NI@VB Tap chi Khoa hoc Kiém dinh Vdc xin va Sinh pham y té, Vol.4, No. 2 (2024)
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Abstract: Quality control plays an important role to determine the safety and efficiency of a vaccine,
which includes potency, an essential test to evaluate vaccine’s quality. National Japanese encephalitis
(JE) standard vaccine produced in 2003 (code MCQG/01) has been used as reference for calculation of
commercial inactivated JE vaccine. The expired date of national JE standard vaccine in 2003 was
determined as 11 years 7 months, however, until now, there is no project of retest or expired date
prediction for this standard vaccine. Therefore, this project is carried out with the purpose of predicting
new expiration for national JE standard vaccine by accelerated stability test at 3 temperatures 4°C, 25°C
and 37°C in 2 weeks, 4 weeks, 6 weeks, 8 weeks and 10 weeks. Plague reduction neutralization test 50%
(PRNTso) is applied to calculate potency value of JE standard vaccine at each temperature and each
period of time, and then input in JMP Pro software based on Arrhenius equation to determine the
expiration. The result showed that it took about 17,2 years or 912,46 weeks for potency alue of national
JE standard vaccine down to lower limitation (=1,30 log PRNTso). Therefore, the national JE standard
vaccine strain Nakayama is still ensured to apply for routine procedure at National Institute for Control of
Vaccines and Biologicals (NICVB).
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DU POAN HAN DUNG CHO VAC XIN MAU CHUAN QUOC GIA

VIEM NAO NHAT BAN CHUNG NAKAYAMA
Nguyén Viét Anh'*, B§ Thi Hong Anh?, Nguyén Thi Hal, Tran Thi Phuwong?, Lé Thi Thu
Thao?, Hoang Trung Hung!, Trigu Thanh Hail, Nguyén Thi Hoal, Nguyén Thi Kiéu?,
Nguyén Thi Ly, Poan Hiru Thién!
Wién Kiém dinh Quac gia Vdc xin va Sinh pham y té
2 Pgi hoc Y Ha Ngi

Nhén ngay 19 thang 03 nam 2024
Chdp nhédn dang ngay 25 thang 06 ndam 2024

Tom tit: Kiém dinh chat luong 12 mot budc quan trong dé khang dinh d6 an toan va hiéu qua cua vic
xin, trong d6, thir nghiém cong hiéu 1a thir nghiém quan trong dé danh gia. Vic xin mau chuin Quéc gia
viém ndo Nhat Ban chung Nakayama san xuat nam 2003 mad MCQG/01 van duoc sir dung dé tham chiéu
cho véc xin viém ndo Nhat Ban bat hoat thuong mai. Han dung tai thoi diém 2003 duoc dy doan la 11
nam 7 thang, tuy nhién dén nay van chua c6 cong trinh nao gia han cho vic xin mau chuan nay. Vi vy,
dé tai nay duogc thyuc hién vai muyc tiéu du doan han ding méi cho MCQG/01 bang nghién ctu thuc day
nhiét & 3 nhiét 6 4°C, 25°C va 37°C, tai cac thoi diém 2, 4, 6, 8 va 10 tuan. Phuong phap hiéu gia khang
thé trung hoa giam 50% dam hoai tir (PRNTso) duoc ap dung dé tinh gié tri cong hiéu ¢ tung thoi diém va
ting nhiét d6 cua vac xin MCQG/01, sau dé sir dung phan mém JMP Pro dua trén phwong trinh
Arrhenius dé dua ra han ding. Két qua cho thay, thoi gian dé gia tri céng hiéu cia vic xin MCQG/01
cham ngudng dudi (=1,30 log PRNTso) 12 khoang 17,2 nam, twong duong 912,46 tuan. Nhu vy, Vac xin
mau chuan Quéc gia viém ndo Nhat Ban chung Nakayama van dam bao dé sir dung cho thtr nghiém
thuong quy tai vién Kiém dinh Quéc gia Vc xin va Sinh pham y té (NICVB).

