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Abstract

Background: An identity test is an important test that is performed on the meningococcal
vaccine to verify its identity for quality control of the vaccine. The meningococcal
conjugate vaccine consists of purified polysaccharides from Neisseria meningitidis, and
each serogroup of meningococcal polysaccharide conjugates with a diphtheria toxoid
carrier protein that corresponds to the registration dossier, so that vaccine recipients can
be confident in the quality of the vaccine according to the product's standards. Therefore,
the agency has expanded its ability to validate the identity of meningococcal vaccines.
This testing has not been previously available for the quality control service of

meningococcal conjugate vaccines.

Objective: To develop and validate method of the identity test of the meningococcal

conjugate vaccine for use as standard methods in the laboratory.
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Methods: The optimum conditions were determined by the specific reaction between
the antigen and the antibody that was suitable for testing. In addition, the method

validation was verified for two parameters, including specificity and intermediate precision.

Results: The results of the optimum conditions of the identity test for meningococcal
conjugate vaccine by indirect ELISA showed that the optimum dilution level of each
antibody has a specified dilution factor. The N. meningitidis antiserum group A was diluted
at 1:10,000, while the N. meningitidis antiserum C, Y, and W135 groups were diluted
at 1:5,000, respectively. In addition, this assay must be tested according to the designated
plate templates so that it can be a valid analysis because each type of antigen has a
specific antibody. Moreover, the result of the validation method was found that this
method was highly specific to the reaction between antigen and antibody. These were
calculated from the ratio values of each type of antigen, which presented the ratio values
in the range of 17.69 - 40.78, while there were no specific reactions between antigen
and antibody; the ratio values were very low, in the range of -0.02 - 4.95. Thus, the identity
of each antigen can be determined, and there was no cross-reaction among the serogroups.
The ODgsg nm Value of the blank was less than 0.1, which met the acceptance criteria.
The results of intermediate precision by two independent analysts showed that the results
of both analysts met the criteria, and the average ratios of standard substances and
vaccine samples were not significantly different between the two analysts at the 95%

confidence interval.

Conclusions: The results of the study revealed that the identity test for the meningococcal
conjugate vaccine using the indirect ELISA technique met the requirements for validation.
Therefore, it is suitable for use as a standard method for submitting the registration of

the meningococcal vaccine in Thailand.

Keywords: Identity test, meningococcal conjugate vaccine, method validation, ELISA

technique
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HANISANEN: MSANYIENETINzaLTeRinTauendnvalvesrirTutiesulsaldnumdusy
yilarounamenaila Indirect ELISA WuIsEAUNMsEermududuvesueuRveffivnzey
AONISNAABUAINS ULDURLIULAAZTNALANANAY InasuaURUef N. meningitidis antiserum
group A wauiiszauidentsaududu 1:10,000 luvasfiuoufived N. meningitidis antiserum
group C, Y uag W135 PRUTRsEAUE 099ANIEITY 1:5,000 MUY wariEmsvaaeUil
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A1 Ratio dendeeunagluyie -0.02 - 4.95 Jsanunsaszyionanualvaskaufauliazyin
Iopgnednmng Taglaifin1siin cross reaction T1@Lsn3URU WagA ODys o U9 blank lutwan
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2 Au Mdudaszrefu numanisaaeuii 2 auduluaunasiidivun wazAede Ratio
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wiadla Indirect ELISA kun15951980UAMNYNABIaIS Fudulumuinaeiivun danuisd

Fafleumnzaudnsudisuliluitnsgumeiesd §URns Welduszneunisvedunzidou
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UINITFIUVINANAUI fetu Febdveny
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I¥nsmausurianouginn sadusenis
nadeufinthenudildngliusnisuineu
Tumddeadsifla@nuanneivunzan was
ANLIUNINTIIADUANINYNABIVBIITNTINEOU
nanwalvesindutiosiulsaldniunasieu
wiianaugng tngldinalia Indirect ELISA
(Enzyme-linked Immunosorbent Assay)
ot liduAtunsgumeaiesujiinng

antuiingaaly

[ 3
WUIvasn

1. ilefnwianizfimmzan uaz
AIINHDUAIINNABIVBTITNTIRAR ULDNAN YA
vavingudasiulsalinundususiinnouging
memnaila Indirect ELISA

2. viteldduitunsgIuniesias
UUAn1slunsnsIvaeuenanyalvasindu
Yasfulsaldnumdawsursinaouginneie

WwiAtA Indirect ELISA

52 U8UIGN19298

ﬂ']ill'lﬁliﬁ']u
asunsguidanudmzdmiu

wouRlauLAazyta lauA WHO International

standard for Meningococcal serogroup

A polysaccharide (13/246, NIBSC),

Meningococcal serogroup C polysaccharide
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(08/214, NIBSC), Meningococcal serogroup
Y polysaccharide (16/206, NIBSC) tag Mening-
ococcal serogroup W135 polysaccharide
(16/152, NIBSC)
CPLERN
Tagudosiulsaldniunasususiin
ABUILNA (Meningococcal polysaccharide
serogroup A, C, Y and W135 Diphtheria
Toxoid Conjugate Vaccine) 371u3u 1 5u
nsuan wazindulesiulsaldniwvasieu
yiinmoUgNA (Meningococcal polysaccharide
serogroup A, C, Y and W135 Tetanus Toxoid

