%.ma Journal of Control Vaccines and Biologicals, Vol. 2, No. 1 (2022) 57 - 65

Research Paper

Stability Study of the 1% National Standard for Haemophilus

Influenzae VVaccine

Nguyen Thi Kieu*, Doan Huu Thien, Duong Thi Cam Le, Canh Huyen Trang,
Dam Thi Lieu

National Institute for Control of Vaccine and Biologcals, No 1 Nghiem Xuan Yem, Hoang Mai, Ha Noi
Received 3/2/2022
Accepted 3/3/2022

Abstract
Background/Purpose: The National Institute for control of Vaccines and Biologicals had
calibrated the 1% National Standard lot for Haemophilus influenzae vaccine, namely
MCQG.Hib.01, its shelf life is to be determined. With the purpose of giving an expected
shelf life of the standard lot, we conduct “ Stability study of the 1% national standard for
Haemophilus influenzae vaccine”.
Methods: Thermal accelerated degradation
Results: The self life of MCQG.Hib.01 is 40 years with a content of 5,181063 mg
Polyribosyl Ribitol Phosphat per vial.
Conclusion: National Standard lot for Haemophilus influenzae vaccine MCQG.Hib.01 has an
expected shelf life of 40 years.
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Heamophilus Influenzae tuyp B lan thir nhat
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Tém tit

bat Vén aé/ Muc tiéu: Vién Kiém dinh Qudc gia Vic xin va Sinh phim Y té da thiét lap
loat vic xin miu chuén qudc gia Heamophilus influenzae tuyp B v6i ma s6 MCQG.Hib.01
nhung chua dwa ra han sir dung cho loat mau chuan. V&i muc tiéu dua ra dugc han su
dung du kién, chung t61 da thyc hién nghién ctru “danh gia tinh 6 on dinh nhiét vic xin mau
chuan qubc gia Heamophilus influenzae tuyp B lan thir nhét”.

Phwong phap: Thiic ddy nhiét.

Két qua: Sau 40 nam, loat miu chudn MCQG.Hib.01 vin dat yéu cau véi ham luong
5,181063 mg/lo mg Polyribosyl Ribitol Phosphat trong 1 lo.

K&ét luan: Loat vac Xin mau chuan qUOc gia MCQG.Hib.01 c6 han str dung du kién 40 nam.

T khoa: Vic xin mdu chudn quoc gia Hib, han sir dung, MCQG.Hib.01

1. Pat van dé

Hang nidm, nhiéu 16 vic xin (VX) c6
thanh phan Hib nhu: ComBFive (Biological
E.Limited, An D9), Tetract-Hib, Hexaxim
(Sanofi pasteur, Phap), Infanrix hexa (GSK,
Bi),... dugc kiém dinh chat luong tai Vién
Kiém dinh Qudc gia Vic xin va Sinh phdm
Y té (NICVB). Kha ning bao vé cua VX
Hib dugc xac dinh thong qua ham lugng
Polyribosyl Ribitol Phosphat (PRP), can
thuc hién song song voi VX méu chuén [1].

Niam 2021, NICVB di thiét 14p loat mau
chuan qudc gia viac xin Heamophilus
influenzae tuyp b lan thir nhat véi ma sb
MCQG.Hib.01. Sau khi san xuét, loat mau
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chuin MCQG.Hib.01 di duoc danh gia chit
luong, nbi chuan véi miu chuan quoc té dé
xac dinh dugc ham lugng PRP.

