ISSN 3057-1316 (Online)

UA 32 auun 2 (2568): WauNAU — FUHIAU
Vol. 32 No. 2 (2025): May - August

enswHLesLesLe

1Sd1S

o 1R1SWULAY

THAIFOOD AND DRUG
JOURNAL

TVNAINOL DAMA ANV dOOd IVHL s

(=]

3.

w - d1UNIIUANUENSSUNISOIHISIIAzEN
e o\ Food and Drug Administration
[J) + v

Cr

c

Sl

N

—~

N

Ul

[9)}

(<]

=

AULHCE — NULuALM

Us:ansnwvesmsiddyryrds:augiunisnsoeduluununwanirurigunwiinnnrune:

IATARILRIENTITES uniSguINKUsBIURNUANATUUSINATIUIED

AowUasanevosormsiatiuiousing - mswuunaainamsiou | MSWALIEASI9IIAS1:HIanAnsniia-AaNLUSaNS
UNADIIUDYEY  Admirelunatanuuauinuiaiziag  eangnaranigus=noums  vevena=mayiuulaemadaialaansaidninsiwsga-
gnailiov Jundniag Jundnidedinu TsidgulnABadaiwe

NSASOIFOUAIILRNFBIVEIISMSIIASI:HUSUNToSawISTannkYy | nsdiasa:HaoudSana-Us=ansnwvaanistis:uu Data Center IoUSHS
TursadiwnziaguntsTunswanngusiogdsissalniwgens AwUaeAnedugluindoviBusSmMsavnmwoinal iz undnnidadaou

Isn3ny - Aen :(S20T) ¢ ©ON ZE 19N



NSANISOTHISUAZEN

M ulgulgUDVIISAISOIHISULAz9N

osansorasiiazon 1IduoisansiudnunAlansiainalulag Inaiunnoudde
Ia=UNAONUSEINTS aUua: 6-10 i$od frunsiwuwonsansla: 3 adu T#in

auuU InOUUNSIAL — IUWIgYU

audu IflouwnNuNIALY — FunAU

adu IRoUNUYIYU — SUDTAU

M SaauUs:avon
WordudonalunsIwgIWSWaIud9e 1a:=UNADUIBINNS FUWARTUA
avnw Tein 0111s 81 1nSeudnony Indaulionwns SnNSUNSIY lla=5nnIaWEAR

M UDULWONMSSUGWUW
SuRWUWUNAIUATUNIWIUAUNISAUASaVUSINARUWanAturigvnIw Ingid
nauidnnungfe UndsiNis UNJVe lIazunAnun

M nsdulds:liJuunAdIu (peer review)

UNAOUALAUUNDIUSSIUNSNS:WNSUNUNADITEIAUINBoUUS:IRU 1Torn
la:AonUNNERdVousUILUASIU fluuunisworstune-adikEowusnauluiTy funue:ing
NSWRNSCUVOULNSIANUFAIEWNSTUNUNAIL TuaWARIREIVIsIUOU 2-3 MU ia:NNsa
9:rinsUATNGS (double-blinded) lla:KLiosuUVvadIFvasunAULS allubdoulsdouide
nuyuwus

M aquansua:nssuansuovunAdDIU
Avansvasunanuituvedisvasunnu NIGUNAUARTRSUNISEWUWEIDUAU:
vouyivoulneRnauussnunsnslusibusioaifusios na-lusuiinseusiounnouiU

B nsdounA>IuavawUwW

1. yawusausndinuaudu Inguus:=uu online-submission vovs:uu Thaido
16 https://he01.tci-thaijo.org/index.php/fdajournal/index

2. Juwusaun:109ulus:uu (InsAnuniuneuanAbonisidanus:uuosans
d1annsatnd) wSoudanuuwosuauawuw

3. TJdANEaglunIsAWUW

N oonuuulay
USBN Uasu n U Wuassd 510




21SaIsSPIRISUAzeN | THAI FOOD AND DRUG JOURNAL

ISSN 3057-1316 (Online)
i 32 atudl 2 (2568): ngun1AY - Faaw
Vol. 32 No. 2 (2025): May - August

2581591951828 IATNVUIAYAIUNITUANZATIUNITDINISUAZYN NITNINEITIIEY

s

USSUNTNITUSINS
USSAUNENNS

NBIUTIUIENS

HAN1521383
dneu

¢

un.gsloa fneIand
N3N0 aquituna

ANLRAYIY LR

<
a &

UN. 599978 1AUTEANTNS
ANATNG WENEUES
WsUNNY Uselaigans
HALAT.NGEUNT JUTA159NA
HALAT.NY. AU Wunea
HALAT. NI Urddou
NA.AT.NE.01913 TI8ZUIAT

A3.08y.330yey1 3launentiu

A5.UAY FITEITY

NEYNWINIIU GJUNITTIIU

AT.NQYLURINT Aasni

= a
AT.ON.UTVT NYIL

nQY.AIUIA NINBNT

AnAma Sauiug
A9.N0).515018 JunIUsEN W
n3292dyd waatan

wnasiggiun Yuaissn

AINUANYNTIUNITEIMTUAZYN

o

AINUANYNTIUNITOIMTUAZYN

o @

AinUANLATINNSONIMNSUATEN
AINIUANYNTIUNITOITUAZYN
AINIUANYNTIUNITOITHAZYN
AUINUANYNTTUNITOISHAZYN

ANZLNEYAERS PNaINTAIINTINeNdy

AMZLNETAIENS UNNIVEGELANG

AMTUNNEANENT NHINIRUTITUANERS
AMTWNNEANERNT N INeaee sl
edemaluladman1suNmELazas1SuEY N1EYANALYN
AnTUUINIITBUN

AMYANSITEUAANS Uninedededln
WedumsFuAseuIlnamueazau Uit sTmAlng
anLndunssu

naNUAdYNTIH IsaNeIUNaTeULIY
newinneuHulneuazalng uas Tsmenuianisunnduwadlng
UAEMSUNNNENHETY NIUNSUNNSURUIngLaznITLNMg
Maden

UNIYIN1T0a5Y

UnI¥N1T9asy

o o

ATUNNUAULNIIUNITDINTLAT YN

o o

ATUNNUAULNIIUNTITDINITAT YN

AnUANZNTIUNITOITIAZEN

AUGINYUINNT NOIUNTAENTLAL ALY

u il

o W

a

AUNNUANLNTINNITOMITUALET DUURIUWN BLNBLiiDg ﬁ“]'wi’ﬂuum‘% 11000

3. 02-590-7000 ¢io 97256

email: academic@fda.moph.go.th

website: https://he01.tci-thaijo.org/index.php/fdajournal/index

) o as a a o o a W o
asssemsuazen Whimsasiesmiuayy Waundnms uazesdanuinuedaiusiguam ddumsiaslijmisadilsmefunisén

unenaiiaslursesBuilii neuwsituimswvmilagbidesveaygn wiblaygalhilueeunslusnuaegsic




#1308y

ISSN 3057-1316 (Online)
D1SaNSOIKISUAa:=eN | THAI FOOD AND DRUG JOURNAL i 32 atudl 2 (2568): ngun1AY - Faaw
Vol. 32 No. 2 (2025): May - August

UNUSSIUISNNS 3
UNAIIUIBINAS
Usganiamveansiidygruseivglunisasiadulavannindusiguamiiang vane: 5

(%

unFguNvsumMiugLaluUssmeaiauIug?
alvy7937 93709UN)

UNAOUIVY
ANUUaAABYDI9 1WA LT sUSTnANT LN sl uRa R ULALLAWLEZIAY 18
gNLlee JainLay

alwwa deagy Wsensal lagnla gmsmd srwthlaes dygriad asysuns
Junu) yuu Doz guas

nsfiawRaINeMNSNeUeeNgnaAULALUsENaUN ST mIATedlny 29
agsuns imuniaan auinsal 993vius

NIRALIEATIITATIwlENaNYallazAUUTaNSUeoE Ay uLUlnemAiln 46
walaan3dianlnslnida-lufeulnfdadains

a I3

gming quay 3siay Tedn area5w agnndiuy

NMITIRARUANNYNABINRIIENTIATwiUSInahiTannshanuylugadineides 63
dlunsudninfumeisSealningens
ofsy wwTuns 3017 wvuy anau lnsAsralvd

nsiAsIziaudsLayUszaniamuenisldsyuu Data Center LiloU3M13 79
ANuUaendesueluAIeY18UINITEUAINE N UNNEH Jminulgesau

'

175 geeAnsena

ANUUNEMSUOwUS 94

2 THAI FOOD AND DRUG JOURNAL Vol. 32 No. 2: May - August 2025



UNUIIUISNIS

TusgoruiusUneuinglinevesssmalng Nuwssandend

10Ny a@sInTInsnaldsunnuutuaInssInYIA agalsiia ganufumieuiu

v
o

anvmesuassuguitlienauesiiu iesdulsafinanesuas
i Tsrgannszisnmsuilanewnsliazenn sufedymasnndoniide
somsunInszatsventelsn iy Tsewin WWudu Maasewnauazen atiull
Jwerhiausssdauiiaiuayuanudasafefuemsuazeiluuunves
anundeniiasuutas ewseumnumienlunisguaguamusUsy
luneuuiiegefivszavsam

Tuatuil fenagldmuiuunmminnawarunamidefivarnvans
waztaule W unany “Ussansnmeeinislilyausshvglunsnsiadu
lawananiagiguamRangang: uniseuanmenuitugualulsene
fiauuds” Gaasveuunmmesnaluladdnadislunsaiuayunsaiuam
wazifuguandnfasiauawlugandva uenanidaiiunanuiiieatestu
Aaaenuvesevsluiiufivuey 1wy “msaonfovesemsuariius
vilaafidmiglunamauuauiiuiaizias suneifios Sminas” aufs
UNAMIUATUNITRILITTUUUINSAUATN 8171 “Msinsieinnudniouas

1Y)

UszAnsnmveanisldszuu Data Center Lilou3unsauuaonfosmen
TueSeteuinmsquamsunotein Sminuisesasu” Feiaifinauns
TumsensgfunasgiunnuUasndesuensuagenaenadady

shefiant lunnumewnesussarsng vedsauvhdlelussemmnvi
volinyiudgunnudeuss vinslnannisadeluganu wazvaiByyiuynviou
Sdnmudemmadnnislunsasatul Wesmiuadsosdaruiiidaady

guanzvesdsnlnelvinganusiundasdsiu

sungy Uselasgans

UTIUNTNITANTANTOIMITLAZ YN

2158150MN5Hazen UM 32 aUUfl 2: wwaAl — 39MAN 2568 3



Editorial

As the rainy season spreads across the country of Thailand,
the land is revitalized and nourished by nature's generosity. However,
the rainy season also brings public health challenges, particularly not
only in the realms of food and water safety, such as outbreaks of diarrhea
caused by contaminated consumption, but also respiratory tract diseases
such as common cold and flu. The changing environmental conditions
call for vigilance and preparedness in protecting public health. In this
regard, the current issue of the Journal of Food and Drug offers knowledge
and research that can enhance safety measures in the fields of food
and pharmaceuticals during this season.