o

Conjugate Vaccine) §7UaU 1 JUNISHEN
2 & W ) I o oA aa o w
FUTUMILNUFIBE1IATUNTN1TUUININ
mglulsemealng
= o ¢
\A30silaunazaunsal
A3e9IRAINNTANAULES (ELISA
reader) 8%® Tecan 3u Infinite F200 Pro,

v

WP3B9a19kuTASINANONIUIR 898 BIO-RAD

v '
] a o

U ImmunoWash 1575, fauineiiogmnil
(gaumqil 25°0), §¥71isae (Biological Safety
Cabinat, Class Il, BSC Type B2), 96 well
plate Maxisorp NUNC-IMMUNO PLATE
(Cat. No. 439454, Thermo Fisher Scientific),
naRANAARINANEANHILNAYY YUIA 15 LAy
50 ml, aaanaase Eppendorf tube ¥UA
1.5 ml, Automatic pipette ¥uU1® 5-50 pl,
20-200 pl ez 100-1,000 pl ez Multichannel
pipette ¥uU1In 50-300 pl
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A13uaURUDA
ansuauRveRsiauTINIEd T
wouAlauwnazula LA N. meningitidis
antiserum group A (Cat. No. 222281, BD),
N. meningitidis antiserum group C (Cat.
No. 222301, BD), N. meningitidis antiserum
group Y (Cat. No. 228811, BD), N. meningitidiis
antiserum group W135 (Cat. No. 222531, BD),
Rabbit anti-Diphtheria toxin (Ab53828,
Abcam), Rabbit anti-Tetanus toxin (Ab53829,
Abcam) wag Goat polyclonal antibody to
Rabbit 1gG (H+L) HRP conjugated (Ab6721,
Abcam)
asindiuaziemagou
ﬁ’ﬁLﬂﬁLLa%ﬁﬂﬂﬂﬂﬂﬁaUmﬁUﬂﬁmﬂﬁaU
oA 10x phosphate buffered saline pH 7.4,
10% normal goat serum (GNS) ft%o Thermo
Fisher Scientific, bovine serum albumin
(BSA) 8% Sigma-Aldrich, 1x phosphate
buffered saline (PBS) pH 7.4 with 0.05%
tween 20 (washing buffer), 1x PBS pH 7.4
(diluent), coating buffer for positive control
(2 pg/ml BSA in 1x PBS), 1M sulfuric acid
(stop solution) &¥e Merck wazansduaInTy
SureBlue ReserveTM TMB 1-Component
Microwell Peroxidase Substrate (Cat. No.

5120-0080, KPL)

n1snsIvdaUlEnanealvasindutlainulse
ldnrundeusuviinaauginadlginaia
Indirect ELISA

1. fupeunIswdeuiete uazas
wnsgulddviumfoununanageou
1N1318997198708 19IPT UTRTA NI U D4
meningococcal polysaccharide wiiag@lsniy
Useanad 1 ug/ml @28 1x PBS WaglnseNans
11955 ulEANYLTRYes meningococcal
polysaccharide usiag@lsngu Uszanas 1 pg/ml
#t 1x PBS il BSA 2 pe/ml w&ani
WiuFeg19indu wava1sunsgIuadtumwan
nadau (96 well plate) dnaslusuniad
muuald Usuinsvguag 100 ul laewwan
nAdovU 1 plate @3150R59dOULNANBAL
vavintuligean 7 dege udnhimwanvageu
TUvugus gaumail 25°C w1y 18-24 Falus
dloasunanthmannaaeudsieg washing
buffer viquag 300 ul 313w 3 A%e Tagld
idesdnslulasnansmlu® uazinnzinan
UVUNIZATYTULLIA

2. Fupou Blocking plate L3 10%
GNS USunmsuauay 100 ul wendinanynaaey
Tuunidungamgdl 25°C i 1 9l dleasu
LA UNANVIAFDUANAIUTTVINGY LAZLANE

NANUUNTEA BT U TR

84 THAI FOOD AND DRUG JOURNAL Vol. 31 No. 1: JANUARY - APRIL 2024



3. JupounsLAL Primary antibody
W8y primary antibody #ifiaausunigse
wouAlIudazdlingy lneldoanaanududy
Fwunzaudne diluent ﬁﬂ‘ﬁl N. meningitidis
antiserum group A, Rabbit anti-Diphtheria
toxin e Rabbit anti-Tetanus toxin
Fevefiseduainududy 1:10,000 du
N. meningitidis antiserum group C,
N. meningitidis antiserum group Y Wag
N. meningitidis antiserum group W135
Foaneiisziuanududu 1:5,000 a1
WaRY primary antibody fifiaausnig
whazwouRiaw Wuasludundsiidmualy
JSumsviquag 100 ul kaddiwanneaey
TUvufiduugumgll 25°C uu 1 Falus
dlonsunaniinanaae gy
LaZLAZINANUUNSEANET UL

4. Fupounsiy Secondary antibody
W38l Goat polyclonal antibody to Rabbit
l6G (H+L) HRP conjugated 130914fi5eéiu
AULNTY 1: 25,000 7y diluent udLALAS

a

luwannageunnvay Usunsvauay 100 ul
dnnanneasuluundiguy gaumall 25°C
w1 2l Weasunantiwanmagey
ANPNTTTINAY LATLAIZINANUUNTZATYTY
Toiuni

