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TOM TAT

Hién nay, Viét Nam chua c6 vic xin mau chuan
qudc gia ho ga vo bao dé str dung trong qua trinh
kiém dinh chét luong véc xin chira thanh phan ho
ga vo bao. Nam 2017, Vién Kiém dinh Quéc gia
Vic xin va Sinh phém Y té da thuc hién nghién
ctru voi hai muc tiéu: Xay dung tiéu chuan cho vic
xin mau chuan qudc gia ho ga v bao phu hop véi
diéu kién Viét Nam, san xuit dugc 16 vic xin mau
chuén ho ga v bao dat tiéu chuan dé ra. Nghién
ctru da xay dung tiéu chuén, san xuat mot 16 mau
chuén du tuyén. Sau san Xuét, 16 mau chuin du
tuyén duoc danh gia chat luong, ndi chuan véi
mau chuan quéc té. Két qua: Nghién ctru di xay
dung duoc tiéu chuin vic xin mau chuan quéc
gia ho ga vo bao; di san xuat duoc 16 mau chuan
MCQG.aP.01 dat cac tiéu chuan dé ra, c6 cong
hiéu 72 (30,67-113,97) IU/6ng.

Tir khoa: Ve xin mdu chudn quoc gia ho ga
vo bao; MCQG.aP.01.
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ABSTRACT

Currently, Viet Nam is in need of a national
acellular pertussis reference standard to use in the
quality control of vaccines that contain acellular
pertussis component. In 2017, National Institute
for Control of Vaccine and Biologicals conducted a
research with two aims: develop the specifications for
the national reference standard of acellular pertussis
vaccine suitable for the condition of Vietnam, and
establish a lot of that reference standard. The research
has given specifications for the national reference
standard of acellular pertussis vaccine, produced a
candidate lot of the reference. Upon manufacture, the
candidate was evaluated for quality, calibrated against
the international standard. The results: The candidate
meets the requirements with potency of 72 (30,67-
113,97) IU/ampoule, was recognized as a national
reference standard, lot as MCQG.aP.01.
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I. DAT VAN DE

Vién Kiém dinh Quéc gia Vic xin va Sinh
pham Y t& (NICVB) ¢6 nhiém vu kiém dinh chat
lugng céac 16 vic xin (VX), bao gdm cac VX
chtra thanh phan ho ga v6 bao (aP). Trong do,
thir nghiém kiém tra cong hiéu thanh phan ho
ga theo phuong phap thir thach trén chudt nhét
doi hoi phai thuc hién song song véi VX mau
chudn [1]. Viét Nam chwa ¢6 VX miu chuin
quéc gia aP, NICVB va nha san xuét phai sir
dung mau chuin ndi bd cua nha san xuit hoic
mau chuan qudc té dé kiém dinh chét luong cho
VX ho ga v6 bao.

Mau chudn qudc t& do T6 chirc Y té thé gioi
(WHO) thiét lap [2-3]. Pé c6 mAu chudn kiém
dinh, NICVB phai lam thi tuc xin gidy phép nhap
khau mdu chuin nay. WHO khuyén cdo cac qudc
gia nén ty san xuat mau chuan quéc gia (MCQG) dé
chu dong sir dung trong kiém dinh chat luong VX,
mau chudn quéc té voi s6 lugng c6 han chi dugc su
dung trong viéc ndi chuan (calibrate) MCQG voi
mau chuan quéc té, khong duoc str dung trong thir
nghi¢ém thuong quy [2].

Xuat phat tir thyc té trén, chung t6i tién hanh
nghién ctru “San xuit va danh gid chat luong
vac xin mau chuan qudc gia ho ga vo bao” véi
hai muc tiéu:

Xay dung tiéu chuan vic xin mau chuan qudc
gia ho ga vo bao;

Thiét 1ap 16 véc xin mAu chuan qudc gia ho ga
v0 bao dat tiéu chuan véi sb lugng du dung trong it
nhét 10 nam.

