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Abstract

Background: Quantitative analysis of meningococcal vaccine serotype C antigen is an
important test for quality control of vaccine. Vaccine must be confirmed that contains
the specific antigen corresponding to the registration dossier. So, the quality, efficacy
and safety of vaccine are importance for public confidence in vaccines. HPAEC-PAD is
known for its high accuracy and precision, establishing it as the gold standard method
recommended by WHO for the analysis of carbohydrates, olicosaccharides, and
polysaccharides. However, this method has not yet been used to check meningococcal

vaccine quality in Thailand.
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Objectives: Optimization and validation of Meningococcal serotype C antigen content

were investigated for use as standard methods in the laboratory.

Methods: The optimum conditions and validate the method were studied in various
parameters, including linearity and range, precision, accuracy, specificity, limit of detection,

limit of quantification and robustness.

Results: The standard curve was linear in the concentration range of 0.47 and 15.00 pg/ml,
and the correlation coefficient was 0.9996. The precision of total antigen and free antigen
on six times in the same day showed a percentage of standard deviation of 0.55 and 1.90,
respectively, whereas the precision of total antigen and free antigen on six different days
showed a percentage of standard deviation of 3.71 and 6.83, respectively. The accuracy
of measuring the standard substances used in the meningococcal vaccine was investigated,
and the results showed that the percentage of recovery of total antigen was between
81.01 and 116.05. The percentage of recovery of free antigen was between 80.78 and
114.25. The limit of detection and quantification were shown as 0.15 and 0.46 pg/ml,
respectively. The specificity showed there was no interference from other substances and
could separate the target antigen from others. In addition, this method was durable when
analysts were changed. Therefore, the results proved that all parameters of the validation

method passed the acceptance criteria.

Conclusions: The study revealed that the Meningococcal serotype C antigen content by
HPAEC-PAD passed validation and all met the requirements. Therefore, this method is
suitable for use as a standard method for determining Meningococcal serotype C antigen

content.
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Residual Plot
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A15199 2 NaN1SANEIAMUBaYINg U IR eIn Y TERIDg19AgIN Y ATIZUNINUIL 6 ¥

Tuiudeniu

5 4 U3u1a4 Polysaccharide (ug/ml)

A Total polysaccharide Free polysaccharide
1 7.13 1.49
2 7.24 1.50
3 7.25 1.45
4 7.22 1.47
5 7.20 1.43
6 7.20 1.43

Mean 7.21 1.46
SD 0.04 0.03

%RSD 0.55 1.90

o

nansnegeuaLiies Weldens  fiswaldivhiu 3.71 wae Free polysaccharide
Sadudentu wisusmethdmluusaru s Aidunalldvindu 6.83 %mgﬂumm%ﬁaam%’u
Ansizimeiusnu 6 Judeseiiues 391 Idaeliiiudesay 10 fwanslunised 3
Tneindnssiauiortu nundundonuy aude

WMIFIUEUINSUE Total polysaccharide

A15719% 3 HaN1SANEIANULNLY Laldmag19inTuLReINY wisuFeg1allluwnas Tu

v
6 1 % o U

WINTIATILRANCIUTIUIU 6 T AT Tuay 3 91

o U3u1a4 Total polysaccharide (ug/ml) U3u104 Free polysaccharide (ug/ml)
o dandedl 1 dandedi 2 dandefi 3 Mean dandedl 1 Baadeil 2 Sandi@i 3 Mean
1 7.13 7.24 7.25 7.21 1.49 1.50 1.45 1.48
2 7.41 7.43 7.42 7.42 1.33 1.29 1.30 1.31
3 7.30 7.25 7.21 7.25 1.31 1.22 1.23 1.25
4 7.37 7.33 7.31 7.34 1.38 1.29 1.30 1.32
5 8.05 7.99 7.93 7.99 1.49 1.53 1.52 1.51
6 7.71 7.78 7.66 7.72 1.45 1.34 1.30 1.36

Mean 7.49 Mean 1.37
SD 0.28 SD 0.09
%RSD 3.71 %RSD 6.83
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HANTINABUAIILILIY LiTeLfuans
azaaAsgILELIL 3 mnududuiiegly
N3N IFIVATluIDE1 Insiadn
Wuduaz 3 91 wudAnSoraznsiunduves
Total polysaccharide 8g5¥1314 81.01 Uay

