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Gross Negligence as the Cause of Liability in the Context of Act on Tortious Liability
of Officials B.E. 1996
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Abstract

When there is a damage occurred in the state agency, and there is a rational evidence
which can be proved that the damage was caused by an official, the state agency will set up a committee
to investigate the fact of tortious liability in order to investigate who caused the damage no matter with or
without intentionally act or negligence which will bring about a wrongful act. If the committee found out
that the damage was caused by an intentionally act or gross negligence, the official must be responsible
for compensatory damages for the loss of state agency’s property imposed by the administrative order.
Failure to comply with the order will result as assets seizure to repay the state agency’s loss. However, if
the committee found out that the damage was caused by unintentionally negligence, the official does not
have to be responsible for any compensation. The important point is what activities are considering as gross
negligence according to the Act on Tortious Liability of Officials B.E. 1996 which is becoming a controversial
topic to discuss on the state agency’s consideration.

The study found that according to the Supreme Administrative Court’s judgement, gross
negligence’s characteristics in the context of government official can be described as willful behavior done
with extreme disregard for the duty, safety, caution, related rules and order of the state agency. However,
the official who posed with all mentioned characteristic, sometimes has commit with a careful act and
somehow could not prevent the damage occurred. Therefore, the study suggests that to consider the case
whether or not the act is considered as gross negligence or negligence, the administrative jury who involved
in the tortious liability should explore and study the judgement of the Supreme Administrative Court or
Court of Justice to support your decision in making judgement with justice to bring about an effective

decision in working at state agency.

Keywords : gross negligence
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ASNAIUIITNIINTIIATIZIEU TPMT faemaila Multiplex ARMS-PCR
vasiasufuinnisanvunlainineuazeadlalad lsane1unafssny
Development of TPMT Gene Analysis using the Multiplex ARMS-PCR

Technique in Hematology and Oncology Laboratory, Siriraj Hospital

2 o o o o em o o 1%
Uspuum AsyUssnmnad’ nuteyys unsdin’ ey 1w Uiyl

Preeyanun Siraprapapat! Kochpinchon Chansing! and Jassada Buaboonnam®

el iRnmsannlaisineuazedlalaglaliuinisnsiaiasieyt Thiopurine S-methyltransferase
(TPMT) variants @ 28LnAilA PCR-RFLP (Polymerase Chain Reaction- Restriction Fragment Length
Polymorphism) faust.a. 2547 auistiagiiu wuidiarwiaunives TAMT variants 1iatu 4.27% dslunns
AT iR iemedaiarldnaideuihmnusenmsinsesindmil saiideddihen-asnivansein

ety WoaUuAnIs FalARauIN1Tn9I9TAIER TPMT variants 4 wiia laun *2 (238G>C), *3A
(460G>A, T19A>G), *3B (460G>A) hag *3C (719A>G) arainalian multiplex Amplification Refractory
Mutation System-Polymerase Chain Reaction (ARMS-PCR) LﬁaamwmmLLasamﬁunuSLumimaﬁmiwﬁ
Taensduio1westieiiinisdinsIviiasiest TPMT variants semadia PCR-RFLP $1uau 150 518 970
frogharaua 749 318 AT TPMT polymorphism fagmAlia multiplex ARMS-PCR wudmneiieg1e
finsvinsesidemaiin multiplex ARMS-PCR TWinafidenndasiumsnsiadaemaia PCR-RFLP wonainty
waflA multiplex ARMS-PCR §3lnani1snsiniiasizifisiaiuaztivanmldiieastduinninisldinada
PCR-RFLP

Tagasu multiplex ARMS-PCR 18un13n9293iasviisiuseansnmuazquileuasdiodosiun

v
a = a

Hanannainnisldiouleifniwig (restriction enzyme) fimatindiuainimadia RFLP 1a

AdAgy : TPMT, Thiopurine S-methyltransferase, 6-mercaptopurine
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Abstract

The Hematology and Oncology Division, Department of Pediatrics had provided the analysis of
Thiopurine S-methyltransferase (TPMT) variants using Polymerase Chain Reaction-Restriction Fragment
Length Polymorphism (PCR-RFLP) method since 2004 and the prevalence of such variant was 4.27%.
However, this technique seemed to be time-consuming and utilize several reagents.

We, therefore, developed the new analytic method which was considered to be more time-
saving and economical using multiplex Amplification Refractory Mutation System-Polymerase Chain
Reaction (ARMS-PCR) to determine 4 variants of TPMT gene namely *2 (238G>C), *3A (460G>A, T19A>G),
*3B (460G>A) and *3C (719A>G). The results showed that there were 150 samples randomized from all
749 samples to determine TPMT polymorphism. Of all samples, the multiplex ARMS-PCR technique
yielded the complete concordant results to PCR-RFLP. The multiplex ARMS-PCR technique effectively
reduced the cost and operation time compared to PCR-RFLP.

In conclusion, the multiplex ARMS-PCR method provided the concordant results and appeared
to be cost and time economical. Additionally, this method seemed to prevent the potential errors

related to restriction enzymes during the process of RFLP.

Keywords: TPMT, Thiopurine S-methyltransferase, 6-mercaptopurine

'y} ¥ dld U o
NANNITUALIVIANE al., 2004 : 407-417) Tug el seaun1sinanuees
81 Thiopurine S-methytransferase (TPMT) woulas] TPMT ¢ o1aviiiiAnenshifsUszasdnng
:ﬁ'wquﬁ'ﬁqé’gﬂummamauleﬁﬁﬁﬁmﬁqﬁmgéfu Ta#ininen (hematologic toxicity) 14U Neutropenia
Uf)1381 S-methylation va3esUsENBUNIN aromatic lusgfiguusauneainn1az pancytopenia
WAz heterocyclic sulphydryl compounds & 448 AMERA191NN15LASUEINGY thiopurine Tuwuingn
a13Usenauvese anticancer Tunau thiopurine Lau Unfi (Silva et al,, 2008 : 700-704) lumsnsramAIy
6-MP (6—mercaptopurine) hay immunosuppressant Nm‘UﬂGI‘UENEJu TPMT Q\‘iﬂiﬂj’]ua’]ﬂwmaﬂqiﬁﬂw’]@jﬂag
\u AZA (azathioprine) (Roberts et al., 2004 : 49-53 ; ndudusiaddongu thiopurine Tumsinu el
Silva et al., 2008 : 700-704) HA1THUITLAUNITIIIU NIAANTBIANNLEEIYD9K U (Okada et al., 2005 :
vosoules] TPMT sondu 3 ngu ldun ngufifisvau 677-681) Ingiamglugieinuindu heterozygous
mw‘hmuqq (high activity) a&ujﬁ 89-949%, ﬂ@'uﬁﬁms 1159 homozygous V8s8y TPMT AWANIYINY
vinusEFunans (intermediate activity) o¢jfi 6-11% voueulelegluszAunans ¢ vise lifiae Waiey
wagnguNImIininuszaum (ow activity) 8g#1 0.3% N wild type (TPMT*1/*1) (DiPiero et al., 2015 : 409-
(Chrzanowska et al., 2006 : 973-978 ; Murugesan et 413; Lennard & Lilleyman, 1996 : 328-334) 139
al,, 2010 : 121-127) Gasgsuresmavinnuiiasionms wmdnsiudeyannuiinunivesdu TPMT ludiay
metabolism ¥esen thiopurine gviliunmganunsausurnnenivanzauiugae
&1nqy thiopurine gniuldlunis¥nu 39 Laaﬂiﬁjﬂwmagum WALIZAUUNY F39zan
TsauziSasindanudoundy (ALL : acute natafgsnofndukazUsrauaudnsalunis
lymphoblastic leukemia), 15AQ T uinuieq Srwldsnnget
(autoimmune diseases) wagldlunisnagiduiuly maesuUansavnnladisinguag
JUhedile¥unsugnaneeteas (immunosuppression) aodlalad nAdmnusneans laliuinismsa
(Chrzanowska et al., 2006 : 973-978 ; Schaeffeler et WAL TPMT variants 5 vila loun *2 (238G>0),

16
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*3A (A60G>A, T19A>G), *3B (460G>A), *3C (T19A>G)
wag *6 (539A5T) sewatia PCR-RFLP Tugaeifing
WUy Acute lymphoblastic leukemia (ALL) el
wavaeuenlssneIua 91ndszaunisalfinauan
WUIANUYNUBINTSAA TPMT variants as&"ﬁ' 4.27%
AwA TPMT*1/%3C (3.65%) waiw TPMT*1/%3A (0.61%)
WA bUWU TPMT variants 9@ *2, *3B uay *6
(Treesucon et al,, 2017 : 173-182) ﬂ?ﬂ%@yjaﬁﬁﬂﬁﬂ
uanslifiuinnsiinanuiaunRves TPMT variants
wuldidudauties udnedAdedlnudfyuas
$ududemsramanuinunfvestu sufuiedu
MSNAANENNIUAIATITIATILALAZNITUS NS
TWABeau FaldvinnsAnunisnsaainsigs TPMT
variants frewafia multiplex ARMS-PCR fiaetaean
Funou nan Aldd1e saurandofinnainiiens
AaTuanMsATITlAsIEianmaiin PCRRFLP Tag
wiatia multiplex ARMS-PCR Afmuntuiarasam
ANURAUNRYDY TPMT variants Liies 4 ¥l tawn *2,
*34 %38 Wway *3C Wiy 1esanfiriusnliieedl
S199IUNSNY TPMT*6 5umadasninveansle
wAfla multiplex ARMS-PCR fiuansneiiu TPMT
variants %13 4 sflaideadu 3alaildin TPMTS
WanlunsAnwedad
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UszaAluN1IY

WAIUINITATIIATIER TPMT variants
wila *2, *34, *3B waz *3C aemaila multiplex
ARMS-PCR Litafiudnen1nnisu3nislinsagu
shustsandunoy 11a wavaldarelunisnsaa
RIGHE G

AN1sAnEN
1. frogrededensna

vinsdusieg1s DNA vesfteiiinisds
ASIILATIER TPMT variants aretnaila PCR-
RFLP 41121 150 19819 LUy blind test 910
Sruauitanun 749 faegns (Funmngudionade
75 Estimating an infinite population proportion)
Tagfieeg1e DNA leannn1sannale3s Phenol
Chloroform (Green & Sambrook, 2012 : 47-53)
%39 35 Salting out (Miller et al., 1988 : 1215)
911 whole blood

2. wala Multiplex ARMS-PCR

fanUasnaiia multiplex ARM-PCR 289
Roberts et al. (2004 : 49-53) Iagtis19e19 DNA
AN 100-300 pg UIATIVIATILEN TPMT
variants 4 4 wiln TéuA *2, *3A, *3B uag *3C lag
14 specific primer AUANSIT 1

