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Abstract: The national standard of recombinant Hepatitis B vaccine, lot MCQG.HBV.02,
has been used since 2019 but there has been no stability studies published. This study was
carried out to predict the shelf life of the above national standard vaccine lot by accelerated
stability testing method to determine HBsAg antigen content of the national standard lot at
different storage temperatures: 25°C, 37°C and 45°C. The results showed that, at 25°C after
28, 56 and 84 days, the HBsAg contents of MCQG.HBV.02 lot were 28.8; 26.5 and 13.3 pg/
ml respectively; at 37°C after 28, 56 and 84 days, the HBsAg contents of vaccine lot were
17.4; 12.1 and 8.7 pg/ml respectively; at 45°C after 7, 14, 28, 56 days, the HBsAg contents
of vaccine lot were 15.4; 12.4; 5.8 and 3.3 ug/ml respectively. Using JMP Pro13 software
based on the Arrhenius equation, the results are as follows: the shelf life of national standard
vaccine lot was 1825 days (equivalent to 5.3 years); the HBsAg content is predicted to reach
20.4 pg/ml after 5 years that meets the requirement (> 20 pg/ml). Conclusion: Predicted
shelf life of the national standard of recombinant Hepatitis B vaccine, lot MCQG.HBV.02,
is 5.3 years at the storage temperature of 2-8°C.
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DU’ POAN HAN DUNG VAC XIN MAU CHUAN QUOC GIA VIEM GAN B
TAI TO HO'P LAN THU HAI

Nguyén Thi Kiéu", Poan Hiru Thién, Nguyén Thi Ly, Nguyén Kim Bach,
Bé Thi Thim, Nguyén Thi Hong Pinh, Phiing Hai Linh
“Vién Kiém dinh Quéc gia Vic xin va Sinh phiam y té
Nhan ngay 15 thang 12 nam 2022
Chdp nhén dang ngay 3 thang 2 nam 2023

Tém tit: Loat vic xin mau chuan viém gan B lan tht hai MCQG.HBV.02 duoc dua vao
sir dung tir nim 2019 nhung chua c6 nghién ctru danh gia tinh 6n dinh nao dwoc cong bé.
Nghién ctru nay dugc thyc hién védi muc ti€u dy doan han dung loat véac xin mau chuén trén
bang phuong phap thiic diy nhiét dé xac dinh ham luong khang nguyén HBsAg cua mau
chudn & cac nhiét do bao quan khac nhau: 25°C, 37°C va 45°C. Két qua nghién ctru cho théy,
o nhiét do 25°C sau 28, 56, va 84 ngay ham luong HBsAg cua loat MCQG.HBV.02 tuong
ung la 28,8; 26,5 va 13,3 pg/ml; O 37°C sau 28, 56 va 84 ngay ham lugng HBsAg cua loat
mau chuén 1an luot 14 17.4; 12,1 va 8,7 pg/ml. O diéu kién 45°C sau 7, 14, 28, 56 ngay ham
luong HBsAg cuia MCQG.HBV.02 theo thu tu 1a 15,4; 12.,4; 5,8; 3,3 pg/ml. St dung phﬁn
mém JMP Prol3 dya trén phuong trinh Arrhenius tinh dugc: Han dung loat mau chuan
la 1825 ngay (twong duong 5,3 ndm); sau 5 nam, ham lugng HBsAg du doan dat 20.4 pg
HBsAg/ml, dat yéu cAu theo tiéu chuén > 20 pug/ml. Két luan: Han dung dy kién cua loat véc
xin mau chudn quéc gia viém gan B tai t6 hgp MCQG.HBV.02 1a 5,3 nim khi bao quan &
nhiét d¢ 2-8°C.

