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Editorial

Is it fog or smoke? The question is coming to our mind when
we look out to the sky these days, especially early to late morning. This
obscures our visibility in the distance. It is end of winter and beginning
of summer at this time of the year, high atmospheric pressure or high
intensity of cold air mass from China influences on breaking of rain and
turns to stable wind. This lowers near-ground temperature and the soil
could release heat more quickly. In addition, in city area, the skyscrapers
interrupt wind direction, leading to still wind condition. When the city
buildings release heat at night, surrounded temperature decreases yet
the air beyond the city area is cooler. At night, warm air layer is formed
in between lower temperature air of the near-ground and higher area,
which blocking the air pollution and dust from floating up high. These
phenomena partly occur from human-caused climate changes.

It is in the period of dust pollution, we have to encounter PM 2.5
dust which could hardly be filtered by our nose. Definitely, it affects
the respiratory system, cardiovascular system, cerebrovascular system,
or even our skin. Hence, it cannot be overlooked and should be
addressed by many ways of danger prevention e.g. wearing anti-PM 2.5
face masks, installing air filter and regularly cleaning household or living
place or growing capable air-filter plants.

Lastly, please take good care of yourself, also drink sufficient
amount of water, regularly do exercise under covered area, take enough
rest and sleep, as well as reading the interesting articles in this journal.
The authors have proposed new knowledge in this issue that you could

discuss widely in health product academic area.

Thanakrish Prasertsarn

Food and Drug Administration Journal Editor
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Abstract

Background: Bacterial endotoxins, the pyrogens derived from gram-negative bacteria,
are heat-stable and can contaminate vaccine, injectable drug, and medical device
products for human and veterinary use during manufacturing. The Limulus Amebocyte
Lysate (LAL) method for analyzing the endotoxin determination uses a lysate of horseshoe
crab blood, which has a high post-bleeding mortality rate. In accordance with the 3Rs
principle of animal welfare, there has been a global effort to find a replacement for the
use of animals. A recombinant factor C (rFC) assay has been developed as a replacement
for the horseshoe crab lysate assay. Currently, the European and United State Pharma-

copoeias have recognized it as a standard method.
Objectives: To study the validation of the recombinant factor C method for analyzing

the endotoxin determination for use as a standard method in quality control of biological

products to cover all analytical methods in European and United Stated pharmacopoeias.
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Methods: This experimental research was conducted from October 2022 to December
2023 for validation of the endotoxin determination using recombinant factor C method
in the parameters such as linearity, accuracy and precision (repeatability and reproducibility
by different days and analyst).

Results: The study found that the method demonstrated a linear relationship between
the measured values and the concentration of the standard with a correlation coefficient
of > 0.980. The accuracy was assessed by spiking known concentrations of endotoxin into
samples, the % recovery was within the acceptance criteria of 50-200%. The precision
was evaluated by repeatability and intermediate precision studies. The coefficient of
variation (CV) of % recovery was less than 25%. It could be used as a standard method
for conducting the endotoxin determination in human vaccine and monoclonal antibody
products. However, plasma-derived or blood products could not be analyzed due to
interference from the samples.

Conclusions: The recombinant factor C method, which has been studied for its accuracy,
is suitable and reliable. It can be used as a standard method for analyzing the quality
of vaccines and monoclonal antibodies sold in Thailand.

Keywords: bacterial endotoxin, recombinant factor C, vaccine, monoclonal antibody
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factor C dmsuliiluiBumsgulunmsmuauaunindiinglinseuaqunnisnisnsiaiesigi
Tushsenglsduazewsng

A8M339e: Wunsfinwidmaaes (experimental research) sewinafiounanau 2565 faifou
Sunau 2566 lun1snTadeunUgNAeIveTIs AT IEiUSINaeulAaNFuMeTs recombinant
factor C lumilmes MavpaeuANATUAITd MIvagaUANLILIL MIVAdBUANLLTIEY
Tnsmsnnesisneluiufoitu nsgiieiu wagssiininsgy
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Han13Anw: 31nnsfnwAugndesesds nuidianududunseseninanuduiusves
Aitinlduarananduiuesansnasgiusnnnimiowintu 0.980 finnuuiuvesisine
MnMsREsINAsTILTRNdRdusg 9 Tushegiseglunasitmuail 50-200% FBnsmaaey
fieandisannisien uarainmsdsutedulunsiinseilaenismaaeusiefuuagsng
szt Tneflinduusyansueanisudsusiu (CV) 183 % recovery Tioenn 25% wansliiiiu
Winanasnsadliduisuinsgiudmsunsiaszilinateulanenduludiegsindu
uazlululrausaueuiued Tuvaiifogwinananadniusimananiiujizersunuainieng
inlilianunsonsiadnsedile

a3U: Msnszivinaeulanendusieds recombinant factor C Milunsfinwaugnsies
Yoslslmumzauwazundedield awnsaldiduituaspiulunismuaununnkdndoue

v a

Jadukazlululrausawauuafniruielulsemealngla

o o w = a . v A a a
AdNAeY: LaulaTiondu recombinant factor C TA%U lululAauoaulaufuaf

UNUI
81371ng (biological products) 1y

9
'

gunutigtudendnandsdTinlasnseuiuns
wngideagurduiersaddugs (eukaryotic
cells) Msafnansanideibodaidinfeywd
dnd wagiiy(extraction of substances from
biological tissues including human, animal,
and plant tissues(allergens)) wadadduLe
degndu (recombinant DNA or rDNA
techniques) inAfiAN1sHaNs19G (hybridoma
techniques) N15veERUgYAUNSTluigoU
Wsoludn (propagation of microorganisms
in embryo or animals) N1saAARIBLEN
NNFBALAENATANT (derived from blood
and plasma) ¥38nTEUILNTIUNTFAUAS
fvuaianfalagysenaluseiaauunu’
Geenquidunumilunsdesiu ede uas
Snwilse loiud adunazdaringuitenisinm

P undnsueiden ansnaniui wansdue
waditn sawsldsiuvdenulnsfinandne
walulag@inin wu Wlulrausausuivuod
Sumosimeseu Wudy sl lunsyuunswan
Fr¥mgiuorafinsuuloununaiiGeeuln
Fondu (bacterial endotoxin) Fauduansfiv
visomsneliNoguinumiivadusauuadise
kNSUAU (gram negative bacteria) @11158
N3EAUTEUUYIALIUYRITIINIEINNNINTEAY
waddndenulivdasiinaneauesdi
lalnmansia (hypothalamus) aarun
PauNAiiveseNIe dwmalvignngivessnaniy
297U wenanilonariliiAnenisuunadu
naaldenRInlanafa Uruntveglng
memelatiag mmé’u‘[aﬁmqq%u Uinnduniio
aaulduassounde?® Saeulavenduduans
Wnalnweaudnanslse (lipopolysaccharide)

gnUdsgesnunidlawwadiuafiisegnyinanevse
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A8 waznusanusaulas sauulundnfue
Yau g12n wSestlonnaNtdidusdmsu
wywiuardnRedesinmnsivaeuauyaonse
NATHINAI FIITNINTIDIATITINUTUD
=3 a al aal 1 aaa
wulanandulvaieISlaewnarisiainula
wazlyaseedialun1snsIainnunneeny
Tngaziinufizenaneulanenduluiedig
AvlasU factor C Tuansanmluennziadu
activated factor C %Qﬂizﬁu factor B Tvinane
\Ju activated factor B 71vi1l4 proclotting
= I . A o
enzyme Lagullu clotting enzyme Layn
Uffseniuansasiu neaunsainufisenla

LAL cascade

395 (LAL cascade) A® (1) gel clot method
Wunmsiansudadvasaaanunsadanaeie
alan (2) turbidimetric method Wun15in
AMUYUVDIUNTE1 uag (3) chromogenic
method tdumsinauduvesdainujizen
wiognslsAnuita 3 338400 ean
NBR9INAETRRT A LU UTININASKER
wareTnaNauINUasy (false positive) 310
Fre897i Bolucan TUAeu factor G Tl
active factor G flanun3anszdu proclotting

enzyme laLuLAEAU active factor B+

(9

mgﬂﬁ 1 (n)

Recombinant factor C
(rFc)

[ B-1,3-Glucan J [ Endotoxin J

Factor G

[ (Pro) Clotting enzyme J

v

[ Recombinant Factor C J

N\

[ Colour or turbidity development ] [

Fluorescence ]

il

UM 1 UfN38158min978 LAL Uag Recombinant Factor C°

TugnamnIsueMToFIMINTLINNEG
wun1sansanaanidenlannglaunly
Tunisasaiasizsiieulanenduludiegna
Fausd a.a. 1970 WlHAsnansyIURBAIY
ausnuienannislednd wazlul am. 2022
wulneisweanaudniinislduueninza
11N 911,826 67 @mSUlEuTINITNaINg
laedl 5 USEnlvasannanidentuenneta

Tumsasraeulafiondulufiegne Fwnnin
finulud a.e. 2021 fedoray 20 wazdeudawd
MIUARLLINAMNELaAUESTINNANE LT EN
WAINAIULANUIN TUUIAINZLAUI9FIURAE
MsEMINnIsTTULaTndLavidenandy
away 15°7 fathu Wilansstimnumensuiioy
aANSLEER ImIUraNN1S 3Rs A9 (1) Reduction
fio Msandnudninaasuiiolvlddesiian
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filsidamansznustenisnaaau (2) Refinement
Ao N138nALAUTIAKAZAIUYNTNTUIY
10380 INAa0Y Lag (3) Replacement fv
nMsnaununslddninaaesie Ity Fdul
A.A. 1997 Ling Ding Jeak wa% Bo How
ledaAs189 recombinant factor C (rFC)
WiewauiEnsieneieulafiendulaglifos
14807 deuiinansuismlswamnisdduis
MAFBNVALTIUNNINTINIAT A sade
PNk nzia Tneasiidaasieiidie
Uffsenuieulafionduaziudeudu activated
FC wagdnnsiinufNsenannnsintufisen
ﬂﬁL’%@ﬂLLﬁﬁﬁJum’ﬁG‘?ﬂﬁu (fluorogenic substrate)
Fa3UT 1 (0)* FadagiumarsUseina 1
ansgalin weosull asnsusguszrsuley
Usgmvudu ﬁmﬁwmmaauﬁﬁ%gﬂiums
AR IEAUSIAeUlATIoNTU
anduTyinglugnuentisnuaIuay
ffumAsgivihutihfinuauamnmnInTIe
AaTevinviesUJuRnsvesindunwastiing
voslsznea sxyliTsmsRae Ui avEnm
delviulaissmnvlasundnfasimiinanm
uazUaenfununnTgIuang JufuTtinesgu
Tunmsnsadiasgisualaonfeniens
psravnTnaeulatienduiiseylusdisen
glsUuaraLisnT (European Pharmacopoeia
and United Stated Pharmacopoeia) A
75 LAL (gel clot method, turbidimetric
method wag chromogenic method) 1ag
anuT1Ing 38 turbidimetric method
HuAETlivnaeuysesn d1msUTs Recombinant
Factor C 18uislvalfifinnsussmeldlushsnen

glsUuaraisniua’ " Feisaenailuualiu

(%

Agnanaziunldlunisnsainzviuay
JdauaenAdanunannIsa@InNga 3Rs Aatu
Wielitusowaluladfiiuasunlas 3sladnen
AgNDsRsIBRINa 1T Gen1sidonld
qufw&nmaauﬁwL%ﬂ'gﬂﬁfummﬂmimmu
2550n551 warAnwanzdosdiu Taaden
WfﬁmmaauﬁﬂL%ﬁ]gﬂﬁﬁmmmmzauﬁa
AMNIN 3101 WazTidfayanunsolifiuinesde
ﬁﬁagﬂwﬁwmu saadldunusminely
Useinelng
IngUszaeA