M1351991 wans specific primer #14lUN1575979% TPMT variants 919 4 ¥l AivAilna

multiplex ARMS-PCR

Primer Sequence (5’ to 3°) Tgazdun un (bp)

B2Mf TGT AAA CAC TTG GTG CCT GAT ATA GCT TGA

Internal control 574
B2Mr CAT CAG TAT CTC AGC AGG TGC CAC TAATCT
TPMT2C ATC TGC TTT CCT GCA TGT TCT TTG AAA CCC Common wild type
TPMT2W CAC ACC AAC TAC ACT GTG TCC CCG GTC TCC Wild type 194
TPMT2M CAC ACC AAC TAC ACT GTG TCC CCG GTC TCG TPMT*2 mutation
TPMT3BC AGG TCT CTG TAG TCA AAT CCT ATA CT Common wild type
TPMT3BW ATT TGA CAT GAT TTG GGA TAG AGG TG Wild type 245
TPMT3BM ATT TGA CAT GAT TTG GGA TAG AGG TA TPMT*3B mutation
TPMT3CC ATT TTT AGT AGA GAC AGA GTT TCA CCATCT Common wild type
TPMT3CW TAT GTC TCATTT ACT TTT CTG TAA GTA GTT Wild type 325
TPMT3CM TAT GTC TCATTT ACT TTT CTG TAA GTA GTC TPMT*3C mutation

17
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N1379737LAT1ENNIAURAAUNAVDS
TPMT variants Waagaiia aauinaila multiplex
ARMS-PCR agi1n1suas primer wuatdu wild
type primer (W) tiiol4lun1snsiam wild type
war mutant primer (M) teldlun1snsiamany
HaUN@AY09 TPMT variants usazvia wazgly
primer gaa B2M (B2-microglubulin) 1u internal
control 983U A58 PCR N5HNI1TATIAN
TPMT*3A 3gyinMskUanasIunusenIng TPMT*38
way TPMT*3C Tun15m5997LA512% (Kham et al,,
2002 : 353-359 ; Schaeffeler et al., 2004 : 407-
417)

NILUIUMSURATe PCR Usanms 25 il
Usgnounie 1X PCRBIO reaction buffer, 1 unit
PCRBIO HS Tag DNA polymerase (PCR Biosystems,
England), 2 uM Primer mix (wild type/ mutant
type) uag 100-300 ng DNA d unauidna3es
PCR mudunousisd

1) Pre denaturation ﬁqmwgﬁ 95°C 1Ju
a1 2 Wi

2) Denaturation Migamail 95°C uraan
15 Junl

3) Annealing flgaumgdl 60°C (Huan 15

Y

IVt

a

4) Extention lgaumadl 72°C 1urian 15
il
5) Final extention 7igaungfl 72°C 18u

a1 7 Wil Ghugisenlutduneud 2-4 $rviamue
35 39U)

3. Gel electrophoresis

11 PCR product Al#a1nnsvinujizen
PCR U3u1015 10 pl 17LenvuInlIY agarose gel
auidudu 2.5% FreinTosiuiaa (Gel
electrophoresis) fanszualain 100 v iduan
a5 w9l Tagld 100 bp DNA Ladder marker 19u
DNA 1105571 Litelddwiuifisuruiniu PCR
product #ild Fslunislnandegsadiaa aslnan
PCR product t9ug Fefr0g1amdaazlnan PCR

18
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product 910 wild type primer (W) wag mutant
primer (M) g iilelsiinesonisiuSeuidiou uasdl
PCR product Fdu positive control Wag negative
control TlunmsiSeuifisusiudie ieudanain
WWamuRaUnRves TPMT variants viiala 3o ld
wuanuAnUN tnedl positive control Fafen
fingrany TPMT*1/*3A uay negative control Av
fregredilinunnuiinunfives TPMT variants sia
4 wiln (TPMT*1/*1) §9va 2 fregraldvinnis
MTIVFDUNIUNITNN sequencing a7 (Treesucon
et al,, 2017 : 173-182) \flsusnvuiniasaudaii
LNULYA agarose H1EDUAIBETT ethidium
bromide wartufinuaiilédionisarenindae
\P3083UL9a (Gel Documentation)

238555UN1578

nsAnwnfeiilggunisiiansansesssy
n3delunyyd MNANENIIUNTITRALATUETIU
NNTTITY AMELNNYATEASAIIIINYIUD
UNMINYIRENANG T99ElATINNT COA no.Si 087/2021
astuil 8 fiquisu 2561 wagaalasens 41/2562
aviuil 2 nuanvius 2564 rewhmatiudoyagide
VLﬁv‘l’ﬂLaﬂaﬁ%LLw%a;ﬂa (Participant Information
Sheet) LagMINABDLAALINUITUYDUITITINNNTIVY
(Informed Consent Form) kgt uilasinside

NNAY

NANTSANYA

ATENE9311n1517 PCR product 7114
ndumeumsi multiplex ARMS-PCR 11ienuwnn
PCR product 7uaii 1 ¢ A835 gel electrophoresis
Wad AEYIN1TRUANAINAITATIIAYUIA PCR
product AlfusiagauaLiisuiiu DNA 3nasg I &
wandlugunnd 1
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g'ﬂmwﬁ 1 Nan15A5298Y TPMT #ildannn1sin multiplex PCR-ARMS

——
—
—_—
_—
P——
—
—
—
S o

g‘d‘ﬁ“ 1 WaRFIDE1NaNIATINEY TPMT Aildannnnsii multiplex PCR-ARMS finunsiin heterozygous 84
8u TPMT*3C Taedl band wu1n 574 bp \Ju internal control

Lane 1 = DNA 41913574 (100 bp DNA ladder marker)

Lane 2 = No template control
Lane 3 = Positive control (TPMT*1/*3A)
W = PCR product #l4 wild type primer

MFIATIES TPMT variants 314 4 wn91n
waﬁqaéwﬁuamﬂugﬂﬁ 1 9gvhnsiasevinadile
WS BUWIEUTETNINTDT W hag M 989uiazfl0e1
s2uiu Aun1siUSeuLisy DNANIRSEIY Lae
Positive/Negative control fiie89nsuiana et

- Positive control #38 §eg197ny

TPMT*1/%3A agUs1nguau 4 wou lu
%83 W (wild type primer) fivwin 574,
325, 245 way 194 bp laguaazyuia
LAAIDIFAILNUIYDY internal control,
*3C, *3B Lag *2 A1uanu laeliguiu
DNA 1175314 Tuvauzfites M (mutant
type primer) 3gUIINUAU 3 UOU VDI
internal control, *3C ha g * 3B
AIUEIFU La8n1ISAN mutant SIUAU 2
FLMUIVDS *3B WAy *3C UARINT
TPMT*3A annuadilduansin shognedl
Wu heterozygous *3A Negative control
wagAInegne TPMT*1/*1 Tusdes W 9
Usinguau 4 wau ¥ed internal control,
*3C, *38 way *2 muddu Tuvasiives

19

Lane 4 = Negative control

Lane 5-6 = $noes TPMT*1/*1

Lane 7 = $10819 TPMT*1/*3C

M = PCR product 4 mutant type primer

M 3gUs1Inuau 1 Lau ved intermal
control Wiy

- TPMT*1/%3C azUsnguou 4 wau Tu
Y99 WIrUsInguau 4 uau veq
internal control, *3C, *3B way *2
puddu Turazdites M azUsnguay
2 uaU U919 internal control Lag *3C
wanedn feg19iLfu heterozygous
*3C

\osanlunisasadnsesigomainag
A¥ATINANY TPMT variants 114 4 vila A *2,
*34 *38 Wag *3C Wt F9TuUA1TI8UNAT
uanadu TPMT*1/%1 aglaiuanads wild type 09
gu TPMT uaazuaninadn lunuanuinun@ves
TPMT variants s & ¥9ains2931A518 ATy
(Nguyen et al,, 2011 : 1-7)

INANANISNAFDUNUINNITATINIATIEN
alginaila multiplex ARMS-PCR31AN15d Y
Frogevanun 150 §ee1e Nani1siAsIzvid
d0AAABINUNITNIIAA8LNATA PCR-RFLP
wena nBinAda multiplex ARMS-PCR

574 bp (B2M)

325 bp (*3C)
245 bp (*3B)
194 bp (*2)
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AMUEIUISaTIsanAlgInglun1stgine-asued
LAYANTYEZLIATMINITATIDIATIEV LARLASIAILA
170 Wewiguiunsidiwmaiia PCR-RPLP

miaﬁ‘diwwamsﬁnm
Tun1slinseiannnisgudiegiarionun
150 578 NSLIUFIBET LA 749 518 WU
W 150 et madeuseds multiplex ARMS-
PCR 1u Ifnanisinszvifiaenndesiunisnsia
fewatla PCR-RFLP LagieauaunsnvaInis
THwnaila multiplex ARMS-PCR @1unsagaslunig
ASI9IATITIIANURAUNRVRE Y TPMT lanaie
variants luiafeniu (Roberts et al., 2004 : 49-
53) 35AanaauNsaanA a8 UsENe 300 UM
FON1TIATITIA 1 AIDE1T LATEINITNANTEELLIAN
Tun13n5193LAT T Rasa ATl dIa 1 UTE U
1,080 wnii/ads widewiles 300 wni/adawinty
ilesmninaiiniiasld allele specific primer
Tunsmsunusduineeos TPMT variants §199]
AfAus ity (Gearry et al., 2003 : 395-
400 ; Lee et al.,, 1995 : 398-405 ; Roberts et al.,
2004 : 49-53) \Junalinisnsiaitasigniining
S5 Laz LU UNIINSATITAS AU LR
141nalln PCR-RFLP 98nszuauni1ssunaui
Fudauu1nnin (Kham et al., 2002 : 353-359 ;
Otterness et al., 1997 : 60-73 ; Yates et al.,
1997 : 608-614) sislutuneunisin PCR itolils
PCR product ¥ass1uuusdutdivuislundasy
variants uazti PCR product #il#i1gtunaunis
71 RFLP lnwagldioulasidndinnzluns
JtAsrginainidu wild type %50 mutant
(homozygous/heterozygous)
nUsraunIsansiiusniswuan Tu
Fumou RFLP Hu mnUSuias PCR product way
ouladdndnnizddadiuiildivunzanfu nie
oulesidnsnzidonann (Okada et al,, 2005 :
677-681 ; Roberts et al., 2004 : 49-53) 9g3i1l#
WNAANURANAIALUNITATIRIATIE LAY EINARD
msulanadifaluanenuduadls snfegiatu
n1smauRnUnfuesBu TPMT*3B ieold PCR
product au1a 304 bp dluTiAsEde funeu
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RFLP Taelgiouleidasninie Mwol (NEB,
England) n1sudana Ao windnaletoulyilda
Junzlaviun PCR product aunm 267 bp wans
dulsinuanuiinun@ves TPMT*38 mnteulesl
fndwizanlalinua PCR product Sautn 304
bp kay 267 bp wanidu heterozygous *38
wazsneulasidndwigldaiunsadaleiag PCR
product #vu1a 304 wanedndu homozygous
*38 91n@lpg1en1swlanavziiulainmneuley
Fasnniziiuszansnisiiuiianas nie
Wdouanin n135azda PCR product 819vinlelal
auuvizﬁ (incomplete restriction digestion) #3®
Foluldias Feazdemanonanisinsziuaznig
LLUamaﬁlﬁgﬂﬁaq Wi AansadeuaInAL s
o1

