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MALAN 1,2,4 : Subpubic space

INANATN S : Penile base

Dorsal nerve of penis
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1. Real-time ultrasound guidance sagittal
view along shaft of penis (Sandeman 2007

2. Real-time in-plane ultrasound guidance
bilateral injection (2 puncture) into subpubic space
(Faraoni 2010"°, O’Sullivan 2011", Suleman 2016
Yildirim 2021%)

3. Ultrasound-guided dorsal penile nerve
block via perineal approach (Li 2015, Wang 2019')

4. Ultrasound-guided out-of plane dorsal
penile nerve block transverse along base of penis
(Teunkens 2018")

5. Reversed ultrasound-guided dorsal penile
nerve block, a modified technique (Dottore 20207
Rufini 2022”, Zadraxil 2024%)
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1. Real-time ultrasound guidance

sagittal view along shaft of

penis (Sandeman 2007")

A

‘ LLa’mﬂmNﬁ’Jmaaé’amvmmﬂmm‘nmu (sagittal

view) MU shaft of penis LLazﬁﬂ‘}’m‘ﬂaﬂL‘ﬁ&lgL%LL%’J

out-of-plane

2. Real-time in-plane ultrasound
guidance bilateral injection (2

puncture) into subpubic space

AN NTNATIAR RGNS (I (transverse)
15104 subpubic uaziieverasdnliuwm in-plane

3. Ultrasound-guided dorsal penile - P

nerve block via perineal
approach (Li 2015”7, Wang
2019")

WAV NNATIARAGT I IS LN (transverse)
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4. Ultrasound-guided out-of plane
dorsal penile nerve block
transverse along base of penis
(Teunkens 2018")
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5. Reversed ultrasound-guided
dorsal penile nerve block, a modified
technique (Dottore 2020 »
2022", Zadraxil 2024%)

. Rufini
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15104161610 base of penis wazfievmsaadaluwm

in-plane

sonography QMINT¥ALTIVBIENVUSYNIMTANEN 1oy
o 1 2% [~ (% A , A [
s nm bidiuenmnszanada e ssnsndinds
13l midline e Menmnszaadilansuis 2 fla? &
aasunalanidasfududin midline Wwwans
shuvsinidney proximal NNEMUY base of penis
A% fundiform ligament ﬁ“uagjvl,@”
AMNWGNARINGTY WIsEaanmaRaANgH in-
plane Waaslamamsfesuaneanyasdnsoning
da a A d A
fanasly wazdanmadiaf 2 Wiosanmsna probe 1

2 A a A P . Y A o I3
mafinwisednBnmmadiaenmusaudilstan Dorsal penile nerve lagldinSassanTmiue
Waszduthe lumsidnesuminiimeasamnaludn Alsmennanans

Wil transverse U subpubic area wﬂwmmm probe
femusunanh N0 NNTIINYY probe Tmaaﬂm
ganmeadiad 5 LLammLmmmﬂﬂuuu’mmmu
probe vhlssnaneuauidlsnend Toednenmi
2 99uUY bilateral injection dowedied 3 lumsdnem
989 Wang X, et al”® fsanenuanvarlunsuden
Soway 4.25 wlarlddnnalunsuden athelsfions
madenismeudanaaRaIsanmnLsyaUM Il

(Y] % Uy [~ 0
wanms wazanalaaanzeaspiheiduiany



o Mysnslsmentianans 71 40 afl 2 nsngan - Sune 2568

mamaamﬁﬁa‘umauwammmﬁﬂﬂmuﬂums
@n209 Suleman MI, et al.”® Lummﬂammaw,aym
WIN9IUTEmNIA LA LT slfﬁmm@mﬁuaaml,au
e IRIENTIANaUN AiD bupivacaine wAMIANNUDI
Suleman MI, et al.® ldAnuidnduAeIfa 0.25%
bupivacaine faumAnmvasiselfaudNTusaLg
0.25-0.5% bupivacaine Inemuiheflasumudan
Mt 0.25% bupivacaine 1 MsUENLALIAVEIHNGAN
ni v ni Yo ¥ QI Yo <3
we luausfigiheilasuenuihaialasumaudon
@8 0.33% LAY 0.5% bupivacaine 3s1aayagulen
0.26% bupivacaine 1Na MUANGINANNTNTUA
NINT% 0219 IFAMNAALEIRNMFFNIANLANID
=) A Aa ¥ all 1 (7
WU RN BN A9 NN N BN TLAN G
MUMIMUANTATLA AN 9] uasiIwIulsEmINIA
Mg
=R A v gdj £ A (% xR
M3dn3Tenlanamioniunisdnmaas
Suleman MI, et al'® @@ VLNNN‘]J’JEJVL@T]JEHLLﬂﬁ’]@ﬂaN
Tofausmaansoas uissaznaivaeuiinass
WSnAeMNUENENIT Iaemsfnmaag Suleman MI, et
al’® {if Median 0gfi 555 Wil uay 34 Wit lunay
ultrasound guidance 8¢ landmark technique ¢
Ao %@msma%uwv[@”fiwel,umjm landmark technique
TS snnenmannnd (6 Aadaes Wieuiy 2 Tadans)
vibviszsznmansenmnag lenunh Tuaniziinsdinm
A v ZQA A % cll P QI L% ] %
Wetiliihesouas 40 NouNthaNamada tas
all |nll =3 dll = A v il/d
JrusIRIRAYDYT 330 Wifl WasnnMAnmAaLid
m{L‘Viym preemptive analgesia NAUNIAA vLGWyLLﬂ'
paracetamol LLay/‘Vﬁa ibuprofen wﬂwiymunamvlmu
&mmﬁfmmqmﬂmmu LavasEsIA AP aTTUTE Y
nmaaﬂqwmaqmmﬂm'g
A4 . 4 i
Fefiaaialumsenmiae AaiNmIanenNT
scrotal branches of pudendal nerve 13004 penoscrotal