1. ANYIANYNABIVDIITUATIEN
Usunaneulavionduludaingsieds recom-
binant factor C dw§ulHduATunsgIud
NALNUNS Mansannndmlun1snsIa A

2. wiindnenmlunismunugann

P39 IMATOUARUYNTTNITNTIVIATITY
USunaeularendulusisienaina

21 U8UI578
FREL)

ol

= o/
[

oD

Juns@nwifismaass (experimental
research) s¥vufBUAAIAN 2565 HeEUIAY
2566 WlenTdassinUsinaseuladiondu
f2878 recombinant factor C lagn1sinan
miﬂsw’jul,l,azmiﬁmLLmﬁmmmm?{u
(excitation Lag emission) 380 wag 440
UTULLAS (nm) 8l 181 0 W17l ey 60 U
WodesziazmuamUiinaseuladiondu
lushegralaafisuaeulnfienduludiagig

NUNsINNIASFIU (standard curve)
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NENADEN4

9 = @3 Y

A (X 1 IS
LBNAIDY 19T IINELNBLUUAILNY

9
a a

TungulululAausaloufvued wasnansdiou
wanaufe Bve A uazivie B mudsu
\3asile

1. yanegey Pyrogene® Recombinant
Factor C (rFC) (Cat. no. 50-658U, Lonza)
Aulifigamndl 2-8 °C Fsuszneusneiouln
MonTuNInsgIU E. coli 055:B5 Endotoxin
20 EU/mL, rFC enzyme solution, fluorogenic
substrate, rFC assay buffer wagLimulus
Amebocyte Lysate (LAL) reagent water
frornaiidl Manmgiiviesrioutiuldoenatios
1 3l

2. \ndesile 1a3eauia wazgunsnl
fun in3osinAnsganduuaslulasivan
3U SpectraMax iD5 (Molecular devices®,
USA) ATUsunsy SoftMax® Pro version 7,
vaeauifiusenlnlsiau (Cat. no. N207,
Lonza), iwavila 96 wgu vliaus1Antnlsiau
(Cat. no. 3599, Corning®, USA), LAL reagent
reservoirs (Cat. no. 00190035, Lonza)
FunounsAnE

MVD =

1. NMSH3NEIHAZAIDE

1.1 w3snoulafionIuuinsgIu
E. coli 055:B5 Endotoxin 20 EU/ml lagld
Unpsnuiidmualuluusesesavadey
wiazTY WAUNNT0919078 LAL reagent
water lunaaauiafiusiaainlnlsiaulvils
AMULUNTU 0.005, 0.05, 0.5 wag 5.0 EU/ml
welfidunsminnssiudmiuiiisudives
A79819 Tl ausureInsInuInsgIu
Ao ArduUsyanSanduius (correlation
coefficient: r) fiBauInnuzamiu 0.980"
A1 slope ABIBETENIN 0.500 fia 1.110 A1
Y-intercept A848g3¥1319 6.250 011 8.750

ANdUUTZENDVINITUTUSIU (CV) 989A1S

v
o v

egesluiiu 25%

1.2 1938UM9819lAYIINISIT9919
Mae ey LAL reagent water Tl gy
LaliAunIIA1AUEB9geaAYRIRIRENY
ﬁé’ﬂﬁmmgﬂé’aq (Maximum Valid Dilution:
MVDY ! Tnedesdinsmaaeuanizibedu
dielildandeasfimunzaud v iy
lunsmeaeuaNgnaesuasissely Ined

ansAuIN Aall

LNUNANNUATDIAIDENE X ANMUTUTUVDIAIDENT ¥

Anulhveie iy

1.3 w58 positive product control
Tngldeulafionduuinsgrufiaududu
5.0 EU/ml dwisudinlugiega (spike) wite
nagouilusognsdinalnnstavinamdouiu
Ufji581581319 recombinant factor C wag
wulafiendursely lnon1sAulaniieuiu
sereUsnaneuladonduitialdainnisiy

wulafienduinpsgiuiivsua uazludiiegn
AlalldAueulaiondumasgiu

2. mienwrusinaeulaviondu
Tneih LAL reagent water (@wsultilu blank)
LLazmimmg’mﬁmmm’J’u%’u 0.005 - 5.0
EU/ml anldaawanla 96 viau viiausimain
Inlsiau anuuduay 100 lulasans (ul)
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$113U 3 91 dmsunns spike azlds0819
100 pl $1u7u 3 61 wazld positive product
control 11 pl vitellsmududugavine
veaoulanondulumediavindu 0.5 EU/ml
thlutuilgaumad 37 + 1°C Wuan 10 wn
wauifisl working reagent fiflasdusznauaes
fluorogenic substrate, rFC assay buffer gy
rFC enzyme solution Tugnsiaiu 5:4:1
AudIRU loe recombinant factor C Tugn
nageuargnnseRumeseulafionduluiegn
wénhlutufgnmad 37 + 1°C WWunan 60
U uaginAInsnsERuLaznseauas
ANMNEIAAY 380 UAZ 440 Nm o4 1A 0 Wil
uag 60 u1n'

3, ISR TN T AL
e apdenddeansiitosiaaiilen %
recovery 0¢Tu%13 70-160 % Badugaeen
Afiaunsiuazmungaudmiuldlunis
NAFBUANNYNABIVBTS wavAoaild1 CV
nmsviglaiiiu 25%

4. MSANYIANINYNADIVDITIATIEN

4.1 NINAFDUAMUFUNUSITALE
(linearity) Ingldioulafiondusnmsguiini
WuUY 0.005, 0.05, 0.5 kag 5.0 EU/ml Iagii
Asvageustiees 3 as A1 correlation
coefficient ¥8INTINAITUINTFIUA DA
ey 0.980 way CV Yaamsvhen
Aoluiiu 25%"

4.2 MINAADUANLLLIY (accuracy)
Tneifsoulafionduuinsgiuiinnnududu
0.05, 0.5 waz 2.0 EU/ml asludinge uag

YINNISNAABUAIDYNNAT 3 91 hazAIUI

A1 % recovery vaan1snageuluLAarAI
LTUUU
4.3 MIvndeUATILTIEs (precision)
4.3.1 Apseimnneluudentu
(repeatability) AiAs1zsivSunaeulafiondu
Tushogrsgneluuiendusiuau 6 ass
LazINANITIATIZRUIAIUINAT CV 989
% recovery lngsasfimagluinailaiiu 25%
4.3.2 IATILRASTULATA
UNILATII (intermediate precision) ATz
USunaueulafendulusegrdlaednsigii
AeTUAIUIY 3 TU WATEIATIEN 2 ALY B
3 A%y dansiAsIEFwINAY CV 984
% recovery lnggpsdimaglunasilaiiv 25%
nsAATIideya
1. AAngrnnuduiusued log A
aduvesansunsgu (U log vedAnady
AMLLANEUDIATITALE B 1987 0 wag 60
U171 (ARFU) \fiou correlation coefficient
Taglafendu CORREL slope Taglawlsidu
SLOPE uag Y-Intercept Inelailarti INTERCEPT
Fadinasirvundesldmiiuinniviowindu
0.980, 0.500 9 1.110 Wag 6.250 919 8.750
AUEINU LABLNUTNAINGIAMAUADINATANE
anmeingandowiuresnisldyanaasy
wazAIasilenounthil
2. Aasznusinaneulaviondy Iagld
a1N15970 the 4" order polynomial 5%
log ANMUTNTUVBIATUINTFIUAU log VB9
ARAEAULANAURIATTALA al 1981 0
uay 60 U9l (ARFU) wagiisuaeulaiionduy

Tufegeiuns NN AegUN 2
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1 Endotoxin standard

0.5
0
05 0 1 2 3
-1
-1.5
-2
-2.5

R2=1

Log Concentration
Dilution

4

y = 0.0163x% - 0.27%° + 2.5033x - 10.407

Log Avg.Net Delta RFU

JUN 2 Anuduiugsendng log ANULTNTUYDIENTUINTTIUAY l0og YBIANRREAINLANGY

YoIrInld 1181 0 wag 60 U7 (ARFU)

NNl @ R2 = 1 Hufidioadag
THsnsUsEANaALUU 4" order polynomial
3%'mi1fﬁmmmwauﬁu%’mﬂa linear regres-
sion Ineianzagnedadloldisnisusyannn
LU polynomial #fiddugedu dwu
sAteiiFenldfigwud 4 vsznaufudoya
YoInserdkualddnlndidunss aunis 4
order polynomial Hanunsaasransidulis
‘17‘;LLUUﬂizﬁuﬁU‘ﬁmﬂavLﬁaﬂ’j’]LﬁaL‘LJ%EJ‘ULﬁEJ‘U
A1UAT linear regression wonanidadinnsly
AULTUTUVDIENTUINGFIUY 4 AUTNTY
Favaglinsmiduldsanunsodasinugadeys
4 4 90 dawalsian R2 flamavinfu 1

3. ANUINAIT8ATNITAUNGU (%
recovery) vesnsnageulasdinasioglumie
50-200%""" 91n@UA1S

% recovery = C1-C2 x 100
C3

dle €1 fe Usnaneulatienduiiinlaly
FrogTlivasunsg

C2 fo Ysunaueulatienduiiialéaly
FregneilulldiAnansunsg

C3 Ao UsuaneulaionIuuinsgiu

Ansruaiulufieeg

NaNISAN®EN
1. psmAnsEenefimunzauvasitegg
fldnagau
31NNITAAINISIT e TImLzaL
vauegniliveaau lnadontianisiieas
nUsEauMslunITRsINIATITRUTUe
wulatiendulnedd turbidimetric Faduiznns
NAgaUUIEIN (routine test) YDINUIBINUY
dmiuiiogns A Jadundnsneilungulaly
TnausauauRuef asnaaaufiaIn1sioans
1:10, 1:20 way 1:50 FINUIAINISLTO9
floglutisnasidvundo 1:20 wag 1:50
Judenmmaionsiltioniigaiiiien % recovery
ogluinasineAnisiiennsd 1:20 WuanIs
L%amaﬁﬁﬁm%’umsﬁnmmmgnéfawaﬁ%
Taedla1 CV 983 % recovery WU 12.45%
dmsusheteive B dudushesnslundnsi
waraulaeideansdl 1:5, 1:10, 1:50, 1:100,
1:200, 1:300 tag 1:400 WUINNAINITIDIN
lale@nansaBaTIEI % recovery 1@ udaziinang
11NN MVD 7 300 Wihwdafinny Fawansli
Widnilansursegludingnesuniunisiin
UFA3en feufaudtymlnediedmninisnms
nagaumUsinaieulaviendulumegrauion
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wazndnNugiaIndenlneds turbidimetric
wa chromogenic fie 357 1 \fiu pyrosperse
Fuduasildfususfisudinininugisen
Tundndusianinanausuims 0.025 ml s
F19819 5 mU* 1azdsi 2 nsliarudou
(heat-inactivate) Tu@la819 1nan15139919
fhegna 1:10 tiluutlusgrainfeuigamgi
70 °C WHuran 15 wift® wazvin1si3e919di
1:100, 1:200, 1:300 gz 1:400 Nan1TNAFEDU