Tir khod: Méu chudn viém gan B, han sir dung, MCQG.HBV.02

1. Pit van dé

Hang nam, nhiéu 16 vic xin (VX)
c6 thanh phin viém gan B, bao gdm ca
VX don gia nhu: Engerix B (GSK, Bi),
Euvax (Sanofi, Phap) hodc vic xin viém
gan B phdi hop nhu: Twinrix (GSK,
Bi), Infarix Hexa (GSK, Bi), Hexaxim
(Sanofi, Phap),...dugc kiém dinh chit
luong tai Vién Kiém dinh Qubc gia Vic
xin va Sinh phim y té (NICVB). Kha

nang bao vé cua VX viém gan B duogc

xac dinh thong qua ham lugng HBsAg
va can thyc hién song song vé&i vic xin
mau chuin (VXMC).

Do kinh phi san xuét, kinh phi ndi
chuén cho mét loat VXMC rét 16, ton kém
thoi gian...nén mdi loat VXMC duoc san
xuét v6i s6 lugng 16n, di ding trong it nhat
5- 10 nam. Vi vay, can phai danh gia tinh
on dinh cua loat mau chuin dé xem loat
mau chuan ndy c6 thé sir dung dugc trong

thoi gian dai nhu vay hay khong.
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Theo WHO, tinh 6n dinh cta sinh
pham duoc danh gia qua ti 16 giam ham
luong khang nguyén hoac hoat tinh ¢ cac
nhiét d§ bao quan khéc nhau [1], [2].

Nam 2017, NICVB di thiét lap 16 VX
méu chuan qudc gia viém gan B tai to hop
v6i mi s6 MCQG.HBV.02. L6 VXMC nay
da duoc danh gia chat luong va néi chun véi
mau chuan qudc t& (MCQT) nhung chua danh
gi tinh 6n dinh nhiét & du doan han dung. Vi
vay, trong nghién ctru nay chung t6i thuc hi¢n
dé tai “Du doan han diing cta loat véc xin mau
chuan qudc gia viém gan B lan thir hai, mi s6
MCQG.HBV.02” v61 muc tiéu dua ra duogc
han ding du kién ctia loat mau chuan.

2. Poi twong va phwong phap nghién ciru
2.1 Déi twong nghién ciru

L6 véc xin mau chuan qudc gia MCQG.
HBV.02, 1o 1 ml ¢6 ham lugng HBsAg sau
san xuét dat 29,5 = 4,32 mg/ml.

u!umvmv Qu!ccul

NGANBTAI TO Hgpy
Nk mwcum%u

{ting nguyén: (295241,
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v i

Hinh 1: Lo vic xin miu chuin viém gan B
tai to hop lan 2
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2.2. Tiéu chudn ddnh gid

Tiéu chuin ham lugng khing nguyén
HBsAg > 20 pg/ml [1], [3].

2.3. Dia diém va thoi gian nghién ciru

Pia diém: Vién Kiém dinh Quéc gia
Vic xin va Sinh pham y té (NICVB);

Thoi gian nghién ctru: Nam 2017 dén
Nam 2018.

2.4. Thiét ké nghién ciru

Phuong phap nghién ctru: Su dung
phuong phép thac ddy nhiét dé danh gia
tinh 6n dinh nhiét, dy doan han dung cua
loat mau chuén [1-5].

Thiét ké nghién ctru: Xac dinh ham
luong HBsAg ctia loat mau chuan & it nhat
3 nhi¢t d§ cao hon nhié¢t do bao quan du
kién, mbi nhiét d6 thuc hién tai it nhat 3
thoi diém, mdi thoi diém lip lai 3 1an [4,5].

St dung VX mau chuan quéc té dé
thuc hién song song trong qua trinh xéac
dinh ham luong HBsAg ctia VX mau chuan
qudc gia, xac dinh ham lugng HBsAg cia
mau chuin thong qua ham luong mAiu
chuan quéc té.

St dung phuong phap ELISA dé xac
dinh ham lugng HBsAg ctia mau chuan [6].