Tur khoa: Mau chuan quéc gia viém ndo Nhdt Ban, thiz nghiém on dinh thiic day, phirong phdp PRNTso

1. Pit van dé

Viém ndo Nhat Ban 1a mot bénh truyén
nhiém anh huong dén hé than kinh trung
wong hién chua c6 thude dic tri. Vi vay,
tiém vac xin 1a bién phép hitu hiéu nhat dé
phong chéng cin bénh do vi rat thuoc nhom
Flavivirus gay ra [1,2]. Tai Viét Nam, c6 3
loai vic xin viém ndo Nhat Ban dang dugc

st dung 1a vic xin bat hoat trén ndo chudt

(Jevax, Viét Nam), vic xin bat hoat san xuit
trén té bao Vero (JEEV, An D) va vic xin
séng giam doc luc, tai to hop khi thay thé
protein vo va protein tién mang cua vi rit
sot vang 17D-204 bang protein twong ung
caa vi rat viém ndo Nhat Ban (Imojev, Thai
Lan) [1-3].
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Vic xin mau chuan Qudc gia viém néo
Nhat Ban dugc san xuit nim 2003 nam
trong dé tai nghién ctu cip Nha nudc giira
Vién Kiém dinh Quéc gia Vac xin va Sinh
pham y té (NICVB) véi cong ty TNHH Vic
xin va Sinh pham sé 1 (Vabiotech) nham
muc dich lam ché phiam tham chiéu va tinh
toan gia tri cong hiéu cua vac xin viém ndo
Nhat Ban bat hoat thuwong mai. Vac xin mau
chuain Quéc gia viém ndo Nhat Ban
(MCQG/01) duoc san xuit t chang
Nakayama, ¢ dang dong kho, vién x6p mau
trang, déng trong lo thaty tinh trong sudt, cé
nap nhom day kin dugc bao quan & nhiét do
-70°C, tan déu thanh huyén dich trong sudt,
khdng van duc, khong ling cin sau khi hoan
nguyén véi nugc hdi chinh [4-6]. Do trén
thé gioi van chua c6 miu chuan qudc té
viém ndo Nhat Ban nén vic xin MCQG/01
duoc ndi chuan tir vac xin mau chuan noi bo
cua Vién cac bénh truyén nhiém Quéc gia
Nhat Ban (NIID) m4 106VC-2009. Vi s6
lwong 2500 lo va han sir dung khoang 11
nam 7 thang, MCQG/01 di gitp viéc kiém
dinh chét lwong véic xin viém nio Nhat Ban
dugc thuc hién nhanh chong va khong bi
phu thugc vao nha san xuét [4].

Tuy nhién, khi soat xét hd so nghién cau
do on dinh cua vic xin MCQG/01 ¢ diéu

kién bao quan thuc trong cac nam sau khi

hét han ding, gia tri cdng hiéu caa vic xin
mau chuan tuy van dat tiéu chuan (>1,3 log
PRNTs0) nhung c6 su suy giam rd rét: to
2,611 log PRNTso xudng con khoang 1,60
log PRNTso [4]. Ngoai ra, viéc thay dbi dong
chuét nhét tir Swiss sang ICR ciing lam it
nhiéu anh huéng dén gié tri céng hiéu cua
cac vac xin va sinh pham néi chung va vic
xin mau chuan Quéc gia viém ndo Nhat Ban
noi riéng. Vi vay, khoa Kiém dinh vac xin
Vi rat tién hanh thuc hién dé tai “Chudn
dinh vdc xin mau chudn Quéc gia viém ndo
Nhdt Ban ching Nakayama sdn xudt ndm
2003” nham muc dich danh gi4 tinh 6n dinh
nhiét cing nhu du doan han dung méi cho
vic xin MCQG/01. Phuong phap st dung
trong d¢é tai 1a mo ta cit ngang tai phong thi
nghiém, phuong phap hiéu gia trung hoa tao
dam hoai tir (PRNTso) dung dé tinh gia tri
cong hiéu bao gém tiém mién dich trén
chudt sau d6 st dung khang huyét thanh
duogc sinh ra tr dong vat thuc nghiém gay
nhiém voi chang vi rdt viém ndo Nhat Ban
Nakayama trén té bao BHK-21 [7-10]. Céng
hiéu cua vic xin MCQG/01 duoc tinh tir sb
dam hoai tir va duoc tinh theo céng thuc
Arrhenius va bang phan mém JMP Pro dé
du doan han ding mé&i cho vac xin
MCQG/01[4-6].
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2. Phuwong phap nghién ctiru

