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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,,;) 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: NInsiadeulenanvaivesindulesiulsalendniauriinaougine \Wusienis
nadeuniliifinnuddylunsmuauannmindu ilefusuininduusznaumeTndusanilse
PoUTOUUATISY Streptococcus pneumoniae wag CRM o, T Sulusiunve assmudlsind
fiszylunsifousiiuendring elvglisuiatuianuiuleluannm Ussavsamm uazaiy
Uaendiy FssaniuTringdilineinemnnaseuiendnunivesinduliesiulsavondniay
YipAaugnemeds Slot blot unau

48 THAI FOOD AND DRUG JOURNAL Vol. 32 No. 1: January - April 2025
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HANISANE: NANISANYIANIETIILNY ALY RS0 UIBNENYAIVEY pneumococcal
polysaccharides Wag carrier protein ¥ila diphtheria Cross Reactive Material (CRMs;)
luingudesiulsavandniausiinmouging (pneumococcal conjugate vaccine) Mgds slot blot
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yianeugneUsnguavdiady Jauanssaiduuan (positive identification) wayiaduilaaiu
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1. Wiefnwannsiimngay uay
ATIVABUAIILYNABIVBIITNTINAOULONANYEI
Y84 pneumococcal polysaccharides Wag
TUsAuNImE CRM,,, Twindutasiulsalen
gnLau $1e73s slot blot

2. eliihABnesgumaiosuitRng

Tunmsnsiadeulenanwalues pneumococcal
polysaccharides waglusAunivig CRM,,,

Tuiedutlaaiulsauandniau Aeis slot blot
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Wun1sidetannaes lnesuiunig
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thdantunsidevlulssmealne Taesviinns
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Tngulesiulsaendniaurianeuin
wiin 13 Flslnd (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 fifinsiidandunsden
Tulszmealne

ansuauRveffiiaudumzdmsu
wouALIULAaYYlia LAl 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)
\n3asilauazgunsnl

1. yngUnsnl Bio-Dot® SF Apparatus
(Cat. No. 170-6542, BIO-RAD), lNULLILLUTY
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'}UﬂNﬂﬁﬁﬂLgu, GRIVIZBEN
wana@Ane1Lndyl vue 15 waz 50 ml nasn
NnavY Eppendorf tube vu1m 1.5 ml,
Automatic pipette 9u1A 5-50 pl, 20-200 pl
bz 100-1,000 pl

2. asweiiuarihemaaeuiildluns
nageu lokA 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)

SunsunsANY

N13A3ATBULBNANYAIYEY pneumo
coccal polysaccharides wazlUsaunine
CRM,,; Tudndu

1. WSBuAI0g1vInTULaz IAT U198
ipsuiililunmeaeu Tnethiognsindu
11 pooled sauiu Talurasannass LAu
aluminium salt asluvaeavaaes wduliv
gumniveafunan 30 i anduriiludu
vauIes Iudumeneuifunasn Wnthndu
adlu Wil dunyumies \iudungneu
fuvaon Mniuduinduasiunadlrdiy
WdLAY 1M sodium hydroxide Wag 1M citric
acid @sludupeuiliiierda aluminium
salt 99N21NFIDEN

2. WRBAMAL nitrocellulose membrane
wazLiu filter paper Iasn13UILEAY filter
paper 311U 3 uiu urlu 1XTBS waguwny
nitrocellulose membrane udashuth uwdihly
wly 1xTBS

3. WFNAIBENIATY IPTUSIBI NI
WAz negative control (diluent) auuLLHY
nitrocellulose membrane A R WIALAT
Amuald watle valve TussuagyyInie
el sgnanrnuuHLAILTY 910U
anauAaEVaNME 1xTBS uiln valve usesiu
AEUAINIARAATTIARIULHULNILUTY Ty

Ms&susummusuludunoudsuy 2 seu

4. 1@ specific antibody lagtnzew
specific antibody 7iflanudunzseweuRiaY
wae@lslnd TneForsemudiuduiivanzause
19% BSA in TTBS waalfu specific antibody
FidemusinzusasueuRou e
fitmuals LLé’uﬁﬂﬂWiUuﬁamwﬂﬁﬁmmu
1 Falug deasuanlimde valve LL’i\‘iﬂu
AUINIAAAET IR UHULINLUTY 9t
A9Tuin8ans TTBS wainn1sila valve
WIIRUR Y INIAAAEN T IR UUR LU TY
Tnevhmsaawsummusulusuneuisnuiy
2 59U