WUk 2 385G % recovery aguaniNn
s Fim1197t 1 Saandlimiuindisnan
laignunsalalanundnsusifonuasnandng
fanandenls ﬁqﬁ?u“lumiﬁﬂmmmgﬂﬁm
289353z US U Ul anTUA 187D
recombinant factor C azANTUNITNAGDU
anEfeege A Fadusunuvesndniue

lunqulalulpaueaiausvemiviiuy

A15°99 1 Waues % recovery Tuiodanandusnatauninisusuanniegenaunsinsei

ANSASEY . . % recovery o
. . ANT5LABANY — — — ALaaY ) %CV
AIDYN AN 1 AN 2 As 3
1:5 Invalid
1:10 Invalid
Tail@einu 1:50 Invalid
MsUsuanIw 1:100 3.08 3.79 8.27 - - -
GPRLIN 1:200 6.77 255 - - -
1:300% 6.32 4.14 - - -
1:400 6.78 - - -
N1UN15UTU 1:100 4.66 Invalid Invalid - - -
ANNAIDE19 1:200 5.66 9.31 9.10 8.02 2.05 25.54
CPRRREIE 1:300% Invalid 276 7.68 - - -
pyrosperse 1:400 0.67 Invalid 6.79 - - -
NUN15UTU 1:100 21.81 31.80 26.94 26.65 5.00 18.61
ANNAIDY 1:200 28.04 46.66 43.38 39.36 9.94 25.25
P Iaut1%) 1:300% 41.33 57.22 38.42 45.66 10.12  22.16
ALTOU 1:400 42.26 65.30 62.13 56.56 1249  22.08

nueme invalid manedis insedliannssudliidendarssuniudiise

* 38 A1 MVD ¥895ag19ilRann1sALIN

2. NMIATIVADUANYNADIVRIID
HANINAADUANUFUNUSITLAUVRY
wulafonTunInIgIunAubudy 0.005,

0.05, 0.5 tkaz 5.0 EU/mL annnsvingau 16 ﬂ%zﬂ

P a 1 (Y] 1 3 go’
Mludaserany warluwiazasmaaay 3 91
NUINAT correlation coefficient (r) ¥BINIIN
a1sumsgIudaeglugig 0.980-1.000 uag

AN CV 99n15%197 AU 25% Aanns199 2

26 THAI FOOD AND DRUG JOURNAL Vol. 32 No. 1: January - April 2025



M99 2 NANITNAFOUANNFUNUSLTAFUVBINTINUINTFIY

ﬂ%&ﬁ Correlation coefficient ﬂ%’ﬂﬁ Correlation coefficient
1 0.9990 9 1.0000
2 0.9990 10 1.0000
3 0.9970 11 0.9990
a4 0.9990 12 1.0000
5 1.0000 13 0.9990
6 1.0000 14 0.9990
7 0.9970 15 0.9990
8 0.9980 16 0.9990

1 a =3 a = Y v
HANIINAZOUANNWILINNITRNBULATIENTULIRSIUTIAUNTY 0.05, 0.5 ke
2.0 EU/ml aslusegnaiisuiuiagneiililafinansuinsgiu wasyinn1smaaaudnuiu 3 Ass

WUIA % recovery TULARLAMITNTUH LN TIAMUAT 50-200% AN 3

M19°991 3 ranmIedeuAULLuINIsldleulafienTulnsgIURAUTNTRA 9

anududuulaiandu % recovery
snsgruiidaludiedig 5 . . 4
(EU/mD Asn 1 AN 2 ASN 3 ALadY SD %CV
0.05 112.78 106.94 99.51 106.41 6.65 6.25
0.5 95.71 90.38 92.97 93.02 2.67 2.87
2 131.76 93.41 101.03 108.73 20.30 18.67

NANISNAABUAMULAES (1) A5zt gTuTufe191uIuL 6 ASI Wunda CV Ued
% recovery Wi1AU 9.28% (2) NANITILATITRR1ISIULAZAISTNILATIZE WUITA1 CV V03

% recovery WNAU 7.25-11.35% Lag 8.82% MNUAIAU FILUDUNIN 25% H9n15197 4 uag 5

A5199 4 [an1saaaUIINN1TVINgINeluTuLReN

% recovery

— — — — — — Aade SD %CV
A9 1 ASN 2 AN 3 As 4 A9 5 A9 6
118.81 122.58 116.88 116.11 92.85 114.20 113.57 10.54 9.28

21561591150a%81 UN 32 aUUll 1: uns1AY — LUW18Y 2568 27



A9 5 NANISNAABUANNUNILASIZALALANTY

HANISNAGTBU L4
A12819 . — . — ALRAY SD %CV
UNIAIITHAAUN 1 UNIATITAAUN 2

A 110.83 105.15 100.41 8.86 8.82
90.38 94.41
92.97 108.72
Mean 98.06 102.76
SD 11.13 7.45
% CV 11.35 7.25

[
v o

a Ya ¥ Yaa
wonanifITulavenenalagldis

U

friunsmaaouaugniosesisiudaly
wAndueiinTuLar i ingifinisdmaie
ATITIATIEAlUAITULAZINSR TR IER
TurAnsurianThemuiitung deulidinam
ANENTIUNITOIMITUALYT LALA WARS A
TululrausawouRuefsiuiu 10 8Wes az
1 Jun1sndn dedudesiuldaussdniauad
$1uau 1 Bvie 7 aw 3 Junsuan Saduleary
Tsala¥asudniaudsnou 2 8ve 9 az 2 fu
NNTNERN NUTIDAINANANTANTINIUTHU
wulavionduludiegslululrausauoufived
letlosndn 0.25 EU/ml wagdl % recovery
Wi 57.33 - 98.87 luvaisidetaindy
wuiedudesiuldaussdniauiad 91uau

1 8o 3 Jun1suds dusinaneulaviondula

Howni1 0.05 EU/ml uazdl % recovery WinAu
94.93-106.27 Iadulosiulsalsarusniaud
$1udn 2 09 av 2 JunsudEn WU
wulaendulatssnin 8 EU/ml waxdl %
recovery W1fiu 64.25 - 104.88 Tadutlasnu
Tsalensu 2 BVeq ag 2-3 Jun1swan wuUTin
wulaiendulatiesnin 25-150 EU/ml wag
1 % recovery WU 70.09 — 128.76 uay
fedutlesrlsanefiudnuu 1 99 1 Jumswan
nulSunaeulafiendulatesnin 150 EU/ml
waedl % recovery Wiy 106.87 Javnednnsi
finansvaseueglunasin s % recovery
50-200% WaZLNUNTDANNUAVDINANS N
Fam151971 6 Feuandlifiuiisiinanannse
A9293AS 1 LA LuRBR A s ind ulagluly
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Yagndiny

Ysunauauladianduiinsiany
(N AN RUAYDINENN )

$p8azn1sAUNaU (%)

(1newsi 50-200%)

Tecilstamab < 0.05 EU/ml (< 16.66 EU/mL) 57.78
Revulizumab < 0.25 EU/ml (< 2.5 EU/ml) 80.05
Eptinezumab < 0.25 EU/ml (< 30.4 EU/ml) 83.12
Anifrolumab < 0.25 EU/ml (< 27 EU/mU) 86.58
Tremelimumab < 0.25 EU/ml (< 3.5 EU/ml) 72.31
Aflibercept < 0.05 EU/ml (< 0.4 EU/mL) 57.33
Tezepelumab < 0.0.5 EU/ml (<18.7 EU/ml) 86.29
Adalimumab < 0.05 EU/ml (<5 EU/ml) 66.97
Infliximalb < 0.25 EU/ml (< 2 EU/mD) 59.92
Pertuzumab < 0.05 EU/ml (< 8 EU/mU) 98.87
Japanese encephalitis vaccine 1 < 0.05 EU/ml (< 10 EU/mU) 94.93
Japanese encephalitis vaccine 2 < 0.05 EU/ml (<10 EU/mU) 104.21
Japanese encephalitis vaccine 3 < 0.05 EU/ml (< 10 EU/mU) 106.27
hepatitis B, purified antigen 1 < 8 EU/ml (< 30 EU/mU) 71.54
hepatitis B, purified antigen 2 < 8 EU/ml (< 30 EU/mU) 85.33
hepatitis B, purified antigen 3 < 8 EU/ml (< 12.50 EU/ml) 104.88
hepatitis B, purified antigen 4 < 8 EU/ml (< 12.50 EU/mU) 64.25
pertussis, purified antigen 1 < 150 EU/ml (< 200 EU/mD) 109.17
pertussis, purified antigen 2 < 100 EU/ml (< 200 EU/m) 98.30
pertussis, purified antigen 3 < 100 EU/ml (< 200 EU/m) 70.09
Acellular pertussis 1 < 50 EU/ml (< 200 EU/ml) 120.58
Acellular pertussis 2 < 25 EU/ml (< 200 EU/mU) 128.76
Diphtheria and Tetanus Vaccine Adsorbed < 150 EU/ml (< 200 EU/mU) 106.87

anuUsIeNa
MIneFUIMAINS e s Tmza
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f1081901nn99A7 MVD 71 300 VL&
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i wazdleslunswisusetaiiuiy
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115 N eIRNITANTNSUNIU
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NsRAURASEILEINAIY NUIT % recovery
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Usinaneulaviendulunsnaaey Jeilnuise
finyuindsdensan anuywd Wy wanaun 35y
uaz whole blood aansadusansyuiase
Y8IN15NAEDU LAL test vinlinanisnageu
aanaadeuls Faliasnseiurldfunsnageu
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sliANSUNAIN1SII8919 N1slTasAll
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warannsdsutladelunisinsziannnis
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MIUNRAN 3Rs (Replacement, Reduction,
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recombinant factor C 91940 UNUNIT
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Abstract

Background: Salmonellosis is a significant public health concern caused by Salmonella spp.,

commonly found in the environment, water, and food ingredients.
Objectives: To analyze the contamination of Salmonella spp. and Salmonella Enteritidis
in meat samples obtained from supermarkets in Mueang Loei District, Loei Province,

between April and August 2023.

Methods: A random sample of 300 grams of meat was collected from 3 supermarkets,

including pork, chicken, and beef. Samples were collected three times (April, June, and
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August), totaling 27 samples. Analysis included nonselective enrichment, selective
enrichment, and selective plating. Confirmation involved: 1. Conventional method with
Gram's staining, 2. Biochemical tests using triple sugar iron agar (TSI) and motility indole
lysine medium (MIL), and 3. Conventional Polymerase Chain Reaction (cPCR) for genus

and serovar confirmation.

