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PERCENTAGE OF MEDICAL DEVICE IMPORTS
PER COUNTRY (2015):
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waziadesnmvesmalulagainusunnisldau aamduingiv ssdusznoudidy gunsal uaz
NIEUIUNTIUMISTUL deuiagiinisysannswalulagidussuu wieisendn Technology Readiness
Level (TRLs) tnanlalun1susmsauddoiinnnndu Ingdrtinanuimunineimansuazimaluladunasni

(@v.) TAnsninauved TRL « SeauU fadl



System Test, Launch /—\ = =
& Operations TRL 9 Operational use of deliverable
System/Subsystem TRL 8 Actual deliverable qualified through test and demonstration
Development e —_
TRL 7 Final development version of the deliverable demonstrated in operational environment } &
o S Uy
Technolo madauy
n,m,,,.,:,y",m Representative of the deliverable demonstrated in relevant environment
Key elements demonstrated in simulated environment
Technology B Auluy
Development . ’ AevuiuAnis
Key elements demonstrated in laboratory environment
2::,’;,’,7,',‘,"’ Frove Concepts demonstrated analytically or experimentally
avARWS
Technology concept and/or application formulated ua:
Basic Technology Dﬂuﬁﬁ'ﬂﬁuﬂﬂu

Research
Basic principle observed and reported

an: Adapted from Sandia National Labs “Measuring the Maturity of a Technology : Guidance on Assigning a TRL”, October 2007

ANA o A1INNAANNYD TRL & LU

wonani luaAlion1suszyndly Technology Readiness Level: TRL 98¢ @3n%. 119374 b.o
Yeulssu bees Wuszynaldmdninnang TRL anizauiugie/fugdad sanduis aunsal
4 ¥ v a < I3 1 1 1
NNITENNE WaLAIUe1 TATU FHUmadaINaI8nuIsUlus1UsEmA LW USC Marshall Center for
Technology Commercialization aw%:ﬁsam%m way U.S. Department of Health & Human Services”
UALLDYARIUATTIAIUANS
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TRL musawnios TRL Aaugunsninionasiwng | TRL fugn SABU dlhuisad TRL mMUWUSWLB/WUSand

TRL 1 Basic principles observed Basic principles observed Review of Scientific Knowledge Mé’ﬂmiﬁu‘ﬁ_ﬁu‘lﬁ’ﬁumﬁmim’l
and reported and reported Base 4azliN1SIINUY

TRL 2 Technology concept and/ Technology concept and/ Development of Hypotheses  fimsa3nsuinpasuimalulad
or application formulated or application formulated and Experimental Designs Uaz/nse miﬂizqnﬁﬂ‘ﬁ'

TRL 3 Analytical and experimental = Proof of concept Target/Candidate Identification a3n9UsEenng wse @'Nauﬁuﬁ:ﬁm
critical function and/ and Characterization of viadniladSaun
or characteristic proof of Preliminary Candidate(s)
concept

TRL 4 Technology component Prototype development Candidate Optimization and wuswwsaammumiﬂmm@nﬂivmm
and/or basic sub-system Non-GLP In Vivo Demonstration wuaﬂwm"mmﬂmmﬂ Iﬂﬂmi‘dan
validation in laboratory of Activity and Efficacy MsaLamwﬂaa\ﬂusumuwaaﬂgummi/
environment T5959u (Green house)/#5uin

TRL 5 Technology component Validation and Safety Test Advanced characterization of wuﬁw*zmsaammumiﬂm».aanﬂiumni
and/or basic sub-system candidate and initiation of GMP ﬁﬁé’ﬂvmvmmﬂmu’m Iﬂﬂmsﬂaﬂ
validation in relevant process development W;ataawmaau'luimuanwumam
environment. (I.LUaWIim’]iQLLa/ﬂ’JUﬂ:J)

TRL 6 Technology system/ Animal Testing GMP pilot lot production, IND wuﬁvmwsaammumiﬂmLaanﬂiwmni
subsystem model or submission, and Phase 1 clinical wuanumvmm{lmma Tﬂﬂmsﬂaﬂ
prototype demonstration trial(s) 1/13’eJLaHﬂﬂﬂﬁaU'LUSuﬂUﬁﬂ'mVlJJﬂ'ﬁ
in a relevant environment challenge maaﬂwmvwmmmi

mmuwmﬂww (Multi-location)

