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Panh gia don vi cong hiéu vac xin mau
chuan quac gia Uon van RT4-01 strdung
cho kiem dinh chat luong vac xin Uon van
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TOM TAT

Nghién ctru x4c dinh sé don vi trung binh cua
mot 6ng miu chuan Qudc gia Udn van RT4-01
(gié tri cong hiéu) tai thoi diém nghién cru (ndm
2016-2017) bang cach thyc hién nim lan doc
lap, mdi 14 mot 6ng mau chuén RT4. Két qua xac
dinh dugc cong hi¢u cua mau chuin RT4-01 la
545 [U/6ng, dat tiéu chudn cua T6 chirc Y t& Thé
2161 (WHO) str dung trong thir nghiém cong hi¢u
Ubn van tai Vién Kiém dinh Quéc gia Vic xin va
Sinh pham y té (NICVB).

Tir khoa: mdu chudn RT4-01, céng hiéu

Uon van.

I. DAT VAN DE

Theo khuyén céo ciia T6 chirc Y té Thé gi6i
(WHO. TRS No.932), cac qudc gia nén c6 mau
chuan tai dia phuong cho kiém dinh ting 16
vic xin [9]. O Viét Nam, ngoai vic xin Bach
hau - Ho ga - Ubn van (DPT), Uén van (TT)
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ABSTRACT

The study determined the average number
of potency units in a Tetanus national reference
standard lot RT4-01 at the time of the study
(2016-2017) by five independent experiments.
The results determine that the potency of the
standard sample RT4-01 was 545 IU/tube,
which meets the standards of the World Health
Organization for use in the tetanus efficacy test
at the National Institute for Control of Vaccines
and Biologicals (NICVB).

Keywords: standard sample RT4-01,

potency of Tetanus.

I. INTRODUCTION

As recommended by the World Health
Organization (WHO. TRS No0.932), countries
should have local reference samples for testing
each batch of vaccine [9]. In Vietnam, in addition
to domestically produced Diphtheria - Pertussis -
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san xudt trong nude, ching ta con nhap véc xin
DPT, TT cua nhiéu nudc dé phuc vu nhu cu
ctia nhan dan. Do d6 viéc kiém tra cong hiéu
thanh phan Udn van c6 tan suat kha 16n. Nha
san xuét can vic xin miu chuan qudc gia lam
thudc do so sanh twong quan, con Vién Kiém
dinh Quéc gia Vic xin va Sinh pham y té can
mau chuan dé kiém dinh cac véc xin xuat xudng
va dang ky. Nam 2004 NICVB da hop tac véi
Vién Vic xin va Sinh pham Y té (IVAC) san
xudt vic xin mau chuan qudc gia Ubn van dong
kho véi cong hiéu 7001U/6ng. Vic xin nay hién
dang dugc sir dung & NICVB ciing nhu & IVAC
cho thir nghiém coéng hiéu uén van. Mau chuan
quéc gia udn van dong kho da duoc Khoa Kiém
dinh Véc xin vi khuan chuéan dinh lai vao nim
2009 v&i gia tri cong hiéu 550 TU/dng. Hién nay
con khoang hon 800 6ng, s lugng nay du dung
cho khoang 5- 7 ndm nén chung toi tién hanh:

Xac dinh don vi cong hi€u cua vic xin mau
chuan qudc gia Ubn van RT4-01 sau 12 nim
bao quan.

Il. PHUONG PHAP NGHIEN CUU

2.1 Poi twong, thoi gian va dia diém
nghién ciru

Péi twong nghién ctru 13 vic xin mau chuan
qudc gia Ubn van RT4-01.

Nghién ctru dugce tién hanh tai Khoa Kiém
dinh Vic xin vi khuan va Khoa Dong vat thuc
nghiém, Vién Kiém dinh Quéc gia Vic xin va
Sinh pham y té trong khoang thoi gian tir thang
10/2016- 10/2017.

2.2 Thiét ké nghién ciru

Nghién ctru dugc thyc hién bang phuong phap
mo ta thue nghiém trong phong thi nghiém.

