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Abstract

Background/Purpose: A national standard for inactivated polio vaccine (IPV) was established
for the quality assurance of vaccines. Based on the demand for vaccine quality management,
the number of national standard vaccines must be in large quantities and the quality should be
stable for a long time (10 years or more). Producing standard vaccines is divided into 2 main
contents. The first is to establish and evaluate the national reference standards, the second is
to evaluate the stability of the product. Therefore, determining the stability of the vaccine is
extremely important and accounts for most of the work in establishing the national standard
vaccine. NICVB has successfully established the prescribed number of standard IPV vaccines.
In this study, we present the process of studying the stability of the standard IPV.

Methods: A lot of standard vaccines manufactured by POLY VAC were used to establish the
standard for the national standard. ELISA analysis was used to evaluate the antigen content
of the candidate standard and in the thermo-stability study with storage temperature and time
following the guidelines of the World Health Organization (4°C, 25°C, 37°C for different
time periods: 1 week, 2 weeks, and 4 weeks for type 1, 2, and 3. Data were analyzed by the
Arrhenius equation to calculate the shelf life of standard IPV vaccines.

Results: The results show the national standard vaccine batch MCQG.IPV-01 with the
number of 1500 vials met the requirements for thermal stability for all 3 serotypes 1, 2, 3,
and the shelf life is up to 10 years.

Conclusion: The national standard IPV, after meeting research criteria, is put into use with the
stability of standard type 1: 6,239 (95% CI: 5,326 - 7,151) DU/ml, type 2: 10,737 (95% CI: 9,504
—11,970) DU/ml, type 3: 17.438 (95% CI: 15.365 — 19,511) DU/ml when stored at -70°C.
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PANH GIA TINH ON PINH VAC XIN MAU CHUAN QUOC GIA IPV

Lé Thi Hai Yén", Pao Thi Thily', Quach Thi Huyén Trang', Nguyén Thi Kiéu',
Nguyén Thi Bich Hanh?, L& Thu Nga2, Nguyén Phwong Thio?, Nguyén Thi Hoa',
Doan Hiru Thién'
"Vién Kiém dinh Quoc gia Vic xin va Sinh pham y té
Trung tam nghién ciru san xudt vdc xin va sinh pham y té
Nhdan ngay 15 thang 6 nam 2022
Chdp nhdn dang ngay 18 thang 7 ndm 2022
Tém tit
Bt vin dé/ Muc tiéu: Vic xin mau chuin qudc gia IPV duoc thiét 1ap nhdm phuc vu cong tac
kiém dinh chat lugng véc xin. Theo nhu cau cua kiém dinh thi s luong vic xin phai nhiéu va
chit luong 6n dinh dé ding trong khoang thoi gian dai (10 nam tré 1én). San xuat vic xin mau
chuén chia 1am 2 n6i dung chinh. Thir nhét 1a thiét 1ap va danh gia tiéu chuan, th hai 1a thiét
1ap va danh gia tinh on dinh. Vi thé viéc xac dinh tinh 6n dinh cta véc xin vo cung quan trong
va chiém phan 16n cong viéc trong viéc thiét 1ap vic xin mau chuin qudc gia. NICVB d thiét
lap thanh cong s6 lugng véc xin mau chuan IPV theo qui dinh. Trong nghién ciru nay ching toi
trinh bay qua trinh nghién ctru tinh 6n dinh ciia vac xin mau chuan IPV.
Phuong phap: Str dung mot 16 vac xin mau chuan da dat hang san xudt tir POLYVAC thiét
lap tiéu chuan mau chudn, sir dung phwong phdp ELISA dé danh gia ham lwong khéing
nguyén ciia mau chudn, dong thoi sir dung quy trinh nghién ctru tinh 6n dinh nhiét bao gdbm
qui trinh vé thoi gian nhiét d6 theo huéng din cia td chire y té thé gidi 4°C, 25°C, 37°C theo
cac thoi gian khac nhau: 1 tuan, 2 tudn, va 4 tuan ddi véi cac typ 1,2,3. S6 liéu duge xu ly
theo phuong trinh Arrhenius dé tinh han st dung cta véc xin mau chuan IPV.
Két qua: Két qua cho thiy 16 vic xin mau chuan qudc gia MCQG.IPV-01 véi s6 lugng 1500
typ dat yéu cau vé tinh on dinh nhiét theo thoi gian ca 3 typ 1, 2, 3 va han sir dung dén 10 nam.
Két luan: Vic xin mau chuan quéc gia IPV sau khi nghién ctru dat yéu cau duoc dua vao st dung
¢6 tinh 6n dinh véi tiéu chuan typ 1: 6,239 (95% CI: 5,326 — 7,151) DU/ml, typ 2: 10,737 (95%
CI: 9,504 — 11,970) DU/ml , typ 3: 17,438 (95% CI: 15,365 — 19,511) DU/ml khi cét giit & -70°C
Tir khéa: Mau chudn; véc xin mau chudn quéc gia IPV; mau chudan IPV, IPV
1. bat van dé xin mau chuén. Vic xin IPV dugc dat hang
Du 4n san xuét mau chuén vic xin [PVt nha sin Xuét san xudt véi cac tiéu chuan
nam trong dy dan Qudc gia san xuat 11 vac VO trung, cdm quan, nhan dang, cong hi¢u,
thé tich dong 6ng, pH. Lo vic xin, vic xin

