UNADIUDDEY

AsmuRvLaAKuaAIANULSYIAGUTDNSUTSIBadaWatSLOuU
SAZUDIVDVUIASTIUYDVUS:LNA

aa ¢ a 1 aw 1 o s 1 o 2
YWY LRTYAUBITU  BATY ANEITEINT  BAYTIY DILUU AWNT aﬂﬂﬂiglflﬂ

a a 2 a 1
WITEUNN L’e]ﬂVLVlEJL"\]iEy ACENINT HUBUT

[ [

unAQyo

Jagusrsdanasgruduansddylummeseuaiuusiwesindu fededlinsainseily
wieniusegns Jagiudilififndudrsdannspudmiulituindulonsulfivad (aP) indnluussme
weaiRnismasuaziranieuilofuiazinwdoniadu aP unsgiusadavesszina Tagusvacd
nsAniiren eIy ap fiidauusynounes Pertussis Toxin (PT) uae Filamentous Hemagglutinin
(FHA) waeimuaranuusuiolfifuiafugndannsguesssma suroulsznaudaenisisdougns
wandndumian aP nsvhuieindunuuiBenuda nisuszfiudszdnsnmnsvhuidlaensivdeunann
faduidesiu wagnsimunaiauns aP wansAnuléiadu ap nawisussglurinuidanind
AuAWEUNTIAdD UL s uBIdNBIEMEATIN A1NNLSS URnaueuRioy seRunsprduteseufiay
Ay Msazan nse-Ane Usnaudulanendu uwazmnsusAnnde kansaeuiieumanuusieis
mouse immunogenicity lngviasUfjiRn1sn1nsguazinanuisay 4 A%y wutldnsAnauussduing
sefuQiduAusie PT Wiifu 0.8-1.2 uay 0.3-0.6 Taefiverdign-gegn vesnnuidesiudosay 95
usiazUIRgTEMINg 0.4-1.8 way 0.2-0.8 Mud WU Y iiTigsAAUsIdimssEaunTduiuse FHA
yeIMASgUAYEHANIYIIAU 0.8-1.4 uar 0.6-0.9 uazivasAriga-guananuiiesiuiesas 95 usiazumis
Wiy 0.4-2.6 Wag 0.4-1.2 AUFNY msﬁwmmmmmmeﬂaaﬂﬁadﬂﬁﬂ’amﬂﬁﬁ%aé"ﬂdwﬁfmﬁ’ﬂ
ISARIAANNLSIES PT windu 0.51 Svasmnundesiuesas 95 agszming 0.45-0.59 uazldrade
sl miinsradaanuussduingues FHA whiu 0.83 fiunnudedusosas 95 9851314 0.72-0.96
FeldmmuauazUsznaliidurauuswesindu aP S1v8wunnsgiuressena asuldhmsanuni

Y a

anunsadanseuindu aP nawiiielildutnduiidanasgiuresUssmeanildamuauamnInaruuss

v

YTy aP ladnsa weduslaaldsuiadunivszdniam anudasasenuuinsgiu

Ad1AeY : MFYWIN ANUWSe dadulansulsiwad

Fusuadu : 14 unsiau 62 atuuTuuse 8 Tunaw 62 SuRTid 20 dunaw 62
Aiwws  : die tandu@ying nsinenmansnisunnd “usen lulawm-ede diie

wirlya.c@dmsc.mail.go.th

21581591150z aUURaUAUEIgU-5UNAY 2562 87



Freeze-Drying and Potency Value Establishment of
Acellular Pertussis Vaccine for Using as National
Reference Standard

Wereyarmarst Jaroenkunathuml, Apichai Supasarnsathon1, Assajun Amen’
Duangporn Ungsupravatez, Pannipa Ekthaicharemz, and Supaporn Phurniamomn’