2.3 Vit liéu nghién ctru

2.3.1 Méu sir dung trong nghién civu

Mau duoc chiing t6i sir dung trong nghién
ctru bao gém vic xin Udn van mau chudn quéc
té ma s6 08/218, cong hiéu 2601U/6ng do Vién
Qudc gia v& sinh hoc tiéu chudn va kiém soat
(NIBSC) san xuét, sb luong 06 6ng, véc xin
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Tetanus (DPT) and Tetanus (TT) vaccines, we also
import DPT and TT vaccines from many countries
to serve the people’s needs. Therefore, testing the
potency of the tetanus component has a fairly large
frequency. The manufacturer needs the national
standard sample vaccine as ameasure of correlation,
and National Institute for Control of Vaccines and
Biologicals necessiates the standard sample to
verify the released and registered vaccines. In 2004
NICVB cooperated with the Institute of Vaccines
and Medical Biologicals (IVAC) to produce a
lyophilized national standard sample vaccine
of tetanus 700IU/tube. This vaccine is currently
being used at the NICVB as well as at the IVAC
for tetanus potency test. The lyophilized tetanus
national standard sample was recalibrated by the
Department of bacterial vaccine quality control in
2009 with potency value of 550 [U/tube. Currently
there are more than 800 tubes, this quantity is
enough for about 5-7 years, so we proceed a study:

Evaluation of the potency of Tetanus national
reference standard vaccine RT4-01 after 12 years
of storage.

Il. METHODOLOGY

2.1 Subject and facilities

Subject of the study is Tetanus National
reference standard vaccine RT4-01.

The study is implemented at the Department
of bacterial vaccine quality control and the
Department of Experimental animals from
10/2016 to 10/2017.

2.2 Study design

It is a in-vitro descriptive study.

2.3 Materials

2.3.1 Samples

Samples used in the study include international
tetanus vaccine standard code 08/218, with
potency of 260IU/tube produced by NIBSC,
quantity of 6 tubes; and national standard sample
tetanus vaccine code number RT4-01 produced
by NICVB, quantity of 6 tubes and 2 tubes of
standard tetanus toxoid, code Tetox Vn10.
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Ubn van mau chuan quéc gia ma s6 RT4-01 do
NICVB san xuit, s6 luong 06 dng va 02 éng doc
t6 Udn van chuan ma sé Tetox Vn10.

2.3.2 Vit tu va trang thiét bi

Thiét bi: Pipet man, ti céy, may lic. .. Dung cu
v6 khuan: pipet nhwa, dau con céc loai...con han
str dung. Cac héa chat: nudc mudi sinh 1y, moi
truong Jensen.

2.3.3 Dong vt thi nghiém

DPong vit thi nghiém 1a chudt nhét tring ICR,
trong lwong 14-16/con véi sb lugng 1a 800 con.
Ngoai ra chiing toi con ding 132 chudt nhit tring
trong luong 16+0.3 g/con tiém dbi ching doc td.

Phuwong phap nghién ciru

Nhoém nghién ctru thuc hién 5 lan thu nghiém
doc 1ap v6i chuan 13 mau chuan udn van qudc té ma
08/218 [2, 6] cong hiéu trén chudt nhit 260 IU/ong
do NIBSC san xuat, mau thir 14 mau chuan qudc gia
vic xin Ubn van dong khdé RT4-01. Céc lan thuc
hién kiém dinh cling phuong phap, trong cting mot
phong thi nghiém va str dung cting mot thiét bi [4].
Duing cac phan mém Probit analysis, exel .. dé thong
ké va tinh toan cac két qua thu dugc [8]. Bo léch
chuan tuong ddi gitta cac 1an thyc hién can nho hon
hodc bang 50% [3, 5]. Gia tri cong hiéu cudi cung
can 16n hon hodc bang 350 IU/6ng.

2.4.1. X4c dinh cong hiéu caia vic xin Udn
van RT4-01
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2.3.2 Equipment and reagents

Pipetman, culture cabinet, vortex, plastic
consumables, saline, Jensen medium, and other
devices are in calibration and expiry date.