116.05 wazA1T0UazN1TAUNGUTBY Free
polysaccharide 8g5¥%i14 80.78 Uay 114.25
Feegluinasinissensu Ao fosdld1fosas
nsAuNdUaEszIi1eiosas 80 Wag 120 Aauand

Tunnsad 4

A15199 4 Foyazn1IAUNAUTBINTITANEITUINTFIUIUAMBENT 918U 3 AITUTY

Fo8aLNITAUNAUVDIAITUINTFIU

v v a a v o
anududurasarsuinsgruinasluiadu (ug/ml)

AIIN
Total polysaccharide Free polysaccharide
1.88 3.75 7.50 0.47 1.88 3.75
1 98.20 116.05 101.89 100.92 92.40 92.79
2 97.62 81.01 100.82 94.51 114.25 92.90
3 86.31 93.35 92.15 80.78 89.74 100.54

NANISNAADUAIUIUNIZVDIIT AR
19931910 retention time (RT) Ua3fA1N
Tasulawnsy Ineansazany blank wagiiegna

v A

Teduriindu LusIngAATUNIUNITIATIZN

drusnedadmiuneaou Usingiwen RT
TnalAeaiuiAaI5u193518 MenC Lazans
AuAuNauINd miuld daandlugui 4

mV | ]
| f\ 1
B J\ reed
L & 2
3 o0 3
L € IRy The N\
=<
5
- ‘A & 4
\ <
X I e > - Nt
Il
A~ o 5
103 6
0- e !
L R v T o b | BN T Eaey [t prm e ]
0.0 25 5.0 7.5 10.0
min
RT (min)

v

[ 1

AUMIBg19IATUINADY

3UN 4 1asulaunsuvesansunnsgiu @1sAIuANNAaU asAIUALNAUIN FIRgNEMTUNAGOU

e (1) @1sagane Blank (Negative control) (2) Free polysaccharide (fiaghsdmiunagau) (3) Intermal control
(N-acetylneuraminic acid) (Positive control) (4) @151105§7% MenC WHO 1% International Standard (5) Total
polysaccharide (feag19d1msunagau) (6) feog19indurstingu
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Fadrinvesnsasanuegisydu 015 anududuansiiliendayaandu 3 wag 10
pg 618 ml kazlndnAnveINITINTIUSIIN IVMNY99dyINTUNIUYRINTINLINTFIU

9YNTLHU 0.46 pg 6o ML FIFAMWINAINAT  AUEIFU U 6 ATY ASLARIIUNITIN 5

A15197 5 uaneAn LOD wag LOQ AidwimannAanudntduansitiadayana (S/N) Wu 3 uay

10 NYDIFYYIUTUNIUVBINTINUINTFIU

AN LOD (pg/ml) LOQ (pg/mU)

1 0.15 0.46

2 0.15 0.45

3 0.17 0.53

q 0.12 0.37

5 0.18 0.53

6 0.14 0.42
Mean 0.15 0.46

KANTSVIAREUATINMILYETIS WeiUAe wazU3unes Free polysaccharide finsavlag
fiesed shmsieseiiegdnu 391 dndesizvdieud 1 fldnede 1.43 pe do ml
Wu3IUSas Total polysaccharide finsia  duiindsizsinud 2 Sruade 1.55 pg sio ml
Tneindwsziauil 1 Sauede 9.16 pesio ml sawanslumsnad 6

dutininszaud 2 daade 9.23 ug o ml

A1519% 6 KANISANWIAMUNUVDIITIASIZI LA uTnILAsIz9

v U3u1au Total polysaccharide (ug/ml) U3u1au Free polysaccharide (ug/ml)
A dndasiziaud 1 naszviaud 2 Undeszdaudl 1 dndesizdaud 2

1 9.17 9.12 1.48 1.50

2 9.04 9.16 1.31 1.42

3 9.26 9.41 1.51 1.73
Mean 9.16 9.23 1.43 1.55

SD 0.09 0.13 0.09 0.13
%RSD 0.99 1.37 6.37 8.49

NANITUSUTIBUNAILATIZY total  Wudnllen Sig. (2-tailed) 11An31 0.05 W@A9IN
polysaccharide wag Free polysaccharide  wan1svnaeufinTIAlngtniasgiaui 1 uag