Abstract

Reference standard vaccine is an important substance that must be analyzed with
sample. Currently, there is no the national reference standard vaccine for controlling the
potency assay of acellular pertussis (aP) vaccine produced in country. Therefore, national
control laboratory (NCL) and a manufacturer collaborated to produce a national reference
freeze-dried aP vaccine. The objective of this study was to freeze-dry aP vaccine, which
contained pertussis toxin (PT) and filamentous hemagglutinin (FHA) and established the
potency value for using as a national reference standard. The procedures consisted of
formulating the liquid aP vaccine, freeze-drying, evaluating freeze-drying effectiveness by
preliminary testing and establishment aP potency. The result showed that the freeze-dried
aP vaccine produced in glass vials with stopper closures were tested and passed the preliminary
tests including appearance, potency, antigen content, degree of adsorption, moisture content,
reconstitution, pH, endotoxin content and sterility. The potency determined by mouse
immunogenicity test, four assays from each laboratory, revealed that range of relative potency
of PT from NCL and manufacturer were 0.8-1.2 and 0.3-0.6 with range of 95% confidence
limits of 0.4-1.8 and 0.2-0.8, respectively. Range of relative potency of FHA from NCL and
manufacturer were 8-1.4 and 0.6-0.9 with range of 95% confidence limits each of 0.4-2.6
and 0.4-1.2, respectively. The weighted geometric mean of relative potency of PT calculated
from both labs was 0.51 with 95% confidence limits of 0.45 -0.59 while weighted geometric
mean of relative potency of FHA was 0.83 with 95% confidence limits of 0.72-0.96. These
values were established and announced as the potency of national reference standard aP
vaccine. In conclusion, this study succeed to produced freeze-dried aP for using as the national
reference standard to control potency of aP vaccine for consumers getting effective and safe

vaccine according to standards.

Kegwords : freeze-drying, potency, acellular pertussis vaccine
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a1s.Adl: AR grade, NaHCO,, Na,CO,,
NaOH, HCL, NaCl, KCl, Na,HPO,+2H,0, KH,PO,,
Tween 20, Dextran, 3.5% Polygeline, Bovine
Serum Albumin (BSA) (Cat.No. A3059, Sigma-
Aldrich), Rabbit anti-mouse IgG (H+L) horseradish
peroxidase (HRP) conjugate (Cat. No. ab 6728,
Abcam), SureBlue ReserveTM (Cat no. 53-00-00,
TMB microwell peroxidase substrate 1-
component, KPL)

A5 TATU aP UINTFIUDND
(In-house reference acellular pertussis vaccine,
code No. FB-PE25001) iilelideutisumnaniuuss
AUIRTUAIDE1Y In-house PT standard in 40%
glycerol filsaauiisuiu 1% international
reference standard PT (Code: JNIH-5, NIBSC, UK)
ey In-house FHA standard in 40% glycerol
flaeuniisuiiu international reference standard
FHA (Code: 90/520, NIBSC, UK) annusemlulewum-
WOy WHO reference reagent, Bordetella
pertussis anti-serum (mouse) 1RR Code: 97/642,
NIBSC, UK) afmunen anti-FHA antibody titer
WA anti-PT antibody titer lumheananeladans

AFUmET aP (10X final bulk) MnUTEw
Tulowm-lede Aflanududuvesansidy 10 wh

veuindudiagu Usenaunae PT way FHA
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audiudiuiinay 100 lulasnSusediadiang AOH),
4.8 fadniusioliadans waz NaCl 150 Hadluans
\n3esilouazgunsal

woseuBladuuulilasnan wesdans
nsvvenuazdudaendmsudndnivaaes ¢idu
muANanngll 2-8°C gurudsmunuaamgll -20°C
Aoatisdy w3asiuiauuionuda (lyophilizer)
U Lyolab, LT w84 lyophilization systems, INC.
UsenAansgelasn,
N15ATEUEATANSUTATUMAILATN1SYITUAS
uuutanuis

Hay 10X final bulk Auansazane Dextran
WAz 3.5% Polygeline TiHuNINTOIIBLHLNTEA
un 0.22 luaseu Tuviauia Duran Tiliaau-
Wutuanyinevas 10X final bulk 50%(v/v),

Dextran 4%(w/v) Wag 3.5% Polygeline 10%(v/v)