. . 4! | AI Aa (% (%
junction 901ATILANLTLANTHA WM3T2IULIANES
TR lAAT% 14aNaINAN19YI1 DPNB 98y topical

analgesia AFMIINANYTEENTNA buNITHIGTA Lo

FUNU

30 e EeeNm

¥ o o A X & A
Ta9170 WMIAnmiee Wumsinmuuy case
series SWAa ann mIudanlaeunneimiuden
LazufannasannssduanusanuULYsdaidng e
fentanyl usenamidio v lvimassduenaaisa v
maudonavazgnuatsld iaifaufunmafnmans
. .. 16 niEL 2 @ a % [
Yildirim SA, et al.”® N1l MIUADNUULLALINY WY1
Twfheusnifia LUy awake technique laglaisy
topical analgesia U3HIesiasinenmnas 45 Wi waavh
ultrasound-guided DPNB M8 0.25% bupivacaine
390UN¥ scrotal branch block WUNAEATINT
véand§adouas 5 Wavdan 10 wiinewsurda
WUNA FLACC Behavioral scale > 4 T38MU 8631M3
0997 llay mean arterial pressure WNYWINNT
20% wazadudaglasy fentanyl Win 1 Iulasnsiee
Alansu
EL A = ZOGL v
UM IANWIYR3 Dottore B, et al.” nile
nll nial % %/ A 1 o
gway 10 Jasmsiashmmasadoanousyh
e LASU propofol 1-2 Hadnsueaflansy sawiu
fentanyl 1-2 klasnsueiaflansumaviaanidon waivh
ultrasound-guided DPNB LU reverse technique §133
G base of penis UMY scrotal branch block
e 0.25% levobupivacaine WENAU 1% mepivacaine
WuNSsanmMIUandusasauas 100 laaudan 15 wifl
1 al [ a2 clln( % dll A
NOUINHIGR 1NN;ﬂdmmwﬂwumwammaﬂm %38
HOTIMAUT0 I LIATANNTUANTWINNT 20 %
% Yo A A v A Y@ A
audnalAsy fentanyl 1 visadaaaensn [ HTWI5Ms
spduanaFANULLYIIEN
| xR ) 22 GL v
FAIUMSFENNYDY Zadraxil M, et al. ‘LLN”‘]JQH
dl = n: Yo . . . . .
DIELRRY 6 ﬂifl\l@i‘]_l inhalation induction with
facemask ventilation MIEPBNTAUTINAL sevoflurane
4 v %/ A Yo @ 1%
auanEEnER ST vasadenladida wazld
3 propofol 2 fadnsusiaflansumaiindanaurihns
Udan ultrasound-guided DPNB WUl reverse
technique 13961 base of penis TINNY scrotal
branch block #2¢ 0.5% bupivacaine NUNHIRMS
diSasoras 100 leendsanudan 10 wiluarSueea
(A Y Aa o A A A %
VLNN;ﬂnhmwﬂ@mmwwmaauvlm NIDNSATINITAU
PO AAHIUNNNT 15% TR AU fentanyl Wil



Mysnslsmentianans 71 40 afl 2 nengAn - SuNaN 2568 o

athalsfmaumsinenideilaifsfihenelelden
whthangulaTasssmdshdamy vhivmansousnsma
s @ A Y A o 6 o %
diSasmsdnsmlaglfiesassaanmanaimaele
A Aa v v W %
Hisgavsnm umessiuthendandale
WWIYIMIRaee W Aamswa1snsvh topical
analgesia SNUMNTIRAZAMEN FINAUMSYN ultrasound-
guided DPNB ¢ scrotal branch block SLW@’JEI“?IWL@”
Suenuounaumavaanidon ae lidaslimsssiuama
gj % A ci 9 o | a 6 dll a
sanuunvisen vandeslalldenngaloTansd tiatlsudu
UsgBninmaaimsssiuthe wagmemsainagaansn
ni A gdjl £ v 2R 3.// £ %
asvaznmiisiheudansziuenasnuuuyishle

aqu

v A [ 6 o A A
mslfiefassaananaumimslumsiasudis
1528 Dosal penile nerve FeldmanInane e
° | nll 1% K A a A v
shumbsfigneias Sedena litilsyAnsmwlumssziuiha
waardnus UL sasama luin Lazdiuan
SAMMIANAR MMITLEIN UATAAMTIZUVSNTaY 111

hematoma, swelling NG

LANH1591999

1. American Academy of Pediatrics. Technical report
Male circumcision. Pediatrics 2012;130:6756-85.

2. ﬁN’]@Nﬂ’]iﬁﬂH’]Léad@'ﬂNﬂ’mLLViQﬂizmﬂ\lWH. LLWININ
Wahmsdamsanuiduladeunduludn (Clinical
Guidance for Pediatric Acute Pain Management).
NRINN: UWSMTRNNA; 2661,

3. Semsroth M, Gabriel A, Sauberer A. Wuppinger G.
Regional anesthetic procedures in pediatric anesthesia.
Anaesthesist 1994;43:55-72.

4. Telgarsky B, Karovic D, Wassermann O, Ogibovicova E,
Csomor D, Koppl J, et al. Penile block in children, our
first experience Bratisl Lek Listy 2006;107:320-2.

5. Weksler N, Atias I, Klein M, Rosenztsveig V, Ovadia L,
Gurman GM. Is penile block better than caudal
epidural block for postcircumcision analgesia?.
J Anesth 2005;19:36-9.

6.

10.

11.

12.

13.

14.

15.

16.

17.

Irwin MG, Cheng W. Comparison of subcutaneous ring
block of the penis with caudal epidural block for post-
circumcision analgesia in children. Anaesth Intensive
Care 1996;24:365-7.

Kaplan GW. Complications of circumcision. Urol Clin
North Am 1983;10:543-9.