5. tupeulfisenninind wazns

21UNA LANETEUALRSY (TMB substrate)
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Ysunsvquaz 100 ul aslumwanvnaday
yovau UsliAnEgaumgiivies uiu 10 und
fimytasiuias mnfiauizendnimesening
LOURLIUAULBUAUDANTIIAAANME secondary
antibody fifinaainsieeulesd HRP o
duansnadly fuawmsnazgneesmereulud
HRP Winuansainiu wasidonsunan 10 wfl

W 1M sulfuric acid (stop solution) Usumag

=

nauag 50 ul Lileneaufiselaeazinng

]

= A

Wagudonaihdududivies wdniuman
yeaeulUinAnsganduLasinueAdud
450 nm §eA3es ELISA reader waziiwau
AU ratio T¥1I19AT ODysy .y VOIFIDEN
SATu saAade OD,s, .. 989 blank 51891
nauINkle ratio vesogeiAdulimunnnd
7.0 wazsreunaiiuauidion ratio da
Uosnusavnfiu 7.0
nsANEENZ NN 933
n1sAnEIEN1IE TNz auveds
91AENANNSVINSNAUGNTET UM TENINg
LOURLIULAZLOUAUDA LABNNIEAULIDINT
A UTUT N ZALYBS Primary wag
Secondary antibody Liielddmsunisnaaeu
MN1913991992AUAMNLTUTUYBY primary
antibody Tuunazvin Fad . meningitidis
antiserum group A, N. meningitidis antiserum
group C, N. meningitidis antiserum group Y,

N. meningitidis antiserum group W135,
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anti-diphtheria toxoid W@ anti-Tetanus
toxin 138919ANLTUTUAE1S diluent
ﬁizﬁU 1:1,000, 1:5,000 wa¥ 1:10,000 way
N9 9TEAUAUTNTUYDS secondary
antibody (anti-rabbit 1¢G HRP conjugated)
fheans diluent fisesu 1:10,000 wag 1:25,000
wdntusdunisuageulendnyalves
Tagulesiulsaldnmassuyinnouging
fauwmalla Indirect ELISA Lagiansaln

AIN1IRANAULAS (optical density; OD)

1%
=

finue1IAAY 450 nm YesUFATeTIANTY
FEUINUDURLIULAS LD URUDALF Az YA
1AgANITAANTUNER ODysy y VBIENTUINTTIY
LAZFPEITIATUALABIAIURENIT 3.0 Ay
ANIAANAULEL ODysg ,y V84 blank figdin
o8N 0.16-8
N13NTITHDUAINUYNADIVDIIT
NSATINABUANINYNABIVBIIDNTINADU
ndnwalvetindutlosiulsaliniumraiueu
yiiapouinalagldinaila Indirect ELISA
Jusenismaaeuidanann (qualitative
assay) Lﬁaizqmmé’%wwwaa Meningococcal
polysaccharide Tuusiag@lsniu A, C, Y uay
W135 fiiieusiaifu Diphtheria Toxoid carrier
protein Tngsrosrunatduuan (positive)
"70av (negative) J1N15ANTUNITATIVEDU
AUYNABIYDITTIY 2 W1T1HM0T il
NIIATIVFOUAIINTUNIZVIID (specificity)

UAYANLTIBIUBTIS (intermediate precision)’

MIMAURIINZeIS WeBuduin
FRenusnzsoweufiauiisisusazeia
wWirtiu FaslsiiAn cross reaction sewing
non-target antigen iU antibody Anwlae
N9 99 NANUTNTUVDIRIBENTATU Uay
a13u1nIgIUvRAAsELINIU Wiy 1 pg/ml
ntusiiunisvageudaemaie Indirect
ELISA LAI8TUNANISNAZDUAIYNITAINT
ANMUAUNUTIENING A1 OD4sy y VOIRIBENS
HOA1LRAY OD.s, ., 84 blank ¥n1snagey

o [

$1uau 3 ade Funarisrundied (1) drega
TPTURALETUINTFIUILABEAN Ratio 11NN
7.0 (2) Non-target azdoliiiin cross reaction
SENINUBUALAU polysaccharide fuLoUAUDA

aaa '

yos8lsnudu 9 1wu MaAnUfAzensEIng
LOURLIUELINTU A siauaufivad Anti-Men C,
Anti-Men Y uag Anti-Men W135 agfnsilan
Ratio 4a8n11938lvnniu 7.0 (3) Non-target
azfpaliiiin cross reaction SEWINALBUALIY
DT carrier protein AULDUAUDAVDY Anti-
Tetanus toxoid 3gM89iiA1 Ratio Uaunin
W3 7.0 uas (8) Aads OD,s, .. V84
blank az@esiiA1tiesnin 0.1

N1SVREEUAIILLTIBIBIIT N3
nagoulneiinInszt 2 au Miludaserony
14M198193A%U Meningococcal polysaccharide
serogroup A, C, Y and W135 Diphtheria