5. 115 blocking TAvinn158181EY
nitrocellulose membrane lalunasnaiasn
Fufiuens blocking solution (3% BSA in 1XTBS)
Tnoudusummiusulundes wawiiuligamgd
WOIUU 60 U NSI9INATUNIATL ALY
wiluans TTBS Wiulifigamgiivieaunu 5 un
Tagyinsudunumuusuluans TTBS 31w
2 59U

6. Wil secondary antibody lneinse
protein A/G-HRP \dosfiszduanududy
1: 2500 918 1% BSA in TTBS €18 nitro-
cellulose membrane u¥adlunaasnanadn
fifsens protein A/G-HRP uazifuligama
WOIUU 60 U NAIINATULIATHULINUTY
uiluans TTBS \iuliTlgamgiiviosuny 5 i
UM BUALLIILUSULELWENS IXTBS Wy 5 W1l

7. Sumeuufisenisiind nens
WWTUNNANFITTUALM TN ACN peroxidase
substrate Wag peroxidase substrate Tudnau
11 udadnaddundesanain ndanntiuudusiu
membrane AzUsNYuavkuuEATuA8TY
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5 W19 BAI91NATULIANENELKEY membrane
wraslud udrvaeelusy membrane
WIASSTIUYRA

8. 81uUNa lgf198193PTuUIINg
wauAN29TuTUFILUS pneumococcal
polysaccharides i 13 Flslnd wazusnng
wauddadalum e CRM,o; W@A9IIRI8E1
Saduiiuszneusoueuiuluusasdlslind
¥1n Pneumococcal polysaccharides it
ARG wazidourefuTUSAUW MY CRM,,;
Tseunanisageutdunauin Tuvasd
fhegnsinfuiiunnguaudun wansiiogg
Taguldfiteuiausenany Tisieaunanis
GO

N13AIIAETIUAINYNADIVDITS

NIATINEABUAINNYNABIYBIITNTINAOU
IWwNANWAlBY pneumococcal polysaccharides
warlusAuniung CRM,,, tuiadudeaiulsa
Jandniau mes slot blot Wusiensvaaey
WA (qualitative assay) Lﬁaixqmm
WNIY89 pneumnococcal polysaccharides
serotype 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C,
19A, 19F, 23F wag carrier protein ¥in
diphtheria CRM,¢; conjugate vaccine lng

srgaunatduuInuseau Jaiinsaiunis
MTIVABUAINNYNABIVDIITIU 2 W151Tines
1AWA ANSATIVFBUAIIUINIZUDIID WAy
ANAiEawesis auderfmuaunsgiu ICH
guideline’

MIMANUS N IZYEIIS HensivEeu
lonANYaIves pneumococcal polysaccharides
LAy CRM,,, tuindudasiulsalandniay
lnawnssuiegvindulesiulsalansniau
Jadud1adannssiu uagiadududdlunis
noaeuildiusrgudesiulsaldnmmausuy
Usznaualoudlausiia polysaccharide
Finamanidle N. meningitidis S1uau 4 Flsn3y
A9 A C Y waz W135 suiufionvessveaie
Aol ulsaunve mnduiduinegng
A9UULAY nitrocellulose membrane lagly
aunsni Bio-Dot® SF Apparatus (ﬁqgﬂﬁ 1) uay
Suranmvngeulnen1sFiu 4-chloro-naphthol
(CN) peroxidase substrate susiaztosas
gunsal Bio-Dot® SF apparatus Wan4d
woufaunsazyda (Fm15199 1) n1sudana
minuan1snaaaulinauIn azUsnguau

AUINVUUULEY nitrocellulose membrane

TuruzinaauazUsnguaudvn?

sUN 1 9unsal Bio-Dot® SF apparatus d@1%sunsI9deulananuaiues pneumococcal poly-

v 9

saccharides wag CRM,,; Tuingudasiulsalansnidu ae7s slot blot

A: gngunsal Bio-Dot® SF apparatus uay B: diulsenauvesyngunsal Bio-Dot® SF apparatus
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A13197 1 Yo unlefiieg1e kagiadue19BInsFINULIAY nitrocellulose membrane