Il. PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Déi tuong nghién ctru:

Tiéu chuan chat luong véac xin MCQG ho ga
v0 bao;

L6 VX mau chuan du tuyén aP, mi s6 RaP01,
bao quan ¢ nhiét do <-20°C.
2.2. Pia diém va thoi gian nghién ctu

bia diém nghién ctru: Nghién ctru dugc thuc
hién tai cac Khoa Kiém dinh vic xin Vi khuén;
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I. INTRODUCTION

The National Institute for Control of Vaccine
and Biologicals (NICVB) is responsible for
quality control of vaccines, including vaccines
containing acellular pertussis (aP) component. In
which, testing the efficacy of pertussis component
by challenge method on mice requires parallel
implementation with standard reference vaccine
[1]. Vietnam has not established a national acellular
pertussis standard reference vaccine, so NICVB
and manufacturers must use the manufacturer’s
internal standard or international standard for
quality control of acellular pertussis vaccine.

The international standard vaccines were
established by the World Health Organization
(WHO) [2-3]. In order to have the standard
vaccines to use in the quality control tests, NICVB
must apply for a license to import these standards.
WHO recommends that countries should self-
produce national standard references (MCQG) to
actively use in vaccine quality control. International
standard references are in limited quantities, they
should only used in national standard references
calibration, and not used in routine testing [2].

For those reasons, we conducted the study
“Production and quality assessment of national
standard acellular pertussis vaccine” with two
objectives:

1.Develop national acellular pertussis standard
vaccine;

2. Establish a batch of standardized acellular
pertussis national standard vaccine with sufficient
quantity to be used for at least 10 years.

Il. RESEARCH METHODS

2.1. Research subjects

Research subjects:

Quality standards for acellular pertussis
vaccine;

Lot of candidate standard aP vaccine, code
RaPO01, stored at <-20°C.

2.2. Research location and study period

Research location: The study was carried out
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Khoa Kiém dinh Hoa ly; Khoa Méi truong thuc
nghiém (NICVB) va phong san xuat, phong kiém
dinh (IVAC).

Thoi gian nghién ctru: Tur thang 01 nam 2017
dén thang 04 nam 2021.

2.3. Thiét ké nghién ciru

Nghién ctru dugc thuc hién theo cac budc sau:
X4y dung tiéu chuan VX miu chuén; xay dung
quy trinh san xuat; san xuat 16 VX mau chuan du
tuyén; danh gia chat luong; nbi chuin véi mau
chuan quéc té; xay dung huéng dan sir dung,
quyét dinh st dung.

Tiéu chuan VX méu chuin qubc gia aP duoc
xdy dung dua trén cac huéng dan cia WHO vé
thiét 1ap vic xin mau chuan quéc gia [2] va cac
tiéu chudn cua VX ho ga vo bao thuong mai [1].

Muc tiéu 2 duoc thuc hién qua cac bude: IVAC
xay dyng quy trinh san xuét vic xin MCQG ho ga
v bao dya trén tiéu chudn di xay dung trong muc
tiéu 1, dua trén quy trinh 15i va trang thiét bi san
xuit VX ho ga vo bao thuong mai, xay dung quy
trinh dong kho. Thoi diém tién hanh nghién ciru,
IVAC chua san xuat VX ho ga v bao thuong mai,
méi chi san xudt VX ho ga toan té bao thwong mai
nhung d nghién ctru san xuat VX ho ga vo bio.

Sau khi san xuit, 16 VX du tuyén duoc danh
gia chét luong. Néu dat yéu cAu, 16 mau chuan du
tuyén duoc ndi chuan véi mau chudn qudc té dé
xac dinh gia tri cong hi¢u, dugc cong nhan lam
mau chuan qudc gia.

Trang thiét bi, dung cu

Nghién ctru sir dung day chuyén san xuat VX
ho ga v6 bao thuong mai tai IVAC; day chuyén
dong kho tai IVAC; cac thiét bi cho kiém dinh
chat lugng VX ho ga v6 bao tai NICVB va IVAC.