An57998UNNATIEVAUN 1 WazlinI@sIz AAsIzIIANN 2 liianuanm1aiuagng

AUN 2 Aawada Independent ample T-test  AdpdAYNIE@DANTEAU 0.05
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DIEREAG!
N15MIINATIEAUSUULOURALIU
Flslnd & vesindudosiulsalinwmaieuy
Jusenmsmeaeudiddgysenisnidunis
muauaunwirgudesiulsalinmdueny
fszyludeuuziivesesdnisounsiolan 4
wansteauLssvasingulunistdesiulse
lunsruiunsuandndu grinaziesniuny
nswAnlEiUSIn e R uAsTivazasinLEe
Tunngumsnanassmuiiszylunsidousin3ue
SnitaesUfiRn1snasgiiuihiflunismuny
A azdedliTBnsITiinseniianigndes
walugh uazidodiold 35 HPAEC-PAD unils
TuASTuuzih §9 HPAEC Slauanunsalunis
wonaslulamsalannuseinnues oednea
aedilugnis Tuluweaailsd ledlnuganilse
naglnausnalsd mudnuazlnsiad Snva
aslulamsadadianudunsageu avaunsa
uonlalagld highly efficient anion-exchange
column @71 PAD Ju electrochemical
detector Tlun1suunaisididiuuszneu
U84 electroactive groups Tngenfunaln
electrocatalytic oxidation Feazaninsouendng
high resolution ﬁ'ﬂﬁ?u HPAEC-PAD Failluwmaila
wilsnldlunsesramaslulawsauasnduis
funzadlunisnsadeseiledlnueanilsd
waglnausaanlsa®
Yrgulasiulsaldnmivdey Wuiaduy
wuaisevdalnanoaailss nanulnaIy

Induganlsnveaiionuaiitss N. meningitidis

%ﬂuﬂﬁ]@ﬁuﬁ’ﬂ%uﬁwma%‘[ﬂwﬂ Wwu A, C, Y
waz W135 laglunsazdlsindazunnsneiy
Faiatnmaluanelnausanilss n1sane
adslEaunas HPAEC-PAD urldiitonsia
Iaszrlsunaueuiay dlsind ¥ vesinduy
Yostulsaldnundausy dslun1snsiom
Usunauneudiauvesdlsind @ agvinisia
USuuued N-acetylneuraminic acid (Neu5Ac)
Mdudrunisludnvauslnsadawoufiau
vasldnmmdweu dlslnd § My Poly-a2,
9-N-acetylneuraminic acid (variable C7 and
C8 O-acetylation) waznsuurluimszu
LABIVNNTYR8EAN8IATIATILDURALIU
sensanewiislilé NeuSAC Base® waathun
iunedudildlunsvaaeuiiannsauenans
filszuazvunaluianafisnaiulfegnamise
LMﬂﬁﬂImmImﬂﬁWﬂLLUULLaﬂLU?{EJuﬂiz@ ey
ATIVINFYIULUY electrochemical uenaNni
FBzldlunsmuauauniniaduluies
UiRnsdndudesinunisnsindeunnugnios
99938 Wisliulaiwadiessifinsialameds
fananfimugniesuazindedie lagisiinsei
favldneduduonansuiln CarboPac PA1
analytical column 2um 4 x 250 mm Lag
CarboPac PA1 guard column ‘ﬁqm%gﬁ 30 °C
UBmsmsaasensayiniu 10 il 19 100 mM
NaOH with 80 mM NaOAc tJua1ssiin
USUsns1nsiua 1.0 ml sieunyl Ansiain
dynyrauiln PAD FesveziansTauLsa