ANSI9N 1 NISAIAUAANIIEATVINLIA

mulvidnuiigamgi 2-6°C neldan1izuaeniie
Tug¥isde uduvaussgasluvinuiiyie
borosilicate type | 3u1a 3 1adanT ¥INae
0.5 fiadans IarwALUUASLFgIIEgnEns
W lUvutesae lyophilizer idedanay
nsiaureuaiadludunuutuds (freezing
process) lillgaumail -50°C AufY (vacuum)

a o

3000 mTorr 41U 5 Al Tulgu)iveanI sy

(primary drying phase) mqquﬁﬁméfuﬁ -50°C,
vacuum 3000 mTorr R]’m‘lful,ﬁmaqmwﬂ”ﬁ hay
an vacuum LWaudIaU auBisaunnil 36°C,
vacuum 23 mTorr T3svezaszang 47 43l
ﬁﬁy’uﬁqaaqﬁmmmsﬁmﬁq (secondary drying
phase) mqquﬁﬁ 36°C, vacuum 23 mTorr

YU 50 FLU9 A9RNS199 1

Secondary
fauus Freezing process Primary drying phase drying
phase
ey 1 2 1 2 3 4 5 6 7 1
Qm%{]ﬁ (OC) -50 -50 -50 -50 -35 -30 -25 -25 36 36
1387 (min) 0 300 0 60 60 1176 300 1176 60 3000
Vacuum (mTorr) 3000 - 3000 75 75 75 75 75 23 23

dlensuszazanuduiuuialulnsiausennui
450,000 mTorr Uarvaniadulain udieen
Mnnasesdnnseuviufieniegiidoy Anaan
thlUiAuiigaumgll -20°C
M5UseEUUsEANSANASTIILAS
feunsviudte: duenafiussyinduma
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ANV duiio819TATURILIAS
ﬁm%smlﬁmmiaaaaU@mmvﬂ,uswami ABANYE
Y9N8 (appearance) feailan® Usunwu
T (moisture content) A835 Volumetric

9 aadunsa-ae (pH)

(10)

Karl-Fisher titration

AIBLATDY pH meter  ¥8ZIAIN1TAYANY

)(1

(reconstitution time Y eauusiaannidesiuas

wuATiSe (sterility) #1635 direct inoculation™
nsUuileuderielananaundieds Polymerase
chain reaction™ USinaueulanendu (endotoxin
content) A1875 gel clot™ relative potency
W93 PT uay FHA 952901875 MIT dmsudsanu
WOURALAU (antigen content) PT waz FHA Souag
N3AATUVBILBURALAUAY adjuvant (degree of
adsorption) #579928 Sandwich ELISA fidunou
Tnagessil

Antigen content (PT/FHA): la@auLwan
96 11qas3e polyclonal antibody fisumgsio PT
738 FHA WLa2LAu 3% BSA (blocking agent)
Mntuduirduiieznadeu WEUALUNINTFIU PT

a

w30 FHA innsidiudusingg asly dilvouiigumgd
37°C, 1 3lug Arawandae phosphate buffer
saline 7§l 0.05% Tween 20 (PBST) i monoclonal
antibody %8 PT 38 FHA TR secondary
antibody ﬁﬁmagjﬁ’u enzyme horseradish
peroxidase Wa4LANaNT 3,3',5,5 - Tetramethyl-
benzidine (TMB) substrate Tiind Tafn13gn
nAuwasit 450 uluns

Degree of adsorption: A533M1UTu"84

NIMUAVDILDURALAU (total antigen content) PT

%38 FHA lngifuansazany 20% (w/v) tri-sodium
citrate finaaluy 2XPBST asluipdusiesnsdu
1:1 1hldeuiigamgll 37°C uru 16-20 Halug
ntuduiinuiEaseu 6,000 seusouit uu
2 it iivdlalunsiamusunaueudiau PT

1158 FHA A18735 Sandwich ELISA 91961U d@1usu

a & a

MIUTINULIUALIUNLITUDATE (non-adsorbed
antigen) Tvinstuiaguiinnuigaseu 6,000
saumauy uu 2 Ui vdulalunsiam
USHadlouALau PT wse FHA @ae735 Sandwich

ELISA A Degree of adsorption fgauns

Degree of adsorption(%) = (Total antigen content-Non adsorbed antigen content)
x 100

Total antigen content

LNENIEBUTUTBINITNTIVEDU %CV of
aliquot THneusinnuaaINFIeE19U99 National
Institute for Biological Standards and Control
(NIBSC) @nswoainans Aismualilaiv 1%