S6 liéu duge xur 1y bang phan mém

JMP Pro 3 duya trén phuong trinh phuong
trinh Arrhenius.
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Nhiét d6 va thoi gian danh gia tinh on dinh
nhiét cua VX MCQG viém gan B

‘/////////////1\\\\\\\\\\\\\\\,

25 0C 45 oC
28 ngly 37 0C 7 ngdy
56 ngay 28 ngay 14 ngay

. 56 ngay .

Hinh 2: Thiét ké nghién ciru tinh 6n dinh nhiét cia MCQG.HBV.02

2.5. C& méu, chon miu

Cach chon mau: Chon ngau nhién
cac lo thudce loat mau chuan dé dua vao
nghién cuu.

C& mau dugc xac dinh theo hudng dan
cia WHO cho thir nghiém xac dinh ham
luong HBsAg trong vic xin viém gan B: Sir
dung 1 lo VX méu chudn qudc gia va 1 lo VX
mau chuan quéc té trong mdi 1an thuc hién
thir nghiém xac dinh ham lugng HBsAg [6].
2.6. Vit ligu, héa chdt va thiét bi chinh

Trang thiét bi, dung cu: Tu am CO,,
dan ELISA, may ly tdm, mdy lic tuyp,
pipet, dau con, phién pha lodng. ..

Vit liéu, héa chét: Vic xin miu chuén
qudc té viém gan B ti t6 hgp, md W-0808-
01, Cong ty Cong nghé sinh hoc Berna da
qudc gia (Berna Biotech Korea Corp), Han
Quéc; bo kit HBsAg; cac hoa chét thuong
mai dung cho ELISA;...

2.7. Chi sé ddnh gid

Xac dinh ham lugng HBsAg trong
mau chuin khi bao quan ¢ cac nhiét do
khac nhau, cac thoi diém khac nhau [1],

[2], [31, [4].

2.8. Thu thdp sé li¢u

Thu thap s6 liéu béng cach thuc
hién céc thur nghiém xéc dinh ham lugng
HBsAg cuia loat mau chuan khi bao quan &
cac nhiét d6 khac nhau, cac thoi diém khac
nhau [1], [3], [6].

2.9. Xur Iy va phan tich sé ligu

St dung phan mém JMP Prol3, phan
mém chuyén dung dé du doan han dung
véc xin, sinh phdm dya trén phwong trinh
Arrhenius [1], [3].

2.10. Dao dirc nghién ciru

Nghién ciou dugc thuc hién trong
phong thi nghi¢m, khong thuc hién trén
nguoi hay dong vat thi nghiém.

3. Két qua

VX méu chuan viém gan B di duoc
danh gia ham luong HBsAg ¢ 3 nhi¢t dg 25
°C, 37 °C va 45°C. Ham lugng HBsAg cua
vic xin mau chuén & cac thoi diém duoc
thé hién trén cc bang sau:
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Bang 1: Ham lwgng HBsAg cua MCGG.HBV.02 khi biao quén ¢ 25 °C

Két qui Thoi gian 28 ngay 56 ngay 84 ngay
Lan 1 28,2 26,4 13,4
Lan 2 28,4 26,6 13,4
Lan 3 30 26,6 13,2
Trung binh 28.8 26,5 13,3

Don vi tinh: pg/ml
Béng 1 cho thdy c6 sy giam ham lugng 13,3 pg/ml. Tai thoi diém 28 va 56 ngay,
HBsAg clia vac xin MCQG viém gan B tai  ham lugng HBsAg dat 28,8 va 26,5 pg/ml,
t6 hop, cu thé: Khi bao quan ¢ 25°C dén van dat tiéu chuan > 20 pg/ml.
ngay thuor 84, ham luong HBsAg gidam con
Bang 2: Ham lwgng HBsAg cuia MCGG.HBV.02 khi bdo quan ¢ 37 °C

