.292
dge?2 artridge .
Cartri Cartridge 3 26133 93322 0.280
dge3 i Cartridge 4 30427 104619 0.291
w) Cartridge 5 21302 74288 0.287
AVERAGE 27004 93786 0.288
\J l S.D. 4516 15348 0.005
o Coow 167 164 17
Test Reference
Zone Zone
Ratio

Correct Test-to-Test variations

Quality Control — 2. Lot to Lot Variations

Example : Calibration Curve

30 4
¥ 25
2 otA
<20 _ 2
§ 'y=1.05x*+5.84
w 15 -
£ ot B
(&) 10 7
< _ 2 3 . FREND
8 5 | y= 0.74x- + 5.47x The code chip which saved lot- Foapus
dependent parameter of -
0 . . . . calibration curve is provided ! .
0.0 1.0 2.0 3.0 4.0 with each cartridge Box ‘l'
Ratio (Test/Reference)
Code chip

correct Lot-to-Lot variations
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FREND™ Quality Control

Verification of Value Difference among Sites Tests Performed

Bio-Rad Liquicheck™ Immunoassay Plus Control
CLINIQA Liquid QC™ Tumor Marker Control

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

Package Insert of External Control

D I

Liquichek” Immunoassay Plus Control
Levels 1,2 and 3

Levell Level2 Level3 LOT EXP
TSH (mIU/L) 0.77 (0.64~0.90) 7.26(6.03~8.37) >25 40860 2016-08-31
0.35(0.23~0.46) 4.67(4.08~5.25) >25 40860 2016-08-31
PSA (ng/mL) 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

Liquid QC™ Immunoassay Control Tri-Level

C€is [REF] 94104 1210176 82015-10
Levell Level2 Level3 EXP
(LOT 1208182A) (LOT 1208183A) (LOT 1208184A)
TSH (mlU/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

Qc Net™ www.gcnet.com OGQCL”\”QAn www.cliniga.com

www.nanoentek.com Copyright @ NanoEnTek Inc. All rights reserved
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http://www.qcnet.com/
http://www.qcnet.com/
http://www.qcnet.com/
http://www.cliniqa.com/
http://www.cliniqa.com/

FREND™ Quality Control

FREND™ System Quality Control

When to be performed?

v" When FREND System is initially installed.

v The day patients’ specimens are tested.

v' After relocating or re-installing FREND System.
v When FREND System has a certain error

v" When users judge Quality Control is needed.

Quality Control Result

Date/Time : 2014-2-19 10:9
What is checked?
Stepl. Laser Power : Pass !
Step2. Laser Alignment : Pass ! v’ Laser Power Check
Step3. Calculate Ratio :  Pass |
v Optical Structure Check

Q.C Pass! i v S/W Check

www.nanoentek.com Copyright @ NanoEnTek Inc. All rights reserved
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FREND™ Normal Reference Value

ltem Normal Reference Value

PSA
Testosterone
TSH
FT4
TT3
Myoglobin

CK-MB(Mass)
Troponin |
BNP
PCT

Vitamin D

<4 ng/mL

2.219t0 9.925 ng/mL
0.35~4.94 mIU/L
0.71~2.16 ng/dL
0.6~1.6 ng/mL

<120 ng/ml

6 ng/ml
0.4 ng/ml
<100 pg/ml

*Lower respiratory disease :

< 0.1 ng/mL : Normal

0.1 svalue <0.25 ng/mL : Doubtful
0.25~0.5 ng/mL : Minor degree

2 0.5 ng/mL : Diseased

*Bacterial infection

<0.5: Normal

0.5 svalue <2 ng/mL : Systemic sepsis
2 Svalue <10 ng/mL : Severe sepsis

2 10 ng/mL : Sepsis shock

<10 ng/mL : Deficient
10~30 ng/mL : Insufficient
31~100 ng/mL : Sufficient
> 101 ng/mL : Toxic

*EREND 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.

www.nanoentek.com
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FREND™ PAPER