Results: From a total of 27 meat samples, 81 isolates of bacteria suspected to be
Salmonella spp. were identified. Among these, confirmation tests revealed contamination
with Salmonella spp. in 8 isolates (9.88%) of chicken meat samples. Upon further
confirmation at the serovar level, 7 isolates (8.64%) were identified as S. Enteritidis.
The study results indicate that the type of meat significantly affects the contamination

levels of Salmonella spp. and S. Enteritidis, with statistical significance (p < 0.05).

Conclusions: In this study, Salmonella spp. was found from chicken samples and most

of these isolates were confirmed to be S. enteritidis.
Keywords: salmonella spp., S. enteritidis, biochemical test, conventional PCR, raw meat

UNAnLa
anuddey: TsaRndemalilada (Salmonellosis) ihunilslulsafinsomaiuvesiu
Jmardgmsansisngs Tnefamgunannidesialuaai (Salmonella spp.) Fanulgvialy
Tudsndon wnash uazanauillidsznovems

) ¢ & a ¢ A o X &
ngUszasna: lWUNITRTIVNATIZNNDE1TIAN1TUULIU DUTDUTD Salmonella spp. wag
Salmonella Enteritidis N18n1N081941ERIN199191U18ASTUIETTNEUAT LWHBILND

WIB9LAY JIIALAL

5n1939e: iusudedniwuudy Megsay 300 nu S1uau 3 wiia W evy eld wandet
MNTeETINELA 3 Wit $1uu 3 A (Feu wwey Tgugu upzdama) AU 27 Faegns
mﬂmimaﬁmiwﬁ%u non selective enrichment %’u selective enrichment LLazsﬁzu selective
olating hnsasratududunade 1. 35 conventional method Taemstiouduuuunsy (Gram'’s
staining) 2. MIMAdeUMTIATidIIMSEENTe triple sugar iron agar (TSI) uaz motility
indole lysine medium (MIL) uag 3. N15M529ATIERAIBIMATA conventional Polymerase

Chain Reaction (cPCR) wieguduluszivana wagseaudlsng

34 THAI FOOD AND DRUG JOURNAL Vol. 32 No. 1: January - April 2025



nansAn: Mndlednisuau 27 fethe wudefirnninazdiu salimonella spp. 191 81 isolates
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Ansrsimanms dmsude Salmonella spp.
Tnglondulumiu 1SO 6579-1: Microbiology
of the food chain-Horizontal method for
the detection, enumeration and serotyping
of Salmonella - Part 1 Detection of
Salmonella spp.”
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Ans1zide Salmonella spp. aw Salmonella
Enteritidis 99ndeghaiiodniismnenisly
WNETTNEUAT LB Lnailouay J9uiniay
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WuANULEUNg M RUTEUIM 4 °C Ua39

1NSULINTINIATIZRT Salmonella spp.

TuesufiRnisnielu 4-6 dalus
miﬂi'mvml,‘?}la Salmonella spp. 31N
Fregraiiodns

1. MIATITIATIIIU Non selective
pre-enrichment F3iog13 25 ¢ Taflu tryptic
soy broth (TSB) U311ms 225 ml aglaszau
AEe19fl 10" waztwgmanlmdnfuduy
181 2 ﬂﬂﬂﬂuﬁqmmﬁ 37°C (Juran
24 1’

2. AM13MTIVIATITRTY Selective
enrichment Ydeiumsidiudwanly non
selective pre-enrichment U3u1m5 1 ml
#1889lu1913 5-tetrathionate broth (TTB)
USums 10 ml wazdn 1 ml dreadlue1ns
rappaport-vassiliadis soy broth U3u10s
10 ml ﬁwﬁaﬁqmmﬁ 37°C Jurian 48 Filug

3. N15ATIINATIERIY selective
plating thidonndunou selective enrichment
717U 1 loop full U1 streak asuu selective
agar U Salmonella-Shigella agar Wag
brilliant green bile agar ﬁﬂlﬂﬂm‘ﬁqmwgﬁ
37 °C Hurian 24 Hlus vnsmdenialadl
finninandude salmonella spp. Inevily
@0 Salmonella spp. ULBIMNSIABTE
Salmonella-Shigella agar aztinlalatids
fFINAY Lﬁ@x‘ﬁ]’]ﬂﬂ’]’ﬁﬁl,%ﬁ] Salmonella spp.
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sulfite wazufalalasiaudalid Wovhugizen
fuman (ferric) Soviliaaduds Tudude
Salmonella spp. vueTsEsde brilliant

areen bile agar axillAlaildunssou « Huduadla
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dhaauaalpald andurinisiiuielnons
11l streak UUEJ’]MW?L%ENL%@ nutrient agar
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nsasRTuEuiuNa (confirmation test)

1. M3foudLnIN (Gram’s staining)
L‘ﬁammaaué’mﬁm%mﬂuau%ya MEATNAIUY
wivalas 1-2 ven Beidefidenis smear
atualasudadesiislilius arnduihalas
kumlineligy ieidunsedado (ix)
Tidauuuivalan nend crystal violet Tviau
508 smear Wy 1 Uit szalasasiingu
nepansazas iodine uu 1 wdl sealanie
vhndy wans ven 95% ethyl alcohol M9l
w1 20 Junt vealasdetindu wazven
safranin Wy 30 3unft vrdlad@aeiinay
wavilWdosneldndesqanssmindidses
1,000 11

2. MavadpuLieBudufonaau
193 1A% (Biochemical test)

2.1 MsVAdDUAIBEIMNSIAD TS
Triple sugar iron agar (TSI) Bideumageu
Toeld needle streak asfiRanthvosmaanoms
slant 91NHUTWNUNg (stab) asgdauans
yasvanne s (butt) Yuitgamail 37 °C
Junan 18-24 dalus dunanisiUdsudves
gmsTiUSa slant wazfuraen (butt) Ty
W Salmonella spp. wawalgsadl stant (K),
Butt (A), G (+) wag H2S (+)
2.2 MSAABUAILEIMSIANTD

Motility lysine indole medium (MIL) 1ng
stab Wenmaauadluluemms MIL ﬂuﬁqmwgﬁ
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35 oC \Juwian 24-48 Falus antunendns
a¥any Kovac’s reagent aqUURINLNDINANS
0.2- 0.3 ml LAIFULNANITLAAIIUAIULAS
Tnewide salmonella spp. Inaifiuau esn
ylanunsaassansdulaa (indole) Mnnsnezilu
tryptophan ¢ lenenaisazats Kovac’s
reagent aslUTurasne1msdslaiiiniainiu
duna LLaz@jmmmmaﬂumim?ﬂ'auﬁsuaﬂL%a
funsnszangesnainses stab dadudevsdin
Wamnailulanieaan (flagella) Tnede
Salmonella spp. Tnaduuan
3. N1IATIVABDUNYIINYLULANG

mewmatin Conventional Polymerase Chain
Reaction

3.1 n15afn DNA 9104138
Salmonella spp. Ydefiiiunismegou
MeTailun restreak VLB nutrient Uil
gl 37°C Wuan 16-18 Flus lensu
nanhdemnarangluindulasnidousung
200 pl uazwanldduilodentudiopios
Vortex mixer antuvigeluirdes water
bath figaumgil 95 °C 1uszeziaan 10 wiil
LaTANAZNEUAdAIEIAS0Y Centrifuge
#1337 10,000 ¢ t8uLaan 2 unil ANENS
avany DNA Tdl3lu microcentrifuge tube
mﬂﬁ?ui’mmﬂ%mmuamamu%qm%aamaaxma
DNA §henp3es nanodrop spectrophotometer
uaziiusnw DNA Tiflgauvndl -20 °C Litese
nsneaeulutunousely®

3.2 UfA3871 PCR m3nsaaLile

tudurdavandialngly Primers AU

sou Inv-A (796 bp) Fsuszneauluse Forward
primers (Inv-AF 5’-CGGTGGTTTTAAGCG
TACTCTT-3’) Lag Reverse primers (Inv-AR 5’-
CGAATATGCTCC ACAAGGTTA -3")' uay
Primers fiflanusunizsiodiu -1 (316 bp)
Fausenauludie Forward primers (E-IF 5'-
AGTGCCATACTTTTAATGAC-3’) uay Reverse
primers (E-1R 5’- ACTATGTCGATACGGTGG G -3”)
Tngsmnzsode Salmonella Enteritidis®
MntnanNaTlgannsi PCR udnsest
AewwAlla agarose gel electrophoresis 1ay
Tnszualnding 90 v idunan 70 wift way
ATIVADUIUIAVDINANAS PCR A elALLas
ultraviolet lagtfguiuv1IAYad DNA 115§y
(standard DNA ladder marker)
N5IATITINE
ThnamsamTinmyidennieds
UNUSHUIBUINULATF LYY TENANTEN TN
A157170EY (atfudl 416) Feponanuauly
wszsUnyaifenns w.a. 2522 3o fviun
AUANVEIMTEIU Vdninaueiieuly was
A5n191UNITATIINATIEN VDIDINITAU
QBuvsivhliAnlan lnendnsasianidedn
wtifu uazuguds tndn 25 ¢ 9xdemsan
liiwuie Salmonella spp.®
Tunssflusddeluadsilldndn
NTIATIERNaNISEDAie AT eiNaTD4
mdelngldadfidmssauniiomeaiaud
$ovay Anady drudeauwnasgu way Chi
square Test TutsAnnudesiuiifosay 95

(95% confidence intervals)
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NANISANEI

I3

IINNANTITIATIETNAUATNN
@I mesogailederisiuuiaun
27 $oghe Mnlednina 3 wdaldun L‘ﬁamﬂ
deld wanileth Tnennmantsanuiluduneu
selective diagnostic isolation UU81%19
Brilliant green bile agar way Salmonella-
Shigella agar lgvnsdmdentaladifinnii
auifude Salmonella spp. Fretnsay 3
isolates 910 27 fog1e SASIUIUR LA

81 isolates ka¥UNINYINNNTHTIVFDUAN WL

AugIUINeIIE Gram’s staining N5NAAOY
N9TLAIIAIE Triple sugar iron test WagN13
Nadau Motility indole lysine test WUL%EJV]I
anianduide salmonella spp. MUIU
Wamum 22 isolates udr3uhlunsraaouna
Tlnanasnewmaia PCR iitefudilusduyia
W8 Serovar wansAne wulde Salmonella spp.
$1u3u 8 isolates (Fovay 9.88) Ham13197 1
wazlusnuiinudude s. Enteritidis S1uau

7 isolates ($oway 8.64) 195199 2

A15197 1 USunauiie Salmonella spp. inuludiegnailodmiainnisnnainsgimenaiia PCR

SuIuvaLFIREeTIiU AU
Feassnaudn  iednd Tuusiazads Salmonella spp. 37U A1UYN
1 2 3 (isolates) (isolates) (%)

ony 0 0 0 0

1 el 0 0 0 0 0/27* 0
ot 0 0 0 0
\ilovy 0 0 0 0

2 ol 2 0 3 5 5/27* 18.52
ot 0 0 0 0
\ilony 0 0 0 0

3 el 0 1 2 3 3/27* 11.11
ot 0 0 0 0

394 8/81* 9.88

= o & & o ' o ' & o &
NNYLNA: * PN 9IUIUTBNRENINFIBE T UNSINULAAZATY Laza1aITudie Salmonella spp.
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A15199 2 USunaudie Salmonella Enteritidis Anulusiag1991n1n15n5197 A 1voemALA PCR

