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No. A4503-10G, Sigma) U3t 0.5 n3u laaeluy
NOURITING 250 TadanT MNUENINNEUUTINGS
100 §88d93 taz Tween 80 (Cat No. P4780, Sig-
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AT9EIULEUNTBIWIA 0.22 laulasiuns

henafia ATP (Extractant B/S, Cat.No. 31-103,
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lunaeninen Extractant B/S tulwihiu udahly
Guiigamni 96 - 98 permiaaTed W 1 Wil Lila
asuna Udasliduasiignmaiiiasaiavias 30
N 114mswﬂaaunnﬂ%ﬂﬁﬁmm@:ﬁwaammuqu
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tn3asaunansnadavlusavusnudr Tihwan
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- 573.1 AR3NALNLANGUDY ATP
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v
1 I

12330955 1U8IND JUMITHER 07/272 HNAIN

N3N TIIMIIIINGY 2562 Ui 28 AU 2

371



Method Validation of Intracellular ATP assay for Potency Test of BCG Vaccine Produced in Thailand
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AMUUNAIMIAUNAU (%recovery) "Z’%qmsagiﬂluﬁaq
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ghemsienevinUSina ATP 1w 6 ass TuSuues
ety thendldindnamdulszansan
wUsUs7U (% Geometric coefficient of variation;
%GCV) 2a9msnadau aamvualaifiy 20.0%
MINad a‘IJ‘Z%I’l ¢4 (Intermediate precision): log
HINISNAFBUAIAIINUITIZBIIATUTEID19D9
NAIFIUMEMIIUATIZHNUTINA ATP $1U 6
a%a deTunaznaniu henildnduum %Gev
Famuualitiy 20.09%
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MINTIFDUANNAINUMLTUNSLagYNISNadaU
AINNLIYDITATUTTIINBINATFIUFUMTHES
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FAAed 2 au Yimanasauauas 3 a3 luiuuey
NReaRY Assar 1 Maths
msuSsuiisuramsnagauRuAEMsINLZD
mMsdsuiiisunamsnagaufAEMSIINELEe
@a dufiumslagvhmsiesneiusina ATP Wiay
[Weuiunamsnziaeass luennsiaeads Lowen-
stein-Jensen logl#Tazuizdenedaunnsgiuiums
1AM BCG220316 $110% 6 %1 M SNAFaU UanIn
fifwhmsanmuseudsuludmateiaduidinsa
ieradusasumanda wau 15 u Taarns

ANLHMUTIN U ATP 283610819IATU FUMIHER
ar 3 ulBsuieuiunamsieneilagismsmne
deusalufivhmsnagaulugina ity wazi
nsenuralunislinissusesjumsnanain
anludniag nsdInenenaasmsunng

HaNISANY
MINTIAFDUANNUNULBITMIINUSINe ATP
PINMIATIVTDUANNUNUDBIIDMIMIUSTNI™

ATP lagn1snadaumIauwsizedInduis
WAIPIUEING JUNMITWEN 07/272 AEMIIATIEH
wilSanar ATP meluad 11y 3 4 wuhisms
WU ATP dNaNSONaeaumMANNLNYBIIATY
mmgmmﬂalé‘[mﬂﬁc-hm?a'mimﬂﬁm (Geometric
Mean, GM) nU 199.02 wlunsuaalad den
L‘ﬁEN LWULINPUH (Geometric Standard deviation, GSD)
WAL 1.10 waziidmsaunau 91.739% (a519i 1)
MsAsIRFaUANNTiENadsMIMUSIna ATP
TumsasradauaNuLissradamsmUsu
ATP ilarhmsiteszdamanuusawassaduids
ANBWNATIIY JUNITHEN BCG220316 U 6
a%a Tufuuaznandieniu wuh fusinamas ATP 1
T&lnddesiusnnlusing 6 asa fvhmsnesau Tog
i GM wnu 150.02 wlunsuaalas §A1 GSD
WA 1.08 uazA %GCVINAY 7.74% uazive
mmsnaaauluieguizienedunasgIugunsuae
@entu 11 6 asafiTuLasnameiy wuhis
Al USua ATP Tnadeenu leadian GM whnu
140.35 wlunsuaalad 3@ GSD WNU 1.01 uas
fien wGev §lu 5.579% (i 2) Fedeauiiuly
munTnad %GCV iy 20%
N19MIIAFAUAINAINULDIIDNIIHIUT IO
ATP
TumsasradauanuminueaIdnsmusun
ATP iiavhmsnagaumenuuswasiaduizaeads
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MNATPIU FUNMIHEN BCG220316 MeIdMIIaTEN
WEanas ATP Tosfanzyi 2 au auas 3 a5a Tufu
waznaeefu ASIaz 1 ot wuhfienssing
2 auilnamsnagauilndidesiy Aeaui 1 ia
GM AU 150.02 wlunsudalad wazad
%GOV 7.7% dauui 2 §§ GM whiu 142.98
wlunsuaalds Taad %GCV Whiy 12.6% iloih
Hafildansntulaa GM whiu 146.46 wTunsy
Aaled wazen %GCV Whitu 10.39% tiveflumsiiuiu
HamsAnEIlaIhanIenzimmeaaniiudy wu
TdayaimsuanuuuUn@ (normal distribution)