DE GRUYTER

OO0 1516 F el 2072 058 5 == Clin ChernLab Med 2003 3op

Hae-il Parle, Seungol Lee*, Yonggoo Kim, Dongeol Shin, Changseop Lee, Sunmi Han,

Chanil Chung, Jun IKeun Chang and In Eum Seo

Analytical performance of a new one-step
quantitative prostate-specific antigen assay,

the FREND™ PSA Plus

Abstract

Background: We evaluated the snalytical performance of
a new one-step rapid quantitative ssndwich immonoss-
zay for total prostate-specific ant gen (P34, the FRENDM
P a4 Flus (FREND Pat) (MamoEnTel Ine., Seonl, Kores),
Methods: The imprecizsion, linearity, hool effect, detec -
tion limndt (LoD, and intetference wete evalnated snd te-
ness verification and matrix welidation were performed.
For method comparison, 79 paiient specimens were ana-
Iyzed with EREMD P34 ard two comparative Po assays
[Architect®total P4 and cobas™iotal P asssy),
Results: Totml Cs of the imprecidon for lewe (0,208 ngf
ml), medium (405 ng/ml), and high PSA levels (5460
ngfml) were 15,906, &4%, ard 9.1%, respectively, Linear-
ity wes observed frem 1,01 1 192,15 ngfml and the hool
prencmernrn wasabsent up to 17148 ngfml, The LoD wes
0.094 ngfml. The regression equations between FREMD
[¥1and Architect orc obaswete 2z follows: =001 33+1, 0 54
[x=02731, y=-0.M 44+ 0 &6x (r=0.577), respectively, Differ-
erces between FREND P24 and the compatative methods
at amedical decizion level of 4,00/ mL were less than the
optirnnrn specification bizs [9.206), The percentage biases
from the troeness verification snd interference test were
lezz than the desitable specifications for bias (12.706).
The plasmoa tP34 level measured with lithiurn heparin or
IL2EDTA was comparable to that in the s,

Conc lesions: The FREMND PAA provided reliable analytical
perfrrmance and test resnlts incompatison to tito wid ely
nzed 1P azsays, [tizasimple and rwpid test for tP At and
can be applied in point-of-care testing.

Keywonds: FREND™ P34 Plus; rapid quantitative i -
noEssEys otel prostate-specific aotiger.

*Corresponding author: Seungol les, Departrment of Laboratony
Medicine, Incheon 5t Marg's Hospital, The Catholic Univer sity of
ILarea, 56 Dong su-ro, Bupyeong-gu, Incheon, 409720, Republic of
ICorea, Phone: +82 32 25065812, Fax: +52 32 2805520,

E-rnail: Lsolt@eathalic.ac. lr

Hae-il Parle: Departroent of Laboratory Medicing, Collez e of
Medicine, The Catholic University of ICores; and Labaratory
Developrient and Evaluation Center, Clinical Research Coordinating
Canter, The Catholic University of Iores Catholic Medical Center,
Senul, Republic of ILores

Seungol Lee: Departrment of Laboratory Medicing, The Catholic
Univerzity of Lorea, Seoul, Republic of Dor e

onggoo Kim: Departrnent of Laboratory Medicine, The Catholic
Univer zsity of ILorea, Seoul, Republic of Iorea; and Laboratary
Developrient and Evaluation Center, Clinical Research Coordinating
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Introduction

Totzl prostate-specific antigen (TP AA) iz the most neefol
tumer mearler for early detection, stging, prognosis
prediction, and meonitoring of prostate cancer [1, 2],
Althengh tP54 levels increase in patients with benign
prostatic diseases such as prostatic Inperplaszia and
prostatitiz as well 3z in these with prestate cancer and
can be influenced by age and rece [2], tP3A messure-
ments and digirl rectal examinationare widely nssd 1o
detect prostate cancer in men abowe 50 years of age [3].
tPo4 = & pgfL is gererally accepted as the cutoff welue
for prostatic biopey, althengh this threshold remains the
subject of debate [1, 2, 4], There are two forms of P3A
in the circulating blood: free P3A (fPA4) and complesed
Pah (cP3A) contmining  elantichymootypsin (ACT),
vihich is the major form of macmglobulin [2, 5], FPaA
iz the sum of fP34 and cPaA, and can be measured by
immuneasssy [2, 5. Twh WHO reference materials for
P34, 9&/670 (20:0) snd 9 & 662, were intindnced in 2000
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FREND™ PAPER

Performance Evaluation of a New One-Step Quantitative Prostate-Specific
Antigen assay, the FREND™ PSA Plus

Hae-il Park’, Seungok Lee’ 2, Dong Weook Jekarl”- 2, Yonggoo Km”,

Changsecp Leed, Sunmi Han®, Chanil Chong? ., Jun Keun Chang?