. mau chuan duoc dat hang tir nha san xuét voi
Tac gia lién hé.

E-mail address: haiyenleth@gmail.com, ; ] )
https: doi.org/10.56086/jcvb.v2i2.31. gia chat lugng tir nha san xuat va Vién kiém

s6 luong 1500 lo. Lo vic xin ndy duge danh
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dinh Qudc gia Vic xin va Sinh phiam vy té.
Két qua thu duge nhu sau. Tiéu chi vo tring:
dat, khong c6 su phat trién cta vi khuan va
nam, thé tich dong 6ng: dat, 0,62ml; cam
quan: dat, dung dich trong khong mau,
khong c6 vat thé la. pH: dat; nhan dang: dat,
c6 chira khang nguyén bai liét; cong hiu typ
1: 6,23 DU/ml, typ 2: 10,36 DU/ml, typ 3:
17,11 DU/ml. Cac tiéu chi nay xay dung dua
theo tiéu chuan cta duoc dién Viét Nam 5,
nha san xudt, tiéu chuan cua to chic y té thé
gidi. [1, 2] Sau khi danh gia 16 vic xin dat
trd thanh 16 véac xin mau chuan IPV qudc gia
c6 mi s6: MCQG.IPV.01.

Dé thiét 1ap s6 luong vic xin 6n dinh
st dung trong thoi gian dai thi phai danh gia
tinh on dinh. Tinh 6n dinh ctia miu chuan
dugc danh gia qua ti I¢ gidm cong hi¢u &
cac nhiét do khac nhau. Nghién ctru tinh 6n
dinh gé)m ¢ On dinh gém c0O 2 loai. Loai thir
nhét 1 6n dinh dai han. Két qua cho chinh
xac nhung thoi gian nghién ctru 1au, khong
c6 két qua ngay O giai doan dau cua nghién
ctru. Loai thir hai 1a nghién ctru 140 hoa cap
tdc. Thrc 1 nghién ctru tinh 6n dinh & cac dai
nhiét do cao hon nhiét 46 bao quan khuyén
c40, con goi 13 nghién ctru thuc dy nhiét.
Nghién ctru nay dugc thiét ké nham ting
nhanh téc do phan huy vat ly hodc hoéa hoc
ctia cac thanh phan trong VX dé xac dinh ty
1¢ thay ddi cac dac tinh cia mau theo thoi
gian ¢ cac nhi¢t d§ cao hon nhi¢t do bao
quan thong thuong. Két qua nghién ctru l3o
hoa cép tdc co thé sir dung dé du doan han
ding cua VX mau chuan.

Tinh 6n dinh phai dugc xéac dinh vi ba
muc dich sau:

Udc lugng thoi gian st dung trong
diéu kién luu trit nhat dinh. X4c dinh diéu

kién van chuyén thich hop. Xac dinh thoi
gian gitt dwoc cong hiéu sau khi hdi chinh
méu chuan. Han duing ctia mau chuan dugc
du dodn dua vao: Kinh nghiém st dung
mAau chudn, nghién ctu tinh on dinh dai
han ¢ cac khoang cach phu hop cua mot san
pham cu thé. Theo ddi gia tri cong hiéu cua
mau chuan. Kiém tra cong hiéu mau chuan
thuong ky bang chuan qudc té.