Fruuvesiiageiiviv T
Feasnaudn iidedng Tuusiazae S. Enteritidis et AIUYN
1 2 3 (isolates) (isolates) (%)
ony 0 0 0 0
1 loln 0 0 0 0 0/27* 0
ot 0 0 0 0
ilovy 0 0 0 0
2 el 2 0 2 4 a/27* 14.81
o 0 0 0 0
ilowy 0 0 0 0
3 ol 0 1 2 3 3/27% 11.11
ot 0 0 0 0
573 7/81* 8.64

= o & A o < ' g =}
Wll'lﬁllﬂﬂﬂ: * ‘VﬁﬂUﬂﬂﬁ]’]u'JuL"UaWLLEIﬂ"ﬂ’]ﬂ(ﬂ’l@ﬁl']ﬂuﬂ’]imuLLﬂaZﬂiQ kazAINILUULTe Salmonella spp.

dwsumsiiaseideyaiuati
Fanssaitemananud Sovay Auade uay
drudosiuuninggiu wazadAdeeyanu
felfReudioumiadsveade salmonella spp.
way Salmonella Enteritidis ¥033Hnf19E14
(ilewy 1flold wasiileth) Wsassndudn
W9 3 s uazsEULIUTLRUMIDENS 3 e
Faluduvesadaildlunisnageuie
Chisquare Test dlevinsnageuauunneig

[ & v

SEMINIVUAVOIUBANT W19@TISNEAUAN

W 3 U uavsoURUTLiufegns nude
Salmonella spp. W Salmonella Enteritidis
fnuludlony old wandot femaunnssiy
agnaifuddnymneada famsed 3
WANINSATIZRan T USe8s
F9ATTWEURITS 3 wIle wazgraa LAy
fhethan 3 ads (wweu fgugu wasdwnay)

wunlifianuuanansiusglitdudfgynia
a0n F99N9199 4 Wa 5

A1319% 3 NsiUSeuigURe Salmonella spp. Wag Salmonella Enteritidis 91n@A78814

Wadnine 3 viia

Salmonella spp.

Salmonella Enteritidis

ZeCLgl U isolates AUYN (%) X2 P-Value  91u3u isolates AUYN (%) Y2 P-Value
vaaey Tvngeau

uﬁawg 27 0 17.753 < 0.001 27 0 15324 < 0.001

Lﬁlﬂlﬁ 27 29.629 27 25.925

\ila 27 0 27 0
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A1919% 4 NMSeuiBuRe Salmonella spp. way Salmonella Enteritidis 99nA9@TIWAUAN

9 3 LY
Y n Salmonella spp. Salmonella Enteritidis
RWEATINAUAT  — .
AU isolates AUYN (%) e P-Value AU isolates AUYN (%) x> P-Value
fivaaeu fivaaeu
1 27 0 5271  0.075 27 0 4.066 0.131
2 27 18.518 27 14.814
3 27 11.111 27 11.111

A1999 5 NsSEuiBuLe Salmonella spp. ey Salmonella Enteritidis Tul@isautnou

Afiudieguilodnd

Salmonella spp.

Salmonella Enteritidis

Wy U isolates AN (%) Y2 P-Value 91U isolates AUYN (%) 12 P-Value
finegeu megoU
[SCRIIL] 27 7.407 3.606 0.165 27 7.407 2.189 0.335
quieu 27 3.703 27 3.703
RN 27 18.518 27 14.814

UYL * fio p-value < 0.05

aAUTIENa

mnmamaﬁmmzﬁ%@ Salmonella
spp. Mnegvetedn i 3 vila laun
Lﬁamu dold wanideth Anwdeds Con-
ventional method 3sUsznaulusens Non-
selective pre-enrichment TagnsimnzLaes
L%aiu Trypticase soya broth (TSB) uaaiiun
Selective enrichment Tue1s Tetrathionate
broth (TT) way Rappaport vassiliadis soya
broth (RVS) ﬁ]’mﬁ?uﬁ’ﬂﬂ Selective diagnosis
isolation Yu®1113 Salmonella-Shigella agar
(SS) wag Brilliant green agar (BGA) Feanusn
Fauenidelasiunu 81 isolates ud153IM59
é’ﬂwmzmaé’m@uﬁmwaqL%@Iﬂsﬁ'% Gram’s
staining Lagnadaaun1s Metabolize @13
Wiomssiinveadevionisnagoumstaail

oun Triple sugar iron (TSI) test wag Motility
indole lysine (MIL) test iiiaiunmsAnuenite
Wesmunarninazidudie Salmonella spp.
1aanu7U 22 isolates warinUINSIAEABULND
Buduiamenaiin Conventional Polymerase
Chain Reaction @431nN15NA@UNILEILT
N vyl g X
gudulainduie Salmonella spp. 91nn1%
NF9UTY Invasion protein A #30 Inv-Al"
PIUN1EAU Primer Inv-A forward wag Inv-A
= & o . = o
reverse YINUIBI1UIU 8 isolates Lilavll
AAT1ERUTEAUTLSINS IREnTIIASITITTY
Insertion elelment %38 /E-1 NINNIEAU
Primer IE-1 forward wag IE-1 reverse WULY8
S. Enteritidis 97143 7 isolates I@EJVJH isolate
=, & A P o | & I = o v
Wueanuwenlnaindisgiaiialn 399inlA
fgrailalnfinuilde Salmonella spp. Way
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S. Enteritidis TiN1u1105g511999U52N4
N3ENIE5IIAUGY @TUT 416) Arfvualsk
nMImslAsERietiodn futidu/utud
i 25¢ Feshinude Salmonella spp.
Fslnuazndnsneinnlidelduingiundny
annsawulde S. Enteritidis annfiaeitalan
Ine S. Enteritidis 1ungu Non-typhoidal
Salmonella Fuiudetilsidenlsafuazanunsn
Ufusnnalaadldd wardauantandu
Zoonosis Lieannanunsoiingsumednilaei
019liuAns01n13 Wouywithdnivdniuan
U3lnA Safiaudssiiasinlsn Salmonellosis™®
Tnemnldsudousunaniies 10°-10° wad
fleaiiinlsa Salmonellosis 1#° ag1alsiniu
wishognadelilunsanumadadaznunis
Yueuvesiade salmonella Spp. Way
S. Enteritidis uwsiguslananunsnanauides
Tunsiiinlsm Salmonellosis 1a tnen1susean
fenufeu 64°C Wunan 1 wit Tuly iean
Vnaudeuazanlenalunsiinlsagingnn

nansanuilunfsiienaiivanetade
fidsmasiolonalunsnunisdudouveaie
Salmonella spp. Wae S. Enteritidis Iuﬁ:ﬁmyj
deld waniiloh Wneddeneaoumaadinnuiy
HAuLaNF9AUD LT E1AYNINEDH
Fam151991 3 leAATIZRANLLANGYeS
MsifuSneiedniuiazUssnnasnudn
shsassnaudndnasfuinuiielilugamgd
figenin ilony uaniilot dlaeitluiileld
92YNINTIMUIBUUDINANUEATINIAIILEY
uigamaTisenanenalaligamgiifisannme
frzvzaeviodudinsfiusuiuweadels
Tnemsdnwadsiiaznushedaiioln fithi

waztdonUzUuinie Tuvaeiilenyudas g

SmthguuanamuaarinaNuduguReiv
el uiannnisdane luvaeiidndunis
Ausaegna wuindonydauudsiauas
fonmglsh esnthudsiingnigluuas
meuenidlenydilioras Jsorubuladeiiveg
avgaungivesdlovyledludielaimenzay
Giamm%cymau%a Salmonella spp. (Fn31
4 °C)y’ IusumzﬁLﬁaf’mﬂﬁ’;aﬁhuﬂmﬁa%
thithanssusema Saimsiiusnuiigumgd
-20°C paeaan Welneieauiiiuimeng
V9asSNALAIRS 3 WY LavgaIa Ay
fhegharts 3 a%e (W fqueu uagdaney)
wullidanuuanaeiuessilitudramisana
§9m151991 4 waz 5 Fse1ananiladnanudl
waztralunmsiiudiedne lifinadenisnu
mstwleuveude Salmonella SPp. LAY
S. Enteritidis fiunnansiuluilony 1ileld
wanileth eghdlsAmunisAneluadsiifuns
Fushegsinveiedns ronsauazanud
593 27 19879 IngdUIUAI0819AINa1D
o1edmanelomalumsnuide Salmonella spp.
waz S. Enteritidis Samniinnsanwilaeidiy
Srunuiledns sruiuefsiiAv wavanud
Tfunntu oredanaselonalunisnuide
Salmonella spp. ag S. Enteritidis ﬁqﬁu»ﬁ

Fansineadedl aenndestunuide
Y0385ga WA wagamz!” Ailsvinsing
nsUudeuveade Salmonella spp. Tuifold
finesmunglunain 2 Uselavie mainan
wazvneassndua lagldisuisengnlaned
WoL5d (Polymerase Chain Reaction, PCR)
Sruausiavin 30 fregh Tnswvaduguain
AANAEATIUIU 15 FRBE1T LATHIIETINEUA
§1UIU 15 F9E19 FIN1TASIVEOUNIT S

42 THAI FOOD AND DRUG JOURNAL Vol. 32 No. 1: January - April 2025



Salmonella spp. Hgud1nusAodu Inv-A
LAZANARANISANYINUITUTELANUDINANA
fnasonisuuidouveade Salmonella spp.
Tuilelnegedlduddaynisadn (P <0.05)
Tnenilelafinesminglunannannsranuide
Salmonella spp. 311w 10 fheghenian
15 fhegh Anliudevay 66.67 luaiiiiold
Finnssmineluiisassnaud1nsanue
Salmonella spp. 311U 3 fheghaanianug
15 fhaend Andludesay 20 wazdalinanisAnm
flndiAstuamAdoves gund Besmes il
miﬁﬂwﬁamﬂquﬂsuaqﬁa Salmonella spp.
Tuiedniduandinssmminglunainanuay
INsEsINEUMIUDLNBIEIY JINIAUATASETINT Y
FEMNUFBUNGBNANTFIBURAIAL WA, 2559
Faransenwnuin mnswushedaiedn’
Aan 172 dheths Tiedniiuuilous iy
116 A39819 (Fegay 67.4) laedlA1Aa1un
voudeluiiedniannainan Sevay 74.6
wezluilodnianteassnaudn Sevay 59.8
mquﬂsuam,%la Salmonella spp. Twilodns
uiazafindirganinosar 50 Tngluidleny
ol waziileth SAwidudesas 75, 73.3
U8z 51.9 mua1nu
dleRe1sandsnisnadasizinuy
Fufy (conventional methods) fideavigay
FUATmTuall Feldnalunsnsadngzi
1-2 &Uak uasfiauudugfidoutnesi
#3933 slide agelutination Faufaziduisd
fualdluresufoRneily insedduneud
Liigaennuazlvnanmaaouisiniga usdu
BilAaUFAZen cross-reaction léies Liosan
Junisld polyclonal antibodies Fsdufiu

