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PRODUCT LIFE CYCLE STAGES

»
W
°
1]
7
- Low sales - Increasing sales - Peak sales - Falling sales
- High cost per customer . - Cost per customer falls .~ Cost per customer lowest . -~ Cost per customer low
- Financial losses - - Profits rise .~ Profits high . - Profit fall
- Innovative customer . =Increasing No. of customers '@ - Mass market . - Customer base contracts
- Few (if any) competitors = More competitors . - Stable number of competitors | - Number of competitors fall

Reinvention

Introduction Growth Maturity Decline
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HOW TO DRIVE RESEARCH OF MEDICAL DEVICES TO THE MARKET

Design
and Development

Feasibility Study

Mandatory Requirements
& Regulatory review

e Comply with the Medical
Device Act of 2019

e Risk assessment and
Regulation control

e Define the specific
intended use

Review
ISO 13485

Quality Management

System

Certified Body

e Consulting
e Auditing

document control and
record management,
design controls, risk
management, and supplier
management

fuaw aaluds:naunas
WwaalAsavidauwnu
(Thai FDA)

ISO 13485

Pre-Clinical Study
(Vetification)

Clinical Study
(validation)

Technical Dossiers
(CSDT)

Thai FDA Registration

Design input Clinical evaluation report
. Y ISO 20916
Design process Clinical data Sufficient
e EXxperience
DesigXoutput * Review
Insufficient

Ethical Committee's approval

GIELR WS —» CSDT

¢ Pre-clinical testing*

(e.g.,, Analytical sensitivity, Analytical
specificity, Precision, Linearity,
Traceability, Cut-off, Stability,
Interference, Cross reactivity)

¢ Clinical testing*

(e.g., Clinical sensitivity, Clinical
specificity,)

EN 13612:2002
GHTF/SG5/N8:2012

*conducted under a laboratory quality system compliant to ISO/IEC 17025, 1S0 15189 or an equivalent standard.
Some testing will be conducted by relevant standard e.g., ISO 20916 clinical study good practice, CLSIEP 12, 05, 06, 07,17 .
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Standard for Product Site

WWaadovaniunWwaanlasun1ssusavuIasgu

vouvneiiigovon
ISO 13485
Design & Development - GMP
g P Quality management system (QMS)
o Good manufacturi t
Manufacturing _ Consultation TOV SUD ood manufacturing practice
- Certified Body
- Risk management (ISO14971)
Distribution

raNDN1sn1enaalnAlulad danrunwandavlasunissusaviuIasgIU

Ref: novAdUAULASOLUDUWNE ATUIASSUAISDIKISILACE
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Standard for Product

UaSIIURGovabNagoU uaasgauntsidunuuagvlunis
N1 Verification uaz Validation
International Engineering Clinical and Laboratory
Commission (IEC) Standards Institute (CLSI)

International Organization for

Standardization (ISO)
Example Example

® Medical Devices Software Package IEC 62304:2006 ® Analytical performance
Medical device software- Software life cycle Linearity: CLSI EPO6
processes LoD: CLSI EP17

® Clinical performance

e porudasanaaiulwwA IEC 61010-2-101:2018 Safety Sensitivity, Specificity: CLSIEP12
requirements for equipment for measurement, control, Accuracy: CLSI EP24
and laboratory use - Software life cycle processes ® Labelling for IVD ISO 18113

Ref: novAdUAULASOVIIBLWNE ATUASSUNISDIKISLLAZEN Copyright QDD center, All rights reversed.



Analytical Performance

(Verification Process or Pre-Clinical sudy)

Verification (Pre-Clinical Study)
Design NIsnagdsutnsavdouwngautuuu KapU[UEaNS
WWoEugudI InSovouwNgiNOIUUasANe uas

_ 01SODK1 KSDUSODIA analyte [Q 98DQNCOD
Verification Design
Output
Medical
Device

Ref: novAdUAULASOVIBLWNE ATUEASSUNISDIKISLLAZEN
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Standard for Product: Analytical Performance

o AOWIDBL ISR (Analytical sensitivity) O Flex study or Robustness study

9 ADIUDWIELBDLILASTEK (Analytical specificity) 0 ﬂmum)nuve\)tfﬁm (Stability of reagent)

e ADUWIUEN (Precision) 0 ADIUADNUVOLADEDASOD (Specimen stability)

e N1snaaauAUWULEUASY (Linearity)
wa:yovnoala (Reportable range)

@ AOUNILAYUAUVOLELEDASOD (Matrix equivalence))

dussausilasndIUUasaNavaviAsSavUauwnNe
(Performance and safety characteristics)

e nisaounaula (Metrological traceability)

o ANcuridaduwauon (Cut-off value)

Ref: novAdUAULASDVIIDUWNE ATUZASSUNISDIKISLLAZEN
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UgIUVOLKIVOINISNQdoU

Analytical sensitivity

Analytical sensitivity kS Limit of Detection
(LoD) |
MUNBED USLItUKMEDADUVUVUVODEDN
AOLNISASID NUBYNAANEANSIDAIUISO
asoooala )
® A LoD wuwenauaiuisanilaninnis
Vo910 (dilution) A0OEONAN spike LAt
NQ&duU 3-5 replicates
e |JonsuAn LoD wuuldonduuas aao
gugUANALNAN0A0INISNAgOUdN 20
replicates W aldun1sguguA LoD lasAn
LoD 2:uananuisnasooswuldasino
Uo8 95% (19 91N 20 replicates)