Viéc thiét 1ap 1 loat VX mau chuan quéc
gia ton kém nhiéu thoi gian, kinh phi, can
c6 nha may véi trang thiét bi san xuit
chuyén dung,... Vi viy, mdi loat mau chuén
qudc gia phai san xuét véi s6 lugng 16n, du
dung trong nhiéu nam, duy kién it nhét trong
10 nam. Tuy nhién, chat luong loat miu
chuidn MCQG.Hib.01 kéo dai dugc bao lau
chua duoc xac dinh. Hon nita, dd 4m tdn du
cia MCQG.Hib.01, mét chi sé anh hudng
dén han dung cta cac san pham déng kho
cling chua dédnh gid dugc do ham Ilugng
PRP trong mdi lo mau chuan qué nho.
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Xuét phat tir nhu cau trén, ching toi thyc
hién de tai “danh gia tinh 0 6n dinh nhiét vic
xin mau chuidn quéc gia Heamophilus
influenzae tuyp B lan tht nhat” véi muc tiéu

1. Panh gid dwoc tinh 6n dinh cua loat
mau chudn MCQG.Hib.01 khi bao quan & it
nhat 3 nhi¢t d¢ khac nhau.

2. Pua ra dugc han dung du kién cua
loat mAu chuén.

2. Péi twong nghién ciu
2.1. Poi twong nghién cizu

Dm tuong nghién ciru: Loat VX mAau chuan
qudc gia Hib 1an tha nhat MCQG.Hib.01.

Cade: MCQG.Hib.!
§/0~5,74 mg PRO

STORE AT % - 709
NUTEON HUMAN USE

D —"

e
Hinh 1. Lo vic xin miu chuin quéc gia
Hib 1an thir nhat.

2.2. Pia diém va thoi gian nghién ciru

Dia diém nghién ciru: Nghién ctru duge
thuc hién tai NICVB.

Thoi gian nghién ctru: Tir nam 2020 dén
nam 2021.

2.3. Thiét ké nghién ciru

St dung phuong phap thuc diy nhiét
(accelerated  stability  testing  study,
accelerated degradation study) [2-5] dé danh
gia tinh 6n dinh nhiét, du doan han ding
cta loat mau chuén.

Xé4c dinh ham luong PRP cua loat mau
chuan & it nhat 3 nhiét d6 cao hon nhiét do
bao quan du kién, mbi nhiét do thyc hién tai it
nhét 3 thoi diém, mdi thoi diém lap lai 3 lan.

Str dung VX mau chuan quéc té dé thuc
hién song song trong qua trinh xac dinh ham
luong PRP cua VX maéu chuan qudc gia,
xac dinh ham lugng PRP cua mau chuén
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qudc gia tai moi thoi dlem thong qua ham
lwong mau chuin qubc té.

St dung phuong phap sic ky ion dé xac
dinh ham lugng PRP ctia miu chuén [1].

Thiét ké nghién ciru

7\~

37°C 45°C s0°C 56°C
I ngay, I ngay, I ngay, I ngay,
5 ngay, 2 ngay, 2 ngay, 4 ngdy,
7 ngay, 3 ngay, 3 ngay, 9 ngdy,
10 ngay, 7 ngay, 4 ngay, 15 ngay.
14 ngéy. 10 ngil)'. 5 ng;_f]‘y.J
21 ngdy, 14 ngay, 10 ngay.
28 ngay, 21 ngay,
35 ngay. 28 ngay.

Hinh 2. Nhiét d§ va thoi diém nghién ciru

Trang thiét bi, dung cu: May sic ky ion,
cOt phan tich MA1, cot bdo v¢ (Dionex),
may lic gia nhiét (Eppendorf), may ly tim
lanh (Sigma), micropipette (Gilson),..

Vit liéu, hoa chét, 'moi trlrong, mau
chuan: VX mau chuan qudc & Hib 1an thir 2,
mi sd 12/306 (National Institute for
Biological Standard and Control —NIBSC,
Anh), ham luong PRP 4,904 + 0,185 mg/ong.
2.4. Co mau nghién ciru

C& mau duoc xac dinh theo hudng dan
cia WHO cho thtr nghiém xéc dinh ham
luong PRP trong VX Hib [1]: St dung 1 lo
VX maiu chuan qudc gia va 1 lo VX mau
chuan qudc té trong mdi lan thuc hién thu
nghiém xac dinh ham lugng PRP.