Két qui Thoi gian 28 ngay 56 ngay 84 ngay
Lan 1 17,6 12,2 8,6
Lan 2 17,2 12,2 8,8
Lan 3 17,6 12 8,8
Trung binh 17,4 12,1 8,7

Pon vi tinh: pg/ml
Bang 3: Ham lwgng HBsAg cia MCGG.HBV.02 khi bao quan é 45 °C

it qu;ll“h(‘)’i gian 7 ngay 14 ngay |28 ngay |56 ngay
Lan 1 15,2 12,4 5.8 3,4
Lén 2 15,6 12,4 5.8 3.2
Lan 3 15,4 12,6 5.8 3,4
Trung binh 15,4 12,4 5,8 3,3

Don vi tinh: pg/ml

Bang 2 va bang 3 cho thay ham luong 28 ngay ham luong di giam xubng dudi 20

HBsAg giam 10 rét theo thoi gian khi bao pg/ml. Khi bdo quan ¢ 45 °C, chi sau 7 ngay
quan ¢ nhiét do 37 °C va 45 °C. 037°C,sau ham luong HBsAg da nho hon 20 pg/ml.
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Céc s6 liéu ham luong HBsAg khi bao  doan han dung ctia loat mau chuan. Sir dung
quan ¢ cac nhi¢t do khac nhau, cac thoi phén mém JMP Prol3 dé xu ly s6 liéu.

diém khac nhau & trén duoc sit dung dé dy

I Untitled 2 - Degradation of Ham Iuigng by Ngay - JMP Pro == g
4 ~ Degradation Data Analysis z
4~ Overlay
4 Model Specification
Residual Plot  Inverse Prediction | Prediction Graph
= 11605 11605
4~ Prediction Plot DInf Exp | -Ru +Exp | Eae - Ngay
30 308  Nhiétdo
25 Parameter Estimate Low High Fixed
Dinf 28,5806 2583 313313
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o
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2
£
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© 1 Simple Linear Location Parameter Path [ i 2134416 231.0545 239.0866 0 Normal; Intercept o
evaluations done [#8 Ov

Hinh 3: Ham lwong HBsAg du kién ciia VXMC viém gan B sau 1825 ngay (5 nim)

Theo sb liéu thu duoc, sau 5 ndm bao  diém khi ham luong HBsAg & ranh gioi 20
quan ¢ nhiét do 2-8 °C MCQG viém gan B pg/ml, thu dugc két qua: Thoi diém ham
van dam bao ham luong HBsAg > 20 pg/ lwong HBsAg con 20 ug/ml 1a 1957 ngay (5,3
ml v6i ham lugng du doan 1a 20,4 pg/ml;  nam) khi bao quan & 2 — 8 °C. Nhu vay han

Tién hanh xt 1y s6 lidu dé x4c dinh thoi  dung cua loat MCGG.HBV.02 1a 5,3 nam.

ul
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O 298 Nonlinear Path
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Hinh 4: Dy do4n thoi diém ham hrgng HBsAg ¢ mire 20 pg/ml
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4. Ban luan

4.1. Tinh én dinh nhiét ciia vic xin miu
chudn viém gan B

Nhiét d§ bao quan VX mau chuén
dong vai tro quan trong dé duy tri dugc
ham lugng khang nguyén trong thoi gian
dai. Nhiét do bao quan cang thip, han sir
dung cang dai. Tuy nhién, vic xin MCQG
viém gan B dugc bdo quan ¢ nhiét do 2
- 8°C va can tranh dong biang do c6 chira
hydroxyd nhém.