Holder KJ, Peutrell JM, Weir PM. Regional anesthesia
for circumcision. subcutaneous ring block of the penis
and subpubic penile block compared. Eur J Anaesthesiol
1997;14:495-8.

Dalens B, Vanneuville G, Dechelotte P. Penile block via
the subpubic space in 100 children. Anesth Analg
1989;69:41-5.

Choi WY, Irwin MG, Hui TWC, Lim HH, Chan KL.
EMLA cream versus dorsal penile nerve block for
postcircumcision analgesia in children. Anesth Analg
2003;96:396-9.

Sara CA, Lowry CJ. A complication of circumcision
and dorsal nerve block of penis. Anaesth Intensive
Care 1985;13:79-82.

Sandeman DJ, Dilley AV. Ultrasound guided dorsal
penile nerve block in children. Anaesth Intensive Care
2007;35:266-9.

Faraoni D, Gilbeau A, Lingier P, Barvais L, Engelman
E, Hennart D. Does ultrasound guidance improve the
efficacy of dorsal penile nerve block in children?.
Paediatr Anaesth 2010;20:931-6.

O’Sullivan MJ, Mislovic B, Alexander E. Dorsal penile
nerve block for male pediatric circumcision-randomized
comparison of ultrasound-guided vs anatomical
landmark technique. Paediatr Anaesth 2011;21:1214-8.
Suleman MI, Ali ANA, Kanarek V, Li M, Patel A.
Ultrasound guided in-plane penile nerve block for
circumcision : a new, modified technique suggests
lower anesthetic volume and narcotic use. Middle East
J Anaesthesiol 2016;23(6):647-53.

Yildirim SA, Ozcan H, Turkoz A. Ultrasound-guided
penile block for circumcision instead of anatomical
landmark method in newborn babies. Ain-Shams
Journal of Anesthesiology 2021;13:2-6.

Qian X, Jin X, Chen L, Pan Y, Wu B, Li J. A new
ultrasound-guided dorsal penile nerve block technique
for circumcision in children. Anaesth Intensive Care
2015;43:662-70.

2 A a A P . Y A o I3
MIFNEUILEVBMANTAALNNLIIDEUL YN Dorsal penile nerve I@aalmmadaamvm’m@

Weszdnhalundine iUl aeasama budin lsamemnnanms



o Mysnslsmentianans 71 40 afl 2 nsngan - Sune 2568

18.

19.

Wang X, Dong C, Beekoo D, Qian X, Li J, Shang-Guan
WN, et al. Dorsal penile nerve block via perineal
approach, an alternative to a caudal for pediatric
circumcision: a randomized control trial. Biomed Res
Int 2019;8:1-7.

Teunkens A, Van de Velde M, Vermeulen K, Van Loon
P, Bogaert G, Fieuws S, et al. Dorsal penile nerve block
for circumcision in pediatric patients: a prospective,
observer-blinded, randomized controlled clinical trial
for the comparison of ultrasound-guided vs landmark
technique. Paediatr Anaesth 2018;28:703-9.

20. Dottore B, Meroi F, Tomasino S, Orso D, Comuzzi

21.

32

M,Vernaccini N, et al. Pediatric ultrasound-guided
dorsal penile nerve block and sedation in spontaneous
breathing : a prospective observational study. Front
Med (Lausanne) 2023:10:1-8.

Rufini P, Cumbo S, Caccavale AR, Azzari C, Germini F,
L'Erario M, et al. Reversed ultrasound-guided dorsal
penile nerve block in children : a retrospective study.
Paediatr Anaesth 2022:32:1076-7.

Qe ey

22.

23.

24.

25.

26.

Zadrazil M, Feigl G, Opfermann P, Marhofer P, Marhofer
D. Ultrasound-guided dorsal penile nerve block in
children: an anatomical-based observational study of a
new anesthesia technique. Children (Basel) 2024;11:9-
12.

Soh CR, Ng SB, Lim SL. Dorsal penile nerve block.
Paediatr Anaesth 2003;13:329-33.

Ogundele 10, Nwokoro CC, Adedeji TA, Igwe AOQO,
Adumah CC, Talabi AO, et al. Comparison of dorsal
penile nerve block alone and in combination with
lidocaine-prilocaine cream in neonates undergoing
circumcision : a randomized control study. World J
Pediatr Surg 2022;5:1-6.

Brown TCK, Weidner NJ, Bouwmeester J. Dorsal nerve
of the penis block-anatomical and radiological studies.
Anaesth Intens Care 1989;17:34-8.

Serour F, Mori J, Barr J. Optimal regional anesthesia for
circumcision. Anesth Analg 1994;79:129-31.



Tsswennanany Masslasweninanans 19 40 atfudl 2 nsngew - Sunew 2568
d‘lunm'suwm_l n}urrmumuﬁ‘s

Bungik Metpoltn Adm Journal of Bangkok Metropolitan Administration General Hospital
- : Vol.40 No.2 July - December 2025

UNANNITING
a 1 awv aa A 4 [V [ A A 6
ﬂ'\‘iWQ']‘iiW]Iﬂ'iﬂ‘i’N'JQElﬂqﬂﬂﬁ%ﬂﬂLﬂEl'J‘llaQﬂﬁJLﬂ'iaQNQLL‘WYIEI

Q@S fREN\, N.U., B.U. (NFINTINNLA)