1) dqusnIsLazLn

dmsuansidaumie
Tunisindunavesnisnaasudusg 1191An13
Uszgnildinasiviimusluipdudisagusing ap
vouHAn Jsaenadesiudouuziinvesednig
sunfelandwisuindu aP” sauifudeyamsaunu

AMNINYBIIATURILIIN 10U USunaumdnuay

q

v

¥ ° U a1 a
JaTuRsAaEI UL AUAnIsauS U LAY 3%
ANuUsIANIaRasldiinisUulouveuias
wazwuaiiise anudunsa-n AasdiFiegszning
6-8, Degree of adsorption @asliminin 90%
2 v ~ A & A & v
Wueu waziisnenisidunisnsivdouneiduveya

vevrindusiulifinnsgiussduanisivuall
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NISLATHNFTT

WHO reference reagent, Bordetella
pertussis anti-serum (mouse) 1RR stock solution:
avanedasiindudsuins 1 fadans Wivlsi
anumgiiAndn -20°C

coating buffer: 0.1 M Sodium carbonate/
bicarbonate buffer, pH 9.6

phosphate buffer saline 10 X (PBS),
pH 7.4: 93 NaCl 80 n3y, KCl 2 Ny, Na,HPO,
2H,0 14.4 n$u KH,PO, 2.4 n$u avaeluthndu
USU pH 7.4 g8 IN NaOH 38 IN HCL udusu
Uunsieinnduliiasy 1 dns iuliigumnd
2-8°C

washing buffer: phosphate Buffer Saline
with 0.05% Tween20, pH 7.4 (PBST)

diluent buffer: 0.3% (w/v) BSA in PBST

blocking buffer: 3% (w/v) BSA in PBST

secondary antibody: 139319 Rabbit anti-
mouse 1gG (H+L) HRP conjugate ¢18 diluent
buffer 1/20,000
dninnang

NuAuINT @anewug IRC tnAhediy
hntinsgning 14-16 n¥u 3veng 5 e
wmynaaeseenidu 3 nguseiBnisdu naud 1
nauAIUAL $11an 10 2 nawdl 2 nawTidansedu
M IATUINIBWINTFIUINIY 16 FFBANUTIN
uaznauil 3 nauannseduse indunaaeudiuiu
16 fwieAiea1s (asanisiasuniseusiald
é’m’imaaaLﬁamﬁ%’aimﬂmzﬂssmmi@LLamiLgm
wagldd@ninaaas anduITeinenmansansn e

NIUIMLAEASATUNNE MNBLaULATINNG 61-023)
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A19819UAZNITIASEUADE19E NS U UL
LAZATAUAAIAINNLIIAYIDS MIT

fae1e: 1ATY aP YHANWAY JUNITNER
§i aP110817 ldnnIsweumuIsnstnedu
nmsnszdugiduiuuaznisidendsuaindnd
NAADY

AxanIATUNILIA 2 190 A8 PBS buffer
10 fiadans nanlmduioner wazthingudnes
NI 10 TAdaNT U LAUAREYARDATEY
PBS buffer Tsiu 3 s¥duansieanslusnsiauy
F10819IATU:PBS buffer iniu 1:1.5 (high titer),
1:5.25 (medium titer) wag 1:14.625 (low titer)
waIueN2aIPTULarIATULINTFIUUIYB DY
Yomyiudnsiiae 0.5 Tafans nguAINReNAL
16 ¢ luvnzfinguaruauinsae PBS buffer
$1uan 10 2 udsanniiu 35 Fu innsaauny
meutaasusulneanlunneuzidenuenunaysn
Talunaen Junendsuseniestunnugiseu

12,000 sausiounil i 5 wi aadldldlunasn

[

\uvigaumgil -20°C

1'% L 1

a < L a
N13A3993ATITINSEAUNTANNUAD FHA uay
PT @ewmaila indirect ELISA

LPRDUMINAY 96 vRuAIY FHA 30 PT
A o . = v v '
7Nt383AIY coating buffer AAINULVUTUDE
5¥7314 1.0-1.5 lulasnsusiediadans Usunns
100 lulasdnsseviau drluvungumgil 2-8°C
aliwllsdiu aawanaie PBST antuiu blocking
buffer ihlUunigumail 37+2°C uiegreioy