Vét liéu, héa chat, méi truong, mau chudn

Nghién ctru sir dung mau chuan quéc t& VX ho
g4 vo bao, ma s6 JNIH-3 do Vién kiém dinh quéc
gia va Sinh phdm chuan (National Institute for
Biological Standards and Control: NIBSC, Anh)
cung cp, c6 gié tri cong hiéu 34 IU/dng [4], chudt
nhét tring 3-4 tuan tudi; ching ho ga Bordetella
pertussis 18323 do NIBSC.
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at the Department of Bacterial Vaccines Quality
control; Department of Chemical and Physical
Quality control; Department of Experimental
Media (NICVB) and Manufacture Department,
Quality control Department (IVAC).

Study period: From January 2017 to April
2021.

2.3. Research design

The research is carried out according to the
following steps: Develop specifications for
standard vaccines; develop production process;
producing batches of candidate standard
vaccines; quality evaluation; standard calibration
with international standard samples; develop user
manual, and to authorize usage.

The standard for the national aP standard
vaccine was developed based on WHO guidelines
for the establishment of national standard vaccine
[2] and the commercial acellular pertussis standard
vaccines [1].

The second objective is implemented through
the following steps: IVAC develops a production
process for acellular pertussis standard vaccine
based on the standards established in objective
1, based on the core process and production
equipment of commercial aP construct lyophilized
process. At the time of the study, IVAC had not
yet produced commercial acellular pertussis
vaccines, only produced commercial whole-cell
pertussis vaccines, but studied the production of
acellular pertussis vaccine.

After production, the selected batch of vaccine
is evaluated for quality. If it passes the quality
control process, the batch of candidate standard
samples is calibrated with international standard
samples to determine the potency value, which is
recognized as a national standard sample.

Equipment and tools

Research using commercial acellular pertussis
vaccine production line at IVAC; lyophilization
line at IVAC; equipment for quality control of
acellular pertussis vaccines at NICVB and IVAC.

Materials, chemicals, media, standards



2.4. C& mau

Bing 1. C& miu cho tirng thir nghi¢m

Tén thdr nghiém

Cam quan 05 8ng [1]

pH 02 6ng[1]

Do 1&ch khéi lugng 07 &ng [5]
D06 3m ton du 15 6ng [6]
V6 triing 40 8ng [7-9]
Nhan dang 17 6ng[1]
Cong hiéu 02 8ng[1]

C& mau cho timg thir nghiém duoc tinh theo
huéng dan cia WHO.
2.5. Phwong phap chon miu

Cach chon cac 6ng mau chuan dé thyc hién
cac thir nghiém: Chon ngau nhién trén toan bd s6
6ng san xuét duoc, du kién 1500 6ng.
2.6. Cac thir nghiém danh gia & mdi buée

CAC BUGC THUC HIEN THU NGHIEM

- Cam quan,
pH, do léch
khéi luong, do
am ton du (thdr
nghiém héa Iy)

Ld véc xin mau chudn
du tuyén

Panh gia chat luong

NGi chuan véi mau

chudn quéc té - Vo trung

, - Cong hiéu
(Panh gia céng hiéu @é
duoc it nhat 12 s6 liéu) - Nhan dang

Hinh 1. Cac thir nghiém danh gid & méi budc

MJi buée thuc hién s& duoc kiém soat bai cac
thir nghiém kiém dinh theo hudng dan cia WHO
vé tiéu chudn VX ho ga v bao thuong mai cua
WHO [10]; tiéu chuan VX mau chuan qudc gia
[2]. Cac thir nghiém danh gia chat luong miu
chuan du tuyén sau san xuét bao gdbm: Cam quan,
pH, d6 1éch khéi luong, do am ton du, vo trung,
nhan dang, cong hi¢u.

Thir nghiém danh gia khi ndi chuan véi mau
chuin quéc té: Cong hiéu [1-2]. L6 VX mau
chuan dy tuyén ho ga vo bao 16 RaP01 dugc
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The study used the international standard of
acellular pertussis vaccine, code JNIH-3 provided
by the National Institute for Biological Standards
and Control: NIBSC, UK, with 34 TU/ ampoule
[4], 3-4 week old white mice; pertussis vaccine
Bordetella pertussis 18 323 by NIBSC.