wenaniinsldimaiia multiplex PCR-
ARMS gansalalunisuiaduiaunfves TPMT
gwane variants Tunanfioatu Fduduneunisin
PCR avfosmannsfiuizausonisi PCR (PCR
conditions) Yadusag variants Wi N15USU allele-
specific primer, 115U%U MeCl, Tudunaunns
W33 PCR reaction siufian1sUTugngiilv
wanzaulutuney annealing 1usu (Roberts et
al., 2004 : 49-53) sl umunzauson1s
UAsen PCR lunisnmidumiadmangvesgula
ATUNNAILALUT N19ATITLATIEHAEnATla
multiplex ARMS-PCR 1Jumafiafidussansamn
drvlunisasianiauiaunfvesdu TPMT an
Anudssfionatintuannmaiia PCR-RFLP 1y
a819f agrelsAmuinis@neinisldmaia real
time PCR F9dUszansnanlunisnsrafiusiugn
AU150RTIIANNARUNRVEIEY TPMT lanaie
variants Tuaanfgituuazisininnisidinaila
multiplex ARMS-PCR (Schiitz et al., 2000 : 1728-
1737) uded1elsAansldinaila real-time PCR
Fafldunuildlunisnsiaiinsizsiiiganin
wafla multiplex ARMS-PCR 883110 (Roberts et
al, 2004 : 49-53) lun15AnwIASsEa 0 AenAnE
walla multiplex ARMS-PCR Tun1snsiaiiasigi
MIANMURAUNAUDY TPMT variants

nsagukanazUslaviildannsine
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NN1IASIVILATILRNIAUAAUNAUD
TPMT variants fii1uu19zldinafia PCR-ARMS
uar PCR-RFLP duudumaiaunsguilédily &
nszUunsIesvRluldayafmaneduney uay
Fodldihen-arsiainarnnane Tnglawizdunou
RFLP fifinsldteulesidnsinig a1nn1sAnen
wuiludunsuenaindetanainldsietady
sina ldResdinismsedinszienionsiadeu
8nAse neufiazyiinisuvanadild tiesainnu
AuARUNAYEY TPMT variants T datiunis
WAIUINITASIATLATIERA8IMATlA multiplex
ARMS-PCR az918andafinnainfienatintunas
Filinan1snsanszifisngs Ussudnaldane
Taunniunadaiy

%’amuauuzmnmﬁﬁﬂ

IINASANBIRAUINITATIVIAT TS
wuindletmaila multiplex ARM-PCR TUl4Tu
nsTwusng avlinansnsadnszdfisimdang
wardidupoulumshauiine ldgeenn uazde
analdnelunsdernen-ansaillgilusgred @
wfuustlomilitugiiaulaannsathluldlsons
TUszandnm

anAnssuUsENA
fifevevounuivihiiviosufianis
waze1sdunndanvilainineuazesdaladyn
yiufinosatiuayulagndn iyl sz
og1eeillos vorOUNTEANNIATNININTITAANS
AMTLNNEAIARTASIIINeIUIA AlRldan1ud
guUnsal La3esile uagdureANazAInluNNTYn
Weoilldsagaslulaed
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Abstract

The objective of this study was to determine seroprevalence of goat brucellosis in 6 districts

of Kanchanaburi province between 2014 - 2018 in a total of 1,437 samples from 90 farms. This

retrospective descriptive study found that seroprevalence of goat brucellosis was 7.44 %, herd

seroprevalence of 40.00%. The seroprevalence of goat brucellosis in the summer was 9.45%. And the

seroprevalence of goat brucellosis in goat showing clinical signs was 53.33%. The seroprevalence and

distribution of goat brucellosis was into the preliminary situation of goat brucellosis in Kanchanaburi

province. In addition, it can be used as basic information for research in the future.

Keyword: Brucellosis, Prevalence, Goat, Kanchanaburi
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Abstract

This chemical inventory program was designed to control the chemical management following
the safety guidelines for laboratory in the Enhancement of safety practice of research laboratories in
Thailand (ESPReL) with the support of the National Research Council of Thailand. This guideline requires
information management, record- keeping, and reporting requirements related to remediation or
management activities using chemicals. This study has explored the necessary chemical handling
information and analyzed the data to create a chemical inventory program suitable for regulation of a
laboratory with Microsoft Access. The procedure, working time, and number of the ESPReL checklists
obtained on the chemical management systems using the program were compared with the earlier
paper-base management systems.

The results revealed that the program can reduce the procedure for chemical borrowing and
returning from 7 to 4 steps and reduce the time spent on doing a chemical stock report from 15
minutes to 35 seconds. The number of ESPRelL checklists on the chemical management systems
increased from 45 items (in the year of 2018) to 71 items, representing a score of 89.2%, higher than
the average for 85.0% of the ESPReL project. This development of a chemical inventory program, in
addition to providing convenience and safety to warehouse administrators and chemical users, is also

part of the preparation to reach laboratory safety standards in the future.

Keywords: Chemical management, Chemical inventory, Microsoft Access

NANNISUALINANE AuUaensievesieslfuinnislarenisdniiaudl
Foluwuusouay ESPReL w38 ESPReL checklist
Tudulad http://esprel.Labsafety.nrct.go.th/ﬁ
U31139AN15LAENBIUINTFIUNTITY d119n9Tu
AMENITUNTIVYLMIVIR

sEUUUIMIsiani1sAulaendgues
WoaUJUuanas aruuuInievesdidney
ANENTTUNTITEUeTR AlARTunmsudous U
w..2554 Tudelasan1sonseduu1nsgIuaIy

AR VUM sviundan ansviunumemeans
Uaeaderesufjuininisideludssinalne

uINeISawaIuasUnNs WuiesuRn1s3ded
(Enhancement of Safety Practice of Research

Laboratory in Thailand, ESPReL) fiosAusgnau
7 1o lunmsiestusazanaudes laun 1) n1s
US55 UUNSIANTISAIUAINNURDANY 2) SYUU
N159AN15@T5LAN 3) STUUNITIANISUONLEY 4)
aNWENNNIENIMTDWBIUURNS aunsaluay
w3esile 5) szuumstlostuazuilasesunsie 6)
mﬂﬁmmiﬁugmLﬁaaﬁuﬁmmmﬂaamﬁaiu
Vol URN1T wag 7) N15dnn1sdeyauazienans

v
o 13

el UAn1siiinsiulasinsaiunsaseidiv

WWglasanisensgiuuinsgiuainulasnde
wosUFtRnsiTelulsemelne daudl wa. 2560
Tosiaumzidou: 2-0260-0119-7 Faazdvsvinnsg
d153vanunImANuUaenievioduuinnig vse
ESPRel. Checklist 1uUszd1mnT wailuseningd
W.A.2561 — W.A.2563 WuiiesuuRn1sviunian
UseLiu Checklist adan1sdnnisdeyaansiadila
iss 45 do nduiidTadiuiu 77 4o 1dosann
ansuuasindiuliistuiindeyaiduonans Tuld
TufinUsuiuarsauniaidudszdn lafidudin

30



A

Mahidol R2R
e-Journal

Usgiansldauiinsudu liflenansteyaninu
Uaensiy (Safety data sheet, SDS) uagliamisa
Anmuiununengvesansiaiiliegesing Judu
uena Nt it mumansiaiiandh danswaiien
sanevialuadsans waylifdunoul fuRidemid
asadiislilihndulundufiinuataseusos
9

o

nsnasieilidudadedesnddunanveas

WoeUfuRnisananudusunsionaziiv n1s
Famsansaiiiiade dosnruauliiiarsiadiving
$fu daAvegraminzay tadoudigagng
Uasnsouagldauieanusednseds nsliansuy
Jayaarsiadasuiuliisenldteyadmiuuims
Fan1satuais q lad1e denarsdeyaninu
Uaendy agviliuszifiunazdanisaiiuides
wialluansiaduagdnasseuuszanald (@inau
AMENTINNTITOUUIYR, 2555 1 14) Feify
FenfuRnsAtsvitTamstanisansailluseiui
AITUTUUTITEUY ansuuasialvesiesuuming
iilotlesrunazanaudedliiuduitRnulild
auuUftRiemuUaendy
nsfnviieanisdnnisansiafiuazved
AodunseluiesujoRnsimnssudananden
uningrdeinalulagsnvuinagissugi o
Foiauanuriinisiniszuudaiudeyaaisiad
Iaunsansivaeudoya Wy USuiu 31wy Ju
nune1y warideyaniulasndevesaisiadl i
Jlévieaufuanisidndleine 1Tuisesiides
auduns ([Uans uluAu wazdnsuia ek,
2563 : 103) Fadulumuumunliunsdanisansiad
Tudlagtiu Alusunsuasuvansiafidsaguiile
Swhensandusiuauann (Rooney, 2001 : 15)
warludszmalneeaiiivibsnuuinislusunsuan
suuasiadiiameidewdildanuls wu lusunsy
Cheminvent Y8981 N9MTUAMENTTUNITINEY
wii9y1@ Tsunsy ChemTrack ¥@99W1aINT 0l
WInede (YRl dnusian wazane, 2560 : 17)
Fadulusunsuiinseungquszuunsinnisasiad
Iivanuane defvesnistdlusunsudusagude
anursninunlglaviui widlddosusussuunis
Joansarsadlindulumulaseadralusunsy 1l

31

13415 Mahidol R2R e-Journal 37 9 atiufl 1 Usesiiouunsiau-luseu 2565
Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

http://doi.org/10.14456/jmu. 2022.4

anusaunlelamslaamnlusunsudates uazd
Joulvnslilusunsuiidesasmeidougdldidng
syuunatavesgiaunlusunsy Jautssedunis
Wnisdayavesldnuesianiu 1usu