Toxoid Conjugate Vaccine §143 1 JUNSNEN

LAZYINNISNAZDUINUIU 3 AT NARDUAITIUAY
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1P8YN15139919AUTNTUTDIRIDE1TTATU
wara1TUIRTIUYeLLAazdlIn3y Wwindu
1 pg/ml MntusiunsnageusemAia
Indirect ELISA 91UNAN1SNARBUAIBNTTHAITAN
ANMUAUNUTTLNINE AN ODysy ,,, VDIFIDEN
foAads OD,s, ., U89 blank ¥nsnagay
S 3 A% Bunasifivun fel (1) nanns
yndeUTeN AT 2 Au duBaszaariy
Fadlen Ratio Yaweeneintu uagasmsIu
DullugUuuuidentu uay (2) AaAY ODgs, -
389 blank adosiiriiosnin 0.1 uenani
MN15ATIENTOYANANITNAADUTEN I
UnAT1eY 2 Auneana Lagly F-Test Two-
Sample for Variances wag T-Test Two-
Sample Assuming Equal Variances
nsAATIEideya

sreunanIsnadeu uwlanatduuin
(positive) #39 au (negative) IABAIUINRN
{nd@IuAN OD,sp . VBIA2BE19IATUULAAY

LOURALIU ABANLRAY ODqs, .\ V09 blank A1y

gnsAuIu

. (A450 value of sample)
Ratio =
(Average A450 value of plate blank)

ilodndnuvoIA1 ODyy . VOIFABENS
RoAaaY OD,s, . 183 blank Sidsnnnin 7.0
Tissuraduuin Menunaaudiodndiu
Y8 ODygp o, VOIIDENAOANRAY Oy

994 blank dAUegnNI1958LVINAU 7.0 19U

a ! A a g | o
waURIULAazsRaMudIuUsEnaulu AT
o < A vo 1 ~ o w
goudulumunlasunisiungdousisuen

[

e

NANSAN®N
HanIsANYIEN TN ALY TS
NUITLAULIBANAMULVUTUVDIENT
primary antibody FnzausenIsVadeu
dwuloudlnulsiazdlsnuuand1eiu Ae
a15ouRvuDR N. meningitidis antiserum
group A Foadeanssysumududud 1:10,000
TuvaugAinoudaudlandu N. meningiticis
antiserum group C, Y uag W135 60139319
sedumUENTUT 1:5,000 AuaIU wazans
WOURUDA Rabbit anti-Diphtheria toxin Way
Rabbit anti-Tetanus toxin l¥d@11suns1a
ONANWalUSAUNINEAD T NTEAUAUTNTY
71 1:10,000 Faszsurdormududuvesans
uwiagviiafnan Inalnensasornisganiuue
finueniady 450 nm veaLouRILuAaz Y
TuvausiansuouRued secondary antibody
(Goat polyclonal antibody to Rabbit 1gG
(H+L) HRP conjugated) faaiioansfisysiu
1: 25,000 a'qma&iaﬂ'ﬁmi@maﬁuumﬁmmm
AU 450 Nm YeILaURLIULAaY YR wazA)
blank Tsiduluaanaeinivun Taean blank
wAediatasnin 0.1 WnliAULUTUYB
secondary antibody Vigjuﬁulﬂ avdanalin

ANITAANAULEIYDY blank HlANgaiu 0.1
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Felalwunamismue 39lianunsadasizi
nan1svnaaule
HaNISANENEN TNz aNYD 933
ANSNAFDUAIIUIILNILVYDIID
(specificity) Lﬁaw@aauﬁ’umsmmg’m
Meningococcal polysaccharide serogroup
A, C, Y waz W135 (NIBSC) Aildiiiu positive
control $1u7u 3 ads Weduduiniiiiang
FumzsaLouRlauiTINzLazYin nans
NAOUNUILDURLIULAaZ A JA1 ratio >7.0
Felnanisnaaouduuin fSausiniy

W1zadluauiaulsazyin Wuluaiunae

Fifmun wazannsvageua 3 aSe Andile
Wuldluguuuuiendu (15197 1) uaziile
nageuiumegvindulesiulsalanmdey
YUAADUINA NANITNAFBUNUIN LOURLAU
usiazuiinuas Meningococcal polysaccharide
serogroup A, C, Y tag W135 @1 ratio >7.0
WAZNANITNAADUKBURALAU Diphtheria toxoid
Fal40u carrier protein Tushegneindunui
fien ratio >7.0 @slinan1snageuduuin
fdanudnwizianzaslulaudiaulsazeie
SulUman s fvUA WaEaINNSNARBUIL

3 a33 Ao dulluguuuuidendu (s 1)

A15199 1 NANNSNABUANUTUNLUBIITNTIIdBULNANEAIUsIAT Ul ulsAlIN WA ILE U

‘Uﬁﬂﬂaugmm (Meningococcal polysaccharide serogroup A, C, Y and W135 Diphtheria

Toxoid Conjugate Vaccine) Inglgimatia Indirect ELISA

Specificity test 1* time 2" time 3" time

ODgsonm  Ratio ODysonmy  Ratio ODgsonm  Ratio

Diluent buffer 0.0788* 1.00 0.0613* 1.00 0.0494* 1.00

Positive control (NIBSC)