2.5. Phwong phdp chon mdu

Céc lo VX dung trong nghién ctru dugc
chon ngau nhién.
2.6. Chi s6 danh gid

Xéc dinh ham lugng PRP: Panh gia tinh
on dinh va du kién han dung thong qua su
giam ham luong PRP trong mau chuan [2-7].
2.7. Phuwong phap thu thap thong tin

Thu thap s6 liéu béng cach thuc hién cac
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thir nghiém xac dinh ham lugng PRP cua
loat mau chuén khi bao quan & cac nhiét do
khéc nhau, céac thoi diém khéac nhau.
2.8. Xt Iy va phan tich so liéu

St dung phin mém JMP Prol3, phan
mém chuyén dung dé dy doan han dung
VX, sinh phim dya trén phuong trinh
3. Két qua
3.1. Két qua danh gia tinh 6n dinh nhiét

Arrhenius [2], [3].
2.9. Pao dirc nghién cuu

Nghién ctru dugc thuc hién trong phong
thi nghiém, khong thuc hién trén nguoi hay
dong vat thi nghiém.

Mau chuan Hib da dugc danh gia tinh 6n dinh & 4 nhiét do 37°C, 45°C, 50°C va 56°C.
Ham lugng PRP cuia vac xin mau chuan ¢ cac thoi dieém dugc the hién trén céc bang sau:
Béang 1: Ham lwgng PRP ciia MCQG.Hib.01 khi bdo quéan ¢ 37°C

Don vi tinh: mg/lo

Thoi gian
, (hgay) | 1 5 7 10 14 21 28 35
Keét qua
1 510 | 508 | 521 | 512 | 517 | 506 | 518 5,10
2 499 | 495 | 510 | 511 | 508 | 520 | 522 | 517
3 504 | 512 | 519 | 521 | 502 | 523 | 510 5,15
Trung binh 504 | 505 | 517 | 515 | 509 | 516 | 517 5,14

Béang 2: Ham lwgng PRP ciia MCQG.Hib.01 khi bdo quéan & 45°C

Don vi tinh: mg/lo

Thoi gian
, (ngay) | 1 2 3 7 10 14 21 28
Keét qua
1 519 | 503 | 472 | 463 | 492 | 485 | 4,80 4,81
2 494 | 512 | 466 | 453 | 481 | 483 | 484 | 483
3 522 | 503 | 489 | 447 | 481 | 473 | 488 4,89
Trung binh 512 | 506 | 476 | 454 | 485 | 480 | 484 4,84

Béang 3: Ham lwgng PRP ciia MCQG.Hib.01 khi bao quan & 50°C
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Don vi tinh: mg/lo
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Thoi gian
, (ngay) 1 2 3 4 5 10
Ket qua
1 5,05 5,05 5,05 4,88 4,93 4,86
2 5,28 5,20 4,95 4,99 4,85 4,92
3 5,21 4,94 4,88 4,88 4,95 4,96
Trung binh 5,18 5,06 4,96 4,92 4,91 4,91

Béang 4: Ham lwgng PRP ctia MCQG.Hib.01 khi bdo quén & 56 °C

Don vi tinh: mg/lo

Thoi gian
' (ngay) 1 4 9 12 15
Ket qua
1 4,80 4,79 4,75 4,80 4,83
2 3,90 4,92 4,97 4,85 4,75
3 4,95 4,82 4,91 4,92 4,89
Trung binh 4,55 4,84 4,88 4,86 4,82

3.2. Két qua du kién han ding
St dung phan mém JMP Prol3 dé xtr 1y s6 liéu.
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= =
= S&liéu nghién ctu tinh 6n dinh nhiét vic xin mau chudn Hib - Degradation of Ham lugng (mg/lo) by Théi gian (ngay) - JMP Pro — [m] <