TRL 7 System prototype Clinical trials Scale-up, initiation of GMP wuswuwsaammumiﬂmaan‘di.mni
demonstration in an process validation, and Phase 2 Vlllaﬂ‘i:md mmﬂ'\‘wma Tﬂﬂmiﬂan
operational environment clinical trial(s) VIGYs‘IE]UWiE]LﬁENI‘Ui”ﬂULLﬂﬁQLﬂ‘Hﬂinﬁ

TRL 8 Actual system completed "wmagmwfa‘mmﬁmﬁmm"lunssm‘umi Completion of GMP validation and wuﬁwwsaammumwmﬂau uay
and qualified through test wémﬁ"lﬁmmsgwixﬁwixmﬁ consistency lot manufacturing, iusaammsgﬁuﬂmmwmﬂawaa
and demonstration M‘iammiﬁﬁumﬂa 917 GMP pivotal animal efficacy studies muwanm/fﬂfvmmmﬂ nioudeeu

15013485 CE Mark" or clinical trials, and FDA approval 'lv;aj,nm magngsmmim’mmmu
or licensure wosnAV/ETUUsEleTiL

TRL9  Technology System proven  HaAnNGAAMeIlUNTEUIUNISHAN  PostLicensure and Post-Approval — Wugie/dmgnuiluvenenaass
through successful operations. mﬁmmiﬁﬂumﬂa Activities Tunvasnunsng

fan: Adapted from Sandia National Labs “Measuring the Maturity of a Technology : Guidance on Assigning a TRL”, October 2007.
Adapted from USC Marshall Center for Technology Commercialization “CTC Technology Readiness Levels”, 2007.
Adapted from Public Health Emergency, US Department of Health & Human Service, "Technology Readiness Levels (TRLs) for Medical
Countermeasure Products (Drugs and Biologics) based on October 2004 DOD Medical TRLs and May 2008 HHS PHEMCE TRLs.
https://www.medicalcountermeasures.gov/federal-initiatives/guidance/integrated-trls.aspx, retrieved March, 2015. (TRL 4-9)

dl o o W 1 L 6 A U 6 o [ 3 6 3 L3 6
ANN o A1IINAAIN TRL LQW’W@’]UWUQ‘W%/‘WUQ&W’J YONAKIT Q‘UﬂiﬂJVﬂﬂﬂ’ﬁLLW‘VIEJ

waraue JATu adllwadanuatsniienulussUssma©
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e 9 717 TRLs Wianldlunisudmsenise® endegratiu PMU : Program Management
Unit Bevimiildumienudamanuie fenuuasUszdiunaniidevesussma ldimunuuamaenisiaue
POIUU TN ANEman I TerazuInnTsy (71 TeuUswann bdom - odoe 11 11y
o. lasamsidoiugiunazUszend (TRL 1-3) Ivasudseanasi PMU B (Brain & Man Power)
wagdIUNUNTIFIWAINR (3%.)
b, AT siauwIdeguinnssuwaznisiduselevd (TRL 4-7)
b.o MuYNYL TivesuUsyinaeIu PMU A (Area -based)
.o ATUNMTNEAT TBIUUTZINAUNIUETNNURRIUINITIIENITABAT BIANIUTY (@2n.)
b FIUGAAINNTTY N1T1IBLTALL LATwgAad19aT3A Tue auUszamsiu PMU C
(Competitiveness)
ANUMINEYBILAAE Technology Readiness Levels : TRLs™ figed]

®.TRL 1 — Research idea - scientific literature reviews and initial market surveys are initiated
and assessed. Wudeyarudesmsvesdldan uazngsuifoviifefesdofimuny

. TRL 2 — Applied research idea - hypothesis(es) is generated. Research plans and/or
protocols are developed, peer reviewed, and approved.

. TRL 3 - Initial proof-of-concept for device candidates — device characteristics are
documented & project proposal is generated.

«.TRL 4 - Design input requirements including device safety & performance requirements,
usability requirements, output of risk management and relevant regulatory requirements are
determined and documented. Design review is conducted to ensure adequacy and accuracy of
design input requirements.