SN (epitope) vesioldvarnnaesiumi
d1U3B Enzyme-linked Immunosorbent Assay
(ELISA) ushazifuinaaeuiilinnuusiugngs
w1214 monoclonal antibody 7is1mzsie
silnUreadefiodfindieasiniu 3dlsiifn
UfjiiSen cross-reaction Ui ELISA sy
AONNIATIVIAATIEINIDE NN TUAT TR
wsesedltlulasinan 96 naulunisufjifnu
FruFafialdielunisnnainsegifigan
MM39TI96E38 Conventional PCR Fslais i
ADINTINIATIZAFI0E19ATIIAZNN 9 TunIS
Anvnadiiimsmnaieneide salmonella spp.
wag Salmonella Enteritidis 187591198 AL
wagnaila conventional PCR Tudiagng
odn s imieneluisasswaudien
guneilesas Jwiaae doidudnislunig
m’gﬁﬁﬂi’wﬁl,%a Salmonella spp. wag
Salmonella Enteritidis 210 Salmonella
F159159u 9 wazwuaiiSevinduldegned
Useansnn %qﬁmwﬂaLLaxmwmﬁmwwzﬁqq
uazavmNluNInTITIATIEiieg1s Seloya
Plgaunsaldlunisihsefanisunsszuin
GUENL%E] Salmonella spp. Wae Salmonella
Enteritidis Tuilodn? ﬁaé’uﬁwﬁagammﬁaﬂ
Tunsindulafiousinaduduwazusnisle

dyuna
91NN15ASA9ILATIENs UL o
GUENL%EJ Salmonella spp. Wag Salmonella
Enteritidis mmﬁam& 1A %3 finesmhenely
WATINAUAT LwnDLNlileay J9uiniay
SEPIUADUNBEU DIABURIMNAL .A. 2566
$1uau 27 feths annsaugnideiimainazdy
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Salmonella spp. 1% 81 isolates wunsUuiteu
v0u8e Salmonella spp. lanzludlog1
dlelidau 8 isolates (Sovaz 9.88) ionsaa
futiiluseiudlsns nudude s. Enteritidis
11w 7 isolates (Fouay 8.64) lirunnsgl
YoUsENIANTENT A ITAEY (LT 416)
fismunldnisasainszsisedaiodns
wrifu/uguda danidn 25 ¢ Fedlinuide
Salmonella spp. WAZANNANITANEINUI
Ussiamvaaiiodmiusazeininadenisuideu
oude Salmonella Spp. wasde S. Enteritidlis
a8 19NTedAAYN19adA (p-value < 0.05)
Tuvasfigaufifiuiiegsiassnaugie
3 Wie wazgranandiiudiegai 3 ads
(Wwgu Tguieu wazdanaw) nuiliinng

o w

wANENAUEEHTyEAYNISEDH

YDLEAUDILUY

1. maﬁmiﬁﬂmLﬁ'aixq%ﬁmaaﬁa
Salmonella spp. indu 9 Aildvinisnsam
guduainmaila conventional PCR LﬁaLﬂu
uwidsteyauazniaiharfansuuidouveade
Salmonella serovar a4 9 aaly

2. ﬁjﬁmﬁwmslﬁﬁﬂmLﬁaﬁmiﬁm%’u
miﬁi’wmiwvlﬁﬁqmmﬁﬁw Woszaonisifiu
Suuveaie %ndmasﬁaﬂmmwm@a%ﬁwm
wazanudasndelunsuslaailodn

NAANIIUUTENA
mu’i%’aaﬁ’uﬁlé’%msaﬁfuaquwu’i%’a

N NBWUAANYUNITYINLATINITIVEY (Project)

dusutinAnwszaudlges daatuldouas

=

WA UNINeFeI1vAae Usednl 2566

LONE15919D9
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Abstract

Background: Identity testing is a crucial process that should be conducted on the
pneumococcal conjugate vaccine to verify its identity for quality control purposes. The
vaccine consists of purified polysaccharides from each serogroup of Streptococcus
pneumoniae, conjugated with diphtheria cross-reactive material (CRM197), as specified
in the registration dossier. Therefore, this testing ensures that recipients can trust the
quality, efficacy, and safety of the vaccine. The identity test of the pneumococcal conjugate
vaccine is a newly developed identity testing method by the Institute of Biological Products.

Objectives: To develop and validate a standard method for identity testing of
pneumococcal polysaccharides and the CRM,; carrier protein using the slot blot assay
to verify the identity of the pneumococcal conjugate vaccine.
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Methods: The optimum conditions were determined based on the specific reaction
between the antigen and antibody, making them suitable for testing. Additionally,
method validation was confirmed for two parameters including specificity and intermediate

precision.

Results: The results of the optimum conditions for the identity test of pneumococcal
polysaccharides and the carrier protein diphtheria Cross Reactive Material (CRM,y;) in
pneumococcal conjugate vaccines, using the slot blot assay, demonstrated that each
antigen was specific to its corresponding serotype antibody, leading to the formation of
an antigen-antibody complex. Therefore, this method must be performed according to
the specified protocol to accurately verify the identity of the vaccine. Validation results
revealed high specificity: pneumococcal conjugate vaccine samples displayed distinct
dark purple bands, indicating positive identification, while meningococcal vaccine samples
showed a negative result, represented by a white band on the nitrocellulose membrane.
Furthermore, intermediate precision was confirmed by two independent analysts, both
of them obtained consistent results. In both cases, dark purple bands appeared on the
nitrocellulose membrane, indicating positive identification. Therefore, this method

successfully passed validation and can be adopted as a standard procedure.

Conclusions: The study results revealed that the identity test for pneumococcal
polysaccharides and the CRM,,; carrier protein using the slot blot assay met the validation
requirements. Consequently, it is suitable for use as a standard method for the registration

of the pneumococcal conjugate vaccine in Thailand.

Keywords: streptococcus pneumoniae, pneumococcal conjugate vaccine, slot blot assay,

dossier registration

UNANED
AMUEIALY: Nsnsiadeulenanvalvesindulesiulsalendniauriinaougine \Wusenis
nadeuniliifinnuddylunsmuauamnmiadu ilefusuininduusznaumeTndusanilse
POUTUUATISY Streptococcus pneumoniae wag CRM o, T Sulusiiunve assmudlsind
fiszylunzifousiiuendring elvglisuiatuianuiuleluannm Ussavsamm uavaiy
Uaendy FssaniuTringdilineinemnnaseuiendnunivesinduliosiulsaiondniay
yipmaugneaeds Slot blot unau
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Fnquszasd: ilefnwanneinzay waznIdeUAgNBswesISnTaasuIendnyaies
Pneumococcal polysaccharides waglusiunive CRM,,; luindulesiulsalensniauvila
AaugNAeIE3E Slot blot Tunstnunldluisuinsgrumeiesyjuinisdmsunsiadudu
onanvalvesindulesiulsavandniaurilnnouging

A8N157398: AnwiansNmunzanvedIsaen1sAnwUfATeIT L NIE I8N UAI LAY
WOURUDRA UArANYINTIRERUAIHYNABIYENITIUNITIIWMET N13NTINAOUANTUNIEVRITD
LATAISHSIVEDUAIIUNYIUDIID

HANISANE: NANISANYIANIETIINNY ALY TRTI9d0UIBNENYAIvEY pneumococcal
polysaccharides Wag carrier protein ¥ila diphtheria Cross Reactive Material (CRMs;)
luingulasiulsavandniausiinaouging (pneumococcal conjugate vaccine) Mgds slot blot
nuIuauRIULAazyalnuInnzdewauiveflsinlvesmuesdazausainugizsen
JUNZIENINUOUALULAZLOUAUDRA (antigen-antibody complex) 161 %ﬂﬂﬁmaauﬁﬁawﬁﬁa
mawiuvessnageuiitvualy Ssenansannvdesgiendnvalvesiaduldetnagnies
uaziilofnwinugnieredis wuiniEiaudmnzge Inefogrsinduleatulsaensniay
yiareugneUsnguavdiady Jauanssaiduuan (positive identification) wayJadutlaaiu
Isaldnnmdasulinanismeaeuidunaau (negative identification) 9¥UsINUaUAUIULLNY
nitrocellulose membrane wazHANIANYIANATBIRSTS Tnefiiase 2 au Midudasyserdu
wuhmanmsvadeuvia 2 audulumuinasiisivua lngusinguaudiiatuuuwiy nitrocellulose
membrane fauanwmansaaeuduuinvesindiaTesiva 2 au fusiimiunsnTeaey
ANLYNABIVDIIS wavausauliluisinasgumeieau juinisla

agﬂ: ﬂﬁiﬁﬂwwﬁwudﬁ%m’maauLané’ﬂm}uaa pneumococcal polysaccharides tag CRM,,,
luingulesiulsavendniauriinnauging meds slot blot K1UNINTINEOUANIUYNABIVBITT
Fadulununasitvue fusdidenumnzaudniuiisuldduitnesgumneios
UFTRnns elduseneunsmsvetunsdeusiniuendntagsminelulsena

[

1dfey: awsUlemeada diluied Jagudesiulsalonsniauriinaouging 35 slot blot

e Do

UNZLUIURSULNTIING

2)
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UNUI

lsalandntau (pneumonitis) 13
Yasuay Wusnmssniauvesiioden dulney
Lﬁﬁﬁ]’mmiam%a Streptococcus pneumoniae
FonfapuUniludirovesau Werlnili
1N 90 Flslnd srsinsnelsausasdlsingd
fanuuanA1afu! N1suNsIosENINeAY

%

nnINNTALE AR 9B REYR LA TD
nangelansiumeladiuuuegnauay

B
Y
o X Her Xy & .
Anteliladneau Fainnulsailiveslugae
galukazganu WeollinliiAnlsaldvany
szuundAgyee lsantunansdniau Tsaluda
gnLay wazaunsavibialsARaegnsIu
Fadlmugunse taun lsadeviuausssniey
nsinwelunszuadion uazlsnvendniay
13 o ¥ [ v @ 3

Jusu ansnsanulannwannde Tudeidnién
91991031 2 U f7deny 65 Vauly wasyidl
ATEHIFMUMUAT UNTIENTAATDRIITUUSS
warylidetinle Ineniiuiulsasetousas
Flslndiiarudmnglidansatesiulsa

Ay o da & o 6 Y| ad

ngiAuiuiinn@edlsindauld’ 38ns
Josdulsarilalnenisdninduiieasand
AU FellaudAgann laeanizaeneia

Tugfgeenegvsegnillsaussddnssuugiiquiu

liufeuse Sanuidssionsindouasiionns
quusslfinnningigiifufuuni’
Tegudesiulsavandniauludagiu
nAninandinduaalsrvendouuaiite
Streptococcus pneumoniae Tneiagudl
2 9iln loun wdalnduganilsa (non-conjugate
polysaccharide) hagviianauging (conjugate
polysaccharide) %ﬂﬁuﬁﬂﬂaugmm%ﬁﬂd’m