Analytical specificity

nIsnagiouWar1AD NoorntEanisnagou
Nawana wu

® Interfering substances
NS NadouaIsNo1PSUNOUUNNSEN
(potential interfering substances) lagwa
nagdou AoLUEQIN

® Cross reactivity
NQ&sUNUAD9EIDNO19U Antigen dolgordo
mawus’Tunauntnama\)nuwenma\)msm
oqiuUsmmnaﬂoua o10oM(ALNQ False
positive

Ref: novAdUAULASOVUDLWNE AEU:ASSUAISDIKISLLAZEN
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Precision

nmummsniumsﬁ"}gqvoouomsoo

® Repeatability KS© With-in run
N1sUst lUUﬂOWUﬂaWOlﬂaOUTUS 3} lOa']OUEiU
Nanono ﬂ’]SOlﬂS’]tHCIOOU']Pﬁ’]C] luanlago
N91GaN10:Q0NU 1BU LASODLASODIASTIEK
LAYONU WOSODILASIERLAEONU

® Reproducibility .
nAsUs=lUn2IUAaNanaauluanNio=cnvnu
U between-days, between- runs, between-
sites, between-lots, between-operators,
between- instruments



UgIUVOLKIVONISNQdoU

Linearity, Reportable range

msnoaouLwamuo\)nwamsnmaauumow
Wutduaso ti\)tuuuo\)nwamsnoaawsuwa
Gold ualEAdu rruatiu gopAaso3ald
(Reportable range) LAOWNENTISIIASTIEKLED
USutd (Quantitative)

Metrological traceability

nIND reference material WU calibrator uas
control Unencino ¢ AlGlun1sAnun davdau
INBUNUaIsUNasgiuana (calibrated
against International Standard) WoUaNs
U1aSgIUN wunsautkigunu

Ref: novAdUAULASOVUDLWNE ATUEASSUNISDIKISLLAZEN
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Cut-off value

ANau1snlaaduldon waoinnisnagaun
[a Wu Positive KSO Negative
LAWNENISILASIEKLBOACUNIW (Qualitative)



UgIUVOLKIVOINISNQdoU

Specimen Stability Performance and Safety
Stability of reagent characteristics
X y NISNAdOUIWOKI aN10=NISINUSNUN LatdNg y )
NISNAdauUADIUADADdVOLUNENlUSULUU n1stEbIuvoRaLELasH0 lago:dovbnanis NIsnadauwarniUsEanSNIwLazAdIuUasq
0L g BodovnadouwousElousgNIS(G Anun Stability NNBTAAD dbAso0 (specimen)  1EVODLASODIOUWNE USENOUGOUKOVOAD
DIUVOLUEN ASUNNEoUUSENDU Adovnisly aeolUd
® NADINADDEIDVIVIALD (Carryover) lag
e 918n1SIiuSnun (Shelf-life) S1AS1=KOELUBY 5 SOUNISNAEDUNUED.
0INNNSNAGOU ADIUADADOINEANTDEDSD anasouNUWaUINgy daunuap avasoont
(Real-time stability) uaz/kdo AOIWALADDN _ _ Waau y
- . Matrix equivalence ® HaN1ISNOUdoULAa:1SODdoUADIUANGDY
dN1o:LsSL (Accelerated stability) .. T~
- Vougowallos (Software verification and

® |n use/Open use stability _ validation)

o Yon ] NSOUBAASo9aIU1Sn0So2ANUAD db0soo . - v 7w
n:snnaaun01unDnonU_qnnSQQniu KaNBBaQ HNEAGDANUISOLEADASIIREU 7 BERCIER AT RS IS
lla-o ((?pen paC-Lf or open vial stability) ; 5 ,,é y fapmicinde voDAUUIUKANTW

® Shipping stability msngﬁa_ummumomo ln’mUVE)\B_I D, DCISOOll_Cla:UUOGO T WA (Electricalsafetyandelectromagnetic
VOLBANSODUANTOEVUADDSD anusnlsavanasoostalqaodudounutlu compatibility)

MsANuNluKoVe abdalUd Precision, e Ao WUUALNDIBLUSS (Cybersecurity) (6Ni)

Analytical specificity, Robustness, Stability

Ref: npvAdUAULASOVDLWNE AUEASSUNISDIKISLLAZEN
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A0981VUNASTIUNNSOVONU Analytical performance

In vitro diagnostic medical devices -

ISO 23640:2011 Evaluation of stability of in vitro diagnostic reagents

Scope Protocol for Stability Evaluation

The description of the methodologies used to evaluate the stability of the specific reagents.
The standard provides specific requirements for

stability evaluation in the context of the following
activities :

* Responsibilities;

 [VD Reagents Identification;

« Use conditions (worst case environmental condition to be considered);
» Purpose of the evaluation;

 Discussion on the potential influence of critical components;

» Storage conditions recommended for the reagent samples;

e Simulation on transport;

» The number of examination to be performed with an IVD

reagent which basically depends on the precision of the test

method used;

e The duration of the stability study protocol « Description of data analysis
e Acceptance criteria to be met

e Interpretation of data

® The definition of an IVD shelf life

® The establishment of the stability of an IVD
reagents

® The monitoring of IVD reagents already placed
on the market

®* The monitoring and verification of stability
specifications after modifications of the IVD
reagents that might affect the stability

Ref: novAdIUAULASOLTDUWNE AfUEASSUNISDIKISLLAEN Copyright QDD center, All rights reversed.