Pé du doan han dung, can phai lam
nghién ctru thiic ddy nhiét trén cac mau bao
quan ¢ nhiéu diéu kién khac nhau. S6 liéu
tir nghién ciru nay dugc xir Iy bang phuong
trinh Arrhenius. Phuong phap nay duogc
ding dé uéc luong han ding & nhiét do luu
trit va nhimg nhiét do co thé gap phai trong
qua trinh van chuyén. Mot s6 VX tuan theo
quy luat Arrhenius trong dai nhiét do hep
nén cac nghién ctu thuc ddy nhiét phai
duoc thiét ké phu hop dé ude luong mire d6
gidm cong hi¢u theo nhiét do va thoi gian
bao quan chinh xac nhat. [3.,4,5,6].

2. Phwong phap nghién ciru
2.1. Poi twong, thoi gian, dia diém nghién civu

Pbi tugng nghién ciu: Lo vic xin
MCQG.IPV.01

Mau chuan qubc t¢ VX IPV lan thir
nhat, NIBSC, mi sb 17/160, dang dong
bang, cong hi¢u 100 SDU typ 1; 100 SDU
typ 2; 100 SDU typ 3

- Thoi gian nghién ctu: Tu thang
4/2020 dén thang 4/2021

- Pia diém nghién ctru Khoa Kiém
dinh vic xin vi rat, Khoa Mau chuén.

2.2. Vit ligu, héa chit

Cac huéng dan cia WHO; World
Health Organization (2011), WHO manual
for the establishment of national and other
secondary standards for vaccines. WHO/
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1VB/11.03;World Health Organization
(2006), Recommendation for preparation,
of
international and other biological reference
standards, WHO TRS 932, annex 2; Mau
chuan qudc t& VX IPV lan thi nhat, NIBSC,
ma sd 17/160, dang dong bang, cong hiéu
100 SDU typ 1; 100 SDU typ 2; 100 SDU
typ 3; Chuan noi kiém: (Purifed poliovirus
Reference 9-27-13);Khang thé gin phién:
typ 1 (13/218), NIBSC; Khang thé gin
phién: typ 2 (13/220), NIBSC;Khang thé
gan phién: typ 3 (13/222), NIBSC; Khang
thé bac 2: typ 1 (234), NIBSC; Khang thé
bac 2: typ 2 (1050), NIBSC; Khang thé bac
2: typ 3 (520), NIBSC; IgG (Anti-Mouse
IgG (whole molecule)-Peroxidase antibody
produced in sheep/Sigma-Aldrich/A6782);

Céc hoa chat thuong mai ding cho
ELISA.

2.3. Thuc hién

characterization and estsblishment

Khang thé dugc gin vao cac gia thé
trén phién 96 giéng. Sau d6 rira phién loai
bo cac khang thé tu do, dung hoa chét thich
hop 13 BSA hoic Skill milk dé phu kin cac
16 tréng trén giéng. Khang nguyén duogc pha
loding dé giam bét su tre ché cua ta duoc két
hop v6i cac khang thé dic hiéu twong tmg.
Sau d6 u dé phan tng khang nguyén khang
thé xay ra. Khi khang nguyén khang thé bat
cdp thi thém khang thé cong hop co co chét.
Cubi cting do OD & budc séng thich hop.
2.4. Cdch dinh gid sw én dinh ciia vic xin
mdu chuin IPV

Panh gia tinh on dinh nhiét, du doan
han dung bang phuong phap thiic day nhiét.
3 dai nhiét d6 duoc nghién ctru 1a 4°C, 25°C,
37°C. Céc thoi gian nghién ctru ing véi tung
dai nhiét d¢ 1a 1 tuln, 2 tuén, 4 tuén.

Phuong phép xac dinh: ELISA.

3. Két qua

Bang 1. Cong hi¢u ciia vic xin & cac khoang thoi gian khac nhau tai 4°C, 25°C va 37°C so
v6i miu xuit xwéng typ 1

Nhiét do -70°C Du/ml 25°C 37°C
Thoi gian 4°C
0 3
1 ND* 6,242 5,970 5,975
2 ND 6,163 4,827 4,275
4 ND 6,366 2,422 0

Ghi chu: *ND: khong thuc hién.