In this volume, readers will find a selection of compelling
academic and research articles. Highlights include the article titled
“Effectiveness of Using Artificial Intelligence in Detecting Illegal Health
Product Advertisements: Lessons from Regulatory Agencies in Developed
Countries,” which showcases the emerging role of Al technology in
regulatory efforts. Additionally, there are studies focusing on local food
safety, such as “Food Safety Standards and Edible Ice at Lor-Loei Walking
Street Market in Mueang District, Loei Province,” and system development
articles like “Analysis of the Success and Efficiency of Using the Data
Center System to Drug Safety Manage in Pang Mapha District Health
Service Network in Mae Hong Son Province.” These contributions provide
critical insights toward strengthening the safety standards in food and
drug administration.

Finally, on behalf of the editorial board, we extend our best
wishes to all our readers. May you stay safe and healthy during this rainy
season. We invite you to explore this issue’s academic content and
join us in the ongoing journey toward building a healthier and more

sustainable Thai society.

Thanakrish Prasertsarn

Food and Drug Administration Journal Editor
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Abstract

Background: Food safety is extremely important to consumers, but there is a chance of
contamination from hygiene in the production process, transportation, poor storage
conditions, and entrepreneurs, including food servers. Most common places to sell food
in Thailand are flea markets and stalls scattered in various areas around the country.
Therefore, the researcher studied the safety situation of food and ice sold at Lo Loei
Walking Street Market, Mueang District, Loei Province, Thailand, which is a secondary city
that supports natural and cultural tourism in Thailand.

Objectives: The survey research aimed to study the general characteristics of food
vendors and study the food safety standards and tube ice situation at the walking street

Lor-Loei market in Mueang district, Loei Province, from January to February 2024.

Methods: This was a survey study from January to February 2024 by using simple random
sampling among a sample of 145 food vendors who gave consent from a population of
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232 vendors with a 95 percent confidence level. Then, two samples per stall were
randomly collected between 3:00 p.m. and 5:00 p.m. every Saturday, for a total of 290
samples. Food testing and analysis were performed after sample collection was completed
on the same day, using a coliform bacteria contamination test kit (SI-2) in 162 cooked
food samples and 26 factory-made tube ice samples, a borax test kit in 40 food samples,
a sodium hydrosulfite test kit in 10 food samples, a salicylic acid test kit in 10 food
samples, a formalin test kit in 18 food samples, and a MJPK test kit for pesticide residues
in 24 vegetables and fruits, respectively.

Results: The results showed that the sample group of food store operators was mostly
female by 70.34%, with an average age of 42.32 years. They had been selling for an
average of 4.61 years, and the source of most raw materials was from Makro and Morning
Market at 45.52 and 39.31%, respectively. Results of a safety survey of food and cubes
of ice from a factory that sold 145 food stalls found that the panels sampled did not
pass the standards as ice cube panels, cooked food stalls, and meatball stalls by 100,
35.80, and 15.00%, respectively. Besides, when considering the types of contamination,
all 6 types were found to not pass the standard, especially coliform bacteria contamination
in tubes of ice from the factory and in cooked food, 100 and 35.80% from 26 and 162
samples, and borax contamination was found in 7.50% from 40 samples.

Conclusions: Food safety showed the highest level of coliform bacteria contamination
in tube ice and food. Therefore, relevant agencies the handling of the problem requires
an integration of efforts among relevant parties, including national and local government
organizations, the private sector, and consumers.

Keywords: food safety, edible Ice, walking street Lor-Loei market
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Abstract

Background: Food labels play a crucial role when making purchasing and consumption
decision. Food entrepreneurs must comply with legal labelling requirements. However,
there are many laws in Thailand regarding the control food product labelling, and they
are subject to change. Besides, applications for food registration/ food details notification
(Sor Bor 5) and food registration/food details notification in cases where formula notification
is not required (Sor Bor 7) stipulate that there is no need to apply for a label licence,
and some business operators still lack knowledge and understanding about food labels.
This is one reason why there are problems with incorrect food labels.

Objectives: To investigate problems with incorrect labeling, improve public service
models related to labeling, and evaluate the effectiveness of the developed food
labeling service model.

Methods: This research was a quasi-experimental study conducted from March to
October 2024, divided into three phases: analyzing problem data, developing a public
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service model for food labeling, and evaluating outcomes. Purposive sampling was
conducted among entrepreneurs who requested label consultation through the One Stop
Health Service Centre in Chiang Mai Province in 2 periods: fiscal year 2022-2023 to study
the accuracy of the labels and April-September 2024 after the trial of the development
approach to study the opinions and satisfaction of 103 samples and to examine the
accuracy of the labels of 75 samples.

Results: An analysis of past labeling consultations from 2022 to 2023, involving 46 labels,
revealed the most common incorrect issues in descending order as: food name, metric
quantity information, and warnings requirements at 69.57, 36.96, and 34.78 respectively.
The study developed a public service model including: summarizing initial labeling
requirements according to relevant laws, creating sample labels based on examples from
the Food Division website, and adding samples for food items which not covered on
the website, and providing labeling consultations to food operators. The development
significantly increased operators' knowledge of food labeling (p<.001) and improved label
accuracy in 75 reviewed items (p<.001). Common issues included incorrect food names,
improper date labels, and inaccuracies in producer or importer details. A survey of 103
participants showed a high level of satisfaction with the developed public service model,
averaging 92.00%.

Conclusions: The proposed approach to developing food labels includes summarizing
labeling requirements, creating specific sample of food labels, and providing legal
consultations, resulting in increased knowledge and reduced incorrect food labeling issues.

Keywords: food, e-Submission system, food labels, food operators
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Abstract

Background: Rheumatoid arthritis can be treated with adalimumab, a human recombinant
immunosglobulin G1, that helps reduce inflammation by targeting the immune system.
Adalimumab specifically binds to tumor necrosis factor-alpha (TNF-0L) and neutralizes
its biolosgical activity by blocking its interaction with cell surface TNF receptors. It is
available as both original and biosimilar drugs. Thus, identity and purity testing using
capillary electrophoresis with sodium dodecyl sulfate (CE-SDS) is a critical quality attribute
for quality control of these drugs, ensuring that patients receive high-quality medications

that meet international standards.

Objectives: This study aimed to develop a method for determining the identity and
purity of adalimumab using CE-SDS according to the International Conference on
Harmonization (ICH) guidelines. The ultimate goal is to establish this as a standard method

for laboratory quality control of marketed adalimumab in Thailand.
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Methods: The method validation for determining the identity and purity of adalimumab
includes various parameters including specificity, precision, accuracy, linearity, and
robustness, following the ICH Q2 guidelines.

Results: The results demonstrated that the method was specific under both reduced and
non-reduced conditions, showing linearity over the concentration range of 0.50-1.50 mg/ml.
The relative standard deviation (RSD) for precision, both within-day and between-day,
was within 5%. The recovery percentage ranged from 90% to 110%. Additionally,
the method was robust when changes in equipment were made.

Conclusions: The developed method for testing the identity and purity of adalimumab
using capillary electrophoresis with sodium dodecyl sulfate is specific, precise, accurate,
reliable, and suitable for quality control of adalimumab products in Thailand.

Keywords: monoclonal antibody, adalimumab, capillary electrophoresis, method validation
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#719U0E19TUNIZAU human Tumor Necrosis Factor-alpha (TNF-alpha) Lagdnu119n139119u
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PNIATEIUYBIUTIMERERLAaz IV S 2 Bve innuidiudu 40 mg/0.8 ml egva 2 Fhoe
LaaN3HIn5311 monoclonal IgG system suitability Ansiunisnaaeulunisfiweseiy ICH Q2
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lnw3guiieudnuae electropherogram WAz IATIERUYABUSINMUAIYARRLTINT T
1fun dede fosay andosuuannsgudusing one-way ANOVA, linear regression ua
Independent t-test fisgdiuanadeiuiosay 95 InsAnwisenineduil 1 naiau 2563 -
30 fugneu 2564

ansANE: nansedeuuandliiiu e unzaueuaasiouarsruuTlilunmaaeu
mefluiosufiAnis lagarsuinsg s monoclonal IgG system suitability M3ias1esildtanwee
electropherogram adneadsiutenatssusesnuamuazaladuluamnasindmunly
USP-NF mMInaaauadudinigseningguayasinnsguesaayuay nuhusngiiavesiiedng
WAZAIIUINIEIUATIAL Wag formulation buffer vasenlifinasunmuiiAndnvessiogns wonanil
nsvedauAIiies TnensvhemeluiufstueeseTuiu nuharfesazvesdudonun
wmsgudiingliiudosas 5 Fseglunarinisseuiu Wisuisumitaldseninaiulagliana
One-way ANOVA wuinliifinnnuuanesiueenafituddymsadnfissiuanuidoiuiosay 95
nsnageuAU dudunsalagldaia linear regression wuinAn correlation coefficient
fiandnlng 1 Feusdinanududuvesansitseiusing q Sanuduiudidadulnenssiue
corrected area ﬁgﬂuamaz reduced protein a8y non-reduced protein N1INAFDUAIIULLIU
WUIAFeUarUaINsAUNdUagluYIe 90-110 LAZNMIVAFDUAIINAINY VOIISUARIIALILIT
Fhnneidsadinadwiiiaenndasiu uifimadsuuanmathendusasuildlunisinges
maiSeuidisuaildannsligniierdnfaguitdnetulngldada Independent t-test Wy

'
o v aaa (%

luflauuananiuegaiited Ay nisatanszauanuetuiosas 95

a3U: mMaiuIFiinseiiendnuallazauuTaniveeezaayiuulaginaila walaais
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unin