A0981VUNASTIUNNSOVONU Analytical performance

In vitro diagnostic medical devices -

ISO 23640:2011

Stability Report

Stability reports shall be documented in order to provide evidence on the
specific stability study. The contents of the stability reports according to
ISO 23640 are the following:

® Reference to the protocol which was followed

® The batch(es) involved

® All results obtained

® Analysis of data

® Acceptance criteria

® Qverall conclusion about stability

Wan1oNaISaIUUIASTIUGAIDY

5.9  Stability

Evaluation of stability of in vitro diagnostic reagents

Source Document number Document name Date pub
WHO TGS2 Establishing stability of an in vitro diagnostic for Dec-20
Draft for Comment WHO Prequalification
ISO ISO 23640:2011 In Vitro Diagnostic Medical Devices — Evaluation
of Stability of In Vitro Diagnostic Reagents
CLSI EP25-A Evaluation of Stability of In Vitro Diagnostic Sef
Reagents; Approved Guideline
CLSI MO07-A10 Methods for Dilution Antimicrobial
Susceptibility Tests for Bacteria That Grow
Aerobically; Approved Standard—Tenth Edition
CLSI M11-A8 Methods for Antimicrobial Susceptibility Testing Fel
of Anaerobic Bacteria; Approved Standard—
Eighth Edition
ASTM D4169 - 14 Standard Practice for Performance Testing of 20
Shipping Containers and Systems
CEN EN 13640:2002 Stability testing of in vitro diagnostic reagents Dec-2002
European Ph. Eur. European Pharmacopoeia 8" Edition 2015
Union
Peoples 2000 Pharmacopoeia of the People’s Republic of 20C
Republic China. English edition.
of China
UsP USP 31-NF 26 United States Pharmacopeia and National 2008

Ref: novAIUAULASOLUDUWNY AfUEASSUMSDIKISLLAZEN
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Precision Qualitative way Method comparison

Precision (short) Quantitative
Repeatability (Intra)
Reproducibility (Inter)

Precision (long)

Linearity

Interference

Analytical acccuracy
Carry-over/Cross contamination
Analytical sensitivity and specificity
Limit of Detection

Interval (with in)

Interval (Out of)

Reference material

Traceability

Specimen

Standard

CLSI EP12 A2
CLSI EPO5
CLSI EPO5
CLSI EPO5
CLSI BEAS
CLSI EPO6
CLSI EPO7
CLSI EPO9
CLSI EP10
CLS| EPL2
CLS| EP17
CLSI EP28
CLSI EP34
CLSI EP30

CLSI EP32 / ISO 17511

CLSI EP35

Ref: novAIUAULASDVUDLUWNE ATUASSUAISDIKISLLAZEN
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A0981VUNASTIUNNSOVONU Analytical performance

Output

Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report
Report

Responsibility

Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer

Manufacturer



A0981VUNASTIUNNSOVONU Analytical performance

Standard Output Responsibility

ISO 23640 Report Manufacturer
Stability EP 25-A (USFDA required) Report Manufacturer

WHO TGS-2 (WHO required) Report Manufacturer

EN 13640
Usability IEC 62366 Report Manufacturer

IEC 61010-1 way -2 Report Certified body
Safety Electrical Equipment

EN 61326-1 e -2 Report Certified body
Software validation IEC 62304 Certification Certified body

Ref: novAdUAULASDVIIDLWNE ATUZASSUNISDIKISLLAZEN
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Clinical Performance (Validation Process)

User Needs

Validation (Clinical study)
msnoaeumsa\)ueuwnam\)naun W odiusiu
Sadoviouwndd Ussansnwuaslduluanu

. J0nUstaAnsBou

Medical

Validation :
Device

1.Clinical Investigations
2. Post-market studies
3. Review literatures

1ISO20916:2019

Clinical Evaluation Report

EN 13612:2002
GHTF/SGB/NS:2012

Reference: ISO 13485, Clause 7.3 Design and Development

Ref: novAdUAULASOVUBLWNE ATUASSUAISDIKISLLAZEN
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Standard for Product: Clinical performance

Good Clinical Performance Study Practice for IVD

Scope International Standards

In the IVD, there is an international standard which can be taken in considerations for clinical
evaluation:

« ISO 20916:2019 - this is also an IVD-specific standard, it contains 9 clauses, which
basically means it has the common structure

Performance evaluation report

« EN 13612:2002 - Performance evaluation of in vitro diagnostic medical devices. This
standard is IVD-specific and deals with the requirements for performance evaluation of IVD
device

« GHTF/SG5/N8:2012 - is a document that provides guidance for manufacturers of in vitro
diagnostic (IVD) medical devices

The aim is to provide principles supporting studies
on clinical performances and provides
requirements on:

® Ensuring that study conduct will provide
reliable and robust data (e.g. data quality)

® Protect the rights, safety and well-being of
the human research participants

U10SgIunineovom

Standard Output Responsibility
Performance evaluation of in vitro diagnostic medical devices EN 13612 Summary report  Manufacturer
Clinical study good practice ISO 20916 Report Manufacturer
Clinical accuracy CLSI EP24 Report Manufacturer
Sensitivity, Specificity QESNEPT2 Report Manufacturer

Ref: novAdUAULASOVUBLWNE AEUASSUAISDIKISLLAZEN
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A0981VUNIASTIUNINSIVONU Clinical performance

In vitro diagnostic medical devices - Clinical performance

|SO 209162019 studies using specimens from human subjects - Good

study practice

Structure of the Standard Types of Clinical Performance Studies

Clinical
The ISO 20916 is characterised by the Pukxnanc
following clauses: l
Does
| e r 'm”_:l{""wr:-:f:;‘:’:"I':”:::”:'mlm
« Clauses 4: Ethical Considerations oy e asedonten - "Yes — > Interventonalstudy