Todrinveanislilsunsudnsaguluns
UIMsdnnstayasae q vilvdinswaunlusunsy
fansutuanldiedrenadeafuszuuaudivh
og wulantunou Latwazalddeld 1y an
vatAunigunsailunulsyigednuilnialu
Isalniienau 210 134.3 Fud wnde 39.9 Fud
(A1AT YayLisl, 2555 1 76) anliatAumezlnau
gouthyslulssnundndnndndiuain 31.99 widl
WMo 1.44 U7 (@35008§ UMUUG LagaIIaNs Lng
Wa, 2561 : 553) aatia1dainsigerudeya
\nTeadnsnuimnssuuazgenigiluamenisndn
Fudusosudan 20.2 $ilus wdeuiies 6.7 Falus
(lngayns yana, 2554 : ¥) aAFUYUNITINNIT
Aufnpenas nsdnseteslrauasdontzelulsanu
AIRENINGY LdBLeaTegag 36-50 faU (1an
N9 NBIAS, 2554 ¢ ) ﬁié’ﬁﬂﬁmmau%ﬁ%
NawlsunsuansuuansiaiivesiesuRnisviug
Tanlaonadeaiuisuf UAnuremihenu tagld
TUsunsu lulasgenviuonwa (Microsoft Access)
Fadulsunsuszuumsdanisteyaidedusius il
Uszansamadlunmsdaiivdeya aauaiu dum
auasnel Asied driauedeyauaziiniig
Uaease (Funil uwaslann, 2551 : 13) Bnits
ansoeonkuulUTknsusEUUNUlnsaiuan vy
nsujuRnuliluedned (InSuns duna uay
AMY, 2561 @ 61-63 ; gliw1 AsWAId LazAy,
2559 : 20-21 ; gILUWE UNINUA LATDTIANT b
wa, 2561 : 552)

TnnuszasAlunsie

1. wefmunlusunsuarsuvarsiaiily
VosufuAnisviundan ansdiununneatans
wrIngdasvatuasuns iduluaunwujos
ieauUasndeluriesufjiinig vesdninau
AYNITUNMTITIUNINRA



A

Mahidol R2R
e-Journal

2. WiaAnwUseavs nmuedlusunsuasuy
A5 ARNNAUITY TUAIUN1TIANITANSLATIVBS
ENIRGTeT

Uselaviifinndnagldsu

1. flsunsuansuuansidfisideyaiiuly
AU Aienuvasnfeluriesufiinig
YOIFUNNUAULNTTUNITITOUINIRA

2. lesupziuuUImIaNuUanniuiite
F5UUNITIANITAITLAN D9 ESPRel Checklist
11NN1130888 80 d1NTULATHUAIIUNTDUVDY
vioaUfiRn1siingnisiuiosufoansiilasunns
Fusasnunmluaunn

BnsAnw
1. meiaulUsenIansuansail

1.1 Anwesdusznauvedlasadieasuy
arsafifitmualilununufoR ESPReL ilesiusay
Tayanunng q vesaisiaiiluiesuunnisviun
Fagddlinsumuteriun dnvideyalusunisna
diewSeutufinugutoya

1.2 Jinsendoyauaz s1usisesAUsEnay
Tudiofl 1 thaneonuuutunsuntstuiindeya
amedl wagmadn-Auasiad iodvualassadh
voslusunsudideans leun deyaidiostiufin n1s
rdeyaith (input) n1slvavesdeya (information
flow) AIINFURUSIENINeToya (relational
database) n13dsdeyasen (output) uazgldd
\Aeades Tudsgunsaiiidedddsuiulusunsy
fud desfiuiaininesunsldn wdosdadmn
Y5 UazieFosaunuuslan

1.3 sanuuukazasielusunsuaisuy
ansindl lngldlusunsululasyenvivenia 2016
Tnetwuslilusunsuanunsavhauldsed

1.3.1 fivlesuduiindoyaansiadll

asunvdonalasaaseansuuasiedindmualilu
WUFTR ESPReL uavdufutoyadsnsianidenns

32

13415 Mahidol R2R e-Journal 37 9 atiufl 1 Usesiiouunsiau-luseu 2565
Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

http://doi.org/10.14456/jmu. 2022.4

vioaunuusliuumnas Wedongvieudluteya
Ieg1asinsa
1.3.2 fivesudusinnisidnla
asiadifianunsatuiindedld antuzvesifld uaz
Usnaansilliluudazads vielunsdfionldll
TuiinUunaansiild fauandsansanansaldisds
dwtineaniiensieaeuUsinaaisaavieluwan
16 wazlusunsudesnansUdumansildliuay
Usuraundeluvialdiflofuniaisiaiily
F1utoya
1.3.3 fisvuudafivienanstoya
anuvaonfevesansiadl MUagldviud Wodum
aswillugudeya
1.3.4 §5¥UUS1991U815LA
Wave s1e9uEnseinuadusunse au
9189nLAu aruUsuiaaavdsluvin wazeiy
wiheuiuingauld Taeldar3veddusunsy
lulasgonsineniwa lunisnsenasUssuiana
ToyaNA1I e IUTRYAAN 9
1.4 sanuuukazdnvaininasusianan
UuInEns toliiasasaunuunslan s1usavan
(Bottle code) wasdoarsiaiils wlefinsidn-au
813 MIDRTIdUESANUSTEINTY
1.5 Suiindeyavesasiadiisrusauiln
Vv wivlugudeyaveddusunsy uazvagauns
Taluswnsu
2. M3AnwUsEANSAMURlUIIATUEITULETSIAL]
Ataundu ludunisdnnisaisiaiives
WosUfuRns
2.1 91aes@a1unsainIsiin-Aualsimdl
$1uu 5 vl WeSeudisutuneuiazaadeves
nanililunsdn-Auansiatiuasdmimenulszsnd
SEWINNS MLENENSUUURNLAY NS I LUSIASUENSUY
ansiedi gy
2.2 90911 ESPReL Checklist UszanU w.a.
2564 1iloLSsuLiiousuause it adilaluiite
JEUUNITINNITEISIAN WSB Ui usEnIned w.e.
2561 waydl w.A.2564



A

Mahidol R2R
e-Journal

NANISANEN
1. wansiauIlUIHATNAITUUAT AN

1.1 wan1sAnwa9AUTENoUTadlATIAsNS
arsvvansiadfisivualilunurufUa ESPreL
Wisuiisuiunstuiindeyaasiaditldogiiu
ANNSTUUNTTANSFUNEIY Aaanden Ay
Uaandeunazeiyiaundy (Energy Environment
Safety and Health) Fo8a EESH uanesiannsnadi 1

13415 Mahidol R2R e-Journal 37 9 atiufl 1 Usesiiouunsiau-luseu 2565
Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

http://doi.org/10.14456/jmu. 2022.4

HANISANYINUIIETUUATIATIUULAY
YInesAUsENaURINYanIuA ESPReL fi1 11 4o
Faldmunudeyaiimuavosanaiailndnads &
segndluzuil 1 waztuiindeyaddnyndduna
Yorivun ESPRel mxlanasAIINEIT09TEUY
Juiinteyaansiniiuazvadide wazaisuuansiail
(FnuAuLnITUNTITEWRR, 2555 : 8.1-1)
e deyaluiinsesinazesnuuulusinsy

AN5197 1 WSeUBUaNsUUENSRIRLRNLA U N WU UNBSY EESH (W.A.2552) Ausuunasy

ESPReL (W.A.2564)
a9AUsEnauansuuasafl | EESH | ESPReL nswdoulviavesans | EESH ESPReL
Foasiadl * * Foaswadl * *
Cas No* * * Cas No* * *
AN * * AN *
YUIAUTTY * * USununavie * *
gosiall * * in3A *
1n3n * * UTENHER *
UIEEan * * anuy * *
UN class * UN Class *
fouy * * aonuiiiiu *
Lanans SDS * Fuitusuugedoye *
YSuunLmae *
donuiliiu *
Uty *
511 *
Suiisudunly Lab *
Fuiiuzuugedeye *

33



L 2 215873 Mahidol R2R e-Journal T 9 atfufl 1 Usedifieunnsnau-wiou 2565
Mahidol R2R Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

e-Journal

http://doi.org/10.14456/jmu. 2022.4

SUN 1 F19819815UUANSATILAESI89UANLLAR DU INES AT UUANS19RsUs v wnu

Yanyun ESPRel

msUulinansuuasialinnuszuy ESPReL (W.f.2564)

WAYIN Foansadl CAS no. UN Class anuz SD | w3 wwausy | URnw anwiiiu | fudn fvw | e | uiitudn Fuivfuuse
S 0] (uw) | anluLab Joyn
PT61-001 Potassium 7447-40-7 - Yo i AR 1000 ¢ 899 g Ve 1514 Ajax = = 16/4/60 15/1/64
chloride
PT61-002 | Potassium | 7778-80-5 = wpuds | & AR 1000 g 562 ¢ Vo 1514 Ajax - - 14/6/60 15/1/64
sulphate
PT61-003 Ethanol 64-17-5 3. 9997 Yaunal i = 4000 ml 2280 ml Vioe 1514 ACl = = 1/1/61 18/1/64
Talw Labscan
PT61-004 Acetone 67-41-1 3.999%a7 YaUnal i 4000 ml 280 ml Vioe 1514 ACl = t 1/1/61 17/1/64
Talw Labscan

mstufinanuadeulmasiaiinnaszuu ESPReL (W.A.2564)

Foansiail CAS no. UN Class annuz Y3ununaunde anuiiiiu i'uv“iﬂ?uﬂ'gq%’aga
Bromocresol Green 0076-60-8 - YU 6¢ Vo1 1514 19/1/64
Calcium Chloride 10035-04-8 . Ya9ud 498 g Vo1 1514 23/1/64
Phenolphthalein 0077-09-8 - Yo 93¢ Vo 1514 28/1/64
Potassium hydrogen phthalate 877-24-7 - Yo 248 g Vo1 1514 11/1/64

1.2 Han5eRNLUY Sunsutiufindeyaasiafivay
\On-Auensial
HaN133LAT1EMY0Ya WUd1a1u15n
sonuuulassaalilusunsuifivtoyady o Mdu
Uszlowdlunisumsianisasiailiiaduladn
usnimileandiiimualu ESPRel 19y Jununeny
gosiall fu1e 51A1 f3URAYeU Ay uazdaya

w91 0nldans 1Wudu Felddnrimisnsuans
Lma'ﬁmLLasmﬁmmisﬁagadauﬂmmﬂﬁLﬁ’hﬂé’q
415 9915797 2 daunisidn-Auansiaiiusazvin
é}’aﬁﬁuﬁﬂiwazLﬁamﬁiﬁmmmméﬁa;ﬂaﬁm 9 619
msw’fi 3

M1319% 2 undsrudeyanasuariduateyannestuiinadlulusunsuasuudeyaansiad

YINES/LBNAISAINY Fumadiiin lenansInde AsdansiauddnnagEns
- Foansiadl* - gosiadl - {1 - SYarIA*
- gasLAdl - Joi30ndu - 5101 - v1slénTIn
- CAS No.* - UN Class* - AR - WENYVINENT
- Grade* - 19Na1T SDS* - uiisudh® - hwihesians
- §ie - Ussunnveade - B - d@onuiiiiiuans®
- EWan* - %ar;j%uﬁmﬁnau
- YUINUTIT*
- mhyuIIY*
- Tunumeny