818¥AAYUUUYILAANTONLAUIN
NsvUYeIsEUU AN lngenazduaens
FUW1ZAU human Tumor Necrosis Factor-
alpha (TNF-alpha) Lkazdnv219n1591191UY89
Ufnsenluad lisnwlsatesnausinnays
Lsnazifintu lsndensegndundsdniaudngie
wazlsadldlngdniau’ iunilslueingu
Fnndydual (biopharmaceutical) 4013
ARSI INSLRseRulalunaineilan
U .. 2024-2029 SiinTundedosas (CAGR)
5.10 sied Susilesnannsiulheiiiiutu
nlsafnsewazlsaldfndoioss Snma
ﬂmﬁwfmawizﬂmﬂi;ﬁqamquﬁzmmé’mmi
Tolunssnwilseiisimnzianganiioansinis
Frafesiiinainnisinudeenad dawals
finsAnyneuazimunedinduiueieand
aALfisann? mazmaaﬂmmﬂu fully human
recombinant Immunoglobulin G1: 1gG1
TngeviiausnitldFueysiadmiuldanlu
enIsuNndie Humira® wied a.a. 2002
ludsgwmransgasmlusukuuedunuy
(originator/ innovator) wazilosmundns
Unssasufinswdnitosvuennniu vieen
lusUnuvgfuluulazeind1engelagiu
fmsndnuartunsdousluguuuusadonds
wauBne Wy Amgevita®, Exemptia®,
Abrilada® wag Hyrimoz® WHugu®

lassaiimaalivesenayadyuiy
Usnauensnoxdlu 1,330 lmana St
Uszana 148 kDa Insluanaienilauysal
(monomer) AvdUsznoUMEae Light Chain:
LC 2 @t uaz Heavy Chain: HC 2 ae 1iouste

Jugusane (Y shape) saeiuseladalig
(disulfide bond) wazfithmaidusruszneu
aguuae (glycosylated) %a’nmalﬁmiaaﬂqmé
V09NHUTEANTAIN WANINLATIATI9VDN
\Aansdsuntadly 1wy msinengunde
nsuanevaslilanaen (aggregation and
fragmentation) azdsnasielassasndluianaien
vosgliiauysal denaliniseongnvesen
fuszansnmanasle’®
AIUNINTFIUNTNAADUAITILIENG
an3§euI3n1 (United States Pharmacopeia: USP)
wazeIIgIaINawisannmelsy (European
Pharmacopoeia: ph.Eur) lafmuaiuamig
LaZIBNMIMAADULiBAIUANAMA TN Y
lendnvaiuarauuiavivesululaueauoufiued
fiondansuenmumnaluianaUsznousmemeie
Sodium Dodecyl Sulfate-Polyacrylamide Gel
Electrophoresis (SDS-PAGE), Size Exclusion
Chromatography (SEC-HPLC) waz Capillary
Sodium Dodecyl Sulfate Electrophoresis
(CE-SDS) Jumpfia CE-SDS ansnsauenuas
asvaeuluanalusAuifvuadnldfingd
winfla SEC feifudsdeyldanisdniueiu
Tumsnagoumanuuiavsvedhnanalusiu
wonanimaila CE-SDS anunsanenlusiu
Tngadunmsindouiivelusfiuneldaunslndh
LULAEIAUIS SDS-PAGE weifiaiuazLden
warusiug Jnseldluszeziaiiisansa
wazanunsavnanlglaedirnuiiananaldtiesni
75 SDS-PAGE® lag SDS azgaevinlilusau
fUszgaunazinilassasalusiudeanin
aaedaluanenss Saannsanivdeulusiuld

N9@098an12%AD non reduce protein Way
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reduce protein LilonTIadaUNMTLANTILAY
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dalidosdinswauismieszivsay
dmsundndaeitingn Wesnlunszuiuns
HaneazgnIiniu (formulation buffer)
yasifinnuunnsstulundasBieaidna
sonantsnadey’® fafugidednhnsiaun
A58 CE-SDS MULLIVNSYBY International
Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human
Use — Validation of Analytical Procedures
(ICH Q2)"2 el salfiiiisinasgudmiy
WoaufuRnisan1duzing nsuinermans
MUY é’m%’u‘imiwﬁ@mmwLﬁaﬂizﬂaumi
%umLﬁaw‘h%’umazmaa&LL;JU'IuUizmHLmJ
ierfinanudosiuluaunim Yszansam
LazAuUannfUe AN S Hadmsu
qﬂmﬂimqmmwméLLazUi%wuﬁﬁaﬂ%m
ozanayuuulunsinwlsn dadufaddy
TunsenseRunnsgIuvesedringlulseina
IidonAaaIfuLInIFILEINS
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WUTEEn
1. WONAADUAMUMLLAUYDIID
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N13MTINNATILIBNANYAURALAIUUIAND
Tugnevadywuulegldvaiiaualaan3sidn
nslsFa-lofenlangadan lngdnsen
#190711997U USP monoclonal IgG system
suitability Tuan 17 non-reducing protein

ey reducing protein
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2. \ionnaeunugneseTIs AL
londnnilazauuignslugiozaayusy
Ingldwmatiaualaan3dianinslusda-lodey
InAgadamn lagdasieiansuiinigIuesad
YUUUUTHUTIE UV AELIU AULUIN
LAZINATINTIaN3UYDS ICH Q2 eyl
AR U 5995UNIRSITIATIE Sy
mi?ﬂyumLﬁ'aumasmayjl,muﬁgwﬁmmﬁmwu
wareNYITAgAAIUATY dmTURIUHURNS
anUuiringnsuing1ransnisunng
52 08U3DIY
3599y

a

35791 TINAa0Y (experimental
research) IRgvNAFBUAMUWINIEHUVDIID
AATIENUAENAADUAINYNABILUNITNTIY
Ansgiondnuaiuazanuuiqrslugnoyaa
wwuumnewatiaualaansodninsliidaludey
laAgadats MukwIN19ves ICH Q2 1oy
fufumsanuilussnineudl 1 ganay 2563-
30 fugneu 2564
NENADEN9
g edringaaenduiinesad
LY ﬁﬂwamdqmaﬁmeﬁlﬁaﬂizﬂaums
JunsSeuglulszndlne aensdudiogng
nMnegeuAiun sdulag UTEINEHER $1u7u
2 8o dmuadude mAb A uaz mAb B
Fienududu 40 me/0.8 ml S1uaued e
2 $79819
Fangunsaluaziniasila

1. @1310717957U monoclonal IgG
system suitability (USP, USA) Lagansi1nsgu

azm?ﬂguu‘u (In-house reference standard)

2. gphendnFagl: SDS-MW analysis
kit (SCIEX, USA) Usznousielusius9ds
1psgIuifivualianasening 10-225 kDa
kA Internal Standard (IS) 9119 10 kDa, gel
buffer (proprietary formulation, pH 8.0, 0.2%
SDS), sample buffer (100 mM Tris-HCL,
pH 9.0, 1% SDS), acidic wash solution
(0.1 N HCL), basic wash solution (0.1 N
NaOH), 2-mercaptoethanol (Sigma, USA),
lodoacetamide: IAA (Sigma, USA) waw water
HPLC grade

3, ipseddidninsluETauuuuatanis
(CE) 31 PA 800 plus pharmaceutical analysis
system (Beckman Coulter, USA) NSDUN Y
YaneuiaesuarlUsuNINUTEINANE 32 Karat
software, La3asinA1n1sganauLasyin
Photodiode Array (PDA), fused-silica capillary
WUU uncoated YW UHUANENA19 50 um
8173 30.2 cm (SCIEX, USA), cartridge assembly
kit (SCIEX, USA), iestisnnuasiBen 4 suvi
(Sartorius ED 822, Germany) &g Heating
box (Eppendorf, USA)

SunsunsAnE!

1. MSLWTUFIDYLALATUINTTIY
Tuann72 non-reducing lneli9a19a@5ung Y
wazFeg 9l USINalUSAY 1.0 mg/ml Ay
sample buffer 3 1S U311915 4 ul, Hiy 250mM
IAA U331915 5 ul asludagnsusuimns 95 ul
ihlUtufigamgfl 70°C wiu 3 wiiudadadisl
Tduigamaiiuiu 5 wit Aeuhluneaey

2. NMSHISHUAIDLIALAITUINTTIY
luan1ie reducing 1nEtI9198750IM 55U
wazdreg19lniusIalUsAL 1.0 mg/ml
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A8 sample buffer 1w IS USuns 4 ul, 2-
Mercaptoethanol Usuas 5 ul aslusiioeng
U31ms 95 ul wluunfigamadl 100°C w1y
3 wftudananal il Suiigumgiuiu 5 und
noudlunagay

3. thansunnsgulaziog ey
AndhuaTes CE duneunisuanansves CE-SDS
Tneflanzveades (famsedl 1) msaane
fiuszluluanalusfuseaudouluanng i
$DS MntuasazsuuaTan3lagld 1S vun
Tuana 10 kDa Mfsludreeaidu mobility

marker andeuiiiuiAiesinAINIsgANEY
pAuLA niulUsFuazadeuTiueneenay
ynavedluiana Insluianavunndnagiadoudi
panunaulianavuInbig waaldlusunsy
Uszanana 32 Karattm software hasmdgyayal
\Uu electropherogram wisaiiaszsiAnioay
vosiiuildnam wazaaillflunsiedeud
TnefypinelUsuidiwinmassilutag
10-225 kDa tilelifigurnaluiana vosegns
WAZATUINTF I

] = ° U § va ] °
A9 1 dn1gUaAInd CE a']ﬁiUISU']Lﬂiqgﬂ/ﬂusllumf’JUﬂﬁIﬁVlﬁNqu

Step Event Value Duration Comment
#1 rinse-pressure 70.0 psi 3.00 min 0.1 N NaOH rinse to clean capillary surface
#2 rinse-pressure 70.0 psi 1.00 min 0.1 N HCl rinse to neutralize capillary surface
#3 rinse-pressure 70.0 psi 1.00 min water rinse to remove the acid residue
#a rinse-pressure 70.0 psi 10.00 min SDS Gel rinse to fill the capillary with SDS gel
#5 wait - 0.00 min H20 dipping to clean capillary tip
#6 wait - 0.00 min H20 dipping to clean capillary tip
#7 inject-voltage 5.0 kv 20.0 sec sample injection
#8 wait - 0.00 min H20 dipping to avoid sample carryover
#9 separation-voltage 15.0 kv 40.0 min separation