ABANATANEGS NITINENAEAENN

fudt Sunsuas, mu gUnsakimsuwnd, i Ss8madia, 26 Aenssndanisunng

AIIFINTINENEGTS NTINENBENINGRS Meaang
[ 1
UnAaea

whasflourmduasmaluladmgammdmatanntwnniutagiu deslbiimatanmisusssianmm
e nnSAsanndu mz‘m"mfmmimﬁﬁﬂﬁaaﬂﬂ‘szmmmmomﬂ%’méaaﬁawa]ﬂums?ﬁﬂwﬁé’ammé‘ﬁﬂ
Fofinarioduldoust il 15 anminn wet. 2568 Sariusiise HEVLUEIUM I UASABKNITNMTATLIIINMTIAY
ﬁqmiﬁmmfmmLﬂﬁﬂwﬁﬂmiﬂmﬁwﬁg@@’ﬁuﬁwEnmamimzﬁEﬁiiimaﬂmqéwmﬁﬁé’ammﬁﬁﬂﬁLf"’]lmmya@ﬁ’u
wnaflounme i

mi‘wmszmNammﬁnmaéﬁavmmm N ‘wmmﬂ‘ummwmLﬂumsaqmauwmmah mimmmamﬂivmﬂ
mqmmwmmwaﬂ ‘skummLamﬂﬂaaLmaamauwmwmmmLam@]aumaLLavmimmsmﬁﬂﬂ ottty
dssinmmstunziden ms&mmmaammmﬂmzmamwawammammeaouau‘wwaama?uslﬁﬁﬁlumiﬂﬂmwa
dofumafnanadensan Suiwienasaastradlasimsisy Tnamilsfennmdssaaniosfiownnd o
maiaesasdourmd s fifine masanuuumaide wasmadamanmadss %@aﬁnﬂum”aaﬁ@”ﬁmmm
e TaRsanesidsassslamivamilasimyide ldothamansan

uwmmﬁ%ﬁ’gaLﬁ%mmmjll,asmmmgﬂaﬁgﬂm”aq GRIEMIeRd douduusamslumanaununiaridsy
WAZENILADENIINMIILDITNMTAAE LﬁlaﬂﬁzgJnmﬂsﬂumiﬂmimﬂmﬁ'nmﬁa‘i’aﬁLf’\lmm”mﬁ’uLﬂ‘%mﬁmmwﬂ
ﬁaiﬁ'ﬁ@mmé’mwmmﬁaL@%aqﬁawal&TﬁﬁQmmwmwé’ﬂmmgmama Aanudaandy Ussniug
WAYAILBITUMIIY %ﬂﬁﬂﬁﬂ%’ﬂﬂﬁ;ﬂﬁﬁuaﬁwmmmﬂ’ﬁ’mﬁﬁmqm@IuIaQLLasLLmﬂﬁﬂ’@ﬂ%;ﬁ’u

mahen: Le3asflounms, laseneda, fussamaian

FUSUUNONN: 1 SUNAN 2568 Saunlaunemns: 22 Sunen 2568 FUNDUTULNONA: 30 SUNAN 2568



1‘5\3“”"?-"'5'”5”\3 Masslasweninanans 19 40 atfudl 2 nsngew - Sunew 2568
dninnsuwng  nquvmIIUAST

Bangkok Metropalitan Adry

Journal of Bangkok Metropolitan Administration General Hospital
Vol.40 No.2 July - December 2025

GENERAL HOSPITAL

Academic Article

Review of clinical research proposals involving medical devices
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Sinchai Jandang, B.Sc. Biomedical Instrumentation Program, B.Sc. Radiological Technology, M.E. Biomedical Engineering

Faculty of Engineering, Thaksin University Phatthalung Campus

ABSTRACT

The rapid growing of medical devices and health technology has driven an increasing development
of medical research and innovation. The Ministry of Public Health has issued guidelines for the use of
medical devices in clinical trial, which came into effect on 15 January 2025. Therefore, investigators,
sponsors, and ethics committees are responsible for gaining the current knowledge and understanding of
the principles governing the review of the clinical investigations involving medical devices.

The determination of whether a product or health-related software qualifies as a medical device
should primarily consider its intended medical purpose. The risk classification of a medical device is based
on its potential risks to individuals and public health, which also relates to its registration category.
Investigational Device Exemption from product registration for manufacturing or importing medical devices
for research purposes under Section 27(5) became effective in 2025 for Class 4 medical devices. Investigators
must obtain approval from the Thai Food and Drug Administration and a Human Research Ethics
Committee before initiating the clinical trial. Therefore, key considerations in reviewing research protocols
focused on appropriate risk categorization of the medical device and preclinical evidence of prototype
development. Consultation with domain experts is necessary to ensure an appropriate evaluation of both
risks and benefits of the study protocol.

This article aims to strengthen knowledge and understanding for investigators in planning medical
device study, as well as ethics committees for reviewing medical device-related protocols. This contributes
to the development of medical device study that adheres to international standards, ensuring safety,
effectiveness, and ethical conduct, while being continuously updated in accordance with technological

advancements and current best practices.

Keywords: medical device, study protocol, research ethics
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1.4 Supaumewanmiesasdiaunne
mMewasnisasdounm s isunamieutusry
MaUssfuanunansaanalulad (Technology
Readiness Levels; TRL) I@&J@”Wqﬁamnimqmi
CloudWatch2 9asanamgla leshisuamsls TRL T
USunaasm s uazi e winng s luylsy Faudln

SYAULIIAA (TRL 1-3) AuieMs lnuasadendiae
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(TRL 8-9)° %aLLmﬁ@ﬁvl,m”aﬂmmﬂivaﬂmﬂﬁﬂuﬂi“mﬂvl:wa
Tunanunmeadan mmmmiwwmmiawauwwal”“
Toeutisaanitiu 4 Susrman mLLa@ﬂugﬁw 3

1.4.1) TRL 1-3: §#5190%LUULEILWIAALALNS
NUNIWIFIUNI3N (idea and concept)

1% ¢ A A & A A

mﬁmmaﬁ@memsl,umiﬂimwgl,mawa
WATE] MINUNIWITIUNTIHN VANIAGNE ANNGNFaS
YNIMENFERS MITLLUIAD LLaymﬁﬁﬁwﬂmm
LavaMNGIMS I F N0 'i’JNmﬂgiyL‘]JElUVlLﬂ T4 LU
Uspinnuasanaiiesradasasdaunme Iwaw‘wwm
T T el T AR TR Jrra
v dl A 6 di a g =) v
W La3asdounng Waesusduwzdoulaainnes
UAHLAIBIHaLNE

a [ € A

1.4.2) TRL 4: §#519ABBUUNAANUNNANAFTDY
‘luﬁ'aaﬂﬁﬁ'ﬁms (pre-clinical testing)

MINIUFDUNAAN AT (design verification) A%
MEMN TINN FNFIOULMTYINN LazaNNUaaaL

6 Y A d! Y A A Gll o

melsued (i) TIDNBINNIGTUMINGANT N
PILFAYNANNDUN 1% ISO, ASTM., EN ISO, 38 {an.