'Deparme ytoT Labo@ony Mediclie, Colkge of Medble, The Catho ke Uale sty of kKorea,
‘Depatme ytoT LEbotony e diche, cheor St Man's Hozphal, The Catholt Us be ey ot ko e 3; TR0ENTek, e Seonl, Koea

= Total prostate-zpecific artigen P50 )is the rnost widely used seram biomarker for ead y detection and rmoniton g of prostate cancer.
= The aim of this study was to evaluate a pew ore-step qQuaRtitative total prostate- specific artigen (PS50 ) assay, the FRENDM PSS Plos [MenoEnTek Inc,

Seoul, Korea)that has been developed for poirt-of-care testing.

=The prirciple of FREMD'™ P58 Plus is 3 rapid sandwich immurnoassay for determining P58 concertration on = test carridge by measuring laser-

induced fluorescence in FREND™ systern [Figure 1).

Meterialk and methods

*The imprecision, lirearity, book effect, detection limmit, and method
comparson of the FREWD'™ P54 Plus [FREMO FP5A] were evaluated
accordng to Clinical and Laboratory Standard Institute [CLS1) guidelines,
EP-05-AZ, EP-06-8 and EP-17-0.2.

= For the method compan son, Bliquots o 73 clinical serum samples ower the
LM R claimed by rnanofadurer s instroction [(0.1-23.0 ngfml ] were measurad
in duplicate during 3 days with FREMD P50 and two comparstive PSA
azsays as follows: Architect Total P58 assay [(Architect PSA] using
Architect 2000 SR [Abbott Diagnostics); cobas* tatal P50 assay [cobas PS5O
u=ing cobas e 601 analyzer [Roche Oiagnostics ).

‘The resdts was aralyzed by using StatisPro®™ version 2 00.00

[Amalyses-it* Software ltd. and CLEI™, USA ).

=Tatal Cu=s of the imprecision for low [0.208 ngdnl), mediom [4.051
rg4n L], ard high P5A levels [15.489 ngdn L] were 15 3%, £.4%, and 9.1 %,
respectively.

= The linearity was observed from 1.01 to 13,135 ngimlL.

=The limnit of detection was 0.094 ng/mL.

»Hook phenormenon dd not appear upto 171,43 nginl.

= Inthe comparizon stody, the regression equations of tbe FREMD PS8 [y)
with &rchitect P50, and cobas P58 were obtained a= follows: w=1 054x +
00133 (=047 3], w=1.066x -0.2144 [r=0977], respectively[Table 1 and
Fgare 2].

Lifferences between FREMD P5A& and both of two comparative assays at a
rmedical decision level of 4.0 ngAn L were less than optirmonn = pecification
bi== [9.3%).

Conclusion

[a] (b]

1 g

Agura 1. Pnciple of 4w FREMO™ PS4 AUl

i The PREND™ P50, Pl consbet of 32 g k-nse diposabk, FRENDTH e £t
canridge aid 3 poiEbk, avomakd FREND™ syrem . i The conce s raton of
Fnake b 30 WKW EmpE b caken Eted by com paieg Estoontol e &ow it
3 calb @tion came cbiEled Tom dik et corc: Etbe otaiake dogm .

Tabie 1. Mefiodecomparnon
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I'eperhmul kepued P O BT ERTIE L Ry TN R - L I L B ML 1]
":‘:_ h-E “odd
Ly—wrwnod 13 O

U R E R L AR CF.c ] 123 ALTIEG WS

wtAngnl WU AT U2 UME HLET. W
wk“Ungnil ALY I, LA UAF L de, WTE
(2] 1]

i i

I I

I i

o A
£ - 3
o .

Agure 2. Bea terplot of PEA (3] betees n FREMD (Y 1and greniatie)and (o)
betewean FREMD[y Jand coban (¢} Gy e represe vt the I of Heytby and
Rl e does (hearmegessbyequation. Each bive coss symbol represe vt the
Ae@Ege 0T pliae measirement.

“The FREMD P54 showed a reliable performance and resdts overall comparable tothose of twao widely accepted P50 assays |
=In practice, the FREMO P50 was easyto perform arnd the software of PREMO™ system showed user-friendly. E had attractive benefits such as
zmall sample volumne [30pL), rapid anabdic tine (Bmin) and portable. t seems to be usefd for one-stop moritoring posttrestrnent status o

prostatic cancer patients and poirt-of-care testing.

Reference

1. Comparion oS aulomakd mrmwys v ol and tee pros Be-pechicanigen vl hpeda rekrence ko R resciully verd be WHO SSE70 eeence prepaabon. i G A0552 15581 +.