2.1. Péi twong nghién crru

- MAu tht: VAc xin miu chuan quéc gia
viém ndo Nhat Ban chung Nakayama ma
MCQG/01

2.2. Thei gian va dia diém nghién ciru

- Thoi gian: Thang 05- 12/2023

- Pia diém: Phong thi nghiém khoa Kiém
dinh vic xin Vi rat va khoa Dong vat thuc
nghiém, Vién Kiém dinh Quéc gia Vac xin
va Sinh pham y té (NICVB)

2.3. Vit ligu, hoa chat

- Mau chuan: Véc xin mau chuan néi bo
viém ndo Nhat Ban (NIID) 16 106\VVC-2009.
- Hoa chat: Crystal violet (Merck), ching vi
rat viém ndo Nhat Ban Nakayama
(\Vabiotech), Ethanol (Merck), Formalin
37% (Merck), Gelatin (Merck), HI FBS
(Gibco), huyét thanh ching dwong viém nio
Nhat Ban (NICVB), L- Glutamine (Gibco),
MEM (Gibco), Methyl cellulose (Wako),
nuéc cat 2 1an (NICVB), Pen-strep (Gibco),
Sodium Bicarbonate 7,5% (Gibco), Sodium
chloride (Merck), Trypsin EDTA 0,25%
(Gibco).

- Vit lieu: Té bao BHK-21 (NICVB), ndng
do 2x10° té bao/ml.

- bong vat thi nghiém: Chudt nhat trang ICR
khoang 4 tuan tudi, khée manh va ciing giéi
tinh ddi véi ting nhém (nhém tiém mau
chuan, nhdm tiém mau thir va nhom chang
khong tiém).
- Vat tu ti€u hao: Bom tiém (Viét Nam),
chai thuy tinh 1000ml (Schott Duran), dau
con (Biologix), hop dung da lanh (Viét
Nam), khay dung tuyp (Viét Nam), phién 6
giéng (Corning), pipet nhya (Corning), tuyp
1,5ml (Eppendorf), tuyp 5ml, 15ml, 50 mi
(Corning).
- Trang thiét bi: Bé 6n nhiét (CHCL-Lab),
kinh hién vi phan pha (Olympus), may lam
da (Evermed), may lac tuyp (IKA), may ly
tam (Marathol), pipet aid (USA), pipet man
(Eppendorf), ta an toan sinh hoc (Nuare), tu
-20°C (Sanyo), ta am CO2 (Sanyo), ti lanh
thuong (PHCBI).
2.4. Phwong phap nghién ciru

Phuong phéap mé ta cit ngang tai phong
thi nghiém va hdi ciu két qua. Thir nghiém
cong hiéu duoc thuc hién ¢ 3 dai nhiét do
(4°C, 25°C, 37°C) tai 5 thoi diém khac nhau
(2 tuan, 4 tuan, 6 tuan, 8 tuan va 10 tuan),
Iap lai hai 1an tai mdi nhiét do va thoi diém
va mdi lan thyc hién vai 02 lo MCQG/01 [4-
6].
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" i gy quOc 614°
whu cHUBN

Hinh 1.Vic xin MCQG/01 ¢ 37°C tai cac thoi diém
Phuong phap hiéu gia khang thé trung hoa giam 50% dam hoai tir (PRNTs0) dugc sir dung dé
tinh két qua gia tri cdng hieu MCQG/01. Cac budc thyuc hién dugce trinh bay theo so dd dudi day
[8,9]:

= . . - - . - Jm - . . e
Pha mau véi PBS Gelatin 0.02% » Tiém mién dich miii 1 » Tiém mién dich miii 2
(Tilg1:32) l Togiy.
Tach huyét thanh Lay mau

!