*Joyaiidesdaiiunudeorimun ESPRel

34




A A

Mahidol R2R
e-Journal

113815 Mahidol R2R e-Journal Tjﬁ 9 aﬁuﬁ 1 UszaADUNNTIAN-LUWI8Y 2565
Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

http://doi.org/10.14456/jmu. 2022.4

ﬂl 1 ¥ a ¥ dl Y v = dl IS a ¥
M1379N 3 LmaﬂsﬂﬁmuaLLﬁ%i’lﬂﬁ%L@EJWUB;JUaVWIQQUuWﬂaﬂﬂﬂﬂiLLﬂiiJLlIE]JJﬂ'ﬁLUﬂSLsU

i

{¥uiinvaundaas

uslanvsasHaYIn
a v v Adu = Yy
Senliuansdayavesasaiintuiinli
AUANTNN 2 - Jagusvasd
o A a v
- Tundnly
- USunaunly

= |
- Yoana/ anuy/ e

- Faiwtnuanansnew/maadnty

1.3 naniseenuuulusinsuasuuansiall
Anssidoyaramuanaziunaadu
M131951udeya (Table) §1u2u 18 m1319 lawdl
As1guteyandnie thChemsStock AUl 2
WARIANANTUSTEN ISR VAN

thChemStock fiummegudeyadu q mntuthdesa
31NA519 tbChemStock an@BNKUULAASIIUIN
Wosumdniitelduiin Audu awguil 3 uazwih
Wosuaieseauy mugﬂﬁ 4

tbChemStock

¥ m
¥ CodeBattle

ChemName:

Commanhame

Caslo

Formula
Formula,FileData
Farmula. FileMame
Formula.FileType

State

Grade

Toxic

ToxicSub

Brand

seller

Package

Unit

Price

RedeveDate

ExpireDate

WasteType

Holderaff

Holder

Purchase

Sharing

Store

UsingStatus

DisposalDate

BottleImage
BottleImage. FileData
BottleImage. FileName
BottleImage. FileType

Barcode
Rarrnde EilaNat:

=5 fiChemStock =5 anwdinius
tbBorrow
¥ o -
¥ CodeBattle —_—
ChemMName
T Affiliate
UserName
tblser Ojective
7D BorrDate
tbPosition 7 UserName BorriWeight
S Affliate DueDat=
i
¥ position -—l- pasition DueWeight [~
— Status
thAffiliate
7o
thlserStatus 7 Affliate
¥
7 status
tbHolder
7D
? Holder .—h_____lih_‘
HolderAff
— HolderPosition
4

thState

tblsing

7o thGrade
7 state Yo
7 Grade

thToxicGHS

70 -

¥ ToxicGHS ~

tbBrand
¥o [+ thSeller
—_— ? Brand
_— g 1D thlnit
F Seller
¥ thWaste
- | Punit
¥ m
% WasteType
—— | tbPurchase
¥ thSharing
| Brdese g thStore
. — ‘? Sharing S
# Store

’_——i‘—i-—-&i__*_ ¥ 1D

% UsingStatus

UM 2 Anuduiiusseninemnsegudeyanan tbChemstock funnsgutoyadu 9

35




LA 215813 Mahidol R2R e-Journal T 9 atfufl 1 Usesnieunnsias-weu 2565
Mafjidol RfR Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

e-Journa
http://doi.org/10.14456/jmu. 2022.4

=5 frchemStock
i- T v =
uiuan DMChemStock Barcode 16 AU | wu 1 swas SaanuaaLe
S . S - nunuasadiionua
& v E . (3 w A v a -
‘twuungﬂlun‘ ‘ Refresh 2iaya ‘ fiuiinaiana FUNMIERE  5eatnpe dumn ‘ M H 4 H » H M ‘ - Nuaudsedamangdaiy
B R — - SEsueBmbENULARtaY
' Barcode 1@ Chemical formula SDS
¥ | O ARG [2) L5 & 5 q o 2
Code 2 PT61-004 PT61-004 acetone C3H50 L) ﬂsg]mn’ﬁ'ﬂﬁﬂjsmu Wanaltazan 2720 | guiaml  Panmenuda 1280 | g wia ml
Fawal  Acetone Cas.No. 67411 ‘ wauinld ‘
iuvini: i
P P 5 —— - - - .
Hiadug AOUZAN (223111 o Code 1 il Swiin Fuddu | wwwedaw | wwanawds | dnwd it
W) | TE(ns) | 1 (ndw)
Grade “laiszy | UN Class 3.uastuarlali ~ UNSub 3.aaswmarlali o | P||pTe1004 iz Fain 17/5/2564 | 17/5/2564 |  1,600.0 1,580.0 200 | anidovasing o
o ~ - PT&1004 W duin 14/5/2564 | 14/5/2564 | 1,700.0 1,600.0 1000 | awidovacing o
fva/Wnan ACT Labscan o g liszy v
PT&1004 s uasuel 14/5/2564 | 14/5/2564 |  4,300.0 1,700.0 2,600.0 | emradinased o
2euss 4000 wiewussy ml e 0 v udeda “laiszy v
Fuiisuan 1/1/2561] Junuaang szianuasids liszy v
WRENY aviiniuansanlssdeg .« Hiudazay Hafws 53N v
nsutisil aavanuiBudiatay o @nwiiify Vuaian 1515 v
2 o oo
sty Taivu « | Twnaang
P HITY
P o 3 1Y) I a'sL uL ) o =
§1J‘VI 3 BN INNANUDILUTHNTUNET L UNITUUNN AL AUMETHAL
5] fichemStock | 55 frQrStockReport
durnasainouun AYaEasanu awnarsiasienu UN dass Aumasiaiizasusazwiau Sumamasiviighvianats Aumenuanaifiuaisiad
_ 5 e = )
Haarnaid ‘ Aumn ‘ ‘ananunuﬁ' | ~ g ROTETRG i
‘I’Iﬂll“u1“ﬂn ‘ D
a— P i ‘ Aumn | ‘aﬁanunuﬁ'| ‘ Aum ‘ ‘aﬁanmmﬁ ‘ Aumn | ‘J{W\Iﬂﬂ\ﬂnﬁ’ | AU Haﬁaﬂﬂnmfl ‘ AU ‘ |i|T”|‘|T|r.|.r|uif
‘ fiwvinaana ‘ —J — TEEEY) e—— T —— S i
‘ Fwlsniaua ‘

WU 32 98N eaamssd sy e taun” dauns "@5esisouid” Tunn bex

3 Thymol blue 0076-61-9 | sz vadude Fluka 5 4.5 g 1/1/2553 11 Tdu aniiu EEEE viumdan 1515
e > e ¥ Y| anssulszéwg |7 | avsual - e

PT53-001 Bromocresol Green 0076-60-8 | sz waauda Fluka 10 6 g 1/1/2553 11 T anniiu assn fu viundag 1515
e > e ¥ ¥ | anssnlszéwg |7 | avual - e

PTS3-002 Bromophenal blue 0115-39-9 | sz waauda Fluka 10 7 g 1/1/2553 11 Tdu aniiu assn fu viumdan 1515
e > e ¥ Y| anssulszéwg |7 | avsual - e

PT53-003 Bromothymal Blue 0076-59-5 | sz waauda Fluka 10 7 g 1/1/2553 11 T Ay assun fiu vundan 1515
e > e ¥ ¥ | anssnlszéwg |7 | avual - e

PTS3-007 Methyl 4- 98-76-3 sz waaude Sigma- 100 24 g 1/1/2553 11 T Ay assun fu vunian 1515
hydroxybenzoate v ~| Aldrich |7 v Y| anssulszéing ||| avsual v -

PTS3-006 Carboxy methylcellulose | 9004-32-4 | ‘laiszy waauda Fluka 100 59 g 1/1/2553 11 T aniuiu s fu Wunian 1515
Na salt v > - v Y| anssunlszéing || avsual v -

PTS3-009 Phenolphthalein 0077-09-8 | sz waauda Carlo 100 93 g 1/1/2553 11 T Ay s fu Wunian 1515
v >/ Erba - v Y| anssulszéing ||| avsual v -

PTS3-008 Methyl Orange 0547-58-0 | B.a@1sfinnsan vauds Fluka 100 96 g 1/1/2553 11 T aniuiu s fu Wunian 1515
e > e ¥ ¥ | anssnlszéwg |7 | avual - e

PTS3-015 Potassium sulphate 7778-80-5 | ‘sz sz Qrec 500 97 g 1/1/2552 12 T Ay s fu Wunian 1515
v > ¥ ¥ Y| anssulszéwg || avsual - ¥

JUN 4 vihwlesunldadiaseny Suunmannueisng o

Aulad https://fonts2u.com/ snldlunisuas
fones “svavan” Wunmuauunnslan Tulusunsy
Microsoft Word fissitJua@ninesfnuuuinaisiadl
dlodalilusunsuansuuansiedifieanuuuls uas

1.4 NanSORNLUULAYIAYNERNLNDS
VIS AARAULINETT
Tgsuvannuuisianwuuwau lneniatl
Tvanguuuumsnusde Free 3 of 9 Extended 910

36



A A

Mahidol R2R
e-Journal

naaeulfirdasaunuunslandafivauusdauuean

ansnll wudlusunsuAumansiedllagneiag 100%
1.5 wanadaun1siglusunsunasannii

Jayaansiailidnguteya

113815 Mahidol R2R e-Journal T'Jﬁ 9 aﬁuﬁ 1 UszaADUNNTIAN-LUWI8Y 2565
Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

http://doi.org/10.14456/jmu. 2022.4

NAVAEBUNTSY NS ILAT UR UL SN
ﬁmﬁnsﬁzumauqmﬁw enedouinlusunsuaunse
wauldnufiesnuuulsd duanisveaeuides
PIUETU Fam1197 4

[

A191991 4 wanAaaUNTINNUTBUTLNTUANRIUTY
nvAgey wafinava NANIVATEY

nsiidlusunsushonisednlonsulusunsu | Wanthudnueslusunsuilituiinuagdumansiad] H1Y

nauiiisdeyaasiadial Faansentoyaing nisulviduiinteyaasiaillvadluni H1Y
winveslusunsy

naduduiindeya uane popup 1Ndeyagniuiinudnasiinsusuusadeya H1Y
Tugudayaviui

Aumansiadidiensissideasiafiviosia | TsunsuSendeyaiinssiunsdumldgndes H1Y

neg oy 4 fonws

Aumansiadiignsawnuusian TusunsuBendeyaansidififisiavinnseiuldgniios HY

navuveLdnldasindl wanswlasugaslitufindoyaditnlduasimingan uaz H1Y
Wenatuiuiinteya Teualugudeyaazgnuiulseiui

nssmaiminasaaderinniadnld | Wsunsuduavineavdevesanslunialdgnies | mualdgnies
vnnstuiimbwmiinmnasieulduasvddld

Auntkazuansssudoyaasiadidulid | n1sfunikazadiesieau wansduiuuazsenisi H1Y

odf adevlvitimun fai

- aswimueidaemudedans

- asedvaeeianiFemiuyiinm
AR

- aseduenanudusunsieniy
UN Class

- @1sATLENAIURUIBIULTNUD
Rar!