1 4lus
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139INEATUINTFIU anti-FHA antibody
a3 diluent buffer Tidaududu 0.5, 0.25,
0.125, 0.0625, 0.0312 waz 0.0156 nuIWaINA
fiallafdng LaglioaedITuINTIIL anti-PT
antibody TtiAu@udu 0.25, 0.125, 0.0625,
0.0312, 0.0156 uag 0.0078 Mhwananeladans

FoansdSuvosyusazilunguiiae
NIEAUMEIATULA NG IATUNINTFIUTINAY
naumuay TnsEuduiearsfe diluent buffer
Tudnsdaudsudiluent buffer iy 1:49 90ty
Feanstisuveanylunsazngusesie diluent
buffer lefilsyaunsdeasvesdsundu 1/1,000,
1/2,000, 1/4,000 uag 1/8,000 duiungu high
titer wagidoaradu 1/400, 1/800, 1/1,600 uag
1/3,200 dwfunga medium titer lagnga low
titer Woanallu 1/150, 1/300, 1/600 uag 1/1,200
RHERIT

1ansavanguInggIU anti-FHA antibody
¥3® anti-PT antibody uazdsuvesmyiieniaudn
uingiluusiazngy Tuiadsuiideansvongy
muna uonldastumguiledenld shlvuuiigaumgs
37°C w1U 60 W @1uwansae PBST Uadiwl
@1982a18 Rabbit anti-mouse 1gG (H+L) HRP
conjugate 1hluvuigamnd 37°C w1y 60 Wil
a1amanaiy PBST Wisens SureBlue Reserve™
ﬁﬂ1§qmmgﬁﬁaqlﬂuisazlam 3-5 w1l ngAUfisen
#e 1 N HCL 81umnispanduuasil 450 wiluwias
#8139 ELISA microplate reader #1uaa
A1Lads anti-FHA antibody titer wag anti-PT

antibody titer ¥03dninnasufazinlusLnTy

Bio assay assist, parallel line ﬁﬁ@uuﬂﬂﬂ
National Institute of Infectious Diseases
Usemadu

AIAAUAAIAIULIIVDIIAYY aP

[y

NIATITHATIEANUUTITEAUNALTY
#i0 PT wae FHA v9e3nTu aP neuvis InelUSeuiiey
UAIANULIIVEIATUSNBIINIFIU (code No.
FB-PE25001) #2838 MIT 5189184 relative
potency lngvieeUURnsenan uagioeUfuinig
A5y Vel URn1sar 4 n1snedeu wdiwg
InaeipsUfuRnIsIAwIMAREEEmTN
1591AMA (weighted geometric mean) ¥84
relative potency WaEANMIAALALAGIFATIYIN

A o v Y = o

ANuYeiuSeay 95 umdanmualazUsynie
AIALSIVRSTEAUQITUAE PT Uay FHA TnTu
Ay oA o v v £ a
Almiouanlgiluindu aP 9198911955 uves

Uszine

WanNISANUN

v a 3 dy Yo A ¥ (3
nsdnmssuasilaindulonsulsivad
HILIIUIAUTIVINGE 0.5 TadanNT Usvuiu
800 ¥37 Il utunounSMUIUTIYIATUMAT
AIUINNPUTIILAILANTITARUAIINAN AN VDS
N1KUIUTY wullendmtiniafevesingusiavin
WU 0.5161 n3u %CV iU 0.23 HAIATIZN
AMAINLUBIAUYDITATUNILYINY SNWUENI
IS [ Y v v & 1% Y
menmianwaziunawiduinduieuandyn

(U7 1)
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JUN 1 e Tadunauiis aP Mwseulaluriauiitandn

flaadsanudunsa-saindu 6.94 SlUsinaruTuedas 0.85% fldadsszezian
Tunsazans 36.09 3undl TUSunanadeweufiou PT waz FHA Wi 30.70 way 14.8 ulpsniusefadans
wazdiAade degree of adsorption 783 PT Winfyu 94.3% vaueiifinniade degree of adsorption ¥84
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