Vé phuong phéap nghién ctru, danh gia
tinh 6n dinh nhiét gom hai loai: Nghién ctru
su 6n dinh dai han (long term stability, real
time — real condition stability) va nghién
ctru thuc day nhiét (accelerated stability
testing). Trong nghién ctru nay, chung toi
dung phuong phap thiic day nhiét dé danh
gia tinh 6n dinh nhiét cua vic xin mau
chuan quéc gia viém gan B. Phuong phap
nay khong dua ra han dung chinh xac nhu
phuong phap nghién ciru tinh 6n dinh theo
thoi gian thuc. Tuy nhién, n6 dua ra dugc
han st dung du kién ngay tu giai doan dau
khi méi san xudt mau chuan ma phuong
phap nghién ciru tinh on dinh theo thoi gian
thuc khong c6 duoc.

Chung t61 lya chon cac nhiét do 25 °C,
37°C va 45°C twong tmg voi cac diéu kién
bao quan & nhiét dd phong thi nghiém, diéu
kién ngoai troi va didu kién ning nong gay
git. Cac nhiét do va thoi diém duoc lua
chon cling tham khdo bdo cdo cua WHO
trong viéc dénh gia tinh 6n dinh nhiét cta
VX viém gan B ¢ cac dai nhi¢t do khac
nhau [4], [5].

S6 liéu nghién ctru vé tinh 6n dinh
nhiét ctia vic xin MCQG viém gan B tai
t6 hop trong nghién ctru nay cho thay, toc
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d6 giam ham luong HBsAg cua vic xin
MCQG viém gan B tai t6 hop cham hon
khi bao quan ¢ 25°C. Khi bao quan véc xin
mau chuan viém gan B ¢ 25°C, sau 56 ngay
ham luong HBsAg van dat yéu cau > 20
ng/ml. Két qua nay ciing tuong ty sd lidu
cua WHO vé tinh 6n dinh nhi¢t ciia VX
viém gan B [3].

Viéc dy doan dugc han dung gitp
NICVB c6 ké hoach san xudt loat mau chuin
tiép theo do viéc san xuét 1 loat mau chuin
mét rat nhiu thoi gian, cong sirc, tai chinh.

Két qua nghién ctru tinh 6n dinh nhiét
duogc xtr Iy bang phan mém JMP Prol13 dua
trén phuong trinh Arrhenius, phan mém
chuyén dung dé du doan han ding bing
phuong phap thiic ddy nhiét. Tién hanh xu Iy
s lidu trén phan mém JMP Prol3 cho théy:
Ham luong HBsAg ctia vac xin MCQG viém
gan B bdo quan ¢ 2 - 8°C sau 5 nam dat 20,4
ug/ml; sau 5,3 nam (1957 ngay) ham lugng
HBsAg van dat tiéu chudn > 20 pg/ml.

So véi cac vic xin mau chuin qudc
gia khac nhu vic xin mau chuan qudc gia
Haemophilus influenzae typ b [7], bai li¢t
udng [8], rota [9], viém ndo Nhat ban san
xuét trén té bao VERO [10], han st dung
cia MCGG.HBV.02 ngén hon vi hai Iy do:
Thir nhat, loat vic xin mau chuan nay chi
duogc bao quan ¢ 2-8°C do c6 chira nhom
hydroxyd, trong khi bén mau chuan trén
duoc bao quan ¢ - 2°C hodc - 80°C. Th hai:
Vic xin mau chuan viém gan B nay ¢ dang
16ng con cac mau chuan nhu Haemophilus
influenzae typ b, viém nao Nhat ban san
xuét trén té bao VERO & dang dong kho, co
tinh 6n dinh cao hon.

Ngoai viéc dy doan han dung & thoi
diém ngay sau khi san xuat mau chuin nhu
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trong nghién ctru nay, chung t6i s€ thuc hién
giam sat, phan tich va danh gia két qua ham
luong HBsAg cta vic xin MCQG viém gan
B theo thoi gian thuc, ¢ nhiét do bao quan
thuc dé c6 duge han st dung chinh x4c cua
loat MCQG.HBV.02.
5. Két luin

Han str dung du kién cua loat véc xin

mau chuan qudc gia viém gan B téi to hop
lan 2, ma s6 MCQG.HBV.02 14 5,3 nam.
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