« Clauses 5: Study Planning | o |
» Clauses 6: Site Initiation i l

See Body of Docur
. " + A x A
[ ] Clauses 7- Stu dy Conduct patient ‘:Jl:,r:fmr,m. be Do specimen collection + Annex B
collected primarily for the Yes procedures pose additional Yeos + Annex C
. - yose of the risks to the subjects? : + Annex D
» Clauses 8: Close-Out P of + Anos
J + Annex F
Annex G
1" No
1
Ref: novAIUAULIASELUDUWNE AfUASSUAISDIKISILAZEN s e
Specimen
Body of Docum L
+ Annex G =
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A0981VUNIASTIUNINSIVONU Clinical performance

In vitro diagnostic medical devices - Clinical performance

|SO 209162019 studies using specimens from human subjects - Good

study practice

Clauses 5 - Study Planning

This part defines the requirements for the planning of the
clinical performance studies. The clauses 5 contains 12
sections which are listed below:

5.1 General

5.2 Risk Evaluation

5.3 Design Clinical performance studies shall be undertaken under an

5.4 Investigation Brochure effective quality management system, with the requirements
5.5 Clinical Performance Study Protocol defined in the ISO 13485

5.6 Case Report Forms

5.7 Recording of specimen information
5.8 Specimen accountability and integrity
5.9 Study site selection

5.10 Monitoring Plan

5.11 Agreements

5.12 Labelling

2 . i Copyright QDD center, All rights reversed.
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A0981VUNIASTIUNINSIVONU Clinical performance

User Protocol for Evaluation of Qualitative Test
CLSI EP12-A2 Performance ; Approved Guideline - Second Edition

® This guideline provides protocols for the evaluation of qualitative test performance characteristics. In this document, a
qualitative test is restricted to those tests that have only two possible outcomes (e.g. positive/negative, present/absent,
reactive/nonreactive).

® EP12 is written primarily for individuals and laboratories that use and evaluate such tests. These protocols are intended to
help users determine test performance in their own testing environment. This guideline for qualitative test performance
evaluation should help the device developer and the user to meet documentation and regulatory goals. While this document is
not intended for manufacturers to establish test performance characteristics, the data analysis principles described here can
be used by manufacturers.

Ref: novAIUAULASOLUDUWNE AfUEASSUMSDIKISLLAZEN
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A0981VUNIASTIUNINSIVONU Clinical performance

User Protocol for Evaluation of Qualitative Test
CLSI EP12-A2 Performance ; Approved Guideline - Second Edition

Estimating Sensitivity and Specificity

Table 1. 2 x 2 contingency table
® The performance of qualitative tests is most commonly described in terms of g y

sensitivity and specificity. Method X Diagnostic Accuracy Criteria
® Table 1is a 2 x 2 contingency table that compares results of a qualitative test Positive Negative Total

with the outcome of the diagnostic accuracy criteria. The entry in each cell of Positive #T[t)me positive g""lse posiive | TP+ FP

the table represents the number of specimens corresponding to the labels in

the margins. Negative # false negative # true negative FN + TN

FN TN
Total TP +FN FP + TN N
Number of Specimens Estimated sensitivity (sense) =100 x [TP/(TP+FN)]
® As a minimum guideline, testing should continue until results from at least 50 Estimated specificity (spec) =100 x [TN/(FP+TN)]
positive specimens are obtained with both the test and comparative method. Positive predictive value (PPV) =100 x [TP/(TP+FP)]

® Atleast 50 negative specimens are obtained using the comparative method to

determine the specificity of the candidate method. Negative predictive value (NPV) = 100 LINAFN+TN

Ref: novAdUAULASOVBLWNE ATUASSUAISDIKISLLAZEN
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A0981VUNIASTIUNINSIVONU Clinical performance

User Protocol for Evaluation of Qualitative Test
Performance ; Approved Guideline - Second Edition

CLSI EP12-A2

0981VN1SNQdaU Clinical performance 01U CLSI EP12-A2

Example 1a. 2 x 2 Contingency Table for Candidate Method vs Diagnostic Accuracy Criteria

Diagnostic accuracy criteria: H. pylori

Positive Negative Total
Positive 57 2 59
Candidate Negative
Method # [° >3
Total 61 51 112
Estimated sensitivity (sense) = 100x[TP/(TP+FN)] = 100x[57/61] = 93.4%
Estimated specificity (spec) = 100x[TN/(FP+TN)] = 100x[49/51] = 96.1%
Positive predictive value (PPV) =100x[TP/(TP+FP)] = 100x[57/59] = 96.6%
Negative predictive value (NPV) = 100x[TN/(FN+TN)] = 100x[49/53] = 92.4%

Ref: novAIUAULASDLUDUWNE ATUEASSUMISIIKISLLAZEN
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A0981DUIUSTIUDU ¢ NINBOVOLNU LASOVJDUWNE IVD