2.3.3 Experimental animal

Experimental animals are ICR albino mice,
weight 14-16g/head with the number of 800
animals. In addition, we also used 132 albino
mice weighing 16+0.3 g for toxin challenge.

Study method

5 independent tests are proceeded with the
standard as the international tetanus standard
sample code 08/218 [2, 6] efficacy in mice
with 260 [U/tube manufactured by NIBSC, the
test sample is the National Standard Sample.
Freeze-dried tetanus vaccine RT4-01. Tests
performed by the same method, in the same
laboratory, and using the same equipment [4].
We use Probit analysis software and Excel
for statistic analysis and calculate the results
[8]. The relative standard deviation between
repeated test should be less than or equal to
50% [3, 5]. The final potency value should be
greater than or equal to 350 IU/tube.

2.4.1. potency of RT4-01
tetanous vaccine

Determine

The sample vaccine and the standard vaccine
were both diluted with physiological saline in



Vic xin mau thir va vac xin mau chuan déu
dugc nhom nghién ctru tién hanh pha lodng bac
hai bang nuwéc mudi sinh 1y trong d6 vic xin mau
chuén quéc té pha & cac d6 pha: 1/20 - 1/40 - 1/80
- 1/160, véc xin mau chuan quc gia pha & cac do
pha: 1/40 - 1/80 - 1/160 - 1/320. Tiém mién dich
cho céc chudt voi lidu tiém/duong tiém 14 0,5 ml/
dudi da dui/con. Chudt sau tiém mién dich duogc
nuoi, theo doi trong 28 ngay. Sau d6 tiém thir thach
v6i liéu va duong tiém 1a 0,5ml/dudi da dui/con
vé6i lidu thir théch la SOLD,. Két qua duoc tinh
theo chuong trinh Probit Analysis cia WHO. Thtr
nghiém c6 gid tri néu: vé6i lidu thir thach khi tiém
cho céc nhém chudt ddi chimg thi nhom chudt tiém
dopha2 LD, c6 4 chuot chét trong thoi gian 96 gid
theo ddi, 0,5 LD, khong c6 chudt chét trong thoi
gian 96 gio theo doi va 1 LD, co it nhét 1 con va
khong qué 3 con chudt chét trong thoi gian 96 gioy
theo doi. ED, ctia mdi loat véc xin phai ndm gitra
liéu mién dich nho nhit va 16n nhat [1].

IIl. KET QUA

Sau khi thyc hién thtr nghi€ém cong hiéu Ubn
véan 5 lan doc lap, cac 14n thuc hién kiém dinh cung
phuong phap, trong cung mdt phong thi nghi¢m,
str dung cting mot thiét bi cho két qua nhu sau:

TAP CHi KHOA HOC KIEM DINH VAC XIN & SINH PHAM Y TE

which the International standard vaccine was
diluted in following factor: 1/20 - 1/40 - 1/80
- 1/160, National standard vaccine: 1/40 - 1/80
- 1/160 - 1/320. Mice are immunized with of 0.5
ml/head/subcutaneously. Post-immunized mice
were housed and monitored for 28 days. Then
inject challenge with 0.5ml/subcutaneously/
animal with challenge dose of 50LD50. The
results are calculated according to the WHO
Probit Analysis program. The test is valid if:
with a challenge dose when injected into control
groups of mice, the group of mice injected with
2 LD50 had all 4 mice that died during the 96-
hour follow-up period, 0.5 LD50 had no mice
died during the 96-hour follow-up period. 96
h follow-up period and 1 LD50 had at least 1
mouse and no more than 3 mice died during the
96 h follow-up period. The ED50 of each series
of vaccines must be between the minimum and
maximum immunogenicity doses [1].

lll. RESULTS

After repeating tetanus potency test 5 times
independently, the same method tests performed
in the same laboratory using the same equipment
gave the following results:

Bang 3.1: Két qua cong hi¢u Udn van ciia miu chuin RT4-01
Table 3.1: Potency test results of RT4-01 reference standard