2. ke ziaEnd Q. Ccoerzed: 25, Anol, 2013,
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SHORT COMMUNICATION

Performance Evaluation of the
FREND™ Cardiac Triple Cartridge on the FREND™ System

Kyunghoon Lee ™2, Minje Han®*, San;g Hoon Song -2, Kyoung Un Parke 4,
Woon Heung Song ®, Junghen Song

! Departent of Ladoratny Mbdidne, Soul Masiomal Théversity Colerr of Medicie, Seoul Kowea
? Deportme of Iodoratoy Mbdicine, SeonlNofionnl Undversty Fospital, Seoul Boven
T Depaones af Lodoratop hbdicine Bheikh 3ol Specialiy B pital, Ros Al MTakuah, (T4 F
! Department of fodovarny Medcine, Seowl MoSmal Thavarsity Budang Fosyind Sron g, Foven
T Deparinent of B dcol Tobovadory Science. Shinhon Uhiversidy, (empdy Kovea

SUMMARY

Background: We evaluated the performance of the FREND™® Cardiar Triple cariridge on the FREND™® sysieny
in the detection of cardiac markers-myoghhbin cardiac troponin I {(cTnl) and creatine lonase-ME {CK-MB)L
Ddeth ads: Quantiatire imnamoassays were performed uwing the FREND ™ zystem (NanoEnTek Seoul, Korea)
and itz cartridge. T he precision, detection limits, Enearity, and correlation with the Siemens Dimension Visa® 500
{Siemens Heahhrare Diagnostics, Deerfiald, IL, TTSA) were evaluated. The cutoffvalue for each marker was cal-
culated in healthy mdariduale (men and wonsen, n= 138 eachl

Results: The coefficiends of variation for imp recision were kess than 19.0% at low and high serum concenirations.
T he bwer itz of g uandificaton for myoglbhm, ¢TI nl, and CK-MB were 3.1, 0.073, and 0.70 ngmL, respecizre-
Iy. Accepahle lnearity was achieved 1 each marker (R* = 0.29) The rerulz from the FEEND™ system were in
good agreement with thoze from the Siemens Dinmension Vista (correlation coefficients = 0.9 T he cutoff values in
nale and ferale mdiridualz (no= 138 eachlwere 104.3 and 989 ng'ml, respectirely, for myoglohin, and 4,35 and
£.37 ng/mL, mespeciely, for CK-FME. T he cuinffvahe for oI nl waz 0.073 ngmlL.

Cemelesions: The FREND™® Cardiac T riple cariridge exhihiied gpod precision, clindeally acceptable linearity, and
rehiahle correlation with the Dimencion Vista

({Clin, Lab. 2016362:0¢ o DOT: 10T 754 ClinLah. 201515 0841)

Coxxerporadent e EKEY WORDS

Fmghan Sore WD PhD

Departitert of Laboratory Redic e ] analytical perfommance, cardiac biormarker, cardiac
85;'3’-‘1 Na.'r:sal Uninrs ity Bundang Hospital troponir, creative kinase-ME, myoglobin

173 Beon- gil, Bandang -gn Se opghatn-ci
Crreoryzzi- do 13620, Eorea

Phome:  +82 31-787-7691 INTRODUCTION
Fax: +82 31-787-4015
Bnail  songjepdisnuac bt Cardicrasmlar disease (CVWD) 5 the leading canse of

adult mortality globally;, an estmated 17.5 milhion peo-
ple died fiom CVD in 2012, represemting 51% of all
global deaths. Of these deaths, an estimated 74 nullion
wee cased by comnary heart disease and 6.7 nullion
wek cansed by stioke [1].

Approprate medical mtervertion in the amate sethng i
closely related with prognosis, and camdiac biomarkers
Shirt Commurication accepted September 15,2015 likelw play importamt roles in patients with atypical

Clin. Lab. 422016 1
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FREND™ Thyroid Duo: a new way of
Helping patients with subclinical thyroid dysfunction

Sunmi Han, Hygjin Lee, Jesik leong, Jihyun S=ong, Changseop Lee, and Chanil Chung
Research & Development Division, ManoEnTek Inc. Seoul 08389, South Korea

OBJECTIVES METHODS

To evaluate the analvical performance a The analytical performance fudies (sensitivity, precizion, linearity, interference

FREMD™ Thyroid Duo immunoassay on and accuracy) were perforn ed according to the CLSI protocolz (EP 17, EPOS,

FREMD™ zystem EPOS, EPOTF and EP09). Forthe method comparizon, serum TEH and free T4
were aszayved hy FREMND™ and Architect i1 000 (abbott Diagnostics, Abbott
Park, L.