4. ASNAFBUAINUNSBUVBITEUU
NAUNITNAABUAIUYNABIVDITTIATIEN
lavinn1snsIRdaUANUNSDUABUNIINAEDU
AUAIDE1AZANITUINTTIUE18EANFLIUY
Ineldan5u1msg1u USP monoclonal IgG
system suitability Twealidianududu
0.5 mg/ml Tuan1ig non-reducing wag
reducing Tunsadiaies CE iiensivasy
AN ONVBITLUU F9F 0 UAILLN QU
AINFE1SI81@Na USP-NFL 1 Anuyinnis

wmaaummgﬂéfaqmmﬁﬁﬁLmﬁ

5. NAABUAINYNABIVDIIE
5.1 MINAADUAUTUNIZVBITD
(Specificity)

1) 25729 blank, formulation
buffer @131IATFIUUALAIDENNLIBEAALUIY
ilemsrasouruannsalunsuenluanie
fitmua luan1z non-reducing protein wag
reducing protein %aé’fmﬂiﬂﬂgﬁﬂ%ﬁ IS ey
liusngfindu q Asunufiandn

2) 1p9zAlUsAUe1 B 1NRIgIY
Alvueluanasewing 10-225 kDa Tuang
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reducing protein fiasUsINgfiAnuluTuses
vesfdniiuszneuselusiufiihiwmiinluana
10, 20, 35, 50, 100, 150 waz 225 kDa

3) IR TN INTTIULALAIDEN
g19gA183kuulakn mAb A wagz mAb B
Awsealiiuinalusiu 1 me/ml Tuanie
non-reducing protein Wa¢ reducing protein
AesUsINgiiAve IS TaudsUTng iAvesans
UINTFIUATINUATTAIDES

5.2 AVAARUANNLTIES (Precision)

1) MwsziE eyt
(repeatability) 35129 MAD A §13U 6 1
melutuienfulazanneienturianig
non-reducing ag reducing WsuiBuA1 MT
a1 %Corr A fuIAT %RSD Fegasiinn
laifu 5

2) MIIAsIERERTTY (inter
mediated precision) 31A312% MAb A §1UU
3 41 Tnemadeuseiudiune 3 Surany
non-reducing ag reducing WsuiBuA1 MT
a1 %Corr A fuIAT %RSD Fegasiinn
LAY 5 KagAIATIERAMULANAIITENINTTU
1nwahia one-way ANOVA

5.3 yaaeuAITuLEunse (Linearity)

Taszitasnnududuresansinnseils
Tu mAb A wseulifianududu 6 sedu
0.25, 0.50, 0.75, 1.00, 1.25 wag 1.50 mg/ml

(%
Y

YNENIIE non-reducing Wag reducing
AATIZIANUFUNUTTENINAIUVUVUY D
TUsAuwazAn Corrected area (CorrA) Nseau
AULTNTUANN & kAT TINNVAdDY

@ o M vy a .
AN dudURS eI laRadlan corelation
coefficient (r) > 0.990

5.4 NISNAABUAINNLLU (Accuracy)
AAg1einuwiulaeng spike @13U1055U
mAb A fisesunnandiudiuvestusiiu 0.50, 1.00
waz 1.50 mg/ml (50-150%) asluansazane
formulation buffer faane non-reducing
wae reducing 1hen Corr A neiléfiseiu
AULTNTUANY ) LrAIIAIUTuIulUTAY
(found concentration) LWUSBULTIBUAUAIY
Wuduiiw3enls (theoretical concentration)
wAIFUBIIUANSAUNAU (% recovery)
MUGAT

% Recovery = %x 100

e A = auituduvesansinnsgIu

mAb A fi3tasenle (found concentration)
B = AU UNTUYDIENTUINTFIY

mAb A fienainazlsl (theoretical concentration)

TneARAevad % recovery AISHAT
5% 90-110

5.5 ANTNAFDUAINNAINUVDIID
(Robustness) Sisesikanssnuresitilowden
JUNISHEN SDS-MW analysis kit LA512%
MAb A 11U 3 91 Tnevadeusnefudune
3 SustaEnay non-reducing Lag reducing
Tagldymingrdngagussiunisnanugn
Wisuiieue MT wag %CorrA msnziils
fo49ilA1 % RSD lallAu 5 udauseuliieu
ArauAnAssEeRtedsagUlneai
Independent t-test
nsAATIEdeya

AAsEvoyalenunInlaenis
WisuLeudnuae electropherogram filsan
MIlnziioriedrluifualaa13sidn
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InslsTauazlinseidoyaidausunneieg
ADALTINTIAUUN (descriptive statistics) len
Aade Yosazandoauunnsguduing
LAEVAFDUANILLANGANSTENINTUlAY one-way
ANOVA ALAT12HANAURUSIZ I NAUILTNTY
fiu CorrA 1ny linear regression warIATIEN
AILANGAITENIeAte1d S agUTng
Independent t-test fisgdiuaI1uL oY
Sovay 95

NANISAN®
1. ANUN3DUVBITZUU (System Suitability)

Electropherogram 73tAs1zlaann

reszo I9G GV

I IS

i F1
T i .

Fé F2
F& " pg R
1m0 ) A Fa i)
W00
L k1) nes 1588 1] 500 ne a5 L)

Migration Time (Minutes)

IgG system suitability wui1 Usangiadils
MnMnTIgd asmluiusesveidnia
an11g non-reducing kag reducing WaMIFA
U7 1 waAAszsi MT 904 1S luaniz non-
reducing protein WUI3A1 % RSD 994 IS
WinAu 0.05 % Corr Ue9iA 1gG 1A 71.76
uazA resolution UBINA IgG LaziA F1 HA7
2.73 uay 1.58 wailAsiesluanig reducing
protein A1 resolution 989 NGHC Wag HC
1AWINNIT 1.24 Uag ratio 5¥1I18 NGHC : HC
fidnevaz 1.08 Fadulumunasiiivun
A3 USP-NF Nauanafansnail 2

NGHC
ssate 'L ®)
s HC!
o | |
- ) W .
¥ass i

L) L] am LEC I [T - N LK ERT ]

Migration Time (Minutes)

;J‘Uﬁ 1 Electropherogram @134161951U USP monoclonal IgG system suitability Tuany

non-reducing protein (A) wag reducing protein (B)

A15197 2 HALASIEN system suitability Tuan1g non-reducing protein L% reducing protein
VBIA1ININTZIU USP monoclonal IgG system suitability

Non-reducing protein

Reducing protein

Parameter result suitability Parameter result suitability
(n=3) requirements (n=3) requirements

electropherogram  consist consistent with electropherogram consist consistent with

USP certificated USP certificated

MT,s (%RSD) 0.05% <2.0% MT,s (%RSD) 0.05% <2.0%

18G (%Corr) 71.76% 61.4% - 86.4% Ratio of NGHC to HC 1.08% 0.75% - 1.34%

F1 resolution 273 >1.3 NGHC resolution 1.24 >1.2

IgG resolution 1.58 HC resolution 9.94
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2. AUTUNILYDIS CE-SDS
o a ¢ i i o A = v
ATIvEaUANTINIElAgTATIE blank Wy Liusingiindusunuiiangn Using
WieeiiAYed blank NINTSIAY IS Lafiaves buffer HawAAIIFUN 3 UsINgiinradlusiugneds
WNIFIUATVUALLENATENIN 10-225 kDa muiiusenuansyylily COA nauanslugud 4

Buffer Peak
b (A) s Buffer Peak (B)
:
ond . T-1
1S / s

LT il an ! .

]
< LT 3“\: !

1

=T} (. T.1]

. | . LJ_-' ol

L] 5 w 15 = E 0 B = L] 5 w jL] ﬂ L] 0 w0
Migration Time (Minutes) Migration Time (Minutes)

gﬂﬁ 3 Electropherogram ¥84 blank (A) @113¢ non-reducing protein, (B) #0113 reducing protein

L1

| i
@ |* 35kD | 50kD ®)
w 20kD e 20k0 |/
l 50kD w0 i
- 10kD 100kD
{ Buffer Peak : Buffer Peak ‘ ' 150kD
| ' 225kD
I . .‘.,_-..'.- s H'\-‘I'-\—--ﬂ-_ A |
" ! = i = o - ” [} 25 3 15 W 128 50 IS Mo ®ms 30 s Ma
Migration Time (Minutes) Migration Time (Minutes)

g‘dﬁ 4 Electropherogram 1Usfug198au1msgnu (A) gﬂﬁimﬁzﬁlﬁ (B) nmwanlususes COA

WATILNLIBEANFLUUUTT 2 8D (MAD A Uag mAb B) g UAUaTINTEILYRI0ENe
Ay & . ' = = o 1 Y
8vietiu 9 wag formulation buffer wui1 Usingita IS Usingiinresiiegnemsaiualsunggiu
wag formulation buffer laiusingiiala § suniufindiegnavn q Meog1e H3@n1Ie non-reducing

protein Wa¥ reducing protein NaLLaﬁﬂug‘Uﬁ 5
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| LC HC
s Buffer Peak 1S (A) | Buffer Peak IS ke He ®)
-l l i ™
Intact IgG P L
. h-'—.-‘—y ,g F— b _,.._J '. Intact;lgG .
- I L v [Ty n— I ,
¥ HHC HGHC B f S
-1l l LC  HC - 2HIL | 1|L S = I AN
. L il _ L 1 2HIL e p—
- J||L ™ W
Y U— 1 P—
- pr—d o
- ., [ . Ly re— an _— b Rt e 8 e
- v Bfer s & 1ror-FRargl - . ————————————
- -

Migration Time (Minutes)

B oW oM OH B OB OB OB N B OB U M OB o@ W

B EE R EE T T

Migration Time (Minutes)

gﬂﬁ 5 Electropherogram %83 mAb A (A) Wag mADb B (B) 1lsufiuansunnsguyes mAb vie

14U 9 Tuan11g non-reducing protein Wag reducing protein

3. AAUNYY
A8 mAb A gnaneluduieiu
a c8 1 o & o o
LAAASIZNG AT U 3 Tu Taedn
AATILIAULALINY NATLATIEI MT hay %
CorrA ¥94 Intact 1gG Tuan12z non-reducing

LATHNAILATIEY MT wag % Corr A 199 LC
g HC Tuannag reducing dAn %RSD teeni
5 L USgUMIBUALLANAITE IS TULAED