PS serogroup A 1.8850 23.93 1.5937 25.99 1.0831 21.94

PS serogroup C 1.5916 20.21 1.7086 27.87 1.5152 30.69

PS serogroup Y 1.8815 23.89 1.4601 23.81 1.3017 26.37

PS serogroup W135 1.8301 23.23 1.4252 23.24 1.1743 23.79

Meningococcal polysaccharide

serogroup A, C, Y and W135

Diphtheria Toxoid Conjugate Vaccine

PS serogroup A in vaccine 1.7922 22.75 1.7886 29.17 1.3026 26.39

PS serogroup C in vaccine 2.4035 30.51 2.6168 42.68 2.0133 40.78

PS serogroup Y in vaccine 1.3937 17.69 2.1645 35.30 1.6711 33.85

PS serogroup W135 in vaccine 1.9706 25.02 2.1729 35.44 1.6459 33.34

Diphtheria toxoid in vaccine 2.5599 32.50 2.4845 40.52 1.9178 38.85

*Aaduredal blank 3117 6 Vigy
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N15NAFUNISINAUAN381 cross

reaction 3¥%#I19LOUALAIU Meningococcal
. o a ad a
polysaccharide NU&ITHLIUAUIANNANIIN
FlsnFuau
| axdh A a

HAN1INAERUNUINISLLITINI5AR
UfjfiTe1 cross reaction U1u@lsnIuiu
Faazinufiservulalenisueufiaunay
waURAUBAI NIz YRIElsnIUMTuD LTIy
LiifnuAsendudlaniudu o neuanina
NSNAFBUAIL

- limunsiAnufisenseninauoumiau
Men A Aokaufusd Anti-Men C, Anti-Men Y
wag Anti-Men W135 lagfn ratio < 7.0 @lnt

nan1saasuuay Wulumiunusasinue

[ Lst time

35

30.69

~
o«
~
o~

30 -

25.99

2nd

- limunsiinugisenseninaneuiiau
Men C siolpuAuad Anti-Men A, Anti-Men Y
wag Anti-Men W135 lagan ratio < 7.0 @9l
<, < fa o
nan1snaaauluay Wulumunaeinsivun
- limunsifinUizenseninsueumiay
Men Y fawaufuan Anti-Men A, Anti-Men C
wag Anti-Men W135 lagan ratio < 7.0 gl
<, < fa o
nan1snaaauluay Wulumunaeinsivun
- limunsifinufisenseninaieuiiay
Men W135 @awauduan Anti-Men A, Anti-
Men C wag Anti-Men Y Tae@n ratio < 7.0
Feliranisneasutduau Wuldanuinaeii
Amun Jeanansadudulaiisiiinnudunzas

(U7 1)

time  [# 3rd time

sal —
Qs g
25 NS qo
k) N 7
=] | B i
5 20 | 9
i i
i i
15 i i
i i
10 | “ i
N © o ] Q]
5 : w0, o «© < 2 o N N S Nero
- |~ o0 |
. [ B 2 % | S0 MR8 Rl o
i (S oo EFO “HsSo 5O i i ole) oSO F’o
o L = B bl O BT :
> > > >
< @) 0 < ) n < @) 0 < @) n
¢ ¢ 3/ %5 %5 % £ 8§ 5 35 2 5 g% % ¢
C C g o) C C % o) C C % o C C GC) o
[} [ = = [ U = = [ [ = = [ [} = =
= = = on = = = on = = = °n = = = on
L ot = C oL L = C oL L = c o L = C
+= = C [ = = C () += = C () = += C [}
C C C C C C C C
< < < = < < < = < < < = < < < =
C C C C
< < < <

Meningococcal PS serogroup

A (13/246, NIBSC)

Meningococcal PS serogroup

C (08/214, NIBSC)

Meningococcal PS serogroup

Y (16/206, NIBSC)

Meningococcal PS serogroup

W135 (16/152, NIBSC)

Antigen and antibody complex in each serogroup of Meningococcal polysaccharide

a

JUN 1 wan1snaaaunsiinufisen cross reaction seNI19BURALAY Meningococcal

polysaccharide fiuasuauAuanNnanaNTLINTUDY 9
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N1SNAFBUNISIAAUYATE cross
reaction 5¢#1319LLBUALAU Diphtheria
toxoid NUKBUAUBAYDY anti-Tetanus

nan snagaunuInllAnUATen

cross reaction 5¥1314 DT AU anti-Tetanus
Feaursadudulainisidanudinizas
Faaziinufisenduldlanizusuiiaunay

LOURUDAT UL VDIFINUDIYINUY (FN5199 2)

A131991 2 HanN13ANYINISAAUGATEN cross reaction s¥winglaumiau Diphtheria toxoid

carrier protein Tuindudevfinvesarsuouived lawn Rabbit anti-Diphtheria toxin wag

Rabbit anti-Tetanus toxin

1™ time 2" time 3" time
Antigen
Ratio Ratio Ratio
Diphtheria toxoid Rabbit anti-Diphtheria toxin 32.50 40.52 38.85
(Meningococcal
polysaccharide serogroup A,
Rabbit anti-Tetanus toxin 0.16 -0.02 0.12

C, Y and W135 Diphtheria

Toxoid Conjugate Vaccine)

MINAFEUANUTIEIIT (Inter-
mediate precision)