Pha lodng véi MEM 2% FBS (Tilé 1:80,1:160, 1:320)

!

Trunghoa véi chung vi it Nakayama (Tilé 1:1)

U&37°C trong 90 phiitrdi dimg phin ¥ng trong dilanh,

Géy nhiém trén té bao BHK-21

U & 36:1°C,5% COs trong 90 phiit

Phu thach Methylcellulose

U 36:1°C,5% CO: trong § peay,

Ch dinh va nhudm té bao véi Crystal violet —* Doc két qua

A P S ST T P

Hinh 2. So' @6 cac bwéc thuc hién thir nghiém cong hiéu vic xin MCQG/01
2.5. Céch tinh két qud va tiéu chudn cia - Cong thic tinh hiéu gia khang thé

tha nghiém trung hoa [8]:
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* Ti I¢ giam dam hoai tir dugc tinh

theo cong thuc:
_(_ S
Y=(1 W)><1oo

Trong dé: S: sb plague trung binh cua
mdi ndng do huyét thanh pha
CV: sé plaque trung binh cua
CVlgiéng
* Hiéu gia khang thé trung hoa duoc tinh
theo cbng thuc sau:
Z =Y=50 4 0g10X

47,762

Trong d6: Z: logarit hiéu gia khang thé

trung hoa giam 50% dam hoai tu
Y: ti I¢ giam dam hoai tir cua
thur nghiém.
x: s6 nghich dao caa do pha
lodng
- Tiéu chuan thir nghiém: Té bao trong
cac giéng khdng c6 dau hiéu nhiém
khuan hay nim mdc, dam hoai tir té bao
(plaque) rd rang, sé luong plaque trung
binh cua cac giéng CV nam trong khoang
50-150, gia tri cong hiéu huyét thanh
ching dwong > 1,50, huyét thanh ching

am < 1,00. Gi4 tri cdng hiéu cua Vic xin

mau chuan qudc gia viém ndo Nhat Ban
duoc bao quan ¢ -70°C phai > 1,30 log
PRNTso dugc coi 1a dat yéu cau.
- Phuong trinh Arrhenius [4]:

Ea

k=A-e ®

Trong d6: k: Hang s toc do

A: Hang s6 Arrhenius

Ea: nang lugng kich hoat cua

phan ung
R: Hang s6 khi phé dung

T: Nhiét do (duoc tinh bang
do K- Kelvin)

3. Két qua
Tinh 6n dinh va du doan han ding cho
vic xin MCQG/01 duoc danh gia ¢ 03 dai
nhiét do (4°C, 25°C va 37°C) tai 05 thoi
diém khéc nhau (2 tuan, 4 tuan, 6 tuan, 8
tuan va 10 tuan) do cing mét nhoém thuc
hién, trong cling mot diéu kién vat tu, hoa

chat, va trang thiét bi giéng nhau.
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25°C

37°C

Hinh 3. P4m hoai tir tai nhiét dd vao 3 tuan (bén tréi) va 6 tuan (bén phai)
Két qua cuia cac lan thuc hién duoc tong hop trong bang dudi day:
Bang 1. Két qua gia tri cong higu cia vic xin MCQG/01

Nhiét d§ 4°C

2 tuan 4 tuan 6 tuan 8 tuan 10 tuan
Gia tri cong hiéu 1,66 1,60 1,58 1,52 1,50
(log PRNTs) 1,62 1,55 1,53 1,50 1,48
GM 1,640 1,575 1,555 1,510 1,490
SD 0,028 0,035 0,035 0,014 0,014