2.4. Sample size

Table 1. Sample size for each test

Test name Sample size

Physical Appearance 05 tubes [ 1]
pH 02 tubes [ 1]

Uniformity
(Mass deviation)

07 tubes[5]

Residual moisture 15 tubes [ 6]

Sterility 40 tubes [ 7-9]
Identification 17 tubes [ 1]
Potency 02 tubes [ 1]

The sample size for each trial was calculated
according to WHO guidelines.

2.5. Sampling method

How to select the standard tubes to perform
the tests: Randomly select from all the tubes
produced, 1500 tubes are expected.

2.6. Evaluation tests at each step

IMPLEMENTATION STEPS TESTS

- Appearance, pH,
mass deviation,
residual moisture

Candidate standard
sample batch of

vaccines . :
\l/ (physicochemical
Quality evaluation test)
\l/ - Sterility
Calibration with - Potency
international standard - [dentity

sample
(Evaluate potency to get
at least 12 data)

Figure 1. Evaluation tests at each step

Each step will be controlled by validation
tests in accordance with the WHO guidelines
on the WHO commercial acellular pertussis
standard vaccine [10]; national standard vaccine’
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ndi chuan véi VX méiu chuan qudc té ho ga vo
bao JNIH-3.
2.7. Phuong phap thu thap théng tin

Po pH, st dung phuong phap xac dinh hao
huyt trong luong ctia mau khi 1am kho (loss on
drying) dé kiém tra d6 4m ton du [6], phuong
phap can dé xac dinh do léch khdi luong [5],
phuong phép cdy truc tiép dé kiém tra v tring
[7-9], phuwong phap khuéch tan mién dich kép
dé nhan dang khang nguyén ho ga vo bao [1],
phuong phép thir thach trén chudt nhit dé xac
dinh cong hiéu [1].

2.8. Xir Iy va phan tich s6 li¢u

Str dung Excel tinh gia tri trung binh, d6 Iéch
chuén (SD) cua cong hiéu mau chuan.

2.9. Pao dirc nghién ciru

Pé tai dugc thuc hién trong phong thi nghiém
va trén dong vat, khong thye hién trén nguoi.

liI. KET QUA

3.1.Két qua xay dung tiéu chuan chit lwong
véc xin mau chuin qudc gia ho ga vo bao

Cin cir vao hudng dan cia WHO vé thiét lap
VX miu chuin qubc gia, tiéu chuan ctia VX ho
ga vo bao thuong mai, dya trén tinh hinh san Xuét
thue té ctia IVAC, VX miu chuan qubc gia ho ga
vo bao can dat cac tiéu chuén sau:

Béang 2. Tiéu chuan vac xin mau chuan
quoc gia ho ga vo bao

PUONGPNSP a1 chudn ETED
danh gia
Dang M3t thuong Dang d6ng khd
Xac dinh hao
A A
DRQ am hut t[OﬂQ% < 3%
tondu | lugng cua mau
khi lam kho
Khdng cé dau hiéu phat
Vo tring | CAv truc tié trién cla vi khuan va
g YIVCUER | ham sau 14 ngay nudi
cay
pH Do pH 6,0-7.0
2 < R Banh dong kh6 mau
Camquan | Mat thuong trang, bong, khéng teo
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standard [2]. The tests to evaluate the quality of
the candidate standard samples after production
include: Appearance, pH, mass deviation, residual
moisture, sterility, identification, potency.

Evaluation test when calibrate candidate
standard with international standard sample:
Potency [1-2]. The batch of reference standard
vaccine for acellular pertussis batch RaPO1 was
calibrated with the international standard vaccine
for acellular pertussis JNIH-3.

2.7. Methods of information collection

pH measurement, using loss on drying method to
check for residual moisture [6], weighing method to
determine mass deviation [5], method direct culture
for sterility testing [7-9], dual immunodiffusion for
acellular pertussis antigen recognition [1], challenge
in mice to determine potency [1].

2.8. Data processing and analysis

Use Excel to calculate the mean, standard
deviation (SD) of the calibration standard.