1. flonaaeumnuiisswesds lny
Fns1eh 2 A Midudaszreru nanisvageu
NUIIEITUINTFIUYD LD UARULAAL YA
Meningococcal polysaccharide serogroup
A, C, Y wag W135 (NIBSC) 3if1 ratio > 7.0
Thdunsmegeuduuanndlsing Sefiinse
feaosnulinanimeaeululuguuuuidendty
wasdulumunaifidmun (13197 3) wae

deyauniiasgvinsainlagldain F-Test

Two-Sample for Variances wag T-Test
Two-Sample Assuming Equal Variances
lunsiATIERtoyaNaN1ITNAABUTENING
n3As1Ed 2 AU wudiAads Ratio ved
ansuImsgIui 4 Alsnddainnisneaeu
yaaiin AT 2 AU A1 P(T<=t) two-tail
= 0.086 FaflAannin p-value ﬁqﬁ”jusﬁ’azﬂa
Aad Ratio YosaTUIATEIULS 4 Flsn§u
INNITNAABUVDIFIATIEN 71 2 Au 39l
wansnefuegaitedfiiseruanudesiu

95% (mswﬁ 4)
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A998 3 HANISANWIAIULNLIVBIIT NAFBUAEAITUINTFIUYBILBUFLAULAAZ YT

Meningococcal polysaccharide serogroup A, C, Y wag W135 (NIBSC)

Ratio of WHO International standard for Meningococcal

Serogroup/
polysaccharide in each serogroup
Analyst

A C Y W135
42.74 41.37 43.72 39.74
Analyst 1 32.47 31.90 33.46 31.10
23.56 22.00 23.19 22.01
23.20 17.64 19.41 17.43
Analyst 2 29.72 27.67 29.84 29.25
36.02 33.21 31.59 28.19

M19197 4 NaNTIATIEveanvaifveynvoyaasunsg L Ingldadia F-Test Two-Sample

for Variances Wag T-Test Two-Sample Assuming Equal Variances

F-Test Two-Sample for Variances §ATedi 1 EIGEREY W)

Mean 32.27166667 26.93083333

Variance 68.30428788 37.68811742

df 11 11
F 1.812356057
P(F<=f) one-tail 0.169245309
F Critical one-tail 3.473699051

t-Test: Two-Sample Assuming Equal Variances §anTeid 1 szt 2

Mean 32.27166667 26.930833

Variance 68.30428788 37.688117
Pooled Variance 52.99620265
Hypothesized Mean Difference 0
df 22
t Stat 1.797058747
P(T<=t) one-tail 0.043034681
t Critical one-tail 1.717144374
P(T<=t) two-tail 0.086069361
t Critical two-tail 2.073873068
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2. vilannaaunAiuiissnesis
Tnoginsie 2 au Aidudaszrotu nans
NAABUNUINFIDE19IATU Meningococcal
polysaccharide serogroup A, C, Y and
W135 Diphtheria Toxoid Conjugate Vaccine
fian ratio > 7.0 Tiiun1sneaeuiduuan
NnTL5tn wagkouRaY Diphtheria toxoid
lusegeiadu wuindean ratio > 7.0 Tidu
nsnagauLluuIn LLasﬁﬁLﬂiwzﬁﬁgﬂaamu
Tnansnaaeullusuuuuideaiu Faduld

sa o

ALLNUTNAMUA (15799 5) waztteya

WIATIEINeadalagldaiia F-Test Two-
Sample for Variances wag T-Test Two-
Sample Assuming Equal Variances Tunns
WATNTOYAHANTNABUTENINTNUATIEN
2 AU WUALRAY Ratio vaieg s indy
7 4 Flsnfanmameaeuvesiniiasezs
1 2 A i PT<=t) two-tail = 0.6573 Fedlein
1N p-value dstudayarade Ratio
YosETINIFIL 4 TlsndUainnsnadeu
vosffiiazring 2 audvhiunndnatuegng

N v [

THeAANTEAUANLLTDIY 95% (AN51971 6)

o

A3197 5 NANIANIAUNBIVETID NARDUAIRAIDE19TATU Meningococcal polysaccharide

serogroup A, C, Y and W135 Diphtheria Toxoid Conjugate Vaccine

Ratio of Meningococcal polysaccharide serogroup A, C, Y

Serogroup/
and W135 Diphtheria Toxoid Conjugate Vaccine
Analyst
A C Y W135 DT
36.52 43.61 43.33 43.16 44.30
Analyst 1 36.30 as5.77 42.49 43.28 45.16
21.49 28.68 25.29 25.12 29.21
25.84 35.66 35.31 34.01 36.93
Analyst 2 30.91 38.05 35.62 36.10 40.63
37.21 47.16 45.39 44.55 48.79

a a ¢ v aa 1% Y | wa Y aa
MN1919N 6 Naﬂ'ﬁ'}]Lﬂiqgﬁ%@%awqﬁaﬂmmaﬂﬁﬂm@yﬂa@’)aﬂfmﬁﬂsﬁu Iﬂfﬂfﬁﬁﬂ(ﬂ F-Test Tvvo—SampLe

for Variances Wag T-Test Two-Sample Assuming Equal Variances

F-Test Two-Sample for Variances

va ¢
HAATIEN 1

szt 2

Mean

Variance

df

F

P(F<=f) one-tail

F Critical one-tail

36.914

74.10058286

14

1.913113959

0.118567124

2978587524

38.144
38.73296857
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‘ﬂl a 6 v aa ¥ Y 1 v Y aa
A1919N 6 NANITIATISNVIUINWANAVDIYAYBUANIDYINIAYY Inelaa@id F-Test Two-Sample