- answedliden

- ognsiumudiuud

asavaeuldgnieaniieuly

2. nansAnUszavsnweslusunsufinaun Ty
lumunisianisanseivewiosufusnis

2.1 wansSeuifisuisdaiiudeya
wuudnduionans funistélusunsuansuu
ansLARASRvnTy nuTusunsuansUvansIATivae
antuReuLasIATn-Auans :nnsnaesTulin

37

nanfifguandsanslitin-Auasiaidiuu 5 via
Fre33n50u 31 7 Juneu 1ateds 520452
3w vidouszane 9 widt vauzfinslalusunsu 3
4 funeu Wnaneds 367+64 Junit wioUszunm

6wl fauanslugui 5



P

115879 Mahidol R2R e-Journal Tﬁ'i 9 aﬁuﬁ 1 UL LAUUNTIAL-LUWI8Y 2565

Mafjidol RfR Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022
e-Journa
http://doi.org/10.14456/jmu. 2022.4
Fumeumadn-Auasiedl wuuiiy Funeumsdn-Auansiadl wuulngl
giinldens Ko andeans gidnldens Houandsans

ATIRERUEISIAT
lu EESHO3-1 (34 3unil)

gaidnliansiad

filsiwe

PTIvERUUTINN
Tu EESH 03-1, 03-2 ugg 03-3
(56 3uni)

i
uvsthy

apununsuusu
(52 3uni)

wuailu

dransiniloon M nadeans

wazduiinn1siOnldly

A

Suansiadl

aynBu-Au (149 i)

v

V_l Juinmshuluayadu-fu
fuansiadl P Lazihasiedidnnd ws
(81 3uni)

v

A

UMV

UM

UMV

JuiinBinunsldly
Lon&Ns EESHO3-2
(87 3uni)

> AouLADS

(60 Auni)

Juiinlng EESHO3-2 Tu

AWMU

3U# 5 WisuisutuneukaziaNlddn-Auasialivuuidy wagmsldlusunsuansuuansndi

Tuduvestuneunaziafildlunssnvi
enuaaivsyiTiuuiutu foshedoyaan
Wonens EESH 03-2 fivuiinmsldansiadiusiaziion 1
Tdlulusunsululaswensiidnioa (Microsoft Excel)
iiednsusdeaslfarmnlunssinusunaaisud
azaiiafidnldluusiasd anduirdoya EESHO3-1
ﬁﬁuﬁn%@;ﬁamimﬁﬁ”’wmmaa%rﬁawﬂﬂ 1inau
Fuusuafildly EESHO3-2 wazuanifindduiu
arssafifsudunluluienans EESH03-3 wiield
Judeyaasininwds EESHO3-1 vasldnly su
1@ 15 wid 25 3unft sasfinasldlusunsuan

38

il liwes
Tudedu

ATIVERUATATY/

Usinamawae/msudstu Ty
TuUsunsu (46 i)

vaidnldased

aauaunsuusiiu
(52 3unit)

uusthy

11a1590n9NAST T9
dmthuaziufinnsidn
Tdlulusunsu (158 Funi)

Suansiell [
A 4

oz |

= =
AUEIILAL

Fodwin Juiinnasavlu

Tsunsuuaniansiiv
Wnde (112 3uil)

MY

A 4

AWMU

AWMV

v
o

AIUITU

SUUEANSLATAWAILNTY @unsaadesienisansied
aspaalantgluiian 35 w1 Jearu1sadnyin
senuasainnddldvostuduusssmnien

2.2 N159A911 ESPRelL Checklist %2490
syuuNsTanisansiadl Fadldudansiua 77 9o
naildainnisiuseuLiiousiuauda iy Tnile
szndnansUssiiudiol w.m.2561 wazd w.e.2564
Fawanslunisnsdi 5



A

Mahidol R2R
e-Journal

13415 Mahidol R2R e-Journal 37 9 atiufl 1 Usesiiouunsiau-luseu 2565
Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

http://doi.org/10.14456/jmu. 2022.4

a a = ° v afdoy d Y% o )~ ! a
M99 5 L‘Ui’EJ‘ULVlEJU‘UWu’JumSUUGU')ﬂVIImUW'JEUaﬁgUUﬂqi‘ﬂﬂﬂqiaqiLﬂN FEMINNNTUTELUU

ESPRel Checklist Lila® w.¢.2561 wagd w.f.2564

szuUNsIANIsasiad Srunuduiiy Saveun Srunusu iy Sadivinlg
NW.A.2561 NW.A.2564
1. n33nnsdeyaansiall 27 11 26
2. M3daLivansiail 38 25 34
3, mawAeudeasad 12 9 11
994 7 45 71

HaINMsIaiudayasgrnlussuudiag
ns14TUsunsHansULANSIAT AR Y a1snsa
Faviduiate Iofintuan a5 4o 1Ju 71 48 v
Thflazuuuidassuunisannisaisiaiiiviniuios
o 89.2 21NN53AY ESPRel Checklist ASsanan
dlodeuuwney 2564

nsanuTIENa
JEUUMSIANIsANsAiivasiosuUnng
ViR POLYILBLIWEFNERS WVTIVENSUaevaTATINg
FFusiiunsadusnide T w2552 Tnedeririioya
asiAlnauuuneIy EESHO3-1 - EESHO3-3 U8958uU
A15EANISAIUNS U AawIndou Audasnsy
Lago1T19udy (Gudn1sIAnIsAIuNGIeY
Aawndeu Aulasasfonay anTreunsle (EESH)
WINgIREmALLLAENTEIDUNAITUYS, 2552) i
fmunlasduiinnisiedeulmvesasiaiiuas
sorunalumeiou WeesfuAnsliiuua
UftAves ESPRel unld wuindeyaiinedaiulid
limasudau aanaedsunazliiinsiadoulm fua
Fazuuulssdiuaudswiun1ssanisaisiad
ESPRel Checklist finzwuus1n31A1L@88v04
vioaUfiAnnsfieglulassnis ESPRel

a [ =

AidelugiuedSuiayeuadaisiniives
weauuRnisviuntan tndsdudyniuazsius
Jymiliianunsauinisdnnisarsuvansiadile
agaiuszansam nuirdymdrduseniswils

fAa n1stuiindeyaluenaisnszavldiaiuin &

39

Yastnduiinlatey warilefaan1sTusinalny

waoulnuilefifiinldansiadl Avwdeadudinly
lenansdnyands dasldnarlumssiusiudeya
wagsirsreunannifew nisiiudeyanisld
astadnuiglduds enalinsanunsldasa il
ldanunsafaaudunaasaandelagnies duwa
\Hesian1susmsianisansiaivangusenis iy d
arsiadisndou lunsuuiinalnduunsilidaie
ansiafiand TarsiediiAuiu 10 U vionuneny
warndudrwauann adianudnduseninalulad

Whangaeuimsdanisteyaliasainsinisivu

MINALTUSUASNENTUVASIAT ARl
shefdiitonil (PHP) Safuguieyauneieanuen
(MySQL database) (Santos et al., 2011 : 15) #5©
wau b auuulusunsululasgenniuland
(Microsoft Windows) L4 LUSLASN CMS 983
%e3UfjUsn1s Sandia National Laboratories u
Useineanigeruinn (Payne et al., 2020 : 1795)
nIanwurnlelusunsululasveniuenivd
(Rooney, 2001 : 15) Fatiunissimunlusunsy
a1svvasiaiaaldleiFednludedidla urnis
Waurszuuliasnndesdussidovujifves
wihenuwasduluaudesivun ESPRel uisos
Andudesinuiitaszsideya senuuulusunsy
waznaasunisldaruiielilalusunsuiidl
UsyANBAMASININANNEBINTS NsAnEIASID
Fonldlusunsululasvensivanied 1ilesain
anunsadanisteyalansamiuingUszasd Ll
ai’wLﬁuﬁaﬂﬁmmil,'%iaﬂﬁ’]ébﬂumwmamﬁama%%u
g9 eanuwuulvduiindeya Aundeyauazinvi



A

Mahidol R2R
e-Journal

srgulansanusedeunisidnlgansiaives

ey Waknsudiaudanguinliusuugela

$1e Nelllammualiininaesuteyaiiies 2 v
A ntNesuTaNwazUTNasUNIYas195189U

wimesundn (3Uf 3) Mdmiududin
Jayalu Juiinnisidn-Auans unludeya way
Aumdeya Fauenanazliuiindeyassduseney
gpsansiaillananunuds Saoenuuuliufinnn
drevanarseillisne eswindednisdnld
a1safififdelndifvesiu drnmatevanaisly
Tsunsulinsafudnuazvesuiniiviusenun {19
azlansiuininasieiinvinesnunanAaIans
dredestunudodddasinifinvinlesndunis