LoURALIUYRImasdlsndeusaiu carrier

protein’ lagindugtinlnauwanlsalvasoy
\Uu T- independent ladanunsanseeuniiauiiv
TsaluiAnidnflongiindi 2 ¥ Falnissiaun
feduimirdnindusanlsdueufiouuuunyya
veadaanduiulusiunveilenBounoufion
Tiiu T-dependent vilvinsedugiAuiulea
waanusansrdugiduiudloinisdndnlé’
foduiismihelusamalnefvieadalnduen
Alsn 23 Glsind uazalinrouging 13 uaz
15 &lslnd
errusiulslurniaenstuas sy avnm
Y993a3u Fafinudndudefinisuseiu
AMAINUDINAAAUIAIBN1TNTIVIATIEN
AN nvasIndulagldIomeanuaUaensie
AULENENYAILATAILLTY TININUATILAE
WandluiosUfuRns damemmaseuendnal
\Junsesniieszsmieiifanudidalunis
muANAMIWIATY JafunsUsziunaam
veawAnAasidurilaenisfiansaniendas
NILUIUNITHER slaun1saa1dudiing
NSUINEIAEAATNITRNNE TN1TRAIUILAE
MIINHDUAIINNABINDYITATIVARULNAN Wal
vaalnausanlsn pneumococcal polysaccha
rides waglusAunvevila diphtheria Cross

Reactive Material (CRM...) Tudadutiaariu

197
lsavendniausiinAauginnalgls slot blot
wae By imn sl eilundnsiauerindy
A A % | 5 v a 3
ieduduiningutulszneumelndugnnlsn
asaudlsininseylunedowsinsuendying
wazieaieaudulalunun mvesindu
ASPNLNINTTINTRINERS I IaeTis slot blot
Huilauly waranudinegeiaunsau e

nanuaveIlndnsanltsawaasdlsing
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warUstlondnualredusiunmeidouse
ogjfulnAnenelsdld Fomaanitudaingiu
gelafinsilaliusnisnsiaiiasigiuineu
ety MR WRILRaRTREe
ndnuallagléis slot blot Fadunisaens
YA INVDIRIUNURN1INTIIATIEN
s19mslul et duisunsgumng
WeslfjuRnsandudaingsely
IngUszasA

1. Wiefnwannisiimngay uay
ATIVABUAIILYNABIVBITNTINAOULONAN WA
Y84 pneumococcal polysaccharides Wag
TUsAuNIME CRM,,, Twindutasiulsalen
gnLau $1e73s slot blot

2. ielithABnesgumaiosuitRng

Tunmsnsideulendnwalues pneumococcal
polysaccharides waglusAun1vig CRM,,,

Tuiedutlaaiulsauandniau Aeis slot blot

AN amaw
TLUYUIBIY
A5N15798

Wun1sidedannass lnesuiunig
ANWIAUYNADIVRITTAIYATUBUFAUBRA
fiflausmnzdmSuneufiauusazedn uas
iedvingudeiulsavensniauviinaeuging
viln 13 lslnd S1uau 1 Junisudn Ailnns
thdantunsdeuludssmealne Tagsinnns
AFIEOUANNRINIZ93E B9l TnTutlaeiy
Tsaldnundwsufiodudurusimzyedds
LazvN1snsI9daUAULTiEI0933 IR

WASIEY 2 AU YINNISNAABUIIUIY 3 ASY

=), )

Y

I a
Wudaseaany

NENAIDEN

Tngulesiulsaendniaurianeuinm
win 13 @lslnd (pneumococcal polysaccha-
rides serotype 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14,
18C, 19A, 19F, 23F wag carrier protein
¥ diphtheria CRM,,; conjugate vaccine)
S 1 Jumsndn fifinstidandunsden
Tulszmalne

ansuauRveffiiaudumzdmsu
wouALIULAazala LAk monoclonal antibody
serotype 1, 3, 4, 5, 6A, 68, 7F, 9V, 14, 18C,
19A, 19F wag 23F, rabbit polyclonal CRM,g,
antibody (8%e Pfizer) uaz Protein A/G-HRP
(Thermo scientific Product No. 32490)
\n3silauazgunsnl

1. yngUnsnl Bio-Dot® SF Apparatus
(Cat. No. 170-6542, BIO-RAD), NULLLLUTY
nitrocellulose membrane precut, 0.45 pm,
9 x 12 cm. (Cat. No. 162-0117, BIO-RAD),
wiu filter paper (Cat. No. 162-0161, BIO-RAD),
Lﬂ%@ﬂijLﬁéﬁlﬁﬂ'}UﬂNﬂﬁqﬂLgu, GRIVIZBEN
wana@AneLndel vue 15 waz 50 ml nasn
NnavY Eppendorf tube vu1m 1.5 ml,
Automatic pipette 9u1A 5-50 pl, 20-200 pl
ez 100-1,000 pl

2. asweiiuarihemaaeuiildluns
ageu louA 10x tris buffer saline (10x TBS)
(Cat. No. 170-6435, BIO-RAD), bovine serum
albumin (BSA) (CAS. No. 9048-46-8, Sigma-
Aldrich), 1x TBS with 0.05%Tween 20° (TTBS)
(washing buffer), 3% BSA in 1x TBS (blocking
solution), 1% BSA in 1x TTBS (diluent), 1M

sulfuric acid (stop solution), aluminium
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phosphate stock suspension, 4CN peroxidase
substrate (Cat. No. 5420-0022, Sera Care)
lLag peroxidase substrate (Cat. No. 5120-
0038, Sera Care)

3. ansunsguildidutatusneds
1113574 (reference vaccine: 13v PNC control
vaccine %o Pfizer)

SunsunANY

N13M3AFBULBNANYAIYEY pneumo
coccal polysaccharides wazlUsAunine
CRM,,; Tudndu

1. WSBuAI0g1vInTULa IAT U198
upsuiililunmeaeu Tnethiognsindu
11 pooled sauiu lalurasannaos LAu
aluminium salt asluvaeavaaes wduliv
gumnivieafunan 30 it anduriludu
vauIes Iudumeneuifunasn Wnthndu
adlu Wil dungumies \iudumgneu
fuvaon Mniuduinduasiuneadlrdiy
udLAY 1M sodium hydroxide Wag 1M citric
acid @sluduneuiliiierda aluminium
salt 99N21NFDEN

2. WRBAMAL nitrocellulose membrane
wazLiu filter paper Iasn13uUILEY filter
paper 311U 3 unu urlu 1XTBS wagtuny
nitrocellulose membrane udashuth uwdhly
wly 1xTBS

3. WFNAIDENIATY IPRUSIBI NI
WAz negative control (diluent) auuLLHY
nitrocellulose membrane A uRIWIALAT
Amuald wale valve TdussduagyyInie
el sgnanrnuuHLAILTY 90Ty
anauAaEVaNME 1xTBS uiln valve usesiu
AEUAINIARAATTIARIULHULNILUTY Ty

M5 susumsusuludunoudsuay 2 seu

4. 1@ specific antibody lagtnzew
specific antibody 7iflaudunzseweuRiaY
wiaedlslnd TneForemudiuduiivanzause
1% BSA in TTBS waalfu specific antibody
fidemusinzusasueuRou e
fitmuals LLé’uﬁﬂﬂWiUuﬁamwﬂﬁﬁmmu
1 Falue deasuanlimde valve LL’i\‘iﬂu
AUINIAAAFT IR ULHULINLUTY 9t
A9Tuin8ans TTBS wawinn1sila valve
WIIRUR Y INIAAAEN T IR UUR ULUAILUTY
Tnevhmsaawsummusulusuneuisuiy
2 59U

5. 115 blocking T¥inn158 181K Y
nitrocellulose membrane lalunasnaiadn
Fifiens blocking solution (3% BSA in 1XTBS)
Tnoudusummusulundes wawiuliigamgd
WOIUU 60 U NAI9INATUNIAT ALY
wiluans TTBS Wiulifigamgiivieauu 5 un
Tagynsudunumuusuluans TTBS 31w
2 59U

6. il secondary antibody lneinse
protein A/G-HRP \osfiszduaududy
1: 2500 918 1% BSA in TTBS €8N nitro-
cellulose membrane u¥adlunaasnanadn
fifsens protein A/G-HRP uazifuligama
WOIUU 60 U NAIINATUIATHULINUTY
uiluans TTBS \iuliflgamgiiviosuny 5 i
UM BUALLIILUSULELWENS IXTBS Wy 5 Wil

7. Sumeuufisenisiind nens
LWWTUNNANF1TTUALR TN ACN peroxidase
substrate Wag peroxidase substrate Tudngu
11 udadnaddundesanain ndsantiuudusiu
membrane AzUsNYuavkuuEATuAeTY
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5 W19 BAI91NATULIANENELKEY membrane
wraslud wdvaeeluey membrane
WIASSTIUYRA

8. 81uNa laefl108193nTulIINg
wauFN29TuTUF LU pneumococcal
polysaccharides i 13 Flslnd wazusnng
wauadadslum e CRM,o; W@R9IRI881
Saduiiuszneusoueuiuluusasdlslnd
¥1n Pneumococcal polysaccharides it
ARG waziourefuTUSAUW MY CRM,,;
Thseaunanisageutdunauin Tuvasd
fhegnsinduiiunnguaudun wansifoeg
TaguldfiLeuiausenany Tisieaunanis
GO

N13AIATIUAINYNADIVDITS

NIATINEARUANNYNADIVBITONTIEOU
IWwNANWaleY pneumococcal polysaccharides
warlusAunung CRM,,, tuiadudeaiulsa
Jandniau mes slot blot Wusiensvaaey
\BaRUAIN (qualitative assay) Lﬁaixqmm
WN1Y89 pneumnococcal polysaccharides
serotype 1, 3, 4, 5, 6A, 6B, TF, 9V, 14, 18C,
19A, 19F, 23F wag carrier protein ¥in
diphtheria CRM,¢; conjugate vaccine 1ng

srgaunatduuInuseau Jaiinsaiunis
MTIVADUAINNYNABIVDIITIU 2 W51Tnes
1AWA ANIATIVFBUAIIUINIZUDIID WAy
ANATIEawesis auderfruauinsgiu ICH
guideline’

MIMANUSINIEYE9IS Hensivaeu
lonANYaIves pneumococcal polysaccharides
Lae CRM,,, tuindudasiulsalandniay
lnawnsouiiegvindulesiulsalansniau
Jadugradannssiu uaziadududdlunis
noaeuildiiusrdudesiulsaldnnmausuy
Usznaualoudlausila polysaccharide
Finamanide N. meningitidis S1uau 4 Flsn3y
A9 A C Y war W135 suiufionvessveaie
el ulusaunve mnduiuinedng
A9UULAY nitrocellulose membrane lagly
aunsni Bio-Dot® SF Apparatus (ﬁqgﬂﬁ 1) uay
guramvngeulnen1sFiu 4-chloro-naphthol
(CN) peroxidase substrate eusiaztasas
gunsal Bio-Dot® SF apparatus Wan4d
woufauniazyda (Fm15197 1) nsudana
minuan1snaaaulinauIn azUsnguau