FREND™ System ;
AOTI 0 SO ] ) PRODAEETE — Singke 3-S5 PSRN _h RES ULTE
A e s ik PTG — U e PRy

. i |
: |
e ‘ The FREMD™ Thyroid D uo demonstrated acceptable imprecizion of %0 W

(=1 0% in lowy, intermediaste, and high level zam ples for both analyes. The
linearity ofthe assay was found to be acceptable inthe range of 0.06~25 mlIUL

— T [ for TSH and 0.4~6 ngfdl for FT4. Method comparizons between Abbott
v —= | L Architect's assays and ManoEnTek's FREMD Thyroid Duo assay were made and
— no significant deviation from linearity was found. M o significant interference was
A — — ohserved for both analytes from kilirking, Intradipid and total protein up to
——— concentrations of 20 mafl, 3 aidl, and 12 ofdl respectively.
PPECIHIOM NETHID COMPARISON
e | | reuswse ova | s =usames ooz
T DM QDA 7R GBH A0 O A4 GMD AR - R== 0958 : - R==0.9531
L Lo My Lt oAy Lt noas L] [FLH] L) -
LWk BN D44 BT I BAD B4 BIIN 0E | 1AM AN
|, | s, |t s
e an aMd  ad o B4 BEd A BEs T
L {F ] amm i [ ad [T ) ir [T 1] i
Hat am ALY ar oo 1A nea? 14 nams 21

Foon TA | ToH_ Frest T4 | TSH__ Fre T
2 | |4 e | T
e | Wi akd | WME

N .
d v = 10048 + 00762 - ] v =1.0052c + 0.0133 e
= - = - == ] ]
ﬂ and nad [ 1 == 00044 : R== 00827
Iendly an s o4 !_ I_

Conclusione The ManoEnTek's FREMD™ Thyroid Duo assay represents a rapid, 1. Gharib et al., J Clk. Endacanol
accurate and convenient mean of measuring TSH and F T4 guartities in human Metab (20057 90:551-585

serum on FREMD™ system. The subclinical thyroid dysfundion may be screened or 2. Adles et al, CLSI guideline EP1 9,
monitored ina dinic or physician's office using this microfluidic 2-in-1 thyroid azsay Zneled. June 2015,

with eaze and comfart.
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Analytical evaluation of a procalcitonin assay on the
new point-of-care platform FREND™ and managed
Ry by EzerCloud™, cloud quality control service

iEELL ha1u.u m " Jeong 5u Pad:c!, Sunmi Han?, Chanil Chung?, Sangjo Han?, Sung Gon Yi?, Kyoung Un Par!,
SURBANG HOSFITAL Junghan Song!, Kyoung Chan Park?®

ratory Medicing, Seoul Mational University Bundang Hospital, Seongnam-si, Korea
ManoEn Tek, Seoul, Korea
[ business unit, 5K telecom Co, Secul, Korea

iversity Bundang Hospital, Seongnam-si, Korea
htredustion

® & point-of-care [POC] testing immunoassay [FREMD systern, MaroEnTek, B Limit of Detection
Seod, Fepublic of Korea] has recently become available for the quartitative LoB Lo Lod

(IR of Bk (Lirit ot Erabucticn) (Lirait of B s tadia

0,07 ngfmb 007 ngfmb

and rapid measarernert of procaletonin [PCT). Thiz systern recertly
imtroduced clood based quality control systermn [EzerCloud GG sendice, 5K
Telecom, Secd, Republic of Baorea). Inthiz study, we examired the analical g rterference

performnance and the correlation with auomated chermistry aralyzer in central [T [ — T Sieglel | TEDN e |

Iab. Hemcgichbin 06D e ¥ h.il ) bl |
Blindin Al gl [T [ 1] 1804

Trigiycmicn D mgm L] T bl |

a Rocovune rae )
Materials snd Methods . Sels, 050 poyml | 00 Goymb | 1540 ool

Imlmiam 0.5 mo L [T oT.1 [T

g Cotdaxing 150 mopdL W55 Ton X 05

B Sarmples: Randomly selected serom specimen [n= 40] anzongc i I m/nL WG 4 [ T
[T 26 mo;dL T [T T3]

| FREND'™ PCT Toads il <ol T kT I

B Cross Reaction

g a N i " , = Lo brian a4 L RE S 0LE o4 2
&T— - - - = % Hu oan 16 000 iyl [T 1007 088
. a b - s n B 4 nopdl [ s E [Tl