<~ Degradation Data Analysis
<~ Overlay

F Legend < Model Specification
s © 310,15 Nonlinear Path
T 318,15 Parame ter(
v 323,15 {Beta® = 5.18411876602054, Betal = 45

329,15 Beta®| - Exp(/ Betall + Beta2 *[ (-11605
| Name(| " Thdi gian (ngay)"!)
)

=
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g 5
=
=
=
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=
T a5
Location Parameter Path Specification
Normal
4,0 Constant Rate 1 - |[Constant Rate][Use & save|| Delete
0 200000000 600000000 1000000000 Fit Model
Thai gian (ngay) Generate Report for Current Mode

Residual Plot Inverse Prediction Prediction Graph
< ~Prediction Plot -11605

BetaO - Exp (Beta1 +Beta2 -( ))-Thc‘ji gian (ngay)

Nhiét doé (K)
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Parameter Estimate Low High Fixed

BetaO 5,18107 5,1047 5,25745
= Betal 25,9189 8,59484 43,2429
> 50 Beta2 0,82733 0,34409 1,31057
% Sigma 0,24072 0,19661 0,28483
I3
S
=
s

>E v

Hinh 3. D6 thi dw doan ham lwong PRP miu chuin
Sau 10 nim bao quan ¢ -70 °C, MCQG Hib vin dam bao yéu cau ham lugng PRP > 5
mg/lo v&i ham lugng du doan 5,181069 (95% CI: 4,709268 — 5,652870) mg/lo. Sau 40 nam
bao quan & -70 °C, MCQG Hib ciing van dam bao yéu cau véi ham lwong PRP 5,181063
mg/lo (95%CI: 4,709262 — 5,652864).

B3l Céng hiéu m3u chudn Hib khi bao quan & -70 oC sau 10 ndm - JMP Pro
File Edit Tables Rows Cols DOE Analyze Graph Tools View Window Help

w

+1Cong hiéu ma... P| 4
' = Nhiét dé (K) Prediction LowerBound Upper Bound

310,15 -18,51664529 -18,98844604 -18,04484455
318,15 -46,43287699 -46,90467773 -4596107624
323,15 -77,14834689 -77,62014764 -76,67654614
_ 329,15 -136,3227398 -136,7945406 -135,8509391
5 203,15 5,1810695552 4,7092688099 5,6528703006

Hinh 4. Dy doan ham lwgng PRP miu chuén sau 10 nim

WIS -
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Graph Tools

B3l Céng hiéu véc xin mau chuan Hib khi bae quan & -70 oC sau 40 nam - JMP Pro

View Window Help

4 Nhiétdé (K)

File Edit Tables Rows Cols DOE Analyze
R B_BEEECS
~1Cong hiéu vic... P| ¢ >
= Nhiét dé (K)
1 310,15
2 318,15
3 323,15
~Columns (4/0) 4 329,15
5 203,15

Prediction Lower Bound Upper Bound
-89,62277368 -90,09457443 -89,15097293
-201,3029886 -201,7747894 -200,8311879
-324,1816894 -324,6534902 -323,7098887
-560,9116678 -561,3834686 -560,4398671

51810636564 4,7092629111 5,6528644018

Hinh 5. Dy do4n ham lwong PRP miu chuin sau 40 nim

4. Ban luan

4.1. Tinh 6n dinh nhiét cia MCQG.Hib.01

Ham lugng PRP da dugc st dung lam
chi s6 danh gia tinh on dinh nhiét cua VX
mau chuan Hib, phu hop véi khuyén cao
cia WHO, tinh 6n dinh nhiét dugc phan
tich thong ké dua trén su giam cong hiéu
ciia vic xin theo thoi gian bao quan [4],
[6] do cong hiéu 1a chi s6 quan trong nhat
dé danh gia chat luong vic xin, thudc do
kha ning bao vé con ngudi trudc ngudn
bénh [7]. V&i VX Hib, cong hiéu dugc xac
dinh thong qua ham luong PRP.