Nhiét d§ 25°C

2 tuan 4 tuan 6 tuan 8 tuan 10 tuan
Gia tri cong hiéu 1,61 1,38 1,34 1,16 1,03
(log PRNTs) 1,64 1,33 1,30 1,11 0,99
GM 1,625 1,355 1,320 1,135 1,010
SD 0,021 0,035 0,028 0,035 0,028

Nhiét d 37°C
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2 tuan 4 tuan 6 tuan 8 tuan 10 tuan
Gia tri cobng hiéu 1,55 1,30 1,22 1,10 0,76
(log PRNTs0) 1,56 1,39 1,27 1,02 0,73
GM 1,555 1,344 1,245 1,059 0,745
SD 0,007 0,064 0,035 0,057 0,021

Tur két qua caa bang 1, gia tri cong hiéu
cia vic xin MCQG/01 tai nhiét o 4°C tuy
van >1,30 log PRNTso nhung da giam dan tir
1,66 log PRNTs0 xudng con khoang 1,48 log
PRNT5so.

O 25°C, gia tri cong hiéu >1,30 log
PRNTso ¢ thoi diém 2 tuan, 4 tuan, 6 tuan
nhung <1,30 log PRNTs0 ¢ 8 tuan va 10
tuan. Gié tri céng hiéu giam tir 1,61 xudng
0,99 log PRNT5o.

O 37°C, gia trji coéng hiéu >1,30 log
PRNTs0 ¢ 2 tuan, 4 tuan nhung <1,30 log
PRNTs & thoi diém 6 tuan, 8 tuan va 10
tuan. Gia tri céng hiéu giam tir 1,56 xuéng
0,73 log PRNT5o.

Phan tram gia tri cong hiéu cia vac xin
MCQG/01 & cac nhiét @o duoc so sanh véi
gia tri do dugc ¢ nhiét do -70°C ¢ bang 2.

Bang 2. Phan trim gia tri cong hiéu viac xin MCQG/01

Nhiét do S6 ngay & mau Gia tri cong hiéu (log PRNTs0) % Gia tri cong hiéu

-70°C |0 1,665 100 %

4°C 14 ngay (2 tuan) 1,640 98,495 %

28 ngay (4 tuan) 1,575 94,586 %

42 ngay (6 tuan) 1,555 93,385 %

56 ngay (8 tuan) 1,510 90,692 %

70 ngay (10 tuan) 1,490 89,491 %

25°C 14 ngay (2 tuan) 1,625 97,597 %

28 ngay (4 tuan) 1,355 81,371 %

42 ngay (6 tuan) 1,320 79,273 %

56 ngay (8 tuan) 1,135 68,154 %

70 ngay (10 tuin) 1,010 60,651 %

37°C 14 ngay (2 tuan) 1,555 93,396 %
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28 ngay (4 tuan) 1,344 80,739 %
42 ngay (6 tuan) 1,245 74,762 %
56 ngay (8 tuan) 1,059 63,621 %
70 ngay (10 tuan) 01745 44,737 %

Sau 10 tuan, gia tri cong hiéu cua vic xin
MCQG/01 & 4°C giam xuéng 89,491%, &
25°C con 60,651% va & 37°C la 44,737%.
Tir s6 ligu trén, duong thang tuyén tinh cong
hiéu cua vac xin mau chuan Quéc gia viém

ndo Nhat Ban dugc dung nhu sau:

Tai nhiét do 4°C: y= -0,1564x + 99,9
(v&i R?=0,9603)

Tai nhiét d¢ 25°C: y=-0,6222x + 103,54
(v&i R?= 0,9566)

Tai nhiét d6 37°C: y=-0,8174x + 105,78
(v6i R?=0,9674)

Hiéu gia MCQG/01 theo nhiét do

120.000
100.000 8.
£ 80.000 ¢ s
‘S 60.000 - v=-0.1564x+99.9
= RZ=0.9603
o 40.000 -+ = 06222x+103.54
= R2=0.9566
20.000
0.000
0 20 40

Tha&i gian (Ngay)