IuL%"aqLaﬁmiﬂﬁaaﬂammUaamﬁaﬂuaa
a51adl SDS ArnsdaiunazSonldlaviuiich W
Haymlunisdumivdienarsiiivluneufiunes
winlinufsedldiiaaeuandeyasinuigngune
vioRumdayadunesiie MswaLTUsuASHE RS
fvualilndionans sos Wudiuuszneunialy
gudeyaansiaiifidesiaiiu Wedumansiadiann
TWsunsy faziaionans sbs Juunglaluiaa
Weaiu HIeanlIaINISAUNILeNaNs wazudslig
dnldnsudeyaniudasadouarizuiledym
Wesulumsldansiniisunseléviug

wihwiesuildaieseay (Uil 4) aunse
Aumuazdefiusisnsnuasailuadsansldn
N AUUIUFUR ESPReL frvunld 1y 5109
asiafifidaEoanuie nueignmsiivinu nu
Usnaunandoluvin Sauunauinasiveannandu
gunsie MugSulnveuas wazergnsiiuinm
Hudu nsseauadaansiafivszddigndes
asuiuaztaglinununisldasad dade uas
indnansiaiivuneny Wulegadiuss@vanimway
azannsInigd lasamzdloiouiisuiuisnady
figoddnalumsdusinananisandeya
\Bn-Auansusazifou erusudeyadnimenu
asiafinindalsed Feaenadesiunuideves
nayms yana (2554 : v) Anslilusunsudans
Foyarrdesinsnuimnssuuazgoutiize silan
nadmhsnuaurtaiesTesay 33.2

a0

13415 Mahidol R2R e-Journal 37 9 atiufl 1 Usesiiouunsiau-luseu 2565
Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

http://doi.org/10.14456/jmu. 2022.4

uenntunsElUsunsuansuUanALSs
frwantunousazaidSn-Aumaaily Fuans
Tuguil 5 1legguandsansdalusunsuiiiefum
a1l agasiaaeuliviuiiindarsniivazdnldla
v3olal dudnldldfasharaaiiundadmingan
wartuiindeyan1sidnly dedrfgyasuiedoya
anuvaeafovesansiadliiugOnldonlsdviufiads
sruuiinlaianunsasinld wazillofliiaisiad
nduandu Tidadminundnafaiesuiindoye
vl TUswnsuaemunUiinuasadiilily
uazaundeluvin Fiveudtamlunsdiiglsls]
annsaszyUinaasililudududueuld vie
FuantufinUmaild duelifquandsansi
vanansudaimdnifionsiaasuuIuiuans
aundefigndaslunisiminsisauasiafininds
UszdUlame wiagdutuiinnsdnldseninedly
Tefena

szuuundlanfuedodiofiinisuusily
THsuiulusunsuansuvansiadl mssduesedle
felgguandaasuivugsdoyaasiniilives
warsnsaninerilagldssuunsezany (Payne
et al., 2020 : 1795 ; Shukran etal., 2017 : 5)
UBNAINATATIE@UTIALarUSUIUALEBlUARS
awuinsld warunuanunengldnuseidou
JavsAureInisusglunisamuauasiaiivas
Yaaldsnal degrursanuazainlunisuusty
asedszriaununing  sufedaiudeyadode
arsiaiiluaunanlaaneae (Santos et al., 2011 :
15) nswaulusunsuansuvaisiailunded 3
sanuuulilusunsusendeyaasindiiiunsauny
wauusTanuuInashd Wethunlusunsuunld
muaia‘wmwmiaLmumﬂﬂwﬂuﬂwwaua
answillulusunsuldnseuansiadoami o Vlﬂﬂiﬂ
28anAMURANANNIINNSAUNTHEVIARA K30
Fumandeansiaiidenaiismansvinlundsans
16 \leduiindeyanisidn-Auans Avinldegas
dufissannuunilén deanisiuiidendeu
Foansuazsivazidun Irgniesasuiiuaduayn
g-Fu



A

Mahidol R2R
e-Journal

v

osarnnisiauilusunsuild
Foquszasdvdniiletieliviesujianisviuntag
annsadaiuvuUssifiuruidssindessuunis
dnnsansndlilasunzuuuminninfovay 80 wa
nmsdlusunsuanlduasuagiinisuseidiu
ESPReL Checklist dﬁqujmﬁaummau W.A.
2564 vilvlasuazuuuluiidessuun1sdanis
arsiadifuiesar 89.2 ganitAladuves
vosUfuAnslulasansfifiandesas 85.0 Fadu
drunialunisinIouanunioudrgnindu
o fRnsildFunisiusesnuninluauian
uanaNdrantuneu Usendaiial uazane
Aanantunisuifaulaua nisliansuuasadl
Ansudumununufoisuauuaendte 1udd
faudrdgedradedinivgldarsiaily
WoeldUantsvedlsnssunseuniingnde
Tngtaniziiietiouifisudugldarsiaiily
gnamnssudadunguiidunguasldiunseusu
nsldasiafiianzegraduuszdegudn 1iesan
dldarsiadidiulngluaniufnupedniSeunse
tinfnw Fsenaliiiaeldansiadivissiaunno 1
nywdeyannuvasndouartonissyianisldauy
Huawmddnineliinsunserugliasiaiios
wazfioglndideslel (Foster, 2005 : 24-25) nsdl
asuvasiafiiddeyansuiu silkdafvansle
muvnaandanuludunsie Sienais SDS uis
Teyanuiasadeliiuiidnldansiadilaviui
As19gevUaIsiadinuneiguazdeindaladne

v
o v

auatiganaudsinsldansindliiunsaua
Adsanswasildlafninssuuiiy

nsazunan1sideuasussleviitldannnis
Y

nsifotiewmuilusunsudldlunig
Samsansiailuaded shlitesjiRnsviuntand
arsvvansiadiduluauuuiufiaienin
Uaeadeluosu)imins Uselevdvadlusunsuan

suvansiafidasuiladgnideyaansiafiliilu
Uagdu Jesiunisdeansiaiian Usendaniainis

a1

13415 Mahidol R2R e-Journal 37 9 atiufl 1 Usesiiouunsiau-luseu 2565
Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

http://doi.org/10.14456/jmu. 2022.4

MuvesTuiaveuadansall uazlunau)on
nsifsenaisteyanudasndevesansaila
57 Beliauandsansudsdoyauazisdeiu
sunselifudiinidansaiildnaunislidau nsly
Wsunsuldgeen Gdnldansniidulszdaunse
TElusunsuduiinnisiin-Auanslaniedaies
TUsunsuiiadrsannlulaseenviuenisa sy
fanguuiuivasuld Fearuasoinounsli
wosfoAnsdu q lumhenuilldlésnde

LONENTNNDY

yAled Inudan, anawn &nSna, waz 9305 39
nsna. (2560).n153AN15815LANVBY
AMAITUAFBLINUALNFINGNEANEAS
AN YANENS QUNaINTAINMIINeTE .
275915397177 Yvam, 6(1), 16-20.

Ysins uluAy way SnTunA WeuRy. (2563). 119
Jan1sansialinazvaaidedunsnelu
%oeUjUAn1siaanssuduanden
unIngrdemalulagsnyuinagasn
8. 295919398 wmImerdeimalulad
$IVIAASEYYT, 19(2), 95-104.

Ingayns gana. (2554). NITWAIUITZUUNIS
Ian13g1udayaaInTunITUINITIUY
\nTesdnsvamisssuArnssunazdon
159 nsdAnwraen1sniniudau
sagUANISNIUaLsines. (ansinus
USuirmnssuaansunIUgie, an1vu
walulagnsyasuinanszuasivile).

Wunil uvalani. (2551). @@ Access 2007 AU
suysal. fusiadedl 1. nyamm : Tusidu

InFuns dunal, fAsnay drey, allvn Asiiiang,
WAz 893501 N0gITIUNA. (2561). N3
Waluszuuuinisianisuasuided
ANunlu 2138153 8In15%09Y AN Tl
ARISTIUALNVEANEAT UNINENa wina.
115d13 Mahidol R2R e-Journal, 5(2), 60-
71.



A

Mahidol R2R
e-Journal

gudmsdansiundsnu dundou mnudaende
ware131eundy (EESH) unmiineide
wAlulad nszaeunasuys. (2552). gile
msldgudeyalunsuinsdamsmaadl.
dududloTuil 5 dsnau 2564, 910
http://www.eesh.kmutt.ac.th/doc/doc_vie
w_t. asp?doc_id=22.

#1AT YRYLAY. (2555). mswmuszuugiudaya
ionsdiafulsziRautgedne
nsalfnwInletgeshu i
Tsalwienau. (@sinusUsaye
AAINITTUANFATUAIUUDN, F01UU
wialulagnszanundnszunsivile).

AIYUE UMNUUA Uag BITONT LANA. (2561). M5
Wanszuugudeyaiilenisdaiiutan
AYARINUILIIUAIAINTTUYBUUS
nsalAnwlserundadnmandau.
3719TVINITNILIUNA M TZUATINID,
28(3), 547-555.

dInuUAMENIIUNITITLUNYIA. (2555). WU
UjtiRiieanuuaanseTuiesfianis.

a 4

RuAsafl 1. nganm : gudanuduide

[ [

Frun1sdanisdauindeunazveaide

JUATIEY PBINTAUUNINGRE.

gy AsiAI, Bing) AMTIAgLTug, was aguu
naslugau. (2559). A1TRAUIIUIHATY
RE Management Lﬁamiﬁ'ﬂmsg'm%'aga
\n3niia/gunsalise. 115813 Mahidol
R2R e-Journal, 3(2), 12-21.

WONWaY Ve, (2550). STUUANSAUWALAGN 1 T
Ian13ianesivauaznishadunulunig
alluaudanve g udanyige.
(@15 0N USUSYYITAINTTUAIANS -
WUUAR, WINeaewalulagnsyau
InanTEUATLUile).

Foster, B. L. (2005). The Chemical Inventory
Management System in academia.
Chemical Health and Safety, 12(5), 21-
25.

a2

13415 Mahidol R2R e-Journal 37 9 atiufl 1 Usesiiouunsiau-luseu 2565
Received: September 6,2021, Revised: December 30,2021 , Accepted: January 25,2022

http://doi.org/10.14456/jmu. 2022.4

Payne, M. K., Nelson, A. W., Humphrey, W. R.
Straut, C. M. (2020). Th Chemical
Management System (CMS): A
Useful Tool for Inventory
Management. Journal of chemical
education, 94(7), 1795-1798.

Rooney, T. A. (2001). Chemical inventory
tracking. Today's Chemist at work,
10(11), 15-16.

Santos, J. E. R., Alfonso, F. N. N., Mendizabal Jr,
F. C., Dayrit, F. M. (2011). Developing
a chemical and hazardous waste
inventory system. Journal of
Chemical Health and Safety, 18(6), 15-18.

Shukran, M. A. M., Abdullah, M. N., Ismail, M.
N., Maskat, K., Isa, M. R. M., Ishak, M.
S., & Khairuddin, M. A. (2017). Study
of Intelligent Secure Chemical
Inventory Management System.
International Research and
innovation Summit (IRIS2017) IOP
Publishing IOP Conf. Series: Materials

Science and Engineering, 226, 1-6.