<0 NM3Rgatnansusiiianudfn (Proof of concept) nuneiia nszuIunTIsefinansnaln
nsvhauvdenseengvdvesiunAnndn s

<o MINAUWAAAUNAULUY (Prototype Design & Development) #318814 ASZUIUAITTIVTIY
Design Inputs 910 L1a36199 LY U Functional, Performance, Usability and Safety Requirements,
Applicable regulatory requirements and standards, Output of Risk Management “ﬁ@;ﬂamﬁm%ﬂﬂ
N1508NUUUNARS I neuntiniiannuadeadeiu (information derived from previous similar
design) 1Jusu WieunadswunAnn seenwuunaasas (Product Design Concept) wagdiiunisi
NSYUIUNITOBNUUY (design process) HielAndunanusiduwuy (Design Output)

<. NInaFeuiieysziuauUaenduuaryseAnsnnus oaussaugve AR S ueiduLUY

lusgaunasuntsnaaauluuyed (Pre-clinical - Conformity Assessment) N5gUUN15UAU1T
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Senlaonedreindunisniuaeu (Design Verification) Iuandmeinuwuy (Design Output) @ennasdnu
Design Input baun n1snaaeuluviasufdminig (Wu Performance, Functional, Usability and Safety tests)
NMIAgaUNAIUANLILIRUlasTInWludR Innass (Biocompatibility tests) N153LATIZRLAZIANT
AMLAE (Risks Analysis & Management) sufmsmaaoudu 9 MUNINTFIUNBY BY. AIUA
yiail nsmIuaev (Design Verification) 1un1sBuiiulasnisnsiadeuuas dndngrududuiy

wAnfsituiauautinunuxudels lneduitanaseuamuantifiduaumasguiifedody
annsosiiunslivananedStuiundasurinioresiumdelaths enfedagu
« NMIATIVNNMENN (N9 817 g9 whviin Yan (materials))
« MINAFUNIMBIUHURNTT (Performance, Function, Usability, Safety Test)
« MIATINABUANLYNABIVRITENLISTIALITRS (Software Validation)
« M3UszliuNamIuUaonAen19TININ (biocompatibility)
- MINAFOUDY 9 ANUNINTTIUTIdTNUANENTINNTENMTUAZET (B8.) fvun (electromagnetic,
radiation, sound, etc.)
- BogreaevmniiuiBmslvaifidvueies feaflsuifssiuituinsgiu uasilgiiedsuioansuay ns
Annpiiteliduausainsugeuls

&.TRL 5 - Design output (prototype) is generated by design process. The design output is in a

form suitable for verification against the design inputs and is approved prior to release. N1INA#BY
Tuiyudidesiuvdonmageuluiudseesi o nandasiduuuuithunmegeulusefuteunismaaey
Tunywdiiiganauaa (Sufficient pre-clinical testing) gmﬁmluamuﬁwamamﬁmsﬁﬁié’%’umﬁmmmm
WnIFIUETNNUANENTIUNMTOWNSWAZE (8.) Tunmaiediuuaztilunaaeuluuyed o Ussim fe

(@) Early Feasibility Study (First in Human study) #1188ia n1sneaeuNansiuelunysdIIuIu
tioy iilesaniiundnsamidilingldsunsmeaeuluyudintou viediinnuanznssunsemILaze)
oy Ansanuduiiuinfienandesegsiifivsyddy dosnsmuauiiiuegidlndda

(Io) Clinical Observation Study #1884 n1snageulunysddrurunieniuiididnaiy
ANENTTUNTEWNSIAZEN (08.) fvun dvsunaniarianuidssiunansAeuinsgavidernande il
wanSuisuAssinglfiueygauddminglunaia

(o) Clinical Trial / Investigation phase 1 vnefis mnaaeuluuyudszosil o dmiundndus
AMEEIgeRLTdITnLANENTIINTOMSUALEN (88.) vuR

o.TRL 6 - Design verification is conducted to ensure design output meets design input

requirements. Verification includes inspection, pre-clinical testing and analysis (sterilization



e

validation & software validation for software embedded in medical device). N5 maauiuwwé
Dowuntenmadeuluuyudsvesi b

¢.TRL 7 - Design validation is conducted to ensure that the device designed (prototype) is
capable of meeting the requirements for the specified application or intended use. Design
validation includes user feedback and clinical evaluation. Design validation is conducted on
representative product from initial production units, batches or their equivalents. n1snadoulu
suyudidesiunienmaaoulunudisesi o

. TRL 8 - Approval of the Common Submission Dossier Template (CSDT) for medical device
by FDA mim%‘auL’ejﬂmsm\‘imﬂﬁﬂﬁﬂw%ms?iumaay@m%u%mﬁaulugﬂLL‘U‘U CSDT - Common
Submission Dossier Template