2.9. Research ethics

The study was carried out in the laboratory
and on animals, not on humans.

lll. RESULTS

3.1. Results of development of quality
standards for national acellular pertussis
standard vaccine sample

Based on WHO guidelines on establishing
standards of

national standard vaccines,

commercial acellular pertussis vaccines,
based on actual production situation of IVAC,
national acellular pertussis standard vaccines

should meet the following requirements:

Table 2. National standard sample vaccine

standard acellular pertussis

Evaluation
methods

Form Normal eye

Criteria

Acceptance Criteria

Freeze-dried form

Determination

of weight loss

of samples on
drying

Residual

. <3%
moisture
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Do léch N . No sign of bacterial or
khdi luong Can <75% Sterity Direct culture | fungal growth after
L3 kha PURTY 14 days of culture
A o s a khang nguyén giai
Nhan K'Duec'h taf) doc 16 ho g (PT) va pH Measure pH 6.0-7.0
dang mién dich kep khang nguyén FHA Freeze-dried cake
o2 ~ A N | hite, flaky,
I Thir théch trén UG ppearance ormal eye w |taet ro;hil/ not
ghie chudt nhat - 9 v
] ] . ) ) ; .ast? Weigh <7.5%
3.2 Két qua thiét 1ap vic xin miu chuan eviation
quf')c gia ho ga vd bao Dual immune pertussis toxoid
, , , , Identification diffusi (PT) antigens and
3.2.1. Két qua sian xuat kiém dinh chat ITfrusion FHA antigens
lwgng 16 miu chuin du tuyén RaP01
PIE o T wyen Satmho Potency | Clahengeon > 34 1U/tube
Sau khi xay dung dugc quy trinh san xuat, quy mice

trinh dong kho, IVAC di san xuat duoc 16 VX miu
chuén dy tuyén RaP01 véi s6 lugng 1500 dng

L6 VX mau chudn du tuyén RaP01 duoc
NICVB danh gia chit luong.

3.2. Results of establishing national standard
vaccines for acellular pertussis

3.2.1. Results of production and quality
control of the standard sample batch of RaP01

After building the production process, freeze-drying
process, IVAC has produced a batch of candidate

Bang 3. Két qua kiém dinh chit lwong 16
mau chuan ho ga vo bao RaP01

Tiéu chuan standard vaccine RaP01 with the quantity of 1500 tubes.
chap nhan
Dang Danl?hqang Dangdéngkhd | Dat Table 3. Quality control results of the batch of
0 acellular pertussis standard samples RaP01
P am
N <3% 2,18 % Dat
ton du Criteria Acg;tp;?ir;ce Result Conclude
Lan 1: 6,97 . , ,
pH 6,0-7.0 L3n 2: 6.98 Forr:olf—lr?]tlon Freefztle—-r;]jned Freizotia—-r;jrled Pass
Trung binh: 6,98 Residual
esidua
8 5 da . 3% 2.18% Pass
hfgsnig,? tc:?é’un Khdng cé dau hiéu moisture
Vo cia F\)/i chusn | Phat trién cda vi Dat 1st time: 6.97
tring | o g khuan va nam sau ; pH 6.0-7.0 2nd time: 6.98
v nusicsy | 14 ngay nudi cay Average: 6.98
g3y y No sign of No sign of
Banh déng B4nh d6na khd ma bacterial bacterial
Cam khoé mau a? ong kho rpau Sterility or fungal or fungal Pass
quan | tring, bong, trang, bggg' khong | Bat growth after 14 | growth after 14
khéng teo days of culture | days of culture
A _ Freeze-dried | Freeze-dried cake
DO |?«Ch T8=00113 9 Appearance cake white, ﬂaky, white, fIaky, not Pass
khoi <75% SD=0,00016183 | Dat not atrophy atrophy
luong CV (%) =1,3551%
. s Average=00119g
an kgr?”?éi La khang nguyén de“\fgiison 7.5% SD=0.00016183 | Pass
Nhan ae?c ty6 hc?gé gidi doc thoga | o CV (%) = 1.3551 %
dang (PT) va khang (PT) va khang ' As pertussis | pertussis toxoid
nauvén FHA nguyén FHA Identification | toxoid (PT)and | antigens (PT)and | Pass
guy FHA . antigens FHA antigens
i‘l’gg > 34 1U/6ng 47311U/6ng | Pat Potency | >34IU/tube | 47.31IU/tube | Pass
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L6 vic xin mau chuan du tuyén ho ga vo
bao 16 RaP0l dat yéu cau cia mau chuin
qudc gia ho ga vo bao nhu di dé ra trong
muc tiéu 1.