Béng 1 cho thay rd su giam cong hiéu
typ 1 theo thoi gian khi 1 véc xin ¢4°C,25°C
va37°C. Tir két qua thu dugc ¢ bang 1, St
dung phan mém JMP Prol3 dé xir 1y sé
lidu, v6i tiéu chuan cong hi¢u > 3 DU/ml
. Sau 10 nam bao quan ¢ -70°C, cong hi¢u

typ 1 ctia mau chuan quéc gia IPV mai sb
0120 van dam bao yéu cau > 3 DU/ml véi
cong hiéu dy doan 6,239 (95%CI: 5,326 —
7,151) DU/ml.
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Bang 2. Cong hiéu ciia vic xin & cac khoang thoi gian khac nhau tai 4°C, 25°C va 37°C typ 2

Nhiét do Du/ml
-70°C 25°C 37°C
Thoi gian 4°C
0 3
1 ND* 10,384 10,670 10,385
2 ND 10,319 7,877 5,919
4 ND 10,103 5,677 0

Ghi cha: *ND: khong thuc hién.

Béng 2 cho thay rd su giam cong hiéu
theo thoi gian khi u vic xin & 4°C, 25°C
va 37°C. Tir két qua thu duoc ¢ bang 2, St
dung phan mém JMP Prol3 dé xur 1y sb
liéu, voi tiéu chuan cong hiéu > 3 DU/ml.

Sau 10 nam bao quan ¢ -70°C, cong hi¢u
typ 2 cia mau chuan qubc gia IPV mi s
0120 van dam bao yéu cau > 3 DU/ml véi
cong hiéu du doan 10,737 (95%CI: 9,504 —
11,970) DU/mL.

Bang 3. Cong hiéu ciia vic xin & cic khoang thoi gian khac nhau tai 4°C, 25°C va 37°C typ 3

Nhiét do Du/ml
-70°C 25°C 37°C
Thoi gian 4°C
0 12
1 ND* 17,440 17,389 16,819
2 ND 17,031 12,300 10,718
4 ND 16,069 9,209 0

Ghi cha: *ND: khong thuc hién.

Bang 3 cho thiy rd sy giam cong hiéu
theo thoi gian khi & vic xin ¢ 4°C, 25°C
va 37°C.Tu két qua thu duoc ¢ bang 4, St
dung phan mém JMP Prol3 dé xu 1y sb
lidu, véi tiéu chuan cong hiéu > 12 DU/ml
. Sau 10 ndm bao quan ¢ -70°C, cong hi¢u
typ 3 cta mau chuan qudc gia IPV mi s6
0120 van dam bao yéu cau > 12 DU/ml véi
cong hiéu du doan 17,438 (95%CI: 15,365
—19,511) DU/mlL.

Sau 10 nam bao quan & -70°C, cong
hiéu typ 1 ciia mau chuan quéc gia IPV ma
s6 MCQG -IPV.01 van dam bao yéu ciu
> 3 DU/ml v6i cong hi¢u dy doan 6,239
(95%CI: 5,326 — 7,151) DU/ml. Cong hi¢u
typ 2 cia mau chuan quéc gia IPV  dam

bao yéu cdu > 3 DU/ml véi cong hiéu du
doan 10,737 (95%CI: 9,504 — 11,970) DU/
ml, cong hiéu typ 3 cua miu chuin qudc
gia IPV dam bao yéu cau > 12 DU/ml véi
cong hi¢u du doan 17,438 (95%CI: 15,365
—19,511) DU/ml. Nhu vay han str dung cua
16 mau chuan MCQG - IPV.01 trén 10 nim

4. Ban luian

Theo tiéu chuin miu chuan IPV do
NICVB dua ra, VX MCQG IPV duoc san
xuat dua trén qui trinh nghién ctru phat trién
san pham bai liét bt hoat IPV, POLY VAC két
hop cting NICVB nghién ctru san xuat mau
chuan qudc gia IPV. S6 luong san xuét 1500
6ng ding dé danh gia chat luong va sir dung
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1am mAu chuan. Vic xin IPV chtra typ 1, typ
2, typ 3 ching Sabin. POLY VAC da ty nghién
ctru va phat trién qui trinh san xuat IPV.

Viéc danh gia tinh 6n dinh vé cong
hiéu cua véc xin du tuyén tai cac nhiét do
bao quan mau khac nhau 13 rat can thiét
gitip danh gia dugc mic do 6n dinh vé chat
lwong ctia miu chuan khi bao quan dé trong
cac diéu kién nhiét d6 cao hon [1, 3]. Vi
trong qua trinh bao quan, st dung vic xin
mau chuin s& kho tranh khoi cac rui do
ngoai y muén nhu: mat dién, van chuyén
duong xa trong cac diéu kién nhiét d6 cao
hon nhiét do bao quan -70°C.