Vé phuong phap xac dinh ham luong
PRP, theo khuyén cédo cia WHO, c6 thé
dung 3 phuong phap xac dinh ham lugng
PRP trong vic xin Hib: Po mat d6 quang
bang may quang phd hodc phép thir so mau,
sac ky va mién dich hoc [1]. Trong nghlen
ctru nay, phuong phap sic ky trao do6i ion
duoc lya chon dé xac dinh cong hi€u cua
VX mau chuan quéc gia Hib do di duogc
thim dinh ¢ nhiéu qubc gia va dugc xem
nhu mét phuong phap thay thé phuong phap
orcinol voi d§ nhay cao hon [8].

Nghién ctu da lya chon 4 dai nhiét do
khac nhau dé danh gia tinh on dinh mau
chuan Hib, nhiéu hon so véi yéu cau tbi
thiéu 1 nhiét d6. Mau chudn quéc té Hib lan
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thir 2 cling dugc danh gia ¢ 4 nhiét d6 khac
nhau. C6 2 nhi€t d§ ching t6i chon gidng
nghlen ctru trén mau chuan qubc té: 37 °C
va 56 °C. Hai nhiét do con lai ching toi
chon nhiét d¢ giira 37 °C va 56 °C (45 °C va
50 °C) trong khi nghién ctru trén mau chuan
quéc té chon hai nhiét do thap hon: 4 °C va
20 °cC. Fatme Mawas va cong su khi danh
gia tinh 6n dinh nhiét VX mau chuén qudc
té Hib lan thw 2 thdy mau bao quan & nhiét
d6 20 °C hau nhu khong thay d6i so voi
mau bao quan ¢ - 20 °C va 4 °C trong 12
thang, sy giam nhe ham lugng PRP bat dau
thdy & mau bao quan & 37 °C, rd rét hon khi
béo quan & 56 °C [9]. Chiing t6i chon cac
nhiét d6 bao quan 1am giam nhanh nong 46
PRP dé giam thoi gian nghién ctu, dé vé
dugc db thi lién quan giita nong do PRP va
thoi gian bao quan, dé dua ra han dung dy
kién.

Vé thoi gian, mdi nhiét d6 bao quan
trong nghién ciru nay chi theo ddi toi da 35
ngay do & cac thoi diém do6 sb liu da cho
thdy c6 sy giam vé ham luong PRP, c6 sb
lidu dé udc doan han ding trong khi mau
chuan quéc té thuc hién & cac thoi diém sau
bdo quan 1; 2; 4; 6 va 12 thang.

Trong nghién ctru nay chiing t6i da chon
nghién ctru thic ddy nhiét dé du doan han
dung cua loat MCQG.Hib.01.
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Céac nghién ciru danh gia tinh 6n dinh
nhiét gdm ba loai: Nghién ctru tinh thiic day
nhiét va nghién ctru tinh 6n dinh theo thoi
gian thyc (long term stability, real time —
real condition stability). Phuong phap thuc
day nhiét nham nghién ctru tinh 6n dinh cta
san phdm & cac dai nhiét do cao hon nhiét
do bao quan du kién, con goi la nghién ctru
130 hoa cip tde. Nghién clru nay duoc thiét
ké nhim ting nhanh téc d6 phan huy vat 1y
hodc héa hoc ciia cic thanh phan trong VX
dé xac dinh ty 1€ thay ddi cac dic tinh cua
mau theo thoi gian & cac nhiét d6 cao hon
nhi¢t do bao quan thong thuong. Nghlen
ctru thuc day nhiét c6 vu diém trong viéc du
doan sém han dung ctia VX mau chuén, &
giai doan du cta san pham.

Nghién ciru tinh 6n dinh theo thoi gian
thuc hay con goi nghién ctru tinh 6n dinh
dai han ¢6 wu diém xéc dinh chinh x4c han
dung ciia san pham, tuy nhién, khong thé co
ngay han dung cua san pham ¢ giai doan
dau cua nghién ciru, can rat nhiéu thoi gian
dé thuc hién.