Standard Output Responsibility
Classification of environmental conditions IEC 60721-3-7 Procedure Manufacturer
SI units ISO 1000 Procedure Manufacturer
Biocompatibility test ISO 10993-5 uay -10 Report Certified body
Labelling ISO 18113 Procedure Manufacturer
Labelling self test 1SO 18113-4 99 7 Procedure Manufacturer
Symbols ISO 15223 Procedure Manufacturer
Information supplied by the manufacturer of medical devices EN 1041 Procedure Manufacturer
QMS (Scope of design and development) ISO 13485 Certification Certified body
Risk Analysis ISO 14971 Report Manufacturer
POCT POCT 04 / ISO 22870 Procedure Manufacturer
Reference materials ISO 15194 Manufacturer
Reference Measurement ISO 15193 Manufacturer
COVID-19 NAT ISO/TS 5798 WHO TSS-20
Eliminate/reduction risk of infection ISO 13641
Transfusion guide JPAC UK Procedure Laboratory
Laboratory glassware ISO 12772

Single-use containers for human venous blood specimen collection SO 6710, BS EN 14820

Ref: novAIUAULASOLUDLUWNE ATUASSUAISDIKISLLAZEN
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Example: Standard for Product: Antigen Rapid Test Kit

Analytical Performance

Analytical Performance Standard

Analytical Specificity CLSI EPO7

* Cross Reactivity CLSIEP12

* Interference Substance

Repeatability CLSI EPO5
LoD - Hook effect CLSI EP17
Flex study

« Readingtime
« Sample volume

Stability ISO 23640, EP 25-A, EN 13640

Ref: novAdIUANLASOLUDUWNE ATUASSUNISDIKISLLAZEN

Clinical Performance

Topics

Standard Output

Responsibility

Copyright QDD center, All rights reversed.

Performance evaluation of in EN 13612 Summary report  Manufacturer
vitro diagnostic medical devices

Clinical study good practice ISO 20916  Report Manufacturer
Clinical accuracy CLSI EP24 Report Manufacturer
Sensitivity, Specificity CLSIEP12 Report Manufacturer




lonasdasunisnoudaulan1sasoodound1uanton

VouN1So9aNUUU (Design Verification & Validation)

o Veuanlomnmsnnm Analytical Performance, Clinical Performance, Stability o= QoD OOmE)E)ﬂU’ITHTUSUVODGSUS’]EJD’Iun’lsn’lSﬁnU’] (Study
report) lagwaasunldonnsneniu nisAnunesaaandovnusigasidaanuaavauonaismidutndoviouwneidudiu

s18VUNISANUIDGoVUs=NaUIUGDI8KIVD Aol

1.Product name (593ufn) Product code (SKAAUAN)
2.Lot or batch (lavsun1swaa)

3.Purpose (9aus:aor)

4.Reference Standard

5.Method / Protocol / Acceptable criteria (5SnMsnageultta rwaaotioviinisdaliu Voya Raw data 13 ua: 10Souilu Annex

INCUAN) 61V US:Naus18LIUNISANYN
6.Results (Wan1snadou)

7.Conclusion / Discussion (dsUwa / oAus1awa)

Ref: novAIUAULIASOLUDUWNE ATUEASSUMSDIKISLLAZEN _ _
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HOW TO DRIVE RESEARCH OF MEDICAL DEVICES TO THE MARKET

Design
and Development

Feasibility Study

Mandatory Requirements
& Regulatory review

e Comply with the Medical
Device Act of 2019

e Risk assessment and
Regulation control

e Define the specific
intended use

Review
ISO 13485

Quality Management

System

Certified Body

e Consulting
e Auditing

document control and
record management,
design controls, risk
management, and supplier
management

dW dalunis
waawnsoviio
uwnu B FDA

ISO 13485

Pre-Clinical Study
(Vetification)

Clinical Study
(validation)

Technical Dossiers
(CSDT)

Thai FDA Registration

Design input Clinical evaluation report
. Y ISO 20916
Design process Clinical data Sufficient
e EXxperience
DesigXoutput * Review
Insufficient

Ethical Committee's approval

GIELR WS —» CSDT

¢ Pre-clinical testing*

(e.g.,, Analytical sensitivity, Analytical
specificity, Precision, Linearity,
Traceability, Cut-off, Stability,
Interference, Cross reactivity)

¢ Clinical testing*

(e.g., Clinical sensitivity, Clinical
specificity,)

EN 13612:2002
GHTF/SG5/N8:2012

*conducted under a laboratory quality system compliant to ISO/IEC 17025, 1S0 15189 or an equivalent standard.
Some testing will be conducted by relevant standard e.g., ISO 20916 clinical study good practice, CLSIEP 12, 05, 06, 07,17 .

Copyright QDD center, All rights reversed.



(12981 US:NIFILAWILVOL Wauwaou

W1 o6
AU emo MIUNAY oca 3 TN IYLUNY bl AEAY  oddD ﬁegamuéouﬁ’s:qiuds:mn

o Lod v

o Hunoviouwngnnnanrdo wutGooudo
S189N1SaLldoN

¢ dovUnNauidadumwauon (cut - off value) oo
unlunsu/dadaas

e (oPWANlAYNWAANIASUNTSSUSOL SEUUACUNTW
QMUUNASTIUSEQUUSEINA IBU GMP KSo ISO 13485

UseN1ANIENIWATITNEY

599 gampasuastandnuuaumlniiivlulaany
WA wado

dialinsmuaeiadawmdilinmaddmanniimenyvdUsuanasnaisanis
amuaummiivlullaanedulusgniinunmuasyssdninm

g uATalunn @ 15U 1M B () (@ (em) WM €& ITIAADS
LARINT €& 153RER Wi rUudREesdiowmsd wa. bdde ﬁuﬂumgwmaﬁﬁuwﬁmrﬁﬁ
yaUsEmsiieiunsddnansuasiaininueuana FaumsT be UTENauiumIng mem
UMW €0 1ANT1 da UATIINT1 & T19335TINLMAITITRIdnIing Uyellvnsyvinla
lagorddiuraniuunUnyegiuanguuiy  SsuURIIIN1INTENI a1 1sNaTlneA ML L1199
AngnsTuMaAioslounmdaantseniall Aaraluil
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Standard for IVD Manufacturer

o Production Site

e Product
ISO 13485 (for Medical device)