59U 12 W Nﬁﬂ?i@]'ﬁ?ﬁ]ﬁ@Uﬂ’ﬂMgﬂéf@ﬂ
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oS dulununueInnINua FInuinnsIn

wnsgufianududunssluduaanududu

I3
2

0.47 wag 15.00 ug #io ml wazliAduuszans
avduUSIVINAY 0.9996 Aaisadlonaaey
SoduluiuioatunnadivesUSinaueuiiay
WruauazUunaueuiaudastldafosay
Deauusnasguduimsivindy 0.55 wag 1.90
AufisailonaaeutagusinsTuiunnass
USinaueuilauisiunuay Ui uiiou
daseldresandeauunasgudrindvindy
3.71 Uag 6.83 TUANULIUENNTONTIVINENS
wmsguildluinduiesiulsalinnmdey
lar15esayn1sAuNdUVBIUSU UL URLIY
Javmnogsening 81.01 uay 116.05 wagen
SoragnsAunduUSINaIULeURIIUS AT RE TG
80.78 uay 114.25 JUAAAUBINIIATITNULAY
FasiavesnisnsatadaUSuai 0.15 uaz
0.46 g o ml YoNINIIRTIANSIINEAD
Laifinssumuannansdunasausanenans
fiauleoeninaisdu q ¢ wazdaumudle
finswdsutindinszsd 9nNan1snIvEeY
ANUgNABIverIsuandliiuIIaNsatin3g

[

snauliduisunasgudmsunsianann

[

Taguteanulsalinvaweu dlslnd @ 1
Snvislutiaqgudnilvglél438 HPAEC-PAD
TunsnsraiausuaouRLaue’

F9th38 HPAEC-PAD Fiwaiundulusies
UF5RN13 wagmsradeuAugniestesisl
Jamaulandnmsildlalan wenanlalunis

#529AEUS U UwaURALIY FLstnd T vaq

Tagutoanulsalin 1 unauauilal e
Franunsalufununmeusuldiionsiamn
WasamUsnaeudiauvesingulesiulsa
¥ ueuludlslnidy wazsndulnduen
mlssviinduilensauauaanm 1wy Sadu
19 lvnaws 2 Sadudu 16 Sadunisiiiy

fnenmvesiesufiinisniasglunisduases

€

a

USTAewiAR Ul Useans nndedu

e>°

GRS

(%
[ P

anneiuuzivesuideiiang
wingau wagldvinn1InsivaeunNgnaes
Y9435 HPAEC-PAD Tun13msiadinsngaiusunm
wouday Flsind & veedrdulesiulsaly
nundaksukdInuIegluinugiuinsgu
lunnyide waneIn3s HPAEC-PAD dan1u
wangan wastdundduisiuuglunisma
o fRMaIelnesiUinaueuiay

Fsind & variadudesiulsaldn1wndseu

Faazyilviguslnalasuingundamunin dusinm

WRURLIUATIPNLATTIUNEAS AT NS I

ananaunsadesiulsale

URIGIRIE
Uagduingulesiulsalinmauey
Afdmmingluuszmalnesiosduszneuves
LouRaUIINTD N. meningitidis $1uaw 4
3T Ao A, C, Y waz W135 uasiite WElisy

Taguiieuiulalunaunin Fsianudndu

AeanTIvdeununnIngulilauUasnsiy
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wazduszansamlunistesiulse 519013
IAs1eUSULaUALIUNS BANMLS LU
wsdwesniafifanuddalunisnsivaeu
ARGy ieBudiuiindulihinaueufiau
nsamufiszylungfoudivendaing

ANTATIVIATIEAUS U ULDURLIY
vosirdutiosiulsaldnumdeusuluadail
LovinnsimuILAZR TI9d0UANYNFABIVDY
Fan=dlsind § windu wazislewlunsia
Snsziluinduiloaiulsaldnmmsusuiifodu
AR NEUNTNIUFBUAINULANIZEUVDIID
Tuhdanuudufisdy n1siAusnwians
unsgrufonfuinulugumgiiidmunly
uazLUIaNs (aliquot) Tanasaneaass Usuns
TR anodmsunsiuldadaiendaia
\loannsutudsazanevansnds (freeze-thaw
oycle) vonaniinmsmndeuluusiazadsnsnen
aaedllminnads seilosdanudildannsn
NAUABYBANAILTID MUININTIVIATIAUS U
waudlauvasindutosiulsaldnundaleu
TudlslnddunazSadulndusanlsesiasuls
molu

anAnssuUIENIA
YaYUAMAINNUAMLNTIIN ALY
Inemans Tieuazuianssu @nan.) fueunu
atuayunsiauIn1elalATINIsNITRIL
WINNTIUNIAUANANNINIATULUATS BT TR
Tnduananlsd uavanudning nsafinermans

mswnnd Tunsauayunisaiivanulunnenu
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