3.2.2. Két qua ndi chuan véi vic xin miu
chuén quéc té

Pé ndi chuin v6i VX miu chuin quéc té,
16 RaP01 da dugc kiém tra cong hi¢u 7 lan tai
NICVB, 6 lan tai IVAC. Thir nghiém kiém tra
cong hi¢u dugc thuc hién song song véi VX mau
chuan quéc té INIH-3.

The batch of VX standard samples for RaP01
was evaluated by NICVB for quality.

The batch of acellular pertussis candidate
standard vaccine RaP01 meets the requirements of
the national acellular pertussis standard vaccine as
set out in objective 1.

3.2.2. Result of standard calibration with
international standard vaccine

In order to calibrate with international standard
vaccine, batch RaP01 has been tested for potency
7 times at NICVB, 6 times at IVAC. The potency

140 - - - —e—Cong hiéu
120 | | —GM
— > * —»—GM+SD
E 100 ¢ | S~ . | ——GM-sD
=
= 80 1 e—o / \\ ——GM+2SD
& sl \/A\ // \ * | ——GM-2sD
= 1 « t/\v x | -=—GM+3SD
g 40 { * | —=-GM-3sD
O 59| ) Tiéu chuan
[ ]
O T T T T T T T T .\ .\ .\ .
N9 D  © o A @ 9 N N ONTONT

Hinh 2. Két qua néi chuan vac xin m3u chuan ho ga vé bao
Figure 2. Result of national acellular pertussis standard vaccine calibrated with international standard vaccine

13 két qua thu dugc nam
trong gioi han GM + 2SD,
xac dinh duogc gia tri cong
hiéu trung binh cta 16 mau
chuin ho ga v6 bao la:
72,32 1U/bng (gi6i han trén:
113,97 1U/éng; giéi han
dudi: 30,67 IU/dng).

L6 miu chuan dy tuyén
da duogc cong nhan lam VX
mau chuin qudc gia ho ga
v6 bao 1an tht nht véi ma
s6 MCQG.aP.01.

Hinh 3. Ong véc xin m3u
chuén quéc gia ho ga vé bao
1an tha nhat

test was performed in parallel with
the international standard vaccine
JNIH-3.

13 results were obtained within
the limit of GM = 2SD, the average
potency value of acellular pertussis
standard vaccine was determined
as: 72.32 IU/tube (upper limit:
113.97 IU/tube; lower limit: 30.67
[U/tube).

The candidate batch of standard
samples was recognized as the first
acellular pertussis national standard
VX with code MCQG.aP.01.

Figure 3.The first national
standard sample tube of acellular
pertussis vaccine tube
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IV. BAN LUAN

4.1. Ban luan vé tiéu chuin vic xin miu
chuin qudc gia ho ga vé bao

Can ctr trén yéu cau ciia VX mau chuin qudc
gia, dya trén nén tang cia VX ho ga vo bao
thuong mai nhu Adacel, Tetraxim, Pentaxim,
Infarix hexa... chung t6i da xay dung dugc ti€u
chuén ciia VX mau chuin ho ga v6 bao. Theo
d6, vic xin MCQG c¢6 cac tiéu chuan gidng VX
thuong mai nhu: Cam quan, pH, v6 trung, nhan
dang, cong hiéu. VX méu chuan khong can céac
tiéu chi an toan chung va an toan dac hi¢u nhu
VX thuong mai do khong dung trén nguoi, chi
dung trong phong thi nghiém.

Cong hiéu 1a chi tiéu quan trong bac nhét trong
x4y dung tiéu chuan VX mau chuan. Tiéu chuan
ctia cong hiéu VX mau chuan qudc gia duoc xay
dung dya trén coéng hiéu VX mau chuin qudc
té ho ga vo bao lan thir nhat (34 IU/6ng) theo
phuong phép thir thach trén chudt nhit.