A 715815 Mahidol R2R e-Journal i 9 atiufl 1 Usssnieuunsiau-uwieu 2565
Mz_r]ff,ﬂfR Received: August 5,2021, Revised: November 7,2021 , Accepted: December 28,2021

http://doi.org/10.14456/jmu.2022.5

nsuszanaldszuuAanilan (QR Code) wazgyy (YouTube)
d1mUn15UTITIN1sIATaIlaIneAEns Ui U UuRANTS
The Application of QR Code and YouTube

for Managing Scientific Instruments in Laboratory

Unes Wendin’” adand Ade? asiug dungdn? aigns Auia2® ey wWhdw® uag salsan uiials®
Paphaon Kheawseema!”, Suwat Kamlue?, Surachet Kantakham?, Natakorn Kamkaew??, Jessada Paojeen® and Rujroad Kaewurai®

UNANED

v
N

meteadell Snquavasd owanssuuuimsiamaniesiioinemans vesfesufoinisaisine
sheszuy Aensldn (QR Code) $aufugyy (YouTube) uae leUssiiuruiiwmelalnesmmasdldnuszuuns
UImsdanisiadesiioingrmians veaiesufiinsa3sinen feszuu QR Code wagniaingunsidlasauiy
YouTube TaBn13a319320u QR Code waw YouTube Suanldfuiniasiiotnenmans uazdrsaaaudisnelanin
ynansauyIngImaninsunmdiazddniifoul foRnsneinaisine indesilefililunsmusudeyas Ae
LuUgBUnMUsEINAAT 5 SEfU Ml Tgiteyauagitnsadanld loun Aede wazdinndosuunasgiu
WisuilsuAiadede paired t-test

HaN15338nUI1 QR code 32U YouTube a@nnsahundszandldiamnszuulsdusgnad anmsuszidiu
anuiianelaveagflieruszuudiuiu 222 aumuin 53U QR Code finnufianslalnssiued 4.42 uagszuy
YouTube flenufianslalnesiuegd 4.36 sogluseiud WeiSsuifiouriadese paired t-test wdmuinduly
mdanuAguee anuianelavesldau n1sussendldssuu QR Code uar YouTube d15UN15UTMITIANTS
iwsesiioinemansluiesufoRnsaisine ndnsUiuuss mnandineunsusuuss issiuileddny 0.05

31nuan153deauladn n1sussendldszuu QR code uag YouTube fuipaufianistielinisuins
fanswdesiloinemansveniesufuinsiausiniuarivssdnsamannty dreusevianmailitiouas
waumszvedmihivesufiRnsld

Adfey : Aeslan , gyy, Lasesilonemans

¥ A iUnLAVEAERS NNINGIRENELEN

2 @ESTINY AMYINEIAMERTAISWNNE WINIRENELEN

3 mhiteiennuudaiumsideluinged angingimaninisunmg smingrdonsien

¢ medvunelulafuazdoansmsfiny angfnvimans wineduusens

" School of Dentistry, University of Phayao, Phayao, Thailand 56000

2 Division of Physiology, School of Medical Sciences, University of Phayao, Phayao, Thailand 56000

% Unit of Excellence in Clinical Research, University of Phayao, Phayao, Thailand 56000

* Department of Education Technology and Communications, Faculty of Education, Naresuan University, Phitsanulok,
Thailand 65000

* Corresponding Author: e-mail: paphaonkk@gmail.com



A 715815 Mahidol R2R e-Journal i 9 atiufl 1 Usssnieuunsiau-uwieu 2565
Mz_r]ff,ﬂfR Received: August 5,2021, Revised: November 7,2021 , Accepted: December 28,2021

http://doi.org/10.14456/jmu.2022.5

Abstract

The purpose of this research was to develop a scientific equipment management system of the
Physiology Laboratory with a QR Code system in collaboration with YouTube. By creating a QR Code system
and YouTube for use with scientific equipment and to assess the overall satisfaction of users of the
Physiology Laboratory's Scientific Equipment Management System with QR Code system and video sharing
with YouTube. By conducting a satisfaction survey from Faculty of Medical Sciences personnel and students
studying the Physiology courses. The tool used for data collection was a five-level estimation questionnaire.
Data analysis and statistical methods used were mean and standard deviation. Compare the mean with
paired t-test.

The results of the research were as follows: QR Code in combination with YouTube can be used
to develop the system very well. From a satisfaction assessment of 222 system users, it was found that
The QR code system is overall satisfied at 4.42 and the YouTube system is overall satisfactory at 4.36, which
is at a good level. When comparing the mean before and after this development with paired t-test, the
results were as follow to the hypothesis. After the development, the users were satisfied than before of
that on the application of QR Code and YouTube system for managing scientific instruments in physiological
laboratories at a significance level 0.05.

This can be concluded that the application of QR code and YouTube systems to the laboratory
allows faster and more efficient management of laboratory science equipment. It can save time at work,

money, and lighten the burden of the laboratory staff.

Keywords : QR Code, You Tube, Scientific equipment
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Abstract

Patients, relatives, and caregivers of dengue hemorrhagic fever should understand how to
observe symptoms and take action during the disease progression, which is an essential part of
treatment. Therefore, the researchers then created the Timeline of Dengue. The details are as follows:
Dividing the disease into 3 stages consisting of 1. Fever stage 2. Critical / shock phase 3. Recovery phase
in which each stage within the wheel consists of important symptoms that must be observed and the
patient's conduct at different stages. Nurses will educate and give the Timeline of Dengue to patients
and their relatives to read, understand and act according to instructions.

Research Instrument The wheel that show the duration of dengue fever, Consent form,
Clarification letter, and The Satisfaction Survey form of patients, relatives, caregivers, and nurses towards
the Timeline of Dengue.

Method Data were collected from the Satisfaction Survey form of patients, relatives, and
caregivers towards the Timeline of Dengue while hospitalized in the Private Ward 1 and the Private
Ward 2 between 15 July - 15 December 2020, 50 cases. And data were collected from the Satisfaction
Survey form of 17 nurses (Private ward 1, 8 nurses, and Private ward 2, 9 nurses) in the Hospital for
Tropical Diseases.

Results The results of the satisfaction Survey form of patients, relatives, and caregivers towards
the Timeline of Dengue; level 5 (most satisfaction) was 88%, and level 4 (more satisfaction) was 12%.
The result of the satisfaction survey form of nurses who are working in Private Wards; level 5 (most

satisfaction) was 40%, level 4 (more satisfaction) was 53.33%, and level 3 (neutral) was 6.67%.

Keywords: Timeline of Dengue, The assessment for satisfaction, communication in wards
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Abstract

The purposes of this research were to study learning behavior of 3rd and 4th year Physical

Therapy students in School of Allied Health Sciences, University of Phayao and to compare the behavior

between students with different academic years. The study included 119 students and a questionnaire

was used to determine factors affecting decision making to study the Bachelor of Physical Therapy.

Statistical analysis was performed with descriptive statistics: frequency, percentage, mean, and standard

deviation. T-test was used to compare mean difference at significant level of 0.05.

The results demonstrated that overall student learning behavior was at a moderate level with

the greatest motivation and exam preparations. The 4th year students presented with a higher learmning

behavior of concentration on learning and exam preparations compared to the 3rd year students.

Students with good academic results were well motivated to study and presented with less anxiety

compared to those with moderate academic results at a significant level of 0.05

Keywords: Learning Behavior, Physical Therapy Students, GPA
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Guidelines for development improvement of service quality of
administrative officer, Department of Operative Dentistry and Endodontics,

Faculty of Dentistry, Mahidol University
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Abstract

The purpose of this study was to evaluate the level of service quality of the administrative office
of Department of Operative Dentistry and Endodontics, Faculty of Dentistry, Mahidol University. The
results will be used for further improvement the service quality in the future. The data of this study came
from a total of 485 undergraduate students (year 3 to 6) and graduate students from academic year 2017,
a sample of 444 students people (91.54%). The sample consisted undergraduate students (89.6%) and
graduate students (10.6%), women (64.9%), age range of 22 to 23 (34.9%). The data were collected in a
from of questionnaire through a content validity check from 3 experts, I0C values ranged form 0.67-1.00
and passed an experiment with 30 dental assistant students that were a non-sample group to check for
reliability. The confidence of questionnaire was 0.98. The analyses were using descriptive statistics such
as percentages, mean and standard deviation, T-test, F-test, One-way ANOVA at a significance level of
0.05.

The results show that overall level of service quality improvement guidelines in the highest level
including service process factor (4.54%), service factor (4.53%), service quality factor (4.52%) and facilities
factor (4.51%). According to personal factors of respondents which are recipients, gender, ages, there is

no statistical difference was found at significant level of 0.05 (p>0.05).

Keywords: Service Quality, Administrative Office, Undergraduate students, graduate students
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Abstract

The purpose of this research study were to 1) investigate the current state of the Korean

language teaching and learning management of the Center for Asian Languages and Cultures, Institute

of East Asian Studies, Thammasat University and 2) present the data obtained, as a guideline for

developing Korean language teaching and learning management to appropriately cater for the needs

of the learners, addressing the current situation. The research tool was a questionnaire used with 34

samples who enrolled in Korean language course in the semester 1/2020, and interview questionnaires

for the executives and Korean language student. The statistics used for data analysis were frequency,

percentage, mean, and standard deviation. And content analysis was conducted from open-ended

questionnaires and from the structured interview.

1.

Overall, most learners viewed that the teaching and learning environment in terms of the
instructors was at the highest level of agreement, with the average score of 4.56, while other
components had a high level of average score, namely, the process of teaching and learning, the
supporting factors of teaching and learning, the curriculum, and the learners, respectively.

When considering each item, it was found that most of the learners had the opinions at the highest
level for the top 5 items, which were (1) the instructors were able to answer the questions of the
learners accurately and clearly (x = 4.91) (2) the instructors were very knowledgeable in the subject
taught (x = 4.88) (3) the instructors had a suitable personality befitting the teaching role (x = 4.79)
(4) the instructors were able to clearly explain the content and make the content easy to
understand (x = 4.76) and (5) the instructors uses modern teaching methods that are appropriate
to the contents (x = 4.65).

In regard to the suggestions for the development of Korean language teaching and learning
management, it was found that the learners continued to prioritize the self-development of the
instructors in the teaching and learning management in response to the learning process of the
learners. The learners valued the development of teaching methods through technology and
media to attract the learners' attention. Further important aspects were the development of

teaching materials, learning innovation and effective assessment methods.

Keywords: Korean language teaching and learning management environment, Learner, Center for Asian

Languages and Cultures
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Abstract

This study was aimed at studying the factors related to the decision making of entrepreneurs on
the selection of graduates to work, a case study of the faculty of Science graduates, Mahasarakham
University for the academic year 2019. The data were collected from 138 graduates from the Faculty of
Science. The research instrument was a questionnaire to study the factors affecting the decision making of
entrepreneurs on the selection of graduates to work. The data were analyzed using descriptive statistics
such as frequency, percentage, mean, and standard deviation.

The result of this study revealed that there were three main factors affecting the decision making
of entrepreneurs on the selection of graduates to work in the case study of the Faculty of Science graduates,
Mahasarakham University, the academic year 2019, namely 1) personality 2) presentation and
communication, and 3) professional competence. Therefore, personality development, as well as
presentation and communication, are the things that the faculty should prioritize in producing graduates.
Since both public and private entrepreneurs pay special attention to such factors, the faculty should
increase their skills or focus more on practice, focusing on the development of student's personality. Current
students should be encouraged to practice presenting their work in front of the class or have an opportunity
to present their work that allows them to communicate with others. In addition, the faculty should focus
on academic competence or skills of each field, including laboratory practice in order to increase students'

scientific knowledge and skills.

Keywords: Personality, Communication, Faculty of Science
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