Quality management system (QMS) 1. SCIentlﬂC Va“dlty
® Consultation TUV SUD 2.Analytical Performance

® (Certified Body .
e Risk management (ISO14971) 3.Clinical Performance

ISO 9001 ua:3uc)
e nscudvdvasoslulauonuuue

GMP

Good manufacturing practice
¢ F1UNLIUACUENSSUNISOIKISILAEEN

Copyright QDD center, All rights reversed.



MEDICAL DEVICE CONTROL IN THAILAND

STK®),

—
[ =

Establishment license

registration

Q e Manufacturer licensing
i * Importer licensing

Importer

Regulation body || **Thai FDA**

“
”9

®

Medical device
registration approved

F

%

Medical device

@ NDVAdUAULASDVUDUWNE

MEDICAL DEVICE CONTROL DIVISION

Copyright QDD center, All rights reversed.

Product launch in
Thailand market

Post-market
Obligations/
Vigilance reporting to



MEDICAL DEVICE: DESCRIPTION

Medical device” shall mean any instrument, apparatus, implement, machine, appliance, implant, in vitro reagent and
calibrator, software, material or other similar or related article: (i) intended by the product owner to be used, alone or
in combination, for human beings for one or more of the specific purpose(s) of:

diagnosis, prevention, monitoring, treatment or alleviation of disease;

diagnosis, monitoring, treatment, alleviation of or compensation for an injury;

investigation, replacement, modification, or support of the anatomy or of a physiological process;
supporting or sustaining life;

control of conception;

disinfection of medical devices; and

providing information for medical or diagnostic purposes by means of invitro examination of specimens
derived from the human body;

**Achievement of the purposes according to the above in or on the human or animal bodies must not intend by
pharmacological, immunological or metabolic means.**

ASEAN-Medical-Device-Directive.pdf (AMDD)
Ref. https://asean.org/wp-content/uploads/2016/06/22.-September-2015-ASEAN-Medical-Device-Directive.pdf
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MEDICAL DEVICE: DESCRIPTION
(Specific for Thailand)
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Medical device” shall mean any
Instrument, apparatus, implement,
machine, appliance, implant, in vitro
reagent and calibrator, software,
material or other similar or related
article: (i) intended by the product
owner to be used, alone or in
combination, for human beings and
animal.
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PRODUCT CLASSIFICATION AND REGULATORY CONTROL

Classification criteria (following AMDD)

Duration of use:
® Transient (under 60 min)
® Short term (up to 30 days)
® | ong term (more than 30 days) Risk Classification

Medical Device In Vitro Diagnostic

Level of invasiveness Medical Device

non-invasive Example. Example.

HIV Blood

Pacemaker

Specimen
Receptacle

® invasive through body orifices J biagnosti Tes
® surgically invasive — 'ET — 5
® impactable g: M) A oL
Energy supply S l' " ray
® non-active E 7
]

AN

. CLASS Scalpel
® active

Location of use
® on central circulatory system
® on central nervous system
® outside of both
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Regulation Control

Licensed medical device

Notified medical device

Listed medical device



CLASSIFICATION OF MEDICAL DEVICE IN THAILAND

1. Risk-classification

How to regulate

Low-moderate risk Class 2

Ref: https://mdresearch.kku.ac.th/files/news/filesnews/Uzn2YX3QxMIkrUx.pdf
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STANDARD REQUIREMENTS

Manufacturers:
Quality management system

Such as

® |SO 13485 - Quality management
systems - Requirements for
regulatory purposes

® ISO 14971 - Application of risk
management to medical devices

¢ + Good Manufacturing Practice
(GMP)

Product:
“Consensus standard”

Such as

Material (ASTM Standard)
Biocompatibility (ISO 10993)
Sterilization

IVVD: Clinical performance studies
(ISO 20916)

Software Validation (IEC 62304)
Usability (IEC 62366)

IVD Performance Evaluation (EN
13612) for IVD
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PRODUCT: “CONSENSUS STANDARD”

HORIZONTAL

e.g. biocompatibility

VERTICAL
Cardiovascular
Orthopedic
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Ref: https://Imdresearch.kku.ac.th/files/news/filesnews/Uzn2YX3QxMIkrUx.pdf

Horizontal Standards vs. Vertical Standards

Consensus standards ensure safety & efficacy, suggest
testing methods, acceptance criteria, and processes to
address areas such as risk management and usability.
These types of standards include biocompatibility,
sterilization, materials, software and informatics.