4oC

e, ® 250C

370C
vvvvvvvvv Linear {4oC)
vvvvvvvvv Linear{250C)

Linear {370C)

60 80

Hinh 4. Gia tri cong hiéu caa viac xin MCQG/01

Ap dung vao cong thac Arrhenius va
phan mém JMP Pro, thoi gian dé gié tri cong
hiéu cua vac xin MCQG/01 giam tir 1,665
log PRNTso (két qua & -70°C) xudng con

1,30 log PRNTsp, twong dwong véi giam con
78,07 % gia tri cong hiéu 1a 17,2 nam, hay
912,46 tuan. Sé lidu duoc trinh bay trong
bang dudi day.

Bang 3. Dw doan han dung vic xin MCQG/01 theo JMP Pro
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TT | Nhiétdd (°C) | Nhiétdd (K) | Dwdoan (Tuan) | Cantrén(Tuan) | Can dwéi (Tuin)
1 4 277,15 14,47 9,01 19,93
2 25 298,15 6,49 4,04 8,94
3 37 310,15 4,31 2,69 5,93
4 -70 203,15 912,46 568,35 1256,57
4. Ban luan trong vong 2 tuan, 4 tuan, 6 tuan, 8 tuan va

Dé danh gia tinh 6n dinh nhiét va dy
doan han dung vac xin MCQG/01 san xuat
nam 2003, chdng téi sir dung phuong phap
hiéu gia khang thé trung hoa giam 50% dam
hoai tor (PRNTs0). Pay 1a mdt phuong phap
tiéu chuan, dwoc to chuc y té thé gioi
(WHO) ciing nhu Duoc dién Chau Au,
Duoc dién Viét Nam khuyén cao dé tinh
toan gia tri cong hiéu maot sé loai vac xin,
trong d6 c6 vac xin viém nio Nhat Ban bat
hoat. Mau chuan dung dé tham chiéu 1a mau
chuan noi bo viém ndo Nhat Ban cua Vién
cac bénh truyén nhiém Quéc gia (NIID),
Nhat Ban 16 106VC-2009, dugc dong goi
dudi dang dong kho, banh mau tring va bao
quan & nhiét do -70°C. Mau chuan nay
chinh 1a mau chuan duoc st dung khi san
Xuat viac xin MCQG/01, vi vay, tinh tuong
ddng va d tin cay cua dé tai duoc dam bao
va ké thira thir dé tai cap Nha nudc ma KC-
10-01.

Véi muc tiéu danh gia tinh on dinh nhiét
va du doan han dung cua vic xin MCQG/01,
thuc hién ¢ 3 dai nhiét 6 4°C, 25°C, 37°C

10 tuan. Nghién ctu thac day nhiét
(Accelerated Stability Test) dugc sir dung dé
du doan han dung cho vic xin thay vi
nghién ctu tinh 6n dinh theo thoi gian thuc
(Real-time Stability Test) do gi6i han thoi
gian cua deé tai. Tur két qua cho thay, gia tri
cdng hiéu trung binh cua vic xin MCQG/01
& 4°C giam tr 1,640 xubng 1,490 log
PRNTso, & 25°C giam tir 1,625 xuéng 1,010
log PRNTs, va ¢ 37°C giam tir 1,555 xuéng
0,745 log PRNTs khi thoi gian & mau kéo
dai tir 2 tuan, 4 tuan, 6 tuan, 8 tuan va 10
tuan. Tuy gié tri cong hiéu ¢ 4°C c6 sy suy
giam nhung van dat tiéu chuan > 1,30 log
PRNTso chiing to vic xin MCQG/01 khé
bén véi nhiét. Dua vao gié tri cong hiéu cua
vac xin MCQG/01 ¢ ting thoi diém, phan
tram gia tri céng hiéu duoc sir dung dé dung
duong thang tuyén tinh cho ting nhiét do
4°C, 25°C va 37°C vai chi s6 R? déu > 95%.
Tir két qua d6 va phuong trinh Arrhenius, sb
liu duoc nhap vao phan mém JMP Pro, két
qua dy doan han dung cho vic xin
MCQG/01 dugc bao quan & nhiét @ -70°C
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con 1,30 log PRNTso, twong duong giam
xudng con 78,07% gia tri cong hiéu can
khoang hon 17 nam (17,2 nam), hay khoang
912,46 tuan. Tuy vay, sb liéu gia tri cong
hiéu vac xin MCQG/01 theo thoi gian thuc
van dugc giam sat theo ddi tai khoa Mau
chuan, NICVB dé 1am co so dit liéu phuc vu
cho viéc danh gia tinh 6n dinh va du doan
han ding san pham. Tinh dén thoi diém
thang 12/2023, s lugng vic xin MCQG/01
1a 370 lo, van du dé st dung vao thar nghiém