& TRL 9 - msfnanuihseiannulaendendseangnann

. 2935 InvpAsaRaunndlulszwmdlng (Medical devices life cycle in Thailand)®

1995 InvesAseslounnglulsuindlne (Medical devices life cycle in Thailand) fauanslunIni

' '
@ Aa o v aAu av v @ o

Judsddgidnmdeuaviniaunswdudemsunounmsaudunisla 9 lnganansawiadudunounan o 1o
& 282 oA

. Concept/Feasibility Phase 1Judunouusn fasunignisane1nannis (Concept) wazaany
JulUld (Feasibility) anudesnisiiuiiaswesnainnsesdlounvdlulszmelng sudsdnwingseilou
MagIves Wi deuveuasesounnddmsuusemalng ienazladaussinnuandailunsidugua
Y94 0¢. legrgndatiarAnyiluizein1sinseaunudsvetaIailounnduasUssinnveuase 1o

sV Y 1 A A ¢ v a4 o ¢ v = A A s Y A

wing laun 1aseownndanids n3esllaunndudsienisaziden wavtasesdownndndesiilueygyn
Hunadsunsevsuiednwngszileuidunisians

. Design Verification Phase Lﬂuﬂﬂiﬂ%mmmﬁaﬂmiﬁuaﬂﬁﬂ%ﬂ’]u (User needs) 51us1uidu
Tayaluniseenuwuu (Design input) watuiimuisetlunszuiuniseanwuy (Design process)
qunseisldunlunadnsveaniseanuuu (Design output) NAIIINTUULRBNLUUABIIINITNIUABUNIS

] = v av v v A 1 . . . Al Py v

gonuuUdn danugndesnsenuiilieanuuulivsela (Design verification) tilalafuwuugavingves

¥ Y a

HARA9 (Final Prototype) Wad HHARAULUUEAYINEVOIHNANA M (Final Prototype) ABs8uAIvD

Y

NsAn¥INeUNISNAaRIMINAGEN (Pre-clinical studies) NeWENANTIUNTABIVRDYYINNAANT UL
= - I a | Ao = @ | | -~ a ¢
wwsesflownndluuSuranvnfdndu tieidudiagiidinnasuvsonsiadnszilsznounis

= Y a = % = a a A 2 «
SUE)’E]HQJJ'W] VIDVBLLAINTINYNITALLBYA KRIDUDVIRLLI Wi@ﬂ@ﬂi%LNULWﬂIUIafJ NIDVDNUIADIUTDIDUY €
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Tunsudn et iasoslaunmefilduniseniumumng oo (@) (o) uag (@) winses1wsyd
\A30sounng WA, bede AUATNMUALENIINITOMSUAZEN (28.)

m. Design Validation Phase 1un15Uszifiudoyaniandiin (Clinical data) #eludauras
Uszaunsalnisldeunenain (Clinical experience) kagn1SNUNIUNINITIUNTIH (Literature review)

' (%
Aaa vy v

| & a = = = o 2% & = a .
N3NITeYaT0INe b druilifissne Fauneiinisuanitannuaagnfenieisuifss (Equivalence)
o w a4 oA sl 0o awv w A A o A v v 4 a4 A s Yo
dmsunIesdiownndiinideiuniesilounmddu q ndungluriowainudd visinsedisunndnlasunis
ANLluLENA1TNIIYINITUAD FoWINITEULALTaYalRATUAIUAINAMENYMETIY m AU (AFTN
wealla wazdiniwdzarunsniideyans b diulidnvisenunisussiiudeyanieadin (Clinical
evaluation report) el Juenanslunisturesyginnissdownndiunis o, winindayani o d

o

[ ! 1A o & £% a A o ¥ = =) & a I Ao & =
aenandaldiiieane Indudesvesygandanietndiaiedisunnglulsuaminndndumeldlunis
WRen1AdinnuanT e (@) lngdnnSeaenaIsnulsznIANTENTNEISITNEY 1509 vidninaet 35013
wazdoulvlunisnda nioundAIollaunndAlAsUNTENLIUAINNIATY el (&) (D) WAy (o) LIS
warsUydiinsosiounnd we. bede funng ee. Weldidudeyalunisdaviseaunisuszfiudoya
19adlin (Clinical evaluation report) @1sun1sdnLeSEALENEININIBINIREUAU DY, Aaly