“Horizontal Standards”
o Not product code specific
o Cover many different device types across various
classification panels
“Vertical Standards”
o Product code specific
o Apply only to a specific type of device
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INFORMATION NEEDED FOR IVD

Manufacturer information Product Description
Produce name : 1.Intended use
Application: 2.Summary and explanation
Country of Origin: 3.Device Description and Features
Code of product: 4.Medical device contents
Manufacturer address: 5.How to storage

6.Shelf-life

[.Test procedure

Performance characteristics 8.Internal Quality Control

1. Test Verification 9.Indic§tions | . |
2 Cut off value 10.Warnings and Precautions (this information should be

3.Cross-reactivity related with risk analysis report)

4.Interference substance 11.L|m|ta-t|ons
5 Precision 12.Materials and components

6.Hook effect 13.0ther relevant specifications
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INFORMATION NEEDED FOR IVD

LABELLING

1. Product name (both Thai and English)

> Trade name RO SANEE ONE ST/ st
3. Intended use )
4. Instructions for use

5. amount of the kit

6. Name and address of Manufacture

For ér st diagnostic use in swine only,

1. listed licensing number | =

Yesissomos/ 7 | INTERPRETATION: emsp
8. Manufacture date _ | O Sl Ol ©| ¢ ruise progesonestongin

g 8 LOT | MsD - BhsD MsD e red color at C line is visible, while red color

. B £ T lin irely or not visible
9. EXpIry date Expiry Date : 9 10 ‘ | !?‘! F C1'G c i . Negative Frgqesteror‘lp h’]rg!rnl__
L J v 7 T g od color AND 2 5 Clear by visible
S —_— g X Invalid
10. LOt no Qualified Diagnostic Development Center,
Chulalongkorn University

11. storage condition . — MODD13:2J'°°th”*;‘a‘;’1mh“mﬁa'd;fgkﬂk

POSITIVE  MEGATIVE INVALID
CENTER Thailand, 10330 Tel +6622185166

12 related SymbOIS 12 | @ T A ®Gopv(thtﬂ[|:;@er ;—‘«IInghts reversed

Copyright QDD center, All rights reversed.



SIS \\\\i>
O

Medical devices

Risk Analysis




Risk Management for medical device

Risk Analysis Residual Risk Definition
® Predicting occurrence of harmful ® Benefit
event ® |Immediate recipients
® Harzardous situation ® Means to be used
® Harm

9 Risk Evaluation e Report and Statistics

® Severity of risk o R
. i ® Analysis of event occurred
® |ikelihood of occurrence

® Documentation
® Risk levels

Risk Control

® CAPA

® Control mesures
® Re-evaluation
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Risk Management in product life cycle

Risk Risk Control
Assessment Effectiveness Risk/Benefit
. Verification Analysis
Risk Hazard R'Sk_ Control Risk
Management Identification ﬂptnnun. Management
Plan Analysis Report
Feasibility Release Phase Product Launch

Phase
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ISO 14971 as Risk Management

® Medical device manufacturers and regulators generally have different goals, but one thing they have in common is a desire to make sure
devices are safe and effective. To achieve that, regulatory managers often spend a substantial amount of time analyzing, evaluating, and
controlling all manner of risks.

SEVERITY OF HARM

Negligible Minor Serious Critical Catastrophic

= = Minor injury or Limited injury or Medically reversible | permanent injury | Life-threatening
RISk assessment matrlx property damage | property damage | injury or significant | or serious property | injury or
catastrophic
property damage
CONSEQUENCE LIKELIHOOD Frequent
Happens with
almost every use

People  Asset Environ- Impact A B C D E of the device

: Damage mental on
Severity 9 , Never Has Has Happens Happens w Lol
Effect Reputation ®1 Occurs the
heard of occurred occurred several several 3l ooty of times
in our in our inour times/yr times/yr 1 butnot with every
industry industry company inour  atone o B
company  site 8 Occasional
1 Occurs with
i d
0 In?u.?ry None None None S lf?:;i:snecy
-
~ Remote
i . _:/ More than one
1 {SI.Ight Slight Slight Slight _Manage for continuous g occurrence per
Injury improvement =) year butsstill
E unlikely
2 I_\.e‘l!nor Minor Minor Limited Improbable
Injury Less than one
occurrence per
. year; isolated
3 m;{?; Local Localised Significant events
4 FSE::aE“ety Major Maijor National When evaluating risk, many people use a table such as this to look at the probability of
Intolerable occurrence and severity of harm. With residual risk, you can consider additional
5 Multiple L [T factors, such as the benefit the product offers when used as intended.
ik xtensive Massive Internationa
Fatalities
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Medical devices - Guidance on the application

ISO 14971

H.2 Risk analysis
® Use of an IVD medical device with an inappropriate calibrator, reagent,
instrument or sample matrix
Attempt to optimize an examination procedure in order to improve its
P performance characteristics;
H22 :::Ii:lgﬁltr:‘:i:?:: Iz?spgos‘;iﬁ: T —, ® Abbreviation of an examination procedure (taking ‘shortcuts’)
H2.21 Use errors ® Disabling or falling to enable safety features;

H.2.2.2 Examples of possible use errors by laboratory personnel Operation in adverse environment conditions
H.2.2.3 Examples of possible use errors by healthcare providers

H.2.2.4 Examples of possible use errors by self-testing
H.2.3 Identification of characteristics related to safety \
H.23.1 General

H.2.1 Identification of intended uses
H.2.1.1 General 3
H.2.1.2 Intended use

H.2.3.2 Performance characteristics of quantitative examination ® Using insufficient volume of sample;

procedures ® Failure to insert a reagent module properly;

H.2.3.3 Performance characteristics of qualitative examination ® Dividing reagent strips (e.g. to reduce cost);

procedures ® Disable of failing to enable safety features;
[ J

H.2.3.4 Dependability characteristics
H.2.35 Ancillary patient information

H.2.4 Identification of known and foreseeable hazards
H.2.4.1 Hazards to the patient
H.2.4.2 Relationship to performance characteristics
H.2.4.3 Identifying hazards in fault conditions
H.2.4.4 Identifying hazards in normal use
H.2.45 Identifying hazardous situations