WAL BNAINTDYAKAN TNATOUYBNK ILATIEVINITDY

Wudaseaany JNmMIIeNiaNNULaNe NG
d00LUU 2-independent sample (Mann-Whitney test)
NUNHAMINAFIUANUNIATIZHIN 2 AU LN AN
uaneNnuagNNladAyAs p=0.394 (p>0.05)
(M5NN 3)
=y U ac &

msulSauigunansnadaunudansiwsida

vvattlumsAnsanuaNwusuaIlSI ATP 9
% Vv =N t-gll v ao g SR
YalanumsmusanaaasIsnszatiaa Lu
IMINIWNE IPFUTFIINBIMNATTIUTUMIHEA
BCG220316 AlagnihanldlumsnmiFauiieu
NAMSNAFAULFANAIMND 1 aziulaneUsana

ATP finsranulunmsnagauni 6 dredniiaag

A39H 1 MsaTAdaUAINWKIEIBMInTIIMIUSInaL ATP melumas TunsIAs Iz ANNLSIaIATY-

UTINAIFIUEING FUMSHAN 07/272

¥
7]

MINAFIUATIN Ui ATP (inlunsuaalaa)* GM GSD % recovery
1 196.73
2 181.53 199.02 1.10 91.73
3 220.72

* Jagudddnesgiuaina Jumsuda 07,272 imsmuuamuiina ATP vy 217.6 lunSudaviasn

399 2 MsaadauANNiisIraIsmInsTamIvsina ATP melumas un15IATIEHAANNLTIaIATY-

1598199931053 MTUMSHAN BCG220316

USunae ATP (inlunsudalae)

A3 manadautluSuuaznadisiu managauluseiutasnm
1 151.03 142.46
2 155.45 149.57
3 159.20 146.37
4 129.74 134.08
5 150.03 141.21
6 156.68 129.44
GM 150.02 140.35
GSD 1.08 1.01
%GCV 7.74% 5.57%
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2 AU
mMsnagaUasai USunas ATP (inlunsuaalad)
A nsiaui 1 fAanzviaui 2

1 151.03 142.04
2 155.45 152.43
3 159.20 156.27
4 129.74 113.29
5 150.03 146.74
6 156.68 151.90
GM 150.02 142.98
GSD 1.08 1.13
%GCV 7.74 12.61
GM (53%) 146.46
GSD (57%) 1.10
%GCV (534) 10.28
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Method Validation of Intracellular ATP assay for Potency Test of BCG Vaccine Produced in Thailand

Abstract: Method Validation of Intracellular ATP assay for Potency Test of BCG Vaccine Produced in Thailand

Sukanlayanee Chaimee, B.Sc., M.Sc.; Sompong Sapsutthipas, B.Sc., M.Sc., Ph.D.; Thitiporn Somsaard,
B.Sc.; Supaporn Phumiamorn, B.Sc., M.Sc., Ph.D.

Institute of Biological Product, Department of Medical Sciences, Ministry of Public Health, Thailand
Journal of Health Science 2019,28:369-78.

An analysis of BCG potency values with the standard method defined by the World Health Or-
ganisation is culturable viable count. The potency of vaccine is calculated from the number of live at-
tenuated bacteria in a colony forming unit per dose. The limitations of this method include a lengthy test
period (due to slow growth of mycobacteria and 4-week incubation period) and the high variability of
CFU assay results. In this study, we used an alternative method, intracellular ATP assay that could be
performed more rapidly, in only 2 days to quantify the BCG potency. To ensure that the ATP assay was
appropriate to estimate the potency of BCG vaccines, it is essential to conduct the bioassay validation by
studying main parameters such as accuracy, precision (both repeatability and intermediate precision) as
well as the robustness of test. The study showed good accuracy (91.73% recovery ), precision tests (geo-
metric coefficient of variation (GCV) less than 20%) for both repeatability and intermediate precision.
For robustness test, there was no significant difference of the test results by two analysts (p>0.05); and
the GCV was less than 10%, indicating that this assay showed good robustness as well. In addition, a
high correlation was observed between intracellular ATP concentrations and the number of viable bacilli
in vaccine samples. Overall, these data indicate that the intracellular ATP assay can be done rapidly; it is
sensitive, less time-consuming, and reliable. It is should be a suitable alternative method for potency test
of BCG vaccines; and could be routinely used as a standard method for the lot release of BCG vaccines
in Thailand.

Keywords: BCG vaccine, alternative method, intracellular ATP assay

378 Journal of Health Science 2019 Vol. 28 No. 2