Dé dam bao tinh 6n dinh giita cac 1an thyc
hién thir nghiém kiém dinh chat luong VX
thuong mai, cong hi€u gitta cac lo phai tuong
dbi dong nhat, do do, d6 1éch khéi luong gitta
cac lo mau chuin duogc dua vao tiéu chuan cia
VX méu chuan qudc gia. Do 1éch khdi luong 1a
thong s6 phan anh d¢ chinh xic cta quy trinh
dong dng. MCQT san xuét tai NIBSC c6 hé sb
bién thién gitra cac 1o 1a 0,25 % cho san phém
khong nhét, va 1 % cho san pham nhét. WHO
khoéng dua ra tiéu chuan gidi han cho mau chuan
tha cdp (MCQG). Tuy nhién, chung tdi ciing
dua ra tiéu chuén cu thé cho chi tiéu do léch
khéi luong 13 < 7,5%.

Do 4m ton du lién quan dén murc d6 6n dinh
cua VXMC trong thoi gian dai bao quan. Trong
nghién ctru ndy, ching toi ciing dua ra tiéu chuan
theo mirc khuyén cao t6i thiéu caa WHO [2].

4.2. Ban luin vé 16 miu chuin quéc gia vic
xin ho ga vé bao da thiét 1ap

Dé san xuat duoc 16 VX miu chuan qudc gia
ho ga vo bao, IVAC da tién hanh xay dung quy
trinh san xuét. Quy trinh san xudt mau chuan
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IV. DISCUSSION

4.1.Discussing national standard vaccine of
acellular pertussis

Based on the requirements of national standard
vaccine, on the basis of commercial acellular pertussis
vaccines such as Adacel, Tetraxim, Pentaxim, Infarix
hexa... we have developed the standard vaccine of
acellular pertussis. Accordingly, MCQG vaccines
have the same standards as commercial vaccine
such as: appearance, pH, sterility, identification, and
potency. Standard vaccine does not need the same
general and specific safety criteria as commercial
because it is not intended for human use, only for
laboratory use.

Potency is the most important criterion in
developing specifications for MCQG. The national
standard potency was developed based on the first
acellular pertussis international standard (34 IU/
tube) by the challenge method in mice [1].

To ensure stability between commercial
vaccine quality control tests, the potency between
tubes should be relatively uniform, so mass
deviations between calibrator tubes are included
in the standard for national standard vaccine. Mass
deviation is a parameter that reflects the accuracy
of the tube closing process. International standard
vaccine manufactured at NIBSC has a coefficient
of variation between tubes of 0.25% for the non-
viscous product, and 1% for the viscous product.
WHO does not provide a limiting criterion for the
secondary reference sample (MCQG). However,
we also provide a specific standard for volume
deviation of < 7.5%.

Residual moisture is related to the stability
of vaccine over a long period of storage. In this
study, we also set standards according to the
WHO minimum recommended level [2].

4.2. Discussing the national standard sample
batch of acellular pertussis vaccine established

In order to produce a batch of national standard
vaccine of acellular pertussis, IVAC has developed
a production process. The production process of the
standard vaccine of acellular pertussis in the study
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VX ho ga v6 bao trong dé tai gan giéng voi quy
trinh san xuat VX ho ga vo bao thuong mai &
cong doan san xuat ban thanh pham, khac ¢ giai
doan thanh pham. VX ho ga v6 bao thuong mai
thudng duoc san xuat phdi hop véi cac VX khac
con VX méu chuan ho ga vo bao san xuat don 1¢
va dugc dong kho dé tao d6 6n dinh cao hon khi
su dung lau dai.

Vé s6 luong, 16 MCQG vic xin ho ga vo bao
RaP01 duoc san xuat v6i s6 lwong 1500 dng, du
dung trong 10 nam.

Vé chat lwong, 16 MCQG ho ga vo bao RaP01
dat yéu ciu vé cac tiéu chuan di dé ra. L6 mau
chuan nay s& dugc phén tich xu hudéng cong
hiéu hang nim.