Storing reagent in inappropriate conditions.
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Medical devices - Guidance on the application

ISO 14971

H.2 Risk analysis

H.21 Identification of intended uses
H.2.11 General

H212 Intended use ® Within-batch inhomogeneity;
H.2.1.3 Indications for use
H.2.2 Identification of possible use errors ® Batch-to-batch inconsistency;
H.2.2.1 Use errors
H.2.2.2 Examples of possible use errors by laboratory personnel ® Non-traceable calibrator value;
H.2.2.3 Examples of possible use errors by healthcare providers
H.2.2.4 Examples of possible use errors by self-testing ® Non-specificity (e.g. interfering factors);

H.2.3 Identification of characteristics related to safety
H.2.3.1 General
H.2.3.2 Performance characteristics of quantitative examination
procedures
H.2.3.3 Performance characteristics of qualitative examination
procedures
H.2.3.4 Dependability characteristics
H.2.3.5 Ancillary patient information

H.2.4 Identification of known and foreseeable hazards
H.2.4.1 Hazards to the patient
H.2.4.2 Relationship to performance characteristics
H.2.4.3 Identifying hazards in fault conditions
H.2.4.4 Identifying hazards in normal use
H.2.45 Identifying hazardous situations

® Sample or reagent carryover;

® Measurement imprecision (instrument-related);
® Stability failure (storage, transportation, in-use)
® Unstable reagent;

® Hardware/software failure

® Packing failure
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Medical devices - Guidance on the application

ISO 14971 Are control material provided with the IVD medical device?

Are controls integrated into the device to detect the fault condition?

How effective would the controls be in detecting the fault condition?

Are there other quality assurance measure that might detect the incorrect result (e.g.
critical value system, plausibility checks)?

® Would error messages allow a user to correct the problem and obtain a valid

H.2 Risk analysis

H.25 Estimation of risks to patients

H.251 General examination result upon re-examinator? For example the message ‘not enough blood’
H.2.5.2 Estimating severity of harm on an instrument for self-testing is intended tp prompt the user to repeat the
H.2.5.3 Estimating probability of occurrence examination.
H.2.54 Points to consider in estimating risk to the patient ® If the devixe is intended for laboratory use, do laboratories have effective system for
H.25.41 What is the possibility that an incorrect detecting such as incorrect result?
result would be generated by the IVD medical
device?
H.25.4.2 What is the possibility that the incorrect IVD —
examination result would be detected by a e Do current standard of medical practice require a comfiematory examination for this analyte?
user/laboratory? ® |s a confirmatory examination performed automatically by the laboratory following a positive screening

H.25.4.3 What is the possibility that the incorrect IVD
examination result would be detected by the
physician?

H.25.4.4 What is the possibility that a physician
would act or fail to act on the result?

examination result?

® Do physicians routinely corroborate the result for this analyte by other means and question those
result that do not fit the clinical impression?

® Are there other plausibility checks for this analyte that would alert the physician to an error?

H.25.45 What is the possibility that a physician’s ® Is the examination the sole basis for critical medical decisions? to what extent is the dianosis based

action/inaction would cause or contribute to harm to on the examination result (i.e. how dose the examination contribute to the medical decision)?

the patient? ® Dose the urgency of the situation require am immediate decision, without an opportunity to obtain

H.25.4.6 What is the severity of the resulting harm? confirmatory data or corroborating information? Dose the examination result lead directly to medical
H.2.5.5 Risk information for IVD medical devices decision/treatment?

H.25.5.1 Adverse event databases ® Are alternative examinations available, such as in the central laboratory, if a point-of-care device were

H.255.2 Consensus survey
H.25.5.3 Physician interviews

to fail?
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Medical devices - Guidance on the application

ISO 14971

H.3 Risk evaluation

H.4 Risk control

H.4.1 General
H.4.2 Option analysis
H.4.2.1 Inherent safety by design
H.4.2.2 Protective measures
H.4.2.3 Information for safety
H.4.2.3.1 Performance characteristics
H.4.2.3.2 Information to prevent production of incorrect
results
H.4.2.3.3 Information to enable detection of incorrect results
H.4.2.3.4 Training and user qualification
H.4.2.4 Prescribed information for safety
H.4.2.5 Warnings, precautions and limitations
H.4.2.6 IVD medical device standards
H.4.3 Verifying risk control effectiveness

H.5 Production and post-production monitoring

H.5.1 External performance monitoring
H.5.2 Internal performance monitoring

Table H.1 — Examples of possible use errors and labelling risk controls

Use error

Risk control

Non-calibrated instrument

Specified calibration interval

Reagents that have lost reactivity

Expiration date on reagent packaging

Inadequate equipment maintenance

Maintenance instructions

Mixing of incompatible reagent lots

Lot identification and instructions

Examination of non-commutable body fluids

Specification of suitable sample types

Incorrect sample preparation

Sample preparation instructions

Incorrect reagent storage

Storage requirements, including critical factors
(temperature, light, moisture, eic.)

Confusion of reporting units (e.g., mmol/l or mg/dl)

Units displayed or printed with each result

Improper instrument installation

Installation instructions; qualification procedure

Incorrect instrument operation

Operating instructions, with critical steps identified

Incorrect sample dilution

Dilution requirements, including acceptable diluents
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Risk Management (Conclusion)

Risk management file

® Risk management plan
® Risk Analysis, Risk Evaluation, Risk Control
® Risk Management Review Report
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‘ Qualified Diagnostic Development Center

Thank you