Facowm w ok [9

! o - o SIS &0 Dopnl | A0 Dioynl | 1500 Dol
Eé‘ BT 4opdl [T RET 05 4
! ey g Himan cakionk 50 Ao/ nL 06 S 01 0%
| R L Himan RGzaEl 10 an/ L 00T 005 06 £
! £ } ! § Human a-CCIRA 10 gyl 1054 nas AT E
FREND™ System ﬁ!': CFrecislen
x . Fak & 0ca| Va1 (0 Wil —n1 HuWRE - T B WRE -y | WHIN-MoRoN
mawal| ¢l [ mD. [owmy | B0 [cumg | B0 [cumg | &0 |cv B
B 0.1 0 ur | oom2 [ Ax [ oooa [ En [ onll [ wE
- 0508 | ondr | &5 | ews | om [ ool | Az [N &
[ Zofr | o0 | &5 | eods | U4 [ eoow | o4 [ edir | &8
E 1506 | oya2 | &2 [ o4 | 065 [ odva | &5 [ oAvs | &4
F Aok | 1545 | &2 [ ooek | ox [ oas | 1 1257 | 5.4

B Correlation

- - .I.:: v L - -
& L+ 100 e
.‘.“ wiecsa -~ - . .
. - - ;
[ . * . g-.u ¥ *
m Limit of Detection : CLS| EP17-4 e i s . e
B terfererce : CLS| EP7-A2 = = = = _': + _—_—
B Cross Reaction : CLS| EPF-R2 4 a 3 o f" e e .
| Precision : CLSI EP3-A2 “ - I T me pe me e me e B W s
| Comelation & = Fa ® Rerncte BC service
% Certral Laboratory Method [ . [ =
+ Bralyzer : Cobas e170 [Roche ) el

+ Reagent :
ELECSYSE B-R-0-H-M-5 PCT
# VIDL S PCT [bioMérieux)
| Rernote Cloud Bazed Guality Control
: EzerClond QC service

| The developed PCT test fufils the basic requirernents for the performance
parameters defined above. Thetest's sensitivity was in the peformance mnge
of laboratory amalyzer PCT tests. Cloud based QC systern worked properly.
Thiz isthe first estensive proof of concept of the FREND PCT system.
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FREND™ Heating Block

Instructions for Use

FREND™ Heating Block

Operation Procedure

Press“POWER” button to turn on the heating block. Prepare the pretreatment tube after the Heating Block is ready.
SEATIE TEeE TN
Power button (ON / OFF ) Testosterone Vitamin D
35puL

Select test item in “HEATING TASK’, and press the button. 70 uL Free T4 g 70pL  Transfer 35uL of specimen to the
TS ETITTE '/\ Total T3 g . dilution tube and mix vigorously

il TherId Duo I f!‘/\ by vortexing or inverting.
i -~ Ly B i~ Transfer 70pL (Two 35pL) of diluted
= ! Transfer 70pL (Two 35uL) of U ] . sample to the pretreatment tube.

specimen to Pretreatment ' | 1 Layitonits side for 30 seconds.
§ “
~ 4

tube. Lay it on its side for 30
“Preparing”is displayed on the screen during warming seconds.

up. After completing warming up “Ready”is displayed

on the screen. The Heating Block is ready to be used.

€x
“

Firmly Thump/Flick the pretreatment tube to Place cartridge on the Heating Block, and insert Press “Start” button to initiate the pretreatment
ensure mixing using the index finger or thumb. pretreatment tube into the hole in the Heating tube incubation.
Move downward with a snap so the sample will Block.

collect at the bottom of the tube.

il x _&o

Gartaze
0 | o iedon

=
v

Remaining time is displayed on the screen. When
the incubation is completed, "Tube heating

A, CAUTION : -
Pellet in the tube bottom should be completely dissolved. finished” will be shown on the screen.
Do not upside down the tube at a time of tapping. #NOTE

Free T4, Testosterone: 5 min. / Vitamin D: 30 min.