TECHNOLOGY READINESS LEVELS - TRL

as adapted by the CloudWATCH22 project

O TRL 0 — IDEA forming (winédalunsafoadasiiauvms)

0O TRL 1 - Basic research (anamsysinmdiansd uazagiidiou)
O TRL 2 - Technology formulation (nsisuuuvinviidien)

O TRL 3 - Needs validation (nass13a@auanudnnislnu)

coNOOOT LW

IDEA
Unproven concepl n testng has performed

BASIC RESEARCH
Concept and app'cation hive bees 1L10 L1000 IDEA

TECHNOLOGY FORMULATION
Concept and appication have been formulated

NEEDS VALIDATION
You have an ivitial offering’ nuc* skideware

SMALL SCALE PROTOTYPE
Build 20 ugly protetyse

PROTOTYPE
LARGE SCALE PROTOTYPE
Tested in cileedee enromment
PROTOTYPE SYSTEM
Teated in an inbemded ermdiommest L Catmed. seale
FIRST OF A KIND COMMERCIAL SYSTEM VALIDATION
Al and systems verel
FULL COMMERCIAL APPLICATION

gy or gen 1yt

O TRL 4 — Small scale prototype (Pre-dlinical testing)
= Design Verification (msniudausannausi)
= VeMEAIw, Taw, @ussaugnisvinem, Cybersecurity
= mmﬂaaaﬂ’umeﬂamu 3012 uazdanadiuuana
= Suq Adumne wiu IS0/ ASTM/ EN 150/ nan.

0O TRL 5 - Large scale prototype (Pilot state clinical trial)
= Pilot stage (Clinical trial phase I)
= dAnmenudaasds wazuur Tihnlsedniaw
0O TRL 6 — Prototype system (Pivotal stage dlinical trial)
= Pivotal stage (Clinical trial phase II-1IT)
= afufuna wiafiuduauudigiu
O TRL 7 — Demonstration system (Clinical evaluation report)
= (Clinical trial phase III and report
s atsgwinenisuatunsiou

O TRL 8 - First of a kind commercial system (nsudnuaznsaaia)
0O TRL 9 - Full commercial application (Post-market stage)

g’lﬂﬁﬂ: EC Consortium. A brief refresher on Technology Readiness Levels (TRL) for EC Projects. LinkedIn; 2017. Available from:
https://www.linkedin.com/pulse/brief-refresher-technology-readiness-levels-trl-ec-consortium

51l 3 szRveBmsasmamaluladvasnaiae3osdiowne (Technology Readiness Levels; TRL)

40

A ef3ang, Aut dunsung




Mysnslsmentianans 71 40 afl 2 nengAn - SuNaN 2568 e

6
1.4.3) TRL 5-7 msmﬁau‘luugw (clinical testing)
MINeFOLLRasau e NaE U s AN S ALy
(9 6 . . . | g
mmﬂaamﬂmw& (design validation) HLNIUARUDEAN
Wt 2 vee @9 TRL 5 (pilot stage) a¢ TRL 6-7 (pivotal
stage) UALANHENATIN ISO 14155 mam@mﬁm@aaﬂu
sniaszeEvamengmmn FaandluenTIof 3
v v A A w
TRL 5: a'mmuu,ufuLwawmaaﬂuwwmamu
(pilot stage clinical trial)
m'ﬂiwwﬁmﬁmﬁm”mmummaaﬂuwwﬁizas:
o & pr ¢ o A pr
eenN I@mﬂumﬁ:ﬂmﬂumwmmm Va6 i
naNeEsd Y Tae s niudasdurname
nguenehs adnmisanntaanduuazuwlin
UszAnSmnandasasiounns manw luszazuanii
utaanitu 3 Usem
(1) First in human study N M9
Aa [y 6 o v dl 1 %Y
maauwammﬂuwwmmuuaal,uaqmﬂvl,mmvlmu
manesalnmdintow 3o ay. Ansanuaaiuhd
adesibshery dasmamueuriulngde
(2) Early feasibility study neds mMa
maaﬂmuwmmwmmw 8. MAUA §195U
mammmmmLamﬂmﬂmq@auﬁmqq AR
a A cil Lo v
maummwmﬂmuau@mm
(3) Traditional feasibility study Haneda
A [y Sdl A ¥ A % c:i
mswmaﬂuwwﬂuwammwmamﬂnammmmx
hgama