for Variances wag T-Test Two-Sample Assuming Equal Variances (519)

t-Test: Two-Sample Assuming Equal Variances

va ¢ va L4
HIATIZN 1 HIAINEN 2

Mean

Variance

Pooled Variance

Hypothesized Mean Difference
df

t Stat

P(T<=t) one-tail

t Critical one-tail

P(T<=t) two-tail

t Critical two-tail

36.914 38.144

74.10058286 38.73296857
56.41677571
0
28
-0.448468157
0.328633378
1.701130934
0.657266756

2.048407142

aAUsIENa
SIUNTATIVEDULNAN BV TATU
Yosdulsaldninnaaisurinnauging
(Identity test) Jusenismaaeuiildngim
AIUANAMNINNTEUIUNTHANTATY Haus
Fumeuszirensnasluaudliidundngos’
g 1un Suneundn purified polysaccharide,
purified carrier protein, monovalent bulk
conjugates way final product®® §1%5U35
Aldlunsnsaaeuiendnuaivesindulasiu
Lsaldnundausuviinaouging World Health
Organization (WHO) gt ll435 Nuclear
Magnetic Resonance (NMR) #3875 serological
test’ 835 NMR {Hu3s7ldaIeaiiodunie
Felilsduedesdlefildmluiadudesiin
Tunsthldifionisauauaaninlusening

NIEUIUNIHAR° Tungig serological test
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WWUITN159 919 URLAUTS o UR VDAY
wAlA enzyme linked immunosorbent
assay (ELISA) Faduisnldisosdleniilusies

(% [ a

UftRns orfemdnnsweudiauiiauladuiu
LouRuefTd N IRaUFRTeIT ey
LagnTIviANaNIIAGEUMeLATa AN
aandukas Janunzdmsuldlunisaiuay
AMNTNNTEUILNNTRER NsAnueSedllfn
wiadla Indirect ELISA 3l duignsaaeu
ondnvalverirdudesiulsalinvmaueu
yilanouging Tagduiunsfnwianigd
WHNEANYDID tNEAINUAAIUTNTUYD S
LouRluwiasdlanguasiusyann 1 pg/ml
Wiomseruideananududuesans primary

antibody Waz#@13 secondary antibody

Mmgaudmsuinunseniuseuiiauiauls
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lngsnensnaaeuiiilingUsashiiionsivaey
(% 4 a 4:{' I 1 1
LaﬂaﬂmeLaumLfﬂumﬂumuﬂixﬂauaglu
nanA e IadutdpanulsalUn1unaIwauI i
ABUTLNA oA Meningococcal polysaccharide
serogroup A, C, Y waz W135 lpgillusaunive
@A Diphtheria toxoid %38 Tetanus toxoid

Faytavadusiunuznidudulsenauluindu

©

2)

wag fuN1sAnyIdILUTENOUNIINITAIYeN

\
|

HER NSAAUNNTENNT ML IENINLOURLIY

el

uazuaURveRTINE ALt uag fun1sL e
JERUANNITNTUTRIEURLDR’ LABAINTIYN
nauLas (optical density; OD) U99619814
wA9lAaeNI1 3.0 ®IndlA1 OD 11AAIN
3.0 dwaliilinAuRANaIAlUN1TE UK
wazransvadeUkiinnuudedie dealinng
129NTTAUANUTUTUVDIBURUBALAN OD
oglutaafigueldgndas’ 91nnisinen
STAUNITIADINAMUTUTUVDIENT primary
antibody lLay secondary antibody Wu7an
waURUOALAaE TN TEAULTDINIANNLTLTY
Aunnaniu ﬁﬁuagﬁuﬂﬁﬁ%m antigen-
antibody reaction Fi5unnz Tngansuoudiven
N. meningitidis antiserum Tuwsiaz@lsniy
szdunsoaeuutuiivanzausiiu
1:5,000 (Fmsualsniu C, Y wag W135) uae
1:10,000 (fm3udlsnU A) dansiauiued
Rabbit anti-Diphtheria toxin W8z Rabbit
anti-Tetanus toxin lausunsIalenanwal

TUSAUNIYE SEAULIDINANUINTUNALNSEL

Winiu 1:10,000 Tuaasiiansuouiives
secondary antibody (Goat polyclonal
antibody to Rabbit 1gG (H+L) HRP conjugated)
sEUNs et Ul zau U
1: 25,000 @96al1A1 OD YIFI0819baY
ansunsgililun1smageu 81Ul ODyg,
agluye 1.1 - 2.6 %qa§1uﬂi’mmﬁmmaﬁﬁ
ANYNADY warliifuauanunsaveaades
ELISA reader lun1sgnualsegnagnses
WALLNAININUALINTFIUAT OD ¥04 blank
TumannageuazAesiiatosnin 0.18
Na3INATIEBULBNANEalreInguToiulsa
linuvidueuriinreuginamemaiia Indirect