Lan th& nghiém

Order of repeated test

K&t qua (1U/6ng) v6i 95% do tin ciy
Results (IU/tube) 95% ClI

1 1 578,55 (147,94-2620,69)
2 2 667,61 (427,11-1068,79)
2 3 588,75 (380,34- 915,92)
4 4 297,77 (146,63 - 524,78)
5 5 560,88 (327,99 - 934,04)
o | T s
7 SD 140,76

8 RSD (%) 25,81
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Hinh 3nh tiém mién dich va tiém thr thach mau
RT4-01 trén chuét nhat trang ICR

Immunization and challenge injection on test
animals of RT4-01 sample

IV. BAN LUAN

Vic xin mau chuan qudc gia can dugc ndi
v6i chudn quéc té cia WHO (chuén cao nhat) va
can t6i thiéu két qua cua nam 1an 1am doc 1ap, c6
gid tri dé dua ra gia tri cong hiéu cudi cung [2, 3].
Theo hinh 3.1 ta thdy cac két qua cong hi¢u thu
dugc déu nam trong khoang trung binh +2SD,
ttc 1a dat yéu cau vé d6 chum [3, 6]. RSD thu
duoc 13 25,81% nho hon 50% cho thiy sai sb
trong qué trinh thyc hién giira cac 1an 1a trong
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IV. DISCUSSION

National standard vaccines should be
calibrated to the WHO international standard
(highest standard) and require a minimum of five

independent, valid results to give a final efficacy
value [2, 3]. According to figure 3.1, it is observable
that results are in the range of Mean + 2SD, meeting
the requirements of precision [3, 6]. The RSD
obtained is 25.81% (less than 50%), indicating that
the error in the performance between repeated test
is within an acceptable level. During storage, the



murc chip nhan duoc. Trong qua trinh bao quan,
hién twong gidng hoa protein c¢6 anh hudng rat
16n dén sy giam cong hiéu vac xin dong kho.
Qua trinh nay sé& dién ra manh mé khi cong hiéu
bat dau c6 ddu hiéu giam 50% so voi ban dau.
Do d6, chiing t6i danh gia tinh kha dung ctia mau
chuan RT4-01 trén co s& so sanh véi 50% gia tri
cong hiéu ciia mau chuan khi xuit xuong 1a 350
1U/6ng (khi xuat xudng nam 2004 cong hiéu 1a
700IU/6ng) va voi lan chuan dinh méi nhét 1a
275 1U/6ng (chudn dinh nam 2009 véi gia trj 550
IU/6ng ). Trung binh cong hiéu giita cac lan thu
dugc 1a 545,37 1U/dng 16n hon 275 1U/éng va
350 IU/6ng. Vay gia tri cong hiéu méi dap umg
duoc yéu cau ctia mau chuan 1a chi can st dung
01 ong cho mot 1an kiém dinh. Nhu vay, mau
RT4 -01 co gid tri cong hi¢u mai 1a 545 (426,45
—697,45) IU/bng.

V. KET LUAN
Mau RT4 -01 c6 gia tri cong hidu méi 1 545
(426,45 — 697,45) IU/bng.

TAP CHi KHOA HOC KIEM DINH VAC XIN & SINH PHAM Y TE

phenomenon of protein degradation has a great
influence on the reduction of the effectiveness of
freeze-dried vaccines. This process will take place
strongly when the effect begins to show signs of
50% reduction compared to the original. Therefore,
we evaluated the usability of the calibrator RT4-01
on the basis of comparison with 50% of the ex-
factory calibrator potency value of 350 IU/tube
(700 1U/tube when released in 2004) and with the
latest calibration at 275 IU/tube (calibration in 2009
with a value of 550 IU/tube). The mean between
efficacy was 545.37 IU/tube, greater than 275 IU/
tube and 350 IU/tube. Therefore, the new potency
value meets the requirements of the standard
sample and requires only 1 tube for a single test.
Thus, sample RT4 -01 has a new potency value of
545 (426.45 - 697.45) IU/tube.

\. CONCLUSION

RT4-01 reference standard has a new
potency value of 545 IU/tube with 95% CI
(426,45 — 697,45).
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