TRL 6-7: MSNA§aUNISAASA (pivotal stage
¥
clinical trial) LLazmsﬁszsﬁw
= AaAA :!I A 6 A |
msensmenatinzasiaiasdlawnne laadngs
shothamna npjussiionefiomesausssfiyns mrsinm
FsumseanuuLLaENINTaE NI NFRILAT T
WNoEUEUUTERYNG enuENAATIH UarTIENUdA
Uanasie (clinical triel phase II-III) aNHMgTUNDY
A 2 A A A 6
MatualunzidemaInlanme
1.4.4) TRL 8-9 : MINAALAZNITOAIA hAZN15IAE
waseangviasnaa
TUABUMINANTINATE LazmIama 5aud
mﬁ@ﬁ’&ﬂmzazwé’qaaﬂgﬁ’amm@ (post-market stage)
Toenfumsfnmsuuuudedona ofiamsnszaning
wasMEnuaNNLaRSENNMT ENHaSI MM G R
0 aw dd d
15. msmnuguamsiisefifieiasiaunng
ﬂg‘wmam@mwmmﬁﬂmnumim’mammﬁﬁﬂ
¥ c!l A 6 v 1
suasasilaunme ldln dszmensznanssnmsug
509 malfiesasslownme lumsinus3semenatin w.e.
2562" LazUayMEaINNUALENITNNMTAIMILALEN
(981) 1589 naNINMI 35M5 wazlenlamszansy
ADKENIINNAITNASLTIINMIIT AU ARaITDN
lassmAsumenatinineniuweTasdiawnme .. 2567
FIMMUAUNUINIOIINUEUUMIITE §R38 Uay
ADMNIINMITUTTINMTIAY Inedlansedday disil

M1519% 3 UTeNVUIMIFNEATENIAATN NI ISO 14155"

Regulatory status Pre-market stage

Post-market stage

Clinical development Pilot stage

Pivotal stage Post-market stage

stage
Type of design Exploratory or confirmatory Confirmatory Observational
Descriptors of - First in human clinical Pivotal clinical Post-market - Registry

clinical investigators investigation
- Early feasibility clinical
investigation

- Traditional feasibility

clinical investigation

investigation clinical - Post-market
investigation clinical
investigation

Burden to subject Interventional

n-interventional
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Academic Article

Development of a pre-hospital acute stroke fast track system at
Bangkok Metropolitan Administration General Hospital

Nirun Kotemolee, BNS

Nursing Department, Bangkok Metropolitan Administration General Hospital

ABSTRACT

Study Design: Continuous Quality Improvement (CQI)

Setting and Duration: Emergency Medical Service (EMS) Division, Bangkok Metropolitan Administration
(BMA) General Hospital, from 1 October 2023 to 30 November 2024, with a total duration of 14 months.
Population and Sample: The study population consisted of emergency operation team leaders of EMS
Division, including 12 physicians and 10 emergency nurse practitioners. The patient sample included 35
patients with suspected acute stroke (Last seen normal < 4.5 hours) who were transported by EMS team
to BMA General Hospital.

Methods: Pre-hospital care guidelines were developed using the Plan-Do-Check-Act (PDCA) quality cycle
integrated with a telemedicine system to enhance screening efficiency and early preparedness of the in-
hospital team. Key Performance Indicators (KPIs) focusing on process outcomes were defined to evaluate
the timeliness of patient transfer to definitive treatment.

Results: After implementation of the developed guidelines, performance met international standards for
stroke care, specifically Door-to-CT (D2CT) < 25 minutes. The proportion of patients achieving this target,
measured from hospital arrival to initiation of CT scanning, was 100%, with the median time reduced from
11 minutes to 7 minutes (p-value = 0.005).

When measured from first medical contact (FMC) in the pre-hospital setting to CT scan initiation, 76.5% of
patients met the target, representing an increase compared with the initial development phase (22.2%). The
median time decreased from 37 minutes to 27 minutes (p-value < 0.001).

Conclusion: The development of a fast-track protocol using telemedicine significantly streamlined the EMS
process at BMA General Hospital and reduced delays in the pre-hospital-to-CT interval for patients with acute
stroke. Although this project primarily focused on pre-hospital processes, the achieved Door-to-CT time of 7
minutes, which meets international standards, along with a median FMC-to-CT time of 27 minutes,
demonstrates effective information transfer between EMS teams and in-hospital teams. Nevertheless, further
integrated development with the in-hospital fast-track team is recommended to evaluate clinical outcomes,

such as Door-to-Needle time (DTN) and modified Rankin Scale (mRS), in future studies.

Keywords: Pre-hospital Acute Stroke Fast Track, Telemedicine
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viasgURmauazaniiuraalsmenanag
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1. wiadnwmamslfiwmamaguasnsihe
l5ana0aIAAaN DAL UNSULLLTINII6IY (Pre-
hospital Stroke Fast Track) %ﬂLL@Q@Lﬁ@LM@!Q%ﬁ@
nsvUaumsaTaitesdy lulsemennanans Tawsauin
msmﬁqéfa%’i’@mmmmgmmﬁa

2. LﬁaﬁwmLLagﬂ%’uﬂ‘gdLmeamﬁ?%’ﬂmwmma
Wiholsamaanifonauaaieundtuonlasmeninany
TN MRANNIINZLTULSUNMIUTTS
nasnheunndiiin amennana LLazL%aﬂmzj
masnenanglulssmenasehafinssuy
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ATLATAUA DWW

MaRewsTEE 1 MsWasnTzUy Pre-hospital
Stroke Fast Track l#ih ARNUMAI93TQUMN (PDCA)
Tt usspssnduddnmsantufinwndnsmans
andn lsmennanmd Tieneinsruumstitag
nuaziuedaasavan (KPls) WeiliuqeEaduzes
mawan Tnefimarmuainnsiomuasiian alims
Jasifiumadanaagu ffnmlaimuedatin 4
I@aa”mé‘qmﬂu%wﬁuﬁuazmmgmmﬂa et
1) Activation Time (< 2 Wi7) mmmmgmﬂnmquﬁ
RapRet Lﬁaawmmmfﬁ’ﬂumiémﬁﬁams 2) On-
scene Time (< 15 1) laesisBsmaummas AHA/
ASA fiskumdnma "Load and Go* laevimstssidu
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v A o [~ d‘ (%] Y R
azianmsnaniwiasnmlanialunisdifeen
avaneAnaen’ 3) First Medical Contact to CT (FMC
to CT) lalifin 30 wift ldennduadfdaumnasmnaming