Take out the pretreatment e Press “Incubation button” for another 30 seconds. Insert the cartridge into FREND™ System for analysis.
tube, and transfer 35ul of =i After incubation, take out cartridge from the

mixture to cartridge by pip- Heating Block.

ette on the Heating Block.  J

A CAUTION J

You may take out the cartridge from the Heating Block
and place it on the desk when the cartridge incubation
(30sec) is done. The result may be influenced otherwise.

www.nanoentek.com Copyright @ NanoEnTek Inc. All rights reserved



FREND™ AP

Instructions for Use

FREND™ AP

Operation procedure

Press the “Item type” button and
wait to warm up.

Typel
Vitamin D

V’u m on the FREND™ AP.

Typell
Testosterone
Free T4

NanoErnTek

F Step 5 is for Vitamin D test only.

If you select the Testosterone
or Free T4, please skip step 5.

VDress “NEXT” (3) button again.

Cartridge tray is in-position and
pretreatment tube tray automati-
cally comes out.

Drop 35pL specimen in the Dilution
tube. Mix the specimen and buffer

= R

£
vt IS %
&

V’ress “NEXT" @ button to get
the pretreatment tube tray

in-position. Incubation will be
started and time remaining is
displayed on the screen.

Vnsert the pretreatment tube in
the tube hole.

N
=N :L’JE\"’TE k

in the tube by vortexing or inverting.

When FREND™ AP is ready to
use, Press "NEXT” (3) button

and place a cartridge.

Vransfer 70uL [ mixture (Type ) ]
specimen (Type ll)
to the pretreatment tube.

A Caution
Once sample is added in the pretreatment
tube, Do not invert the tube.

%hen all the incubation steps are
done, press“NEXT” (3) button to
take out the FREND™ Cartridge.

Then insert the cartridge into
FREND™ System.

www.nanoentek.com
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Instruction for Software Update

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.

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

System View <

- ———-———-
I Firmware Version l . 1 5 2 . 3 1
e — — — — — — — — 2]

. Error Report lransmission

Software Update Guide

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

1. Connect USB flash drive to the USB H port 2. Click ‘SETUP’ and then ‘S/W
on the back of the FREND. Update’ button.

g AJ

3. It start software update automatically 4. Reboot FREND by turning off after the
update is done.

You must not turn off the system or
remove the storage card during the update. Reboot FREND™ System

The process will take a few minutes.

X Latest software version: 1.3.7
www.nanoentek.com Copyright @ NanoEnTek Inc. All rights reserved




FREND™ System

Instruction for Software Update

Software Added Functions

Ver.1.3.1
Display Plan
. ltem <)
Selected item W
information \h Cartridge: PSA |
FREND" FREND" FREND" FREND" A Installed Code
PSA ,a fesosierore J TSH p Total T3 || : ~ chip_
—- — i S v information
Normal range |
setting ~ . | =
- S .
Lot Expiration Date  Installation Date Factor setting
306999 2199-12-31 2017-03-23
Selected code 303908 2013-11-01 2014-09-27
chip information 305005 2016-04-08 2015-09-09

www.nanoentek.com Copyright @ NanoEnTek Inc. All rights reserved



FREND™ System

Instruction for Software Update

Software Added Functions

Ver.1.3.1

1. Instruction of Setting ‘Normal Range’

DATA 4 ) Item «)

| Cartridge: Cardiac Triple

1 List | Print | sendtolis

FRenD” rrewo: FReno FrenD” A
Date/Time : 2017-04-11 14:19:00 Troporin] Copie pB\P pPSr/\
Patient ID ~ ~ ~ ~ v
User ID :
Order #
LabID: NANOENTEK » Normal Range

Item Test Result Normal Range " lﬁ;‘n o E%rmal Range Edit
Myoglobin 428.04 ng/mL ik
Troponin I : 0.20 ng/mL Troponin I 0~0

CK-MB 2,61 ng/mL CK-MB 0~0

Go to ‘Data’ page and click ‘Result’
button to check the detailed test result.

Go to ‘Item’ page and
click ‘Normal Range’ button.

NormalRange «) ltem «)

S Cartridge: Cardiac Triple

Ttem Normal Range

11213 1 e e e R
& Troporwl o p BNP P‘ PSA
Myoglobin 0 ~ 0.5 4 5 6 — ~ . —~ v
» TroponinI 0.4 ~ 0.75
I Normal Range
CK - MB 0 ~0 7 8 9 Item Normal Range s
Myoglobin 0~05 Edit
- 0 . Troponin I 04~0.75
CK - MB 0~0

Input the range.