[

f
ANOVA wunhifianusnsnaiusgsiidedfay

o

NADRNTEAUANULTDIU 95% HIANTI9N 3

dl dl U a U ! L
A15197 3 N1TVAROUANLTIBIVDY mAb A aeludugiunazaieiu

MT (min) % Corr A
non-reducing  reducing non-reducing reducing
Parameters condition condition condition condition
Intact IgG LC HC Intact IgG LC HC

repeatability (system precision) average 26.86 1526 19.06 92.93 31.54  67.50
N=6 %RSD 0.48 0.14 0.15 0.10 0.42 0.37
intermediated precision Average 26.74 15.03 18.78 93.04 31.57 67.47
between-day 3 days %RSD 0.50 1.30 1.26 0.10 0.36 0.12

N=9

non-reducing condition; P-valueg,, (0.16), reducing condition; P-values,., (0.36)

4. anududunse

AATITUAMUFUNUS TENRI19Y2S
anududuresansiieredlaluasnnsgiu
mAb A fiemuididu 5 sesufuan corrected
area U84 Intact 1gG Tuan1Iz non-reducing
wavAN corrected area ¥89 LC AU HC lugniy
reducing MUAIAU WU ANHLTUTUUD
mAb A Snwazdudunsailutneamundudy

fvn1snaaeu 0.50-1.50 mg/ml uaga
y-residuals N3NSEANBEITBULNUAUESTA
NaLARIRIFUT 6 WazNaILATIZiA Linear
regression bAr1 correlation coefficient (r)
Wity 0.998, 0.999 wag 0.999 Faiandnlng 1
wansi AN uTBsEnsiANaNuslUTy
fevnaiieniiu corrected area M1sluaN12E

non-reducing Wag reducing
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G ®)

©

g 20000
#5000 ~ B0OD - .
§ oson0g | V7RI g ¥ = A74D8x + 1678 % om0 ¥ = 10353 + 17714
P
5 Rt = 09000 g G000 R = 090970 g Ay o
g 15000 r=0.998 oo r=0.999 -
3 10000 % %
5000
E o 1] o
o 1 2 o 0.5 1.5 2 0 05 1 15 2
(D)wmﬁmwmwm (ETHMMRMMMW] standard mAD A concantration {mgimi)
500 F
- i, .
. 200 -
0 * 2
5 o8 * f ) 0 ] — * * . ] & ] *
o ¢ . 200 0 ds 15 2 o 05 1 s 2
000 500

JUN 6 anuduiusidadunseseninanudndunszausng q luan1g non-reducing protein

(A; Intact 1gG) wazluanidg reducing protein (B; HO), (C; LO) wagnsiin1snszatesouwnueud

luan17z non-reducing protein (D; Intact 1gG) wazluaniaz reducing protein (E; HO), (F; LO)

5. AANALY
AwUsnalUsivanansnsgu
mMADb A fiszsuanududu 0.50, 1.00 waz
1.50 mg/ml (50-150 % level) fanUasidun
A1SAUNAU (% recovery) Tugani1ag non-
reducing protein Winusesay 96.04, 105.51
way 106.36 1ua1AU Tuan1e reducing

protein (HC) Sovay 98.83, 100.31 gy 99.49
puanu Tuaniig reducing protein (LC)
Soway 100.51, 99.98 uaz 99.35 MIUAIAU
Fanansvegeudulumunaeinisyausu
voulasifudnisaunduluyae 90-110%
AR AT 5

M13799 5 Feeazn1sAUNauUluaIININGgIL mAD A

Recovery (%)

Acceptance

Spiking level (%) non-reducing protein reducing protein

criteria
Intact 1gG LC HC

50 Average 96.04 98.83 100.51

SD 4.85 1.11 0.74

100 Average 105.51 100.31 99.98
90-110%

SD 1.04 0.44 0.17

150 Average 106.36 99.49 99.35

SD 1.34 0.96 0.27
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6. ATUAINUVDITG

naeURI0E19 mAb A Tneluausy
N135WEAR SDS-MW analysis kit fldlunas
A9t Tuanz non-reducing protein wag

reducing protein Wu1IsRANUAINULIUATS

AASIEAALAT %Corr A NIATILITAT %RSD
1AY 5 wazliloIATIZRANULANAIITENINY

YATUN1INER Loeads Independent t-test

= [y

wulluanaiuegeditdAgAseAuai

WRLU 95% HALARIAINITIN 6

= an A o a ] a H o o |
M990 6 Naﬂ’lquﬂqwuma\i'}ﬁLﬂamﬂqiLUaSUEUﬂqimamﬁ@uqa’]ﬁ’]Liﬂzﬂi‘umja&]’m mAb A

Non-reducing protein

Reducing protein

SDS-MW analysis kit Intact 1gG HC LC

MT (min)  %Corr MT (min)  %Corr MT (min)  %Corr
Lot A Average 26.74 93.04 15.03 31.57 18.78 67.47
n=9 % RSD 0.54 0.11 1.30 0.36 1.26 0.12
Lot B Average 26.47 93.11 15.06 32.37 18.82 66.79
n=9 % RSD 1.55 0.20 0.48 1.37 0.81 0.66

non-reducing condition; P-valueg,, (0.43), reducing condition; P-valuegc,, (0.43)

=Y
2AUsena
ANSHAIUNITIATITVLDNANWAlLAY
ANUUTanslugeeadyuuulaeds CE-SDS
WaNAZaUANUINEALTDISAMS ULy
TUN1IAIVALAMNINEIBEAALLIU ANTUNTT
NAADUAINANIEVDITTNUNUTENGHER
\A389ElBlANTIRERUANGNFABY (M15797 1)
a cY 1 d‘
NSLHSIUAIDENLATANILT T UNSNAEDU
FIUDIANUYNMVBIWIBLATAATS AB 30.2 cm

9199991nM15181d@1na USSP paiile

aaa

TAAeadd N auIIP I RUNT a1y

[
P

<) =t LY
nsneaeuililuaniiznlglunisaasuiu
f19e19939 wazld IS Adulusfunnsgu
1A 10 kDa NAgpUsINAUAIDE1WNATY

Wialluiusdnisindeudl (mobility marker)

Y '

SUE’NIllLaQEi 19879 1n8NKANIITNAAB UMY

2
YY) 1

ANNITVDIIDUA RN UTUNDULYUNITA1GV D

uataa3 fe 0.1 N NaoH m1uaag 0.1 N HCl
puseieudngmsiiu SDS gel separation
buffer luriourtaans uardafiegadigseuy
Frfunsnneliussulninfumnzauie
MliAansLenlusiu uwazasvindyaio
voslusiufiwenlalagldimsanauuy PDA
fiPue1IAAL 220 WIWRT RSz
LA309BLaNINTIWTTa $u PA 800 plus
pharmaceutical analysis system 971u7u
faiA3es saviesURlRNg Aneilusiioeng
mAb IgG1 wuihiiaAnfesazanuuTanives
Intact 1gG (monomer) $98/az 95.7-96.7 uay
LC+HC Souay 97.2-98.07 Fadenndaifu
wainszlalusosndlusiogsesaayuay
Sowaz 92.5-93.5 uaz 98.0-99.0 Tuanie
non-reducing protein W& reducing protein

AUANU
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nMIAgaUANUNSoNURsTTUUlTANT
UMIFIU 1gG system suitability anunsalely
nsUszdiuayainsalunsuenvedluana
Tusiuvidluanmey non-reducing protein Lag
reducing protein \ieBufuAnuIINzaITeq
svuukazeslle Mfleuuiug warlifiena
ARALARDUTBNAIATILI NOuTNITIATIE
F19819939 lauaneuy electropherogram
nseild Using 7 fevdnluan1ag non
reducing protein wagudsing 3 fpvaniuaniz
reducing protein sudskansvaaeuiladian
eaEdd wazinuginseeusuiluluanainue
donmdasfiunansnaaeuininszflagld3s
AN waransunsgIustaifeiut

dlesfiunisvedeunauuamng ICH
02 wuiTiansausnlusiusasglutaed
fvualuana 10-225 KDa biegafiusednsnm
NTIATIZY MAD A az mAb B @ansauen
Tsanatien (monomer) lduagiilevhnsmagey
luang reducing protein flannzmsvegey
finsaaneiuseladalniaunsauenluana
294 HC wag LC aonandulaegetaiau
aenAdoanuNInageuluitoge e1Iing
AMEARIYnezAALUI (SB5) Way reference
product %awwazmﬁ;&LLmﬁﬁmiLwaLLwﬂu"TJ
A.A 2019 Wuilanwazaed electropherogram
donndesiufunaiiaestlanaluany non-
reducing protein Wag reducing protein'®*’

N13ALTIUNTNADUANNYNADIT
AnnpiiondnuaiuazauuIanisidunis

NAFDUANUNIIINNDS ICH Q2 Tagd1uIus)

TupsvageulasAaanfildlunisussiiuna
NINAFDULARENITITNBSTN T NTHONSU
AIULIATFIUNNEDR HANITNAADUAILUNIT
Tmasluieg1s mAb A way mAb B luan1y
non reducing protein W reducing protein
linaaanndosnuinaEinviun tnedaguulad
mssiunmsvageulagldaninsfitnnswawn
AFAATIERAINAINTIVIATIENAUAIDYN
ogaayusuithuduiomndmingluussna
1nnia 3 ¥da Tnenuindadeduiionvdama
ATENURENIIVIAADU Wy M3AueSasdian
WsI3Fauvunalaa3ildlunisiaszi
wsafmegslululausausuAua s winiy
WsoutaLReINULALDIAUTZNIUTDY excipient
wiavfinvas formulation buffer iumnaniu
srilmuatiusvesiegeiiuandneiy o19dema
fonsinszid wussaulnihaldlunisuen
svpznanlunisuen sIuRLunoUNSIAIY
FrogauarszazaInIsUniegs ifay
uLAnFnafy warnsAsuIuNTHANYe YR
hedngagu SDS-MW analysis kit 919
Aelinenulaiasiianeves SDS eel buffer
Fafunumdrfyseniswenvedusiuldegng
wiugh Weuszdiunansenusenanislad
mswmamLU?isJui;uﬂﬁwémﬁuaqsqmﬁwméwﬁf\]gﬂ
WuIIsdsfienuamulnedevarandeuy
UINIFIUFUINSVOI MT wag %CorrA fmn
TsiiAu 5 %qag}ilumm%ﬁaau%ﬂﬁuazﬁﬁw
Lunnsnafuegnadiudfyfissiunnudedu

Sovay 95
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dyuna

PNUANSANY WIATwRenanwal
wazauuTansluiezaidyuuulngds
CE-SDS fifauunufieudumg anmidies
A JudUNTY ALY UAEAYINAIYIUYEY
WhATwige duseansamlunisuenvang
dwiuthunldduisunsguluiesufjifinis
meludszinalneiiienruguauaIne1u

NN EALAZAUUITANT lUEIDEARLLIY

124
UYLEAUDLLUY
ANSLASYUFAIBE1INISNAFDUAIS
aliun1snelaanienivue Ingaiuau
gaumngiuazsrezlia imunvauie Uiy
ATHANFIVDINANI T ND1VEINARDNITNAFDU
LATIEUINNANTNAZDUAITUNITNSIVEDU
= A
ANULEDYSUR4 IS Wesannlglunisneaeu
AuAiuieg1mnnATluNMImMAgeU Livelvina
MINAABULANUMLIUELAT AT TIUEY
NANISNAFDUTENINVULINNISNAdaULs
UBNINTUAITUNITVLYVBUIUNITATIVNATIEN
Tnseurgulungulululaueatoufvafvin
A ~ a a a
U ¢ LNDUILUUUTEANTNINLALAIINANNTE

Y9 NAANUNANNANYUINTY
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Abstract

Background: Cell lines are crucial for the production of vaccines and other biological
products. Detecting adventitious viruses in these cell lines is a critical requirement set by
the World Health Organization (WHO) to prevent misidentification and cross-species

contamination.