Céac san pham dong kho con duoc thyc
hién nghién ctru tinh on dinh sau hdi chinh.

Tinh 6n dinh ctia VX mau chuin qudc té
Hib lan thtr 2 da duoc nghién ctru theo ca 3
phuong phap: Thiic day nhiét, theo thoi gian
thuc va sau hdi chinh. Bao céo nay méi thuc
hién nghién ctru thiic ddy nhiét, nghién ctru
han dung theo thoi gian thuc dugce thuc hién
dinh ky hang nim ciing nhu tinh 6n dinh sau
hoi chinh s& dugc béo cao & cac nghién ciru
tiép theo.

4.2. V& han dung du kién

Bén canh cong hiéu, do am ton du c6 vai
trd quan trong trong viée quyét dinh han sir
dung cta cac san pham dang déng khé.
Theo WHO, D6 am ton du cho phép trong
cac mau chuan qudc gia khong qua 3% [3 1.
Tuy nhién, do khdi lugng PRP trong mdi lo
mau chudn qua nho, rat khé dé lam kho va
xac dinh khoi lwong hao hut sau khi lam
kho, nén NICVB va cac phong thi nghiém
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tai Viét Nam khong thé xac dinh duoc d6
am ton du cta loat MCQG.Hib.01. Vi vay,
viec du doan han dung cuia loat
MCQG.Hib.01 c6 y nghia rat 16n dé co ké
hoach sir dung loat mau chuan nay cling nhu
ké hoach san xuat loat mau chuén tlep theo
do viéc san xut 1 loat mau chuan quoc gia
mat rét nhleu thoi gian cho san xuat, ndi
chuan v6i miu chudn quoc té,.

Theo du kién, miu (_:huan qudc gia Hib
MCQG.Hib.01 c6 tinh 6n dinh cao do san
phiam & dang dong kho (6n dinh hon dang
16ng) va co ban chat héa hoc (On dinh hon
dang sinh hoc). Mau chuin quéc té Hib, ma
sO 12/306 c6 téc do phan hay trung binh
0,016%/nam khi bao quan & - 20 °C [10].
Véi toc d6 phan huy nay, 1 lan lam thu
nghiém tai NICVB chi can 0,15 mg, han
dung ctia mau chuan MCQG.Hib.01 dy kién
rat dai. Hon nira, loat MCQG.Hib.01 duoc
bao quan ¢ nhiét d6 dusi -70 °C dé ting
han str dung cho mau chuén.

JMP Prol3, phan mém chuyén dung da
dugc su dung dé xur ly s6 liéu du kién han
dung. Trong qué trinh xur 1y, chiing t6i1 cai dat
nhiét d6 phan mém theo d6 K do nhiét d9 bao
quan thyc t& & nhiét @6 4m do C (-70 °C).

Két qua nghién ciru cho thay, toc do
phan huy cua PRP trong nghién ctru nay
ciing rat thip, ham lugng PRP sau 10 nim
va sau 40 niam hau nhu khong thay doi, chi
thay doi & chit s6 thir 6 sau ddu phay.

Vién kiém dinh qudc gia va mau chuan
Anh (National Institute for Biological
Standard and Control —NIBSC), co quan
dugc WHO chi dinh dau méi thiét 18p va
phan phéi miu chuan quoc té, khong dua ra
han dung cho VX mau chuan qudc té Hib
lan tht 2, mau chuan nay co6 gia tri st dung
cho dén khi ¢6 théng bao thu héi [10], tuy
nhién, cac mau chuan nay van duoc theo ddi
hang niam bang cac nghién ciu bd sung
danh gia tinh 6n dinh theo thoi gian thuc.
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5. Két luan

Loat VX mau chuan qubc gia
MCQG.Hib.01 ¢6 han str dung du kién 40
nam.
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