. Market Approval Phase aniuindndnduavdeslasunisaangifouaniulssnaunisnan

A A & o a = 44' a o ¢ A o« ¢

wsaallownnd (ar.) Aunie oe. IduNa F99au1509sEUr0RUIINENTMIATBHauNNEmMuUTENT
ANULEEIYDLATRIBLINNEG YFIINLATUNITEUYINAIN BE. WAITIALYIINISVILATOTUNNELA NTdl
sosnstavaasesdiownmdiulssrvwiludndudewosygindiunis oe. newimslavan winsdi

fosnslavaaTesilounmdiugusenauindnnienisunmdlagnss ilawananudie ae.
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Medical Device Product Lifecycle

1. Concept/Feasibility I 2 Design Verification I 3. Design Validation | 4, Market Approval
Phase | Phase [ Phase | Phase
l ian i 1 Clinical evaluation report 1 i i i
Market validation Design input Lad _—__, Establishment registration
. | 3 I (e.g. MEDDEV 2.7/1rev4) [ with Thai FDA
Design process « Clinical data
Regulatory review : ¥ : -Clinical experience ——-ciet] :
| Design output I -Literature review | Pr:z:re lecllnt I
« Definition of medical device in ume
Thailand I > | l'"s"ﬁ"’"""' | submission with
" : Design verification Thai FDA
Dc_mply wih m? _Med'f:al Device Act_of 2019 I I Ethical Committee’s approval I
. des_k classification of medical | ‘ | [From recognized EC by Thai FDA] I
evice q
Class 4 — High risk ] Ul I I l I Class 1 Class 2-4
L for Pre-Clinical testing
Class 3 — Moderate to High risk Thai FDA's ap al 1 l
Class 2 — Low to Moderate risk | - Inspection | L |
: for Clinical investigation
%'1355 1- ILOtW risk I (e.g., Dimension, Visual .inspecfion)l I Listing ASEAN
+ The regulation « Testing* CSDT document
Licensed medical de_vice —Class 4 I Prefc\irﬂcal testing I I
N_ot\ﬁed me_d\cal dE.V'Ce —Class 2and 3 (e.g., Chemical, Physical, Biological)
Listed medical device — Class 1 . I I
* Personnel training I . gnrl‘rgla;\t;ei&:ing
Regulatory affairs | (e.g., Software validation, l l
| Sterilization validation) 1 1
Note. *Typically, some testing or analysis will be conducted under a laboratory quality system
compliant to ISO/IEC 17025 or an equivalent standard. Meaning : contact Thai FDA

@ Medical Device Control Division, Thai Food and Drug Administration

AN & 29958 InveRAsplaunnglulsemelng (Medical devices life cycle in Thailand)®

wilugudmiuauide wdunianisideiauindndueiiasasliaunng (Medical Device

aa

Development Pathway)” Tuszuuainaiivainnateuhuuiiisn1s wavsigazideniunne1aiu

LY a

TuuragUseine dedu dnideuaviniauijulvg 3aasfnwdun1anisideiauindn S
inFosaungLUUNUg U Feenauuseanilu « szey Al

= v ' v o v a o ¢ P ¢
n.e WYY @ ﬂ"liLﬁliﬂﬁJﬂ'J']il'WﬁaﬂJﬂauﬂ'ﬁﬂﬂﬁiﬂﬂwwquaﬂﬂm‘ﬂLﬂi'e]\‘lllallawclﬂﬂ (TRL 1 -3)

WetnIdevsetniwunlainuiesiainus (Knowhow) annsilsuaniniedyan (Patent) uaz

'
=Y

wuwaAafansadrlygnisimunduiasasfiounnddniauds (nitial proof-of-concept for device

a

candidates) ﬂ’Jiﬁ’lﬂ’lim’i’JﬁlﬁaULLNHﬁﬁWﬁW?&ﬁ@@WLLUUQﬁﬁﬁﬂ (Patent Landscape) WiaUsziiu
waluladdngn anudeddunsamuidetasiamniiasievaniuninnisudedu (Focus on a single
industry, technology or geographic region) Uzt ufialan1an19g3naLagnIId8UAIIUDATY
Tun15aLliun1s (Freedom to operate) Mildasingliansnistygrvesnuesddnulunainaina wie
Usewadhmngldvioll dlensiaaau Patent Landscape uae Freedom to operate u&alinudofinds
Usznsla Sadudunmamuvasiunu nednaueteyaliuintnamu ievhnsamulunninaauy

v v

Weimwnlundadue wiesdiounmddngnan luvensdinidensednimuionsamueld widnoe
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