Objectives: This study aimed to develop and validate a method for detecting Porcine
parvovirus (PPV) contamination in cell cultures used for vaccine production using Real-
time PCR and to implement this method as a standard procedure for quality control of

cell cultures in vaccine production.

Methods: This experimental research studied from November 2021 to October 2022
that investigated the optimal conditions for a technique to analyze the quantity of virus
from pigs in cell cultures used for vaccine production using Real-time PCR. It also examined
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the method's accuracy in terms of parameters such as linearity and analytical range,
specificity, precision, accuracy, minimum detectable amount, and sensitivity.

Results: The results showed that the designed primers and probes effectively amplified
the target genes of PPV without cross-reacting with other viruses. The standard curve
demonstrated linearity with a working range between 8 and 4 log,, copies/ul and an R?
value exceeding 0.9996. The coefficient of variation (CV) for intra-day, inter-day, and
inter-analyst reproducibility was within the acceptable range of less than 25%. Accuracy
analysis showed %CV of 0.510% and %recovery ranging from 101.39% to 100.66%. The
limit of detection (LOD95%) was established at 1,857 copies/ul. The Real-time PCR assays
exhibited high sensitivity, detecting PPV at a concentration of 7.5 TCID50/ml or 4 log,,
copies/pl in PPV-infected ST cells.

Conclusions: The findings indicated that the developed method was effective and
reliable for detecting Porcine parvovirus in cell lines used for vaccine production.

Keywords: method validation, porcine parvovirus, real-time PCR

o/ 1
unanga
AMUFIALY: WwadimziaeaiunumdAglunmsidaiatunainrateviia wiviniinnisuuleu
Thanningavlunsndnipdurieasiaing e1anelsauanduledeidesnifianuddgysodsu
Tadunseastiinguu nsevamndehiiavudeuluwadmisdsaiunisludaivupfiosdnis
awdelansgyld Wedesiunmsiuleuvestorduniduasnstiuanenugseninwin fmageu
aa & & 9 I3 & A a o a o as as
Fnsesramnsuuleuveatolasa PPV Tuwadimnzdesildlunisnininduiinaneds uwiis
Real-time PCR g3laifinsnaaeuluan1dudning nsuinermansnisunndvasing

WUIzasA: WeimuuaznaaauIsn1snsaviinsUuleuveadolasa PPV luwadimsiaes
ldlun1snanindueds Realtime PCR waziiialdiduisunasgiulunsaunuamuningad
winzdeenldlunisndninduy

ABMIe: Wunidfelmeasissninufoungeiniau 2564 fwmanau 2565 lnefinwaniog
fomnzgavveanaialumansalesgimuimalbiannmflusedinsdodldlunsuan
TeduseIBisualndidens uasniadeuanugniewesdsiunsiines nsnsisdeuauiu
unsauastmaiaTet sy msdies anuwsiy Uhinadusihanvesnisamawuld
wazAul
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NANSANYN: HANTVIABDINUTN primers way probes fisenuuuTuansaiivUsinaduivmng
vatla¥a PPV Isogailuseannn lngliifnufiertwiulawiadu nswlinasgiuves PPV
DNA fidsmnduidunssagszning 8-4 log,, copies/ul Inefienduyszansadusiug (r2)
Wiy 0.9996 MFAAsIERAMIENISETUNSINGY STamTasERluTuReaiy MTAszRinety
warmsimzflaindinszvfiuananeiu nuieduussansanuulsusiu (V) agluinau
feausuld (CV< 25%) nsnagauauwiugvadsiiaT %CV Wiy 0.510 wasiiseuas
nsnduAueglugie 101.391-100.663 ilednuUszansnmlunisnsanunistuidou wui
%f&’ﬁmaqmimmwuﬁiﬁmamﬂqqﬁq 95% agj‘i?i 1,857 copies/pl kazanulilun1snsiam
Usmailada PPV luiwadinizides ST egffl 7.5 TAID50/ml e 4 log,, copies/jul

a3U: BnsiiauduidenuminzauuazansailldlunsiesegivsinaliTaanny

Tuwadimnziassniglunisuanindulnog1efiuse@nsanw

AEAY: MIedauAUgneee Lisaannmy Bealnl #dens

unin

Fausd a.d. 1950 WWudunn 1wad
wnzdssduasseduiitdunumddaluns
nAnTPTUMIeTIIng tnegnandnludedl
msmuAuamnTadinzAsdiegluaniy
Fmunzaunarliasndoainnisiudou
WulUmuunasgiuainavazaiudenivue
1INIFINTRIDIANIToUINlan Auldvite
Cell substrates for the production of vaccines
for human use %38 Recommendations for
the evaluation of animal cell cultures as
substrates for the manufacture of biological
medicinal products and for the characteri
zation of cell banks? FsmnmiiamsUwdou
hfaaningavlunisndnindurseansdaing
ananelsauazdutadeidosiiinnuddose
f¥utetuvioasiningiu

nsnadeummsUudoulialuwad
wnzdeslilunisnan tadunioansining

fodusnensneaeuiiddey osnnseuiu
nsuandaduiinudssienisiuileul S
PINMAIAUNE WU wadineAeeiildly
N3EUIUNSHAR anmwindeluriesauifnis
LaznsidenmsiasuadeEsiussnause
Bovine serum saufan15ld porcine trypsin
TunszuIuns trypsinization 0189l
T 1960 wudnsuuitiouvedhdaluana
Parvovirus Tuiadinnzidsayudasaneiug
Tagannmsanwanuin msinde PPV luwad
LWWL%&NE}WLﬁmmmﬂ% porcine trypsin
Fulaulada Porcine Parvovirus (PPV)-2
HulasaivinlviiAalsaluvy Tnedul$asie
DNA @neien sinsdunuadausalull 1965
fiuszmaeesud Tnenunisuudouluwad
LW’lngmfjﬂ‘i (Porcine primary cell) il
Wnzlasadelada Classical Swine Fever
(CSFV)® antiuiisnesumsny PPV luvnane

2158159MN5Haze1 TN 32 aUUfl 2: weuwnAN — 394AN 2568 65



UL LU USITA WaLLNIRaLC 81N15719
ARTNYBINUNAALTD PPV Ao N1Suiialas
AsaneluAsss sneauneuntnig AU
Xy o X . X

WeliSannuyenavuleuluwadinizibes

Malunsguiunisndnindunsedringla

BIANNTOWNTUALE1VDIENTT (FDA) Waz g

guvisannmelsy (EMA) leanmuugiili

nageumMsulaures PPV Tuinuvsetying
4 porcine trypsin®®

12

msnageumnsUuieulaluwad
LWW“Lgmﬁifiﬂumsmam’iﬂ%uﬁamﬂﬁmq
faneiBu nsinzidelada (viral culture)
n5lEIEMIwsHInen (serological assays)
WU ELISA N1svag@aulkuy hemadsorption
%38 hemagglutination WA3BNITIATIZALAY
walla Real-time PCR lasuniseausuaeis
nisvnsluguziadesiiefidnnuluag
mmi‘ﬁwagjqﬁm%’umimwaaumﬁﬂulﬁau
1h%a PPV luwadinnziass ailiiiestel
anunsaasanul¥aludsunaiidosnn unds
aNAIUEE U INAAUAIIMAZHAUINAI
fiorainTulunszuIunsnsIvEey NsRmun
38 Real-time PCR d1m5un1snsiaaeulisa
PPV Tuiwadinziasssslauddnyog s
TumsfusssnnmuazauUaensdevasindu
g fau an1iuiiing nsuivenmans
nsunng 3aldiaunisnisnsrammsduidiou
1h%a PPV luwadinziaesdldlunsuanTady
frewmafin Real-time PCR Saflaulonas
ANNTIINZEY NMFNwIlARTEUARUNITNAGEY
AUANLTIINNE ANUTUELATY AYHLLUE
NIMTIATNAVBINITATITNY LATNISNAGDU
Tuanzindeudifin1ssuniu iesesdu
N3R5 ATIEILNUUTED warlrusnisuA

vihenuneguen Weassnnuiulalupanin

Youindunsedaing wenainddaudunisns
vas S

g uliIsiliduninsgiuvesdsemalng

Tuauan

[ -3
INUITEIA

1. WioWamuaznaaeuiznisnsiam
msdudewveadelada PPV luwadimzides
Flalunsudnindusemaia Realtime PCR

2. gl duAsinesgulunsmuny
AunEadNZAseldlunSwEn Ty
521 08U75798
5793y

MITTmeaeisliunssening
WauNgARINIe 2564 fana1AN 2565 Lagyi
msmaauLﬁaﬁﬂmmmgﬂé]’awaﬁ%‘mimw
mmsUuideulida PPV luwadmededily
Tun1suanindumemaiia Real-time PCR
Tneldwadinzias Vero cell Wushunuiad
wnzEeldlunswanindu Tnedawdeunay
daUSnaneluaniuiiing Sugedmeni
lauanaewaalavesdalansiunsusden
(Afrian green monkey kidney cell line,
ATCC CCL-81) Junskan 70006073
NENADEN9