6 2 [~ 4 l:; 1 a
WANETEI Tsanentnanang dugnitayaihaviiamna
dnld @ lumsUau® wag 4) Door-to-CT (D2CT) (< 25
WIf) MNAINTTIU AHA/ASA Faflunusianan
AL AN MNMTUTE A UNUITNIS EMS Hay
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wInmavhsaamaf ildenua i wazmaesus
amamsantaeiasiimauaanidultsanndaaiy
Fuuan|3IWeNLNa NN NNTLUWI ﬁqﬂai‘mh
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AATEEZINAY On-scene time TINVIIAM I
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1. dD6FINTIMMY (Descriptive Statistics)
én”asqgaﬁ'fflﬂLLagm”aganuﬂmmLﬁuaﬁlugmmummﬁi
(Frequency) Wassaeas (Percentage) & WILTAYALE
URsnoiidmauanuasnd shisuarneeuade (Mean)
LLasﬁauLﬁmmummgm (Standard Deviation: S.D.)
ﬁm%’m”asquaﬁ‘ﬁmil,mLmvl,aiﬂﬂ@ ihianamemloeu
(Median) Lazeas ng (Interquartile Range) ey
mamasaumaanuadsnfizastayamesiial Shapiro-
Wilk Test Lﬁa@mﬂmjm’ff;aemﬁénm@ﬁfamdw 50 ¢!

2. 0TI (Inferential Statistics) wRELITIEN
AMHLANI1896T I AT AR (Time intervals)
sywhamswannseesd 1 deiundunoumawann wae
meansEe 2 sSuumdsmaian daesafe Mann-
Whitney U Test Lﬁaqmﬂéﬁ’agadm"lmjﬁﬂmmLm
wuuldUn@ (Non-normal distribution) &wsuns
L‘ﬂ%emLﬁ&luﬁ’@d’;ummﬁwL%%mmﬂm«fﬁmmﬂmﬁ’a%i’@
APTEAILFDG Pearson’s Chi-Square Test GL%ﬂiﬂﬁl
wuhdoyalumala? (Crosstabulation) feeai
M (Expected count) #aend 5 avidan ah
Fisher's Exact Test Glumimaau I@&lﬁmumzé’u
ﬁfaﬁwﬁmmmﬁ@ﬁizﬁu p < 0.05

v 6
ABBYAN

xR | (% 1 A A
mﬂmsﬂﬂwﬂuﬂqumammmm%waama@ﬂum
BUUWAY (Acute Stroke) 1Wam 35 18 ULITUNAN
ADUMINGIN NI 18 T8 LAZARINITNGW I

17 18 wamsaNeAUSouiaulsednsnmneas
msuaunRguashmNthessiesssty Ineasdun
ot

1. wamim’%smLﬁmﬁzammslumzmuﬂﬁ@u,a
Wile (Time Intervals) wamadnzinlSenifienszes
L’;mmi@ﬁLﬁmmélumzmumi@LLa@”ﬂ’gﬂsmwaa@Lﬁa@w
FNDIRLLNAUTZNIINDUMTAAW (0 = 18) upzIze
VEIMTNA (0 = 17) InemasaLaNNLanemeaaa
Mann-Whitney U Test LLaziw&muwa@”’mmﬂﬁagm
(Median) wazFigeamasva (IQR) dasnnmanagoy
msuanuasastayanuhdayainmsuanuasliung
(Non-normal distribution) @T@LLﬂc-wﬂummﬁ 1

NN 1 deiReudisusrznmeniiingm
FEMINFDITLLE WUTMAINMIREWIAING Wazsa
anasathafltiuddymeatialu 2 %u@muﬁwﬁm o
svpsmaaTLTAm s sriheauions ez
MIATIaNTLSE (FMC to CT) ANRINNANDUTIU
37.00 W91 i 27.00 Wf (p < 0.001) LALIZEERA
@'ﬁgaLL@';j’ﬂf;amﬁﬂi@wmmaauﬁqﬂﬁﬁmﬁw CT scan
(Door to CT) amasan 11.00 wif i 7.00 Wl (p =
0.005) §muTEELIMUUAMST 2 YALNAWEG (Scene
Time) WUNANSTUUAARINN 17.50 W17l Wda 14.00
w7t wslen p-value 2saefft 0.051 Galaifiermmanshoms
SAGTEey 0.05 uelansuwiafidTy dmszerna
fms (Activation Time) INWUAMNUANGIITENI
§29NgN (p = 0.78)

Y K A o (3 o A ! o (% LY
@I']‘a"]\?ﬁ 1 L‘]J%H‘]JLﬁHU@WN‘EHE’]HLLWJWHH@?Q%‘W@ (IQR) UI3L8LIMALAUNDUNITAGNULASARIN TN

V%o NAUNISWAIW) (n=18)
TR

PRINTWRIW (n=17)

Median (IQR) (#1) Median (IQR) (%1) fiid (2 S
Activation Time 2.00 (1.00 - 3.00) 2.00 (1.00 - 3.00) -0.277 0.782
Scene Time 17.50 (13.00 - 25.25) 14.00 (12.00 - 15.00) -1.954 0.051
FMC to CT 37.00 (32.00 - 49.75) 27.00 (23.50 - 29.00) -3.838 <0.001
Door to CT 11.00 (8.75 - 23.50) 7.00 (5.00 - 9.50) -2.814 0.005

“Mann-Whitney U Test (M1ekusaeif Z ifaudasiiemasibys) (anewme): IOR Aa swasidulnai 25 A 76), sushdnyms

#ANTLAU p < 0.05
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2. Namﬁm’%ymﬁwﬁmwmmﬁwL%ammmmsﬁ