thuong quy trong vong 10 nam.

5. Két luan va kién nghi

Gia tri céng hiéu cua vic xin MCQG/01
giam dan khi nhiét d6 bao quan tang dan tur
4°C, 25°C dén 37°C va thoi gian bao quan
kéo dai tir 2 tuan, 4 tuan, 6 tuan, 8 tuan va
10 tuan. Tur phan mém JMP Pro dua trén
phuong trinh Arrhenius, thoi gian dé gia tri
cdng hiéu vac xin MCQG/01 giam xubng
1,30 log PRNTso tai diéu kién bao quan -
70°C la khoang 17,2 nam. Tir két qua trén,
nhom nghién ciu dé nghi tiép tuc nghién
ctru tinh 6n dinh caa vac xin MCQG/01 theo
nghién ciu tinh 6n dinh theo thoi gian thuc
(Real time stability test) dé cd thém sb ligu

khach guan va xac thuc.

Tai liéu tham khao

[1] Yun SIL Lee YM. “Japanese
encephalitis: The virus and vaccines”. Hum
Vaccin Immunother 2013; 10: 1-17.

[2] Phan Thi Nga. “Dich té hoc phan ti vi
rat viem ndo Nhdgt Ban”, NXB y hoc Ha
Noi, 2014.

[3] Pankaj Sharma, Veena Mittal, Mala
Chhabra, Priyanka Singh, Lakhvir Singh
Chauhan, Arvind Rai. “An Update on JE
Vaccine Development and Use”. J.
Commun. Dis. 2014; 46(1): 109- 118.

[4] Nguyén Dinh Béang. “Nghién ciu sdn
Xudt mét sé mdu chudn quéc gia vdac xin va
sinh phdm dé tiéu chuan hoéa san pham vac
xin va sinh pham Viét Nam”. Dé tai cap nha
nudc md KC-10-01, 2003.

[5] SOP-KPQG-28: “Quy trinh chuan
huéng dan thiét lap va danh gia chat luong
mau chuan”, NICVB

[6] WHO. “Recommendations for the
preparation, characterization and
establishment of international and other
biological reference standards”, WHO TRS,
No. 932, 2006.
[7]  LabCE.
Neutralization Tests (PRNT)”, 2016.

“Plaque Reduction

Available at:

https://www.labce.com/spg1050613 plaque

reduction neutralization tests prnt.aspx
[8] SOP-VR03-01: “Quy trinh chuan thu



https://www.labce.com/spg1050613_plaque_reduction_neutralization_tests_prnt.aspx
https://www.labce.com/spg1050613_plaque_reduction_neutralization_tests_prnt.aspx

Nguyén Viét Anh va cdc cong su/Tap chi Khoa hoc Kiém dinh Vic xin va Sinh pham y té, Vol.4, No. 2 (2024)

nghiém céng hiéu nhan dang véc xin viém
n&o Nhat Ban bt hoat”, NICVB.

[9] SOP QC-BIO-14. “Céng hiéu Vic Xin
viém ndo Nhat Ban”. Vabiotech

[10] WHO. “Recommendation to assure the
quality, safety and efficacy of JE vaccine
(inactivated)”,WWHO TRS 963, 2011.