Felisaunsgiu 14ide Porcine
parvovirus (PPV) ATCC VR-742 lagdninsel
neluan1dudining Junsuan 64161544
Tnende PPV azgnihunifinduiudie swine
testes (ST) cell line meluvInvun 75 ml-flash
fiuszneuse Minimum Essential Media (MEM)
(Gibco, USA) 7151 10% fetal bovine serum
(Gibco, USA) 1% HEPES (Gibco, USA) way
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1% Sodium pyruvates (Gibco, USA) Nt
msiiudelasalaenis freeze-thawed 3 ads
ntufuigad Lysate figauungd -80°C
\n3silauazgunsnl

1. ineaiiuyFinmuasiugnssily
AN1N939 QuantStudio™ 6 Flex Real-Time
PCR System

2. gudeya BLASTN Jiaseiaiy
WV primer/probe d1msunisvagau
UfA381 Real-time PCR f8N13MA@8ULUY
in-silico
FunounsAne

1. msafin DNA ¥83 PPV meynanin
Iagann genomic DNA 999 PPV a1nisaa
lysate Alidolr¥auung 200 pl Tneldynarin
PurelLink™ Viral RNA/DNA Mini Kit (Invitrogen,
Carlsbad-CA-USA) Funsusgiiovesuisy
111 genomic DNA #afinlaluiAuiigumadl
-80°C AunInazldu

2. Primer W@y Probe d@115Un1391519
#2875 Real-time PCR 1a® Primer @115y
avaeumnsUuloutiolisa PPV fe3s
Real-time PCR lagaaniuu primer Wag probe
fimmdunnzdeduiinseuaguaiu NS1 lag
913983 Non-structural protein NS1 gene,
complete 91ng1uTeLA GenBank accession
number JNA00524 Faiusunuansiugnssu
youdelifd PPV 91nnsAneanusinizues
primer/probe Waluns@nuiluuy in-silico
IngiUSeuiiguiugutayanieiugnssy NCBI
(National Center for Biotechnology Infor
mation) Faewp3esiie BLASTNE & primer/
probe &uAT1ziilag Macrogen fis1eaziden
Town

- Forward-NS1-3’-CAACAGACATGG
AATGGGAATCAGA-5’

- Reverse-NS1-3’-TTTAACAAGAGAA
TCAAAAATCAGTACTTGCC-5’

- Probe-FAM-3"-AAATCGACAGCC
TCACAAAA-5’-BHQ1

3. yhmaifiuansWugnssy PPV wag
BPV lnawn3euarinansiugnssy (Adwe) PPV
wag BPV udeanslnlaninuidudu 10log,,
copies/pl pAEAIT mMsfuaudasuy
AU YRR UMY ng LU copy
numbers 81989311 Whelan’

n19%1 real-time PCR lagipSeal
Ufnsen real-time PCR 98l RNase free water
6.75 pl, TagMan Universal PCR Master Mix
(2X) 10 p\, forward primer 0.5 pl (250 nM),
reverse primer 0.5 ul (250 nM) wag probe
0.25 pl (125 nM) Usu1ns 18 pl wdantiu
WAy DNA 2 pl laundegng Aduteves PPV
waz negative control Taluvasaujisenle
UIumssau 20 pl

FmsiUTinafidueieweies Real-
time PCR Tnesalusunsy 7 UNG activation
gl 50°C 2 U9l AueY Taq activation
gamgil 95°C 10 Wil WinUSI L BuLe
911U 40 59U Usznaume denaturation step
ﬁqmwﬁﬁ 95°C 15 U1 annealing/extension
step flgannil 60°C 1 Wil iileAsu 40 50U
hold flgaumgil 4°C Fiasesinanisnnaoy
Iaele Applied Biosystems® 7500 System
SDS Software

4. a%wmwlmmgm (standard curve)
wibnansavaneiidue PPV Ailiilanududy
9log;, copies/pl mﬂﬁ?ulﬁaﬁmmsagma
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Mdwelviinnududu dus 8log,,—alog,
copies/ul H3N3ATIEHRAILT5 Real-time PCR
LAZASINTIMLINITFIY INBUanIANNFURUS
321719 cycle threshold (Ct) wag log,
copies/pl udaFathan Ct fildnnnismeaeu
TuusiazanududulisuiunsmannsgIu
demunnduiduusnaldalumiae logyo
copies/ul a5aageuANUudunsIlagnIsn
AnduUssAvsanduius (RY) Fariteeusuls
qyfnailAn R%20.998 Wummsnaenseeusy

5. naaauAulglauesisinseu
(method validation) Wis1fiwo$7lunis
naapuANUldlaveitinT1LYinIg Real-time
PCR 919849, guidelines for validation of
qualitative real-time PCR methods'" way
requirements for evaluating the performance
of quantification methods for nucleic acid
target sequences gPCR and dPCR (ISO
20395:2019(en)"!

5.1 nsaTvdauAlulduns
(linearity) Waga19N153LAT1EY (Range)
Foreansazaneiduelniinududy dus
8logo—4log;, copies/ul UINAIATIZIMIYTD
Real-time PCR ¥msnmgau 3 91 intaya
Algnasensvidunsuaninuduiusseing
cycle threshold (Ct) WagAMUUNTUYDIENT
avane PPV lawan R? A1sdAnainnin 0.998

5.2 NSNAFBUAIUTUNIEVDII0
AT (specificity) ITNITNARBUAINTUNE
yaiatulida PPV Tnevnaeuidesiuiulda
BPV v11U{jfi381 Real-time PCR lngvinnns
NAFDUSIUU 3 91 UALATITABUAILF NS
Yo9IslngtUssuLiau fluorescence signal
vo3UATeN s8ni19lasa PPV wag BPV

5.3 N1SNAAOUANULTIBINT VBT

P29 (precision) Tu 3 Widese

5.3.1 Repeatability (intra-assay
orecision) TAsnzauTnaldvedisns e
TIPS eNaSaTaNgfLOue PPV AI3ldudy
7l0g,, 6l0g;, WAy 5log;gcopies/ul ¥1NN13
nagoutn 3 ada lutuasiaioiu Tne
Aamsietauied tnaa %CV < 25 e
AALNUIINITEDUSTU

5.3.2 Reproducibility (inter-assay
precision) iAsgiANUTBUeIT ATz
TngwsuNasaraNgfdue PPV Anadudy
710840, 6l0g;, WaE 5log;, copies/ul Insusay
AU nsagey 3 91 Tuusazan
Aunnsineiu Inggaiasieiauies lagen
%CV<35 [WuAAunaeinIseausu

5.3.3 Intermediated precision
NS eNeg19Aoue PPV Uity
NIMAEIU Repeatability lnetiniasies 2 au
FnmsnageUieiu Mendesdiony vauas
6 1 53 12 51 udar U %CV Tngldinas
NATUNAYIAUNUNTVIAGOU Repeatability

5.0 MINAADUANNUIUVBTID IATIZI

(accuracy) MsiAsENEISAYANERLOUE PPV
fimnudiudu 8log,, uae 6logy, copies/ul
#nsvenansazatefdue PPV Tuusay
a1 ol adudhetsemnsidssead
Filwadinziaes Vero Tngldegnaomis
Apswaditiwadiniziass Vero Alalevi
msveaLdy negative control wazldansavany
Aowe PPV 1u positive control ¥innsmageu
#6738 Real-time PCR 17U 3 91 Fuaim
A1 copies/pl tneiguiunsmunsgu g
ANMULLLYBIDIAIETAUIMlAIINATREAY
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AsnduAY (%Recovery) Tnapnfisansuls
agfluge 80-120%

6. yUTnmudusanvedla¥a PPV
Fasranuls (Lower Limit of Detection: LOD)
dloldanzfimunzaudmiunisvagaey
Uf)1381 Real-time PCR LLﬁ?%WU%MWW%UG?W?j@
va4l2¥a PPV finsranuld lnaideasidue
PPV mmgmmﬂﬂ%mm%@&y’ﬁu 5l0g;0
copies/ul Gﬁqagju'%nmszmﬁﬂmmﬁﬁm%’mm
asnugnssuanasuliaunsansdulavse
oefluszivsiilaianansainnaldesaditodiy
(abatement zone) ¥NA5LABLUY 2-fold
dilution #28 RNase-free water dUSanaulsa
anasmudsuel 5x10% 2.5x10¢, 1.25x10°,
6.25x10°, 3.125x10°, 1.56x10° uag 7.8x10°
copies/pl nduthlunageusdiy Real-
time PCR Tnenagouiininududuay 8 €1
FernUnadusanuesmanmanusodian
%Positive rate > 95% (LODgsypcr)

7. asavUsinalh¥aluadneides
ST wag Vero lagis plaque titration assay
PRLIARINZIADY ST Wwae Vero Airnuidudu
1x10° cel/ml ldlunumzidessin 96 vau
U3u1ns vauay 50 ul Uuilgamgdl 37°C,
5% CO, w1y 24 F2lus ¥n1si3eanslhsa
PPV wuy 10-fold dilution aslunguiifiivad
WNBAE ST uae Vero nauag 50 pl Yo
AINLABIAE 8 vau WU 12 dilution
ﬂuﬁiaﬁqmmﬁ 37°C, 5% CO, u1u 11 U

dlonsusmuariinisdragadse
Hank's buffer §1uau 2 a3 ¥insdawad
Mg 4% formaldehyde nauay 100 pl Uy
30 W1 @mmiazmaﬁqé’wﬁwﬁwsgm NNt
fonwansiy 0.5% Crystal violet Tu ethanol
wag formaldehyde Ysunmsnquay 50 ul

A8 30 wnil LLé’a@mﬁﬁamﬁq Aagerissun
milanesvodlisaAuIunIuidves Reed
waz Muench Anudutuvadh¥ananadu
TCIDsy/ml

8. naanun1A1ull (sensitivity)
Tumsasramusinalada PPV luwadmnsides
ST way Vero I Real-time PCR im3euaad
WLEee ST way Vero imnududy 1x10°
cel/ml ldlumumnzidessin 96 viau U3uns
viquay 50 ul Undlgaumadl 37°C, 5% CO,
W 24 F9lug vhnsiFeanstada Py Tiilgen
AT YRdSEvNAU 10%°, 107, 107°
waz 10° ml ntiuveonadlunquitfiead
WNBAes ST uag Vero wauag 50 pl ¥en
ANIFe9saT 4 vigu Unseilgamgdl 37°C,
5% CO, U 72 lus dunensudsunias
g Banmnniu Weasuimun 72 dalug
\Au cell culture supernatant WevU3unay
hSamewmaiia RT-PCR