N§391U MIAeNsiFeufiuudsvininarains
Waseuy laeRasanandaguanuadisazaims
GﬁLﬁmmmmmmﬁ%i’mmmw (Key Performance
Indicators: KPIs) firtmueld leun szeznadoms
(2 W) szpzaUfuanms wm qaifiame (15 wif),
svagna FMC to CT (30 ) wagszesiia Door to
CT (25 wifl) loemasauaNNuansaIdnadunny
FUSATLVINNBUMTNA LALHAINTNAINAILFDR
Pearson Chi-Square Wa¢ Fisher's Exact Test
FmuavBunlumed 2

PNt 2 et sl Beufeudasiuea
fﬁL%wmmﬁ@ﬁLﬁmm@nmmmﬁ%ﬁqmww (KPIs) WU
RAIMIWGIN a'dwaiw%mmmmﬁﬁmﬁﬁmﬂw&ﬁﬁaﬁﬁm
MISAG b 2 ﬁn%f@ﬁnﬁ@y TRt ALY
Uivinmshfegfiheauiemslesumaesatonasd
oNTaLAes (FMC to CT) dedoausieilazums
quamellsinasing (< 30 w7 disdunndoeay 222
(4 78) lusspgtoumanan Wusawas 765 (13 T18)
Tuszeenamanan %@ﬁmmmeemamﬁﬁﬁfaﬁwﬁm
MIENG (p = 0.002) waLsEELIAURUAMST 24 A0

%9 (Scene Time) Mfisfudmsansnansfmsimle

M (< 15 W) INTRAINToay 38.9 (7 T8)
Dusaeay 7655 (13 T8) deflamnuuanshanensiiiushem
NEDG (p = 0.041)

ﬁmﬁ"uﬁn%fmwmaﬁgqLLG}';jﬁhymﬁﬂmwmma
'»mﬁdmﬁﬁuﬁw CT scan (Door to CT) ( < 25 1) wurh
Tusspendsmanamnansnsnvh laensanasisasay 100
(17 ) isdsannewmaianivildosay 83.3
(15 98) winaneaauaiday inuaNaLanes (p=
0.229) udtaeianliifiuislssdnsmnaainssaums
m&JGL‘HINWmmaﬁmmﬁm%’nmmmgmvl,ﬂmgﬁuqd
dUua3A Activation Time (< 2 wifl) lmuanauansna

MIFNGATENIIFBINGN (p = 1.000)

dqlea

msUsudgsummemssnsnenagielse
naaaLianaNasdgunsunanlsameanuges
96174 (Pre-hospital Acute Stroke Fast Track) 1%@%‘&
fanaiFsnandan1sananua I lunszuum i
WeNLNADENATEENATY NaNMEUSULkIIUUa
fansnanTzzmse luszeyinge (Critical Delays)
len mld Telemedicine maamaﬂuﬂﬁﬁsummm
QIERNIREREG LLaua@‘H%Wa%ﬂﬁﬂ@ﬂiaﬂéﬁmwadaﬂL%‘LL
mﬂwmmmaﬂmmLU%LLausmsﬁammsmaaum&ﬂu
Puiianrin gaelifis EMS dhm o qaiiawaldaehed
YeRNDTAIN M1UTEAUNURLUYWIY (Parallel
Processing) i maamsdeushemiuasmatnimin
wa daalifihadigionanmadlavuiifannis

o199 2 WasuFBUSemaNad SN T INAINI (KPIs) S5 INTOUMTWMW LagraInanemm)

AITINATNN whaane NOUWRIW (n=18) PRINAIWT (n=17)
’ o v o v Xz P'Value*
(KPIs) (Goal) 1WIB (50282) WIB (50282)
Activation Time < 2w 13 (72.2) 2 (70.6) - 1.000%
Scene Time <15 m‘ﬁ 7 (38.9) 13 (76.5) - 0.041°
FMC to CT < 30 WA 4 (22.2) 13 (76.5) 10.300 0.002°
Door to CT <25 ‘Hﬂﬁ 15 (83.3) 7 (100.0) - 0.229°

*“Fisher's Exact Test, "Pearson Chi-Square, Weeh@oymiaianszel p<0.05

a v . , A Ay A v v i A Ay | I
NANBNG “NOFRUAIE Fisher's Exact Test (AAINNNAIONNDAONINUDEINI 5 mammﬁamaéﬁaamu 0),

"MAFDLUME Pearson

Chi-Square ({a9nnTaanadlasduaTLim MaNNdmManisdish > 5)
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Invention Report
Scan smart, manage easy: Reagent inventory management with Stock TEx

Chonnamet Anantasomboon, B.Sc.

Medical Technology Section, Bangkok Metropolitan Administration General Hospital

ABSTRACT

The reagent inventory management of Division of Medical Technology, Bangkok Metropolitan
Administration General Hospital, which was previously operated using a manual system, encountered
several problems, including outdated inventory data, delays in report preparation, and reagent losses due
to expiration. These issues adversely affected service efficiency and increased operational costs. To address
these problems, the Stock TEx reagent inventory management program was developed. This program
integrates three tools: Excel, VBA Macro, and TBarcode Office, to support automated operations. Its
functions include barcode-based reagent receiving and dispensing, automatic balance calculation, and real-
time inventory status alerts with color-coded displays based on expiration dates.

This study employed an action research design with the objective of comparing outcomes before and
after the implementation of the Stock TEx program, focusing on costs incurred from expired reagents and
the time required for inventory report preparation. The target group consisted of medical technologists
directly responsible for inventory management within the department.

The results demonstrated that the Stock TEx program successfully reduced reagent expiration costs
from 31,030 THB to 0 THB and shortened the inventory report preparation time from 120 minutes to only 1
minute. In addition, the system was found to be user-friendly, easy to operate, did not require an internet
connection, and effectively utilized existing resources within the organization.

In conclusion, the Stock TEx reagent inventory management program significantly enhanced
inventory management efficiency in terms of accuracy, operational speed, and cost control within the

department.

Keywords: reagent inventory management, inventory management system, barcode, action research,

laboratory information technology, Stock TEx
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