"1 List | Print || sendtolis

DATA &)

Date/Time : 2017-04-11 14:49:00
Patient I
User D :
Order #
LabID: NANOENTEK

Item Test Result
Myoglobin : 428.04 ng/mL
Troponin I : 0.20 ng/mL
CK-MB : 2.61 ng/mL

Normal Range
0 ~ 0.5 ng/mL
0.4 ~ 0.75 ng/mL

Go to ‘Item’ page again to final

confirmation

Verify if set range is applied.

www.nanoentek.com
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FREND™ System

Instruction for Software Update

Software Added Functions

Ver.1.3.1
2. Instruction of Setting ‘Factor Value’
ltem «) Factor «)
Item Factor == _

Go to ‘Item’ page and For a trial, modify the basic factor
click ‘Factor’ button. value ‘1’ into ‘0.5’
Item (<)
| Cartridge: PSA
Factor
Item Factor Edr[
PSA 0.5

Verify if Factor value is modified into 0.5

% Caution
- Factor value doesn’t apply to the results that have already saved.
Please modify Factor value before test.

www.nanoentek.com Copyright @ NanoEnTek Inc. All rights reserved



FREND™ System

Instruction for Software Update

Software Added Functions

Ver.1.3.1

1. Normal Range Setting

Select ‘Normal Range’ button in ‘Item’ page

Cut off / Normal range <)

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

Item Normal Range
Myoglobin 0 ~0.5

Troponin I 0.40000 ~0.75

CK - MB 0 ~0

O 00 Ul N

TaZa(es
4 5 6
7189
— N

Ex) Cardiac Triple

2. Factor Value Setting

Select ‘Factor’ button in ‘Item’ page

Cut off / Normal range <)

Factor Value

Item Factor
1 2 3 : Displayed Result
Myoglobin 1 4 5 6 = Original Result value x Factor value
TroponinI 1 * Basic factor value =1
CK - MB 1 7 8 9

Ex) Cardiac Triple
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FREND™ System

Instruction for Software Update

Software Added Functions

Ver.1.3.1

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

DATA (&)
Search '

T Resultjk Print j All
N_"

2016-4-1217:11 Total T3
2016-4-1217:8  Triple *
2016-4-11 21:39 Triple B
2016-4-11 21:26 Triple

2016-4-11 21:19 Triple

2016-4-11 19:28 Testos.

2016-4-11 19:26 Testos.

2016-4-11 19:25 Testos.

2016-4-11 19:24 Testos. Yi¥
2016-4-11 19:24 Testos.

Backup to USB Memory r_]

USB Storage\CSV

% Data.csv
e Data_Simple.csv
£4) Data2.CSV

| Systemlog.log
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Pipette

a_, Plunger

Grippy ) o P

Tipcone

General Description

These fixed volume micropipettes are Medical devices used for dispensing fixed
quantity of fluids of liquids.
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FREND pipette setting

General Setting and Operation

v' Fix a compatible tip on the 'tip cone'.
v' The pipette is now ready for pipetting.

v' It is highly recommended to understand and practice the 'plunger' operation which has
two stages.

v' 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.

v' 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.
1. 4.

B

i

:r
Second Stage Ready Position First Stage Ready Position

* If you want to reduce the occurrence of air bubbles, please use the ‘Reverse Technique’
It is not essential.
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FREND™ Trouble Shooting Guide

FREND procedure to use

Lab. Protocol: 10 min. 3000~4000rpm
FREND: 2~3 min. > 4000rpm

n 202800
A30ne

25 IRV

Add sample
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FREND™ Trouble Shooting Guide

In case EMTF 02, 04

- How to use Block Reagent buffer
PSA Plus/TSH/Cardiac Triple/Troponin I/BNP/PCT

| 01 | Using a sterile tip, add 70pe (two drops of | 02 | Use a finger to gently tap the tube to mix
35u sample) of a patient sample in the the sample (approx. 15 times).
tube. Leave the tube for 30 seconds.

| 03 | Load 35p€ of the sample mixture (one drop | 04 | Insert the FREND cartridge into FREND
of 35p2 sample) on the FREND cartridge. System.

© Caution: Pay attention to avoid the formation
of bubbles when using a pipette.
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FREND™ Trouble Shooting Guide

Why EMTF 02, 04 Might Happen?

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.
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FREND™ Trouble Shooting Guide

EMTF 02, 04

- In case Block Reagent buffer has no effect

Clik ‘'OK’ button Touch left top screen

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

Check the graph
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