NANTSANEN
NANISNAGDUAINAINNIZYDY Primer/probe

HanSANYINUIN primer/probe ALY
TunsAnwiianudwizaalisa PPV 11nnin
Sosaz 99 (Identities 100%) Inglamuufisen
%’ﬂmfalfa%’amaﬁuﬁjﬁu (cross-reactivity)
dlons9@euAIT IS primer/probe
Tun1smsrvgeumemaiia Real-time PCR
nwuIUsINgdya1d Fluorescence tanizlu
Aduediatnléann PPV ity dusushetng
Bovine parvovirus biusingdeyayia
Fluorescence 3vasuiloswiuinlnsiefld
Tunisinedl Sanusumedelida PPV Tag
laimuufAsendnusie parvovirus anesusau
é’]’quamﬁlugﬂﬁ 1
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0.15
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ARn

PPY-Blog,,

PPV-5log;,

0.00 3 - S——
0,05
-0.10

& i L ] L ] L] L) 14 18 ]

BPV-log, NTE

& kol 26 = ke o M k] u an

Cycle

U 1 namsnaaeuaudwzvadlnsiesdensnageumnisuuleulasa PPV faens

NAaU Real-time PCR

msmagauauduidunsswsinsmunnsgiu
(Calibration curve)
n3uInsgIUlALanIRINEFURUS
32%11139A7 Cycle threshold (Ct) AuyUIune
2038u NS1 Tuieg19 PPV ssDNA isgéu
AT 8-4 log;, copies/ul siBUfATeN
Fauana amplification curve UIN1TATIINN
81 NS1 92835 Real-time PCR laguang
ANUENNUS Tz INUTU U Q1 BULT D LA

45—
40 —
35—
30—

25—

1’=0.9996

Standard curve (Ct) values

20—

y=-3.9281x+54.834

Y94 reporter #i¥ale (Delta Rn: ARN) ffu
IUIUTOUVDIUL N8 NAABUNTINUINTFIU
Y83 PPV fisanududuvesiisa PPV 4
4log;-8log;, copies/ul Aauduiusilu
LAUATIAIANNTT y=-3.9281x+54.834 Lazila
Susvansanduug (correlation coefficient, r)
WU r2= 0.9996 Tnedi x fie Anududuves
1@ PPV (log, copies/ul) kag y Aa ct value)

Aagun 2

15 T 1
3 4 5

1 1 1 1
7 8 9 10

Log o Copy number (copies/ul)

3UN 2 nsnegeuaulilavesis Real-time PCR
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nsnagaUAULies (Precision)
MNMFIATIEANSTEA LUty
drnsumsmusunalaga PPV lngldmangna
Mduennssuvadhiia PPV Aenuidudu
510810, 6l0g;, aE 7log;, copies/ul 71U
4 g1 wuArduUsEANSUeIALLUSUTIY
(Coefficient of Variation, %CV) AU 0.708,

0.243 uaz 0.684 ALY Wevhnsiasen
grsewinetu Wunan 3 Yu Suay 4 91 wui
A1 %CV WINAU 6.825, 7.513 way 7.624
AU Faflan %CV Teundn 25% way 35%
dwSumsnageunisvingluiuioafunay
Msvsluserney Wulunuinasinisnedeu
Fawanslunsedl 2

A9 2 NANAADUANULNBSLASNITNAADUT U T ULAEINULAZYING IS INTTUY

Theoretical level

Intra-assay (n=4)

(logyo copies/pl) Observed (copies/pl) Mean + SD CV (%)
nagoutluuReaty
5 5.162 32.578+0.231 0.708
6 6.063 29.195+0.071 0.243
7 6.885 26.110+0.178 0.684
nagoutsEwinetu
5 4.508 35.032+1.320 6.825
6 5.580 31.009+1.316 7.513
7 6.525 27.461+1.016 7.624

(%

INNITIATIERGIA1UNIATIZR
lun1sneaeumyUsunalasa PPV lnegnsia
A 2 AU Auag 3 91 ATy 5l0g,q,
6log;, waz 7log,, copies/ul TuTunaziian
ety wudnfinanisinsziilndifeiy

Tnadlan wuanlal %CV Winu 5.433, 1.988
way 1.189 mud1du sananslunisiedt 2
Faflen %CV Tounin 25% 1Huluauina
MsMadey faanslunsei 3

A5199 3 HANAADUAINUIBINTIVBIIDIATIZNTLALRN9UNIASIZY (Precision)

Theoretical level

Observed (copies/ul) (n=4)

Mean + SD CV (%)
(copies/pl) Analyst 15t Analyst 29
5 5.052 4.678 4.865+0.264 5.433
6 6.038 5.871 5.995+0.118 1.988
7 6.992 6.875 6.933+0.105 1.189

NNIAgaUANUNY (Accuracy)

Wu31 Amplification curve 81174
fhegnaiiinlada PPV waglada PPV wnmsgu
i ct value ndissiuluigesmududy
71 8 uaz 6 logy, copies/ul (gﬂﬁ 3) lnadAn %

recovery 8gluy33 101.391-100.663
%nagﬂuma 80-120% uazanady %CV Wiy
0.510 agluyas FIUENINITT 4 LaneIn
3‘%"3Lﬂiﬂ%ﬁﬁﬁmuﬂ%ﬂﬁﬁﬂﬂugﬂ(;fENLLagLLEJIHETW
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** N/A; Not available
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Falallgsumzsesunisideinisinulnenss
Feo1917in false positive WoUszANTAW
NIINAFDUANAY WANANAAMATA TagMan
probe!®?
nsAanwudseuiisuainulilunnsg
asanuLEelnga PPV lueadinziaeedaeis
plaque titration assay a5 Real-time PCR
\Hosnwadimnzidss ST 19 uwuusiass
dmsunisaneilada PPV Gsflmuladenis
amsﬁﬂuizé’uqq Tnelasa PPV aunsaduuay
lffhgjLenaﬁl,ﬁaiﬂumﬂmqﬁ’ﬂﬁ wenani
sufugewimsinmnsindelumadineides
Vero cell ipsmnidumnzidesiildlunisnan
aduuasTringuaneindsoraifinnsuuitou
vodla%a PPV 1§ 91nmsdnwinisinidelaga
PPV Tuwadinnzides ST way Vero uran
72 dalas Mnugdnunsdugnivemonsad
Adeuly mnnsanymui wadmnziaes
v 2 oiin LiiiAn cytopathic effect gt
thidssadinnzidswnmysunalida PPy

2158159MN5Haze1 TN 32 aUUfl 2: weuwnAN — 394AN 2568 75
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Abstract

Background: Limitations of data management in public health service areas such as the
northern region of Thailand, where there are problems in transferring data between service
facilities, especially Pang Mapha District, where the terrain is mountainous and complex
and transportation is difficult, making coordination of patient care difficult. Pangmapha
Hospital has therefore used information and communication technology to help reduce
limitations in drug management and patient care by developing a data collection system
and connecting data via the Internet to a central data center system, called the Data
Center system, since 2013. Therefore, researchers have further developed the control of
medication errors, adverse drug events, prevention of drug allergies, and care for patients
with chronic diseases such as diabetes and hypertension since 2020.
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Objectives: To study the success, efficiency and evaluate the satisfaction of the staff
towards using the Data Center system for drug safety management in the Pang Mapha
District Health Service Network.

Methods: This is a research and development study in Pang Mapha Hospital and health
service network, including Subdistrict Health Promoting Hospital (Subdistrict Health
Promoting Hospital), Kud Samsib, Mae Lana, Tham Lod, Na Pu Pom, Nam Hu Pha Suea,
Pang Mapha District, Mae Hong Son Province, between October 2024 and January 2025.
By studying the retrospective data of the number of users and drug management data
in the system from October 1, 2020 to September 30, 2024, studying the results of the
drug safety standard assessment during 2022-2024. Including a specific sample of 42
physicians, dentists, pharmacists, nurses, and staff to study satisfaction in November 2025.

Results: The study results of the number of usages in 2020-2024 in the health service
network found that the data center system was accessed an average of 1,848 times per
year. The system can report information on the amount of medicine used in each service
center, with a list of medicines ranging from 345-358 and 106-147. The drug values were
6,157,209-11,436,347 and 120,729-467,237 baht in Pangmapha Hospital and the health
service network, respectively. The data on medical history, general physical examination
results, diagnostic data, and laboratory test results can be displayed to assess patients
before drug administration and were found to help control the incidence of administration
errors. For example, the prescribing of metformin in patients at risk of kidney disease was
0.71, 0.59, 0.32, 0.26, and 0.47, respectively, which did not exceed the rate of 1:1,000
according to the specified criteria. As for the assessment score level of drug safety
standards (2022-2024), it was found that the average score was 3.53, 4.27, and 3.87,
respectively, out of a full score of 5, passing the Ministry of Public Health standards.
When considering the efficiency of medication safety management, it was found that
medication errors of prescribing error, transcribing error, pre-dispensing error, dispensing
error, and administration error could be controlled between 0.70-1.56, 0.12-0.27, 0.22-0.49,
0.19-0.88, and 0.26-0.71 (not exceeding the rates of 5, 1, 5, 1, and 1:1,000), respectively.
And for adverse drug events, it was found that the severity of levels A-D tended to decrease
from 2022 at 3.58 to 2.11:1,000; no levels E-F and G-I were found, and the incidence of
repeated drug allergy was equal to 0. In addition, the results of the study on the care
outcomes of patients with chronic diseases such as diabetes and hypertension found
a tendency for better control, with the group of diabetic patients who had good sugar
control increasing from 27.50 percent to 47.09 percent. And there are hypertensive
patients who have good blood pressure control, from 66.01 percent to 74.79 percent in
2020 and 2024. When considering the results of the study on satisfaction with the use of
the sample group, it was found that the overall satisfaction was at a high level, with an
average of 4.10, and satisfaction was at a high level in all topics. For the topics with the
highest and lowest scores, they were "The information is useful and can be used effectively"
and The data center access system is easy, convenient, and fast, with an average of 4.12
and 3.81, respectively.
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Conclusions: The data center system helps manage drug safety in Pang Mapha Hospital
and sub-district health promotion hospitals in terms of drug selection and procurement,
drug ordering, drug dispensing, drug management, and drug usage monitoring. It has a
standard level of drug safety that has passed the evaluation criteria of the Ministry of
Public Health. It can control the rate of medication errors and adverse drug events
according to the specified criteria. There is a tendency for patients with chronic diseases
such as diabetes and hypertension to have good control of their sugar levels and blood
pressure.

Keywords: Centralized Information System, Drug Safety Management, Adverse Drug
Events, Medication Errors
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