Vé két qua ndi chuan, viéc nbi chuan miu
chuén loat mau chuan du tuyén vo1 MCQT duoc
thuc hi¢én tai 2 phong thi nghiém doc lap, tai
IVAC va NICVB; str dung VX mau chuan quéc
té song song trong qua trinh ndi chuan. Tong 13
lan thyuc hién thu nghiém doc 1ap cho ra 13 két
qua, dap tng duoc yéu ciu cia dé cuong dé ra,
c6 it nhat 12 s ligu.

Mic du chi ¢6 2 PTN tham gia nhung két qua
tin cdy cao do:

Phuong phap thir thach trén chudt nhét 1a
phuong phap chinh thuc da duoc WHO cong
nhan, duoc st dung ¢ nhiéu PTN 1én trén thé
gi6i, duge dua vao Dugc dién Anh (BP), My
(USP), chau Au (EP).... dd duoc tham dinh &
nhiéu PTN cua nhiéu nha san xuét khac nhau;
tit ca nhan vién ctia IVAC va NICVB déu c6
br:ing cép chuyén moén phu hgp; dugc dao tao
cu thé vé cac k¥ thuat/cong viéc ma ho s€ thuc
hién; duoc danh gia tay nghé mot cach chit
ch& vé cac ky thuat. V& nguyén vat liéu, hoa
chét; trang thiét bi va dung cu: Mdi nguyén
vat lidu, hoa chat st dung trong qua trinh san
xuat, kiém dinh VX déu cé chimg chi phan tich
(CoA: Certificate of Analysis). Mdi trang thiét
bi, dung cu déu dugc hiéu chuan, danh gia dinh
ky hang nam.

Phan tich két qua néi chuan véi MCQT cho
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is similar to the production process of commercial
acellular pertussis vaccine at the semi-finished
production stage, different from the finished
product stage. Commercial acellular pertussis
vaccine is usually produced in combination with
other vaccine while acellular pertussis standard
vaccines are produced singly and freeze-dried for
greater stability over long term use.

Quantity-wise, the batch of MCQG acellular
pertussis vaccine RaPOl is produced with the
quantity of 1500 tubes, enough for 10 years.

About quality, batch of MCQG acellular
pertussis RaP01 met the requirements of the set
standards. This batch will be analyzed for annual
performance trends.

As a result of calibrating standards, the
calibration process with international standard was
done at 2 independent laboratories, at IVAC and
NICVB; using international standard in parallel in
the calibrating process. A total of 13 independent
experiments produced 13 results, meeting the
requirements of the proposed protocol, with at
least 12 data.

Although only 2 laboratories participated, the
results are highly reliable due to:

The challenge method on mice is the official
method recognized by WHO, used in many
large laboratories around the world, included
in the British Pharmacopoeia (BP), US (USP),
European Pharmacopoeia (EP), etc., has been
validated in many laboratories of many different
manufacturers; all staff of IVAC and NICVB
hold appropriate professional qualifications;
specific training on techniques or tasks they will
perform; technically and rigorously evaluated.
Regarding raw materials and chemicals;
Equipment and tools: Each material and
chemical used in the production and evaluation
of vaccine has a certificate of analysis (CoA).
Each equipment and instrument is calibrated
and evaluated annually.

Analysis of national standard vaccine calibration
results with international standard showed that the



thay cong hiéu cta 16 miu chuin 6n dinh, toan
bd 13 két qua thu dugc déu nam trong giGi han
trung binh cong trir 2 d6 1éch chuan.

V. KET LUAN

L6 vic xin mau chuan ho ga v6 bao (MCQG.
aP.01) duoc nghién ctru va san xudt bai Vién
Kiém dinh Qudc gia Vic xin va Sinh phim Y
té két hop véi Vién Vic xin va Sinh pham Y té
dat tiéu chuan vé miu chuin qudc gia, co gia
tri cong hiéu trung binh dat 72 1U/dng (30,67-
113,97 1U/6ng).
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potency of the standard batch was stable, all 13
results were within the mean of plus or minus 2
standard deviations.

V. CONCLUSION

The standard batch of acellular pertussis vaccine
(MCQG.aP.01) has been researched and produced
by National institute for control of Vaccine and
Biologicals with the Institute of Vaccines and
Biologicals, which meet the standards for national
vaccines, with an average potency of 72 IU/tube
(30.67-113.97 IU/tube).
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