AUINYUUULEY nitrocellulose membrane

TuruzinaauazUsnguaudvn?

sUN 1 9unsal Bio-Dot® SF apparatus @1%sunsIadeulenanuaiues pneumococcal poly-

v 9

saccharides way CRM,,; Tuingudasiulsalansniau ae7s slot blot

A: gngunsal Bio-Dot® SF apparatus uay B: diuusenauvesyngunsal Bio-Dot® SF apparatus
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A13197 1 Yo unefiieg1e Lagiadue19BuInsFINULILALY nitrocellulose membrane

1suuyaguUnsal Bio-Dot® SF Apparatus d1SUATI9dBULENEANEAIYEY pneumococcal

polysaccharides tag CRM,; Tuindutlasiulsatvandniau seds slot blot

ROW LANE 1 LANE 2 LANE 3 LANE 4 LANE 5 LANE 6

ROW A Ref. Ref. Sample Sample - -
serotype 1 serotype 14 serotype 1 serotype 14

ROW B Ref. Ref. Sample Sample - -
serotype 3 serotype 18C serotype 3 serotype 18C

ROW C Ref. Ref. Sample Sample - -
serotype 4 serotype 19A serotype 4 serotype 19A

ROW D Ref. Ref. Sample Sample - -
serotype 5 serotype 19F serotype 5 serotype 19F

ROW E Ref. Ref. Sample Sample - -
serotype 6A Serotype 23F serotype 6A serotype 23F

ROW F Ref. Ref. Sample Sample - -
serotype 6B CRMq, serotype 6B CRM; 97

ROW G Ref. Negative Sample Negative - -
serotype 7F control serotype 7F control

ROW H Ref. - Sample - - -
serotype 9V serotype 9V

N1sMAEBUALLTEIVTE NANIIAN

Mnsnagaeulngl3AT1Eh 2 Au
fdudaserafiu 19feoge pneumococcal
polysaccharides ¥fin 13 @lsnd waylushu
WIUE CRM,,; tuindudesiulsalsnsniau
11U 1 JUNITNER Uaziinsizriudazau
¥msnageusIuaY 3 ass Anwilaesiinis
W3ENAIPE1IIATY waLIATU19BIINTFIY
LALAUAIDEINAIUULNY nitrocellulose
membrane lagldaunsal Bio-Dot® SF
Apparatus a8 1UNaNIINAZDUAILNITHAL
4-chloro-naphthol (CN) peroxidase substrate
nsularavnuanisneaaulinauIn asUsing
WAUENINUUUNY nitrocellulose membrane
Tuvuzfinaauagunnguoudu

N13NTITHIUAINUYNABIVDIIT
NANIIATIVFDUAMUINNIZUDIIS
(specificity) NSNARDULDNAN ALY pneu-
mococcal polysaccharides waglusaunvey
CRM,o; tudngutosiulsalandniau fae7d
slot blot assay allunisnageulagldindu
Hostulseondniay Jndudredannsguild
WJu positive control LLaz*ﬁlﬂ%u‘Su%ﬂumﬁ
naaevildadudoiulsaldnumduey
ot R innusnzreueuRwuTis Iy
wiazdawiniu nanisnaaeulngldngusy
lallevadutostulsavansniay Ssvadeu
TAgulsaldnundaueu nuanludnisiin
UjJi381911m1e antigen-antibody complex
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Fadumssutussinaeuiveiitinrus e
AouauIuiy Tnsuaniansnaeusad

1. shegneinduldesiulsavensniau
Tnanmsneaeuilunauan ae pneumococcal
polysaccharides waz@lsiny (13 &lslnd) wag
TUsAuNmE CRM, 5, USINGUaUEIRATLULLEY
nitrocellulose membrane ﬂnguﬂ 13y
Fadulupusunisiismuals (éw”qgilﬁ 2)

2. fedindus1adaunnsgiu Wina
nsuageutlunauin I pneumococcal
polysaccharides wsazdlsind (13 Flslnd)

Pneumococcal polysaccharide (PS)
13 serotypes (1, 3, 4, 5, 6A, 6B, 7F,
9V, 14, 18C, 19A, 19F uaz 23F)

Jagudedanasgiu

Tsavandniau

U 2 WansnAdBUMSATIREDUANLSILINE
VYOI TIVFDULONANAIYDY pneumococcal
polysaccharides way CRM,,; tuindutlosiu
lsalandniau el slot blot assay lnevageu
fuinguanedunnsgukaiiegvingulaaiu
lsavanoniau

HAN1SATIVFBUAIINTIBUDIIT
(intermediate precision) dlevhnsveaey
TngEiinsen 2 Ay Fdudasyronu et
Trgudesiulsavandniausunisnaniediu
LATKIATIEYRAATAUTIINITNAFRUTIUIU
3 adq wudwamimaauﬁﬁmswﬁﬁq 2 Ay
Tusegreindutlosiulsalondniauuway Indu
9198wmsgulinantsvaaeuunauan

1ny pneumococcal polysaccharides ueiag
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wazlusiunIvg CRM,,, Usinguaudaiady

YULHY nitrocellulose membrane M91uA

13 wou Fuduluaudiwndsiidinualy
(é’fagﬂﬁ 2 ag 3)

3. negative control @@ diluent
(19%BSA in 1x TTBS) linansnaseulunaay
1AgUTINUAUAYIVULHY nitrocellulose
membrane Fudulumusumisiismunly

4. Iagudosiulsaluniundaleu
Tinan1snegeulunaay lagliunnsnaan

negative control (é’fﬂgﬂ‘ﬁ 3)

PS3- Ps14
—— —

Pneumococcal polysaccharide (PS)

PS3 PS18C

— —_— 13 serotypes (1, 3, 4, 5, 6A, 6B, TF,

9V, 14, 18C, 19A, 19F uaz 23F)

Psa PS19A
— —

PS5 PS19F

A Andutlosiu
1ﬂﬂui]'lﬂﬂill’1ﬂ5§'lu

Tsaldnnsudsusiu

gﬂ‘ﬁ 3 HANIIVIAGDUNIIATIEDUAIILT N
YOFIONTIVEDULDNANWAITDY pneumococcal
polysaccharides waglusfunivig CRM,,,
luirdutesiulsavandniau Mmeds slot blot
assay WMENAERUAUIATUIBIINTT LAY
fegnvingutesiulsaldninvasiou

#slnd (13 @lslnd; 1, 3, 4, 5, 6A, 6B, TF, 9V,
14, 18C, 19A, 19F way 23F) uaglusiunne
CRMo; UTNQuauaEihaduuuii nitrocellulose
membrane stavum 13 WUt Sadulunusums
fitvunly LLazwamimaawaqﬁ%Lmﬂsﬁﬁgq
2 au Tudiuves negative control T¥inanns
nagaulunaau IneUsInguaudviuuLiy
nitrocellulose membrane Tushumisirmunls
(FsgUTl 4) wazagunansnadey Fipnanad 2
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Abstract

Background: Rational Drug Use (RDU) is an urgent situation that requires rapid action.
The RDU affects patient care in terms of treatment effectiveness, cost-effectiveness,
safety, and drug adverse events, including the problem of antimicrobial resistance.

Objectives: To study the situation, develop a model and evaluate the model for promoting
rational drug use with health care network in Chaturaphakphiman, Roi Et.

Methods: Participatory action research, consisted of a rational drug use committee and
network. This research was conducted from October 2021 to September 2023 in 3 phases:
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the situation analysis phase, the model development phase, and the data evaluation
phase. Collecting data by using the hospital indicator report, Health Data Center (HDC)
database, and questionnaires for focus group discussions. Data were analysed using
frequency, percentage, mean, standard deviation, and content analysis.

Results: The situation analysis phase found irrational drug use problems, such as antibiotic
prescribing for normal labor full-term pregnancy, prescribing antibiotics in patients with
small, uncontaminated wounds within 24 hours, prescribing domperidone for stimulating
lactation in postpartum, duplicated prescribing of non-steroidal anti-inflammatory drugs
(NSAIDs), lack of history taking and drug consumption in antenatal care (ANC), not following
upper respiratory infection (URI) and diarrhea treatment guidelines, lack of patient
education and advice, and lack of promoting community on how to take loperamide in
diarrhea properly. The developed rational drug use promotion model consisted of factors
on management, operation process, and operational efficiency. The data evaluation
phase found that the development of the first cycle passed RDU level one, but there
were problems related to overuse of antibiotics in URI, acute diarrhea, fresh wounds,
and normal labor the second cycle passed RDU level two, but it found problems of
prescribing metformin in diabetic patients that were < 80%, and the third circle passed
the RDU indicator level three.

Conclusions: The research suggested that the improved developed rational drug promotion
model contributed to the achievement of promoting rational drug use in hospitals.

Keywords: rational drug use, hospital, health network, Roi Et
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Abstract

Background: Development of a web application for medical supply management was an
extension of the previous StockDB program, which no longer met the needs of increased
usage volume. This could serve as a tool for managing medical supplies, responding to
working conditions in procurement and dispensing of medical supplies to various units,
controlling the value of medical supply disbursement, generating reports, and regulating
the medical supply procurement to comply with the fiscal and financial management
plan of the hospitals.

Objectives: To develop a web application for medical supply management and evaluate
the acceptance of stakeholders in using the web application for managing the medical

supplies.

Methods: This research was an action research conducted in one cycle, consisting of
planning, implementation, observation of results, and reflection on results. A focus group
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discussion was conducted to review the problems and find the ways for developing a web
application. Subsequently the application was developed and tested at Chiangkhan
Hospital and the sub-district health promoting hospitals in Chiangkhan District, and was
evaluated over a 2-month period. The research tools included questions for focus group
discussion and the evaluation form for the acceptance of the web application usage.
The data was collected from 12 web application developers and 61 users and evaluators
in Chiangkhan District, Loei Province, from March to August 2024.

Results: The development of a web application for medical supply management was carried
out through a literature review and focus group discussions regarding the stakeholders’
needs and development opportunities. The obtained information was used for planning
and developing the web application, conducting the plan and observing the results. This
led to the implementation at the local level and evaluated by users. The evaluation results
from the target groups showed that 80.33% of the users were female with an average
age of 36.72 years (S.0.=10.05). They were registered nurses (50.82%) and pharmacists/
pharmacy technicians (21.31%), with a bachelor's degree of 83.61% and an average work
experience of 13.90 years (S.D.=9.89). The assessment of acceptance in four dimensions
included: 1) design and layout (high; Mean=4.20, S.D.=0.45), 2) efficiency/stability in use
(highest; Mean=4.26, S.D.=0.38), 3) benefits to work (very high; Mean=4.31, S.D.=0.36),
and 4) overall acceptance of use (highest; Mean=4.34, S.D.=0.51).

Conclusions: Developing a web application for medical supply management based on the
information from literature review and focus group discussions resulted in more efficient,
convenient and easy ways to manage drugs and medical supplies than using the previous
program, in the aspects of selection, procurement, receipt inspection, control/storage,
dispensing, reporting, and monitoring as well as the overall value of drug and medical
supply management. The acceptance of the users was rated at the highest level.

Keywords: web application development, application, medical supply management
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