Cong hiéu vac xin mau chuan phai cao dé
thda man cac yéu cau 6n dinh trong thoi gian
dai trong it nhat tir 5 &én 10 ndm nén hiéu gia
clia véc xin phai cao hon mic t6i thiéu.

Ngoai cac tiéu chuan dinh tinh va dinh
lugng, NICVB cling dua ra thém tiéu chuén vé
han str dung trén 10 nam. Theo s liéu thu duge
trong nghién ctru ndy, 16 vac xin mau chuan
quéc gia IPV 6n dinh sau 10 ndm. NICVB dua
ra tiéu chuén trén cin clr vao dic tinh cua vic
xin IPV. Vic xin dung dich thudng c6 do bén
khong bang cac loai vac xin dong kh, dé anh
huong boi tac dong ctia nhiét do. Pé xay dung
duoc mot 16 mau chuan qudc gia ton kém rat
nhiéu stic nguoi, siic ciia, trai qua rat nhicu
cong doan khac nhau nén han str dung cua Véc
xin mau chuan quéc gia dai thuc sy can thiét
dé tiét kiém thoi gian, tai chinh.

Nhié¢t do bao quan VX mau chuin
cling dong vai tro quan trong dé duy tri
dugc cong hi€u trong thoi gian dai. Chung
t6i lya chon bao quan VX mau chuén IPV
sau san xuét & -70°C, khong luya chon bao
quan & nhiét dé cao hon nhim duy tri tinh
on dinh va han dung cho véc xin mau chuin

Vic xin IPV khong bén véi nhiét do,
toc d6 phan huy cao, & 37°C téc d6 phan
huy & cac typ sau 1 tudn giam khoang 30 %
nhung sau 2 tuan toc d6 phan hay dén 50%.

Trong nghién ctru ndy ching to1 lya
chon cac nhiét do 4°C, 25°C va 37°C dé
danh gia cong hiéu cia VX dua theo cac
huéng dan ciia WHO.

Két qua thu duoc sau khi nghién ctru
tinh 6n dinh nhiét xir Iy bang phan mém
JMP Prol3, phan mém chuyén dung dé
du doan han ding bang phuong phép thic
day nhiét.

Chung t6i st dung phian mém JMP
Prol3, phan mém xay dung trén phuong
trinh Arrhenius, dé xtr 1y s6 liéu nghién ctru
tinh 6n dinh nhiét. Phuong trinh Arrhenius
cling dwoc WHO khuyén céo dung cho xir
Iy s6 liéu du doan han dung. Nghién ctru
trudc day cua Viét Nam dung forecast cta
Excel dé xir 1y sd liéu.

Sau 10 ndm bao quan ¢ -70 °C, cong
hiéu typ 1 ctia mau chudn qubc gia IPV ma
s MCQG -IPV.01 vin dam bao yéu ciu
> 3 DU/ml v61 cong hiéu dy dodn 6,239
(95%CI: 5,326 — 7,151) DU/ml. Cong hi¢u
typ 2 ciia mau chudn qudc gia IPV dam
bao yéu cau > 3 DU/ml véi cong hi¢u du
doan 10,737 (95%CI: 9,504 — 11,970) DU/
ml, cong hiéu typ 3 cua mau chuin quéc
gia IPV dam bao yéu cau > 12 DU/ml véi
cong hi¢u du doan 17,438 (95%CI: 15,365
—19,511) DU/ml.

Két qua dy doan han dung caia MCQG
vac xin IPV cho thady VXMC qudc gia IPV
6n dinh & nhiét d6 bao quan < -70°C.

5. Két luin
Vic xin mau chuan qudc gia loat
MCQG.IPV.01 sau khi danh gi4 c6 tinh dong
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nhat va d6 6n dinh cao, dat yéucauvé  chét
luong d6i v6i vac xin mau chuan qudc gia
theo yéu cau ctia TS chirc Y t& Thé gidi. Vic
xin bao quan & -700C cé han dung du doan
trén 10 nam; Vic xin 6n dinh & 2-80 C it nhat
trong 4 tuan van dat két qua typ 1 6,366 DU/
ml, typ 2 10,103 DU/ml, typ 3 16,069 DU/m,
& 250C 6n dinh ti da trong 2 tuan dat két qua
typ 1 4,827 DU/ml, typ 2 7,877 DU/ml, typ 3
12,3 DU/ml, va & 370C 6n dinh ti da trong
1 tuan dat két qua typ 1 5,975 DU/ml, typ 2
10,385 DU/ml, typ 3 16,819 DU/ml.
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