1suuyagUnsal Bio-Dot® SF Apparatus @11SUATI988ULENEN LAY pneumococcal

polysaccharides tag CRM,,; Twindutlasiulsavandniau seas 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

N1SMAEBUALLTEIYTS NANIIANG

MnNsnagaeulnglIAT1E 2 Au
fdudaseraiiu 19seoge pneumococcal
polysaccharides ¥fin 13 @lsnd waylushu
WIUE CRM,,; tuindudesiulsalsnsniau
11U 1 JUNITNER Uaziinsizriudazau
¥msnageusIuay 3 ass Anwilaesiinis
W3ENAIPE1IATY uaL TN 19BIINTFIY
LALAUFAIDEINBIUULNY nitrocellulose
membrane lagldaunsal Bio-Dot® SF
Apparatus a8 1UNaNITNAZDUAILNITHAL
4-chloro-naphthol (CN) peroxidase substrate
msularavmnuanisneaaulinauIn asUsing
WAUENINUUUNY nitrocellulose membrane
Tuvuzfinaauagunnguoudu

N13ATITHIUAIUQNADIVEIIT
NANIIATAIVFDUAUINNIZUDIAS
(specificity) NINARDULNAN AT pneu-
mococcal polysaccharides waglusaunve
CRM,o, tTudngutlosiulsalandniau fae7d
slot blot assay anllunisnageulagldindu
Hostulseondniay Jndudredannsguild
WJu positive control LLaz*ﬁlﬂ%u‘Su%ﬂumﬁ
naaevildiadudosiulsaldnunduey
Mot innusnzreueuReuiis Iy
wiazdawiniu nanisnaaeulngldngusy
lallevagutostulsavansniau Ssmadeu
Tagulsaldnundaueu nuanludnisiin
Ujji38191m1e antigen-antibody complex
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Aouauauiy Tnsuaniansnaeusad

1. shegeindulesiulsavensniau
Tnanmsneaeuilunauan ae pneumococcal
polysaccharides uaz@lsind (13 &lslnd) wag
TUsAUNME CRM, 5, USINGUaUEIRATLULLKY
nitrocellulose membrane ﬂnguﬂ 13wy
Fadulupusunisiismuals (éw”qgilﬁ 2)

2. fedindus1edaunnsgiu 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

U 2 WansnARBUMSATIREDUANLTIINE
YONINTIVEDULONANHAIYDY pneumococcal
polysaccharides Wway CRM,,; tuindutlosiu
lsalandniau el slot blot assay lnevageu
fuinguanedunnsgukaiiegvingulaaiu
lsavanoniau

HAN1SATIVFBUAINTIBUDIIT
(intermediate precision) dlevhnsveaay
TngEiinsen 2 Ay Fdudasyronu et
Trgudesiulsavandniausunisuanie iy
LATKIATIEYRABTAUTIINITNAFRUTIUIU
3 adq wudwamimaauﬁﬁmswﬁﬁq 2 Ay
Tusegreindutlosiulsalondniauuway Indu
9198wmsgulinantsvaaeuunauan

1ny pneumococcal polysaccharides ueiag
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Pneumococcal polysaccharide (PS)
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13 serotypes (1, 3, 4, 5, 6A, 6B, 7F,

9V, 14, 18C, 19A, 19F uaz 23F)
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PS7F S S sl
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PS9V
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Andullasiu

Andudredanasgiu . . .
Tsaldnnsudsusiu

gﬂ‘ﬁ 3 HANIIVIAGDUNIIATIEDUAIILT N
YOI TIVEDULNANWAITDY pneumococcal
polysaccharides waglushunivig CRM,,,
luirduiesiulsavandniau Mmeds slot blot
assay WMENAFRUAUIATUIBIWINTTIULAY
fognvingutesiulsaldnivasiou

#slnd (13 @lslnd; 1, 3, 4, 5, 6A, 6B, TF, 9V,
14, 18C, 19A, 19F way 23F) uaglusiunne
CRMo; UTNQUaUEIhaduumii nitrocellulose
membrane stavum 13 WU Sadulunusums
firtvunly LLazwamimaawaqﬁ%Lmﬂsﬁﬁgq
2 au Tudiuwes negative control Tvinanns
nagautlunaau IneUsnguaudviuuLiy
nitrocellulose membrane Tushumisirmunls
(FsgUTl 4) wazagunansnadey Fipn3nad 2
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