ELISA WUINAT ODyspr 909 blank dantioanin

=

0.1 Famansnaaeutduluaiunasisinug
o33 unsAnwiansiiuizaunda
ANTUNITNTIVADUAIIUYNADIYDITTAY
ICH guideline® #an15AN¥IAIINT N ILUDS
FFinantsneaeutdulunanaeininue
(57197 1, 2 uAzgUR 1) wandliiiiudnis
daudnnizes lnguauivanunazyila
fanusneseusuiaurlalaviaviayiy
13ifin151An cross reaction TuLOURLAUAY
ewmnueuRuiidudiulsznouluindu
Josulsaldnmdseu ninannualyaves
Fouuadi3e N. meningitidis faiduansing
uganbsn tnglndusanbsausazalsniy
Fuunnlaseasralnduennilsduausga

warANNTUNIEN AN Tngannwg
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NsAn¥INSANUYATEN cross reaction sening

LBUALIY Meningococcal polysaccharide

[
I ada

AuneuRvefvesdlaniudu o duduinisil
AU TTYLONANYVBILDUA UL YA
9T IMLUATYNADY UAZHANSANKIAIILTIDS
10935 Tneffinseh 2 au Miludaszdei
wutmamsnadeuita 2 aululuguuuuieadu
waziHulunsnasiiimun (115197 3 uag 5)
dovhdeyauiinzsilagldadin F-Test Two-
Sample for Variances wag T-Test Two-S
ample Assuming Equal Variances Wu1
AlaAy Ratio U09ENTUINTTIULALFI0E
fedurnmsnagourestiniiaszying 2 au
liunnshatueaditeddey fsssuanuideriu
95% (57371 4 waz 6) uanyin3aiaaw
esge annsaldisilunsnsinaouiendnunl
vavindutesiulsalinmmdwsurianouginn
drewaiia Indirect ELISA ¢ uag35iildgn

o

Ul duisunsgudmiunsianmunin

Tagudeaiulsalinumdsuriinnouging

WaUsznaunstunsdeusnsuentulsemelneg

dguna
nsfnuildiamiuazasaaoy
ANYNABIYRTISNTIAARUNGN walvasIATY
Josulsalinmmdususiinaouginnniey
wilia Indirect ELISA wuv3siidnnudime
garalnduganlsdlunsazadlsniy lawn

serogroups A, C, Y and W135 %ﬁLLGias%Iiﬂ%U
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(%

l3iAim cross reaction fafiu 9@UITOU
onanwalvadlndusanlsnuwsiasdlsniule
wazanunsaUstiondnvalvedlusiunive
(carrier protein) Midouseagiulnduynnilsd
Festlanusauetiusiunmezeia Diphtheria
toxoid Wag Tetanus toxoid carrier protein 161
TnglusAunvzudazviialidiin cross reaction

fofy uagdstiauies Ingnanisnaaau

[ '
fal o

Y ¢ o [
AINHIIATISNVIN 2 audulumunainanue

(%

wazluwananaiuegnaiivudn ﬁi AUAINY

aadad=s A 2/

L“U’@llu 95% @QHU’JSU‘\NNQ’J’]&IQﬂG\E}Q el

wigaud il duisuinsgiunig

sl juRnsle

F24
UYBLaAUDLLUS
ANSRTIVERUBNAN YR AT UTBINU
lsaldmuvasiausiinaouginanlsmaila

Qddd

Indirect ELISA LUu’JﬁWEJﬂ’JWZJﬁ]’lLWW“ﬁ\W]@

& (%
ad =

LOURLIUTUWIZLNUEY ATUIIENITONTIR
Aasrzilaanizioudiaudinig taun
N. meningitidis serogroup A, C, Y gy W135
wag carrier protein v1a Diphtheria toxoid
waz Tetanus toxoid windu mnIadus
drulszneudukoufnusindu 9 wu Tnd
LLsmml‘Jﬁ%Iiﬂ%:UEd)lu %39 carrier protein
¥iindu Fesmiiunsinweumineauvedis
wazAnwIAUgNABIvelBiduNnzdmTy
woufutiy 4 dely liun nmaRnufizend

UMW IUDURIULAL LOURUDATIVNN Y&l
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1
1

YueguNITIIBINNTEAUANUTUTUVD
WOURAUDA LABAINITAANAUVBIRIDE AL
asuesguildlunimeasunlseuen
ODgsorm 0MUT 1.1-2.6 Fadudrensiana
Aflaugndes wazliifunuaunsaves
398 TUNG WAZAINITAANAULAIYBY blank
Fosdiataanin 0.1 uenaninisifiudne
a15UAgIU AsuauRvefdeaiusnunlurag
i mualy uazshmsutsans @liquot)
Tdvaoannass UTuaslililgsnodiniuns
danldefuieandaia eannisuruduay
AsazaneviaIenss (Freeze-Thaw cycle)
wazmsvadevlunsaradinswdouansiadl

Tysivnase

nAANIIUUITZNA
Y8YRUANAIUNIIUALLNTTUAT
duaSuinereans Idowazuinnssy (@nan.)
flsueuyuatuayumsiannaeldlasinig
NMIWAUINIRNTTUNITAIVANAMAIWIATY
wuaTisewtinlndusnailss uasvovaunn

(Y

A01UUTITNG NSTUINYIAIEAT NISLNNE

q

Tunsaduayunisaiivauluynau
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