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Abstract: Imojev is a vaccine for Japanese encephalitis virus prevention and is quality controlled
at National Institute for Control of Vaccines and Biologicals (NICVB) before distribution. At
NICVB, the research team modified cell staining and fixation solutions to reduce testing time,
save expenses, and to minimize exposure to harmful chemicals for performed staff, while still
ensuring the accuracy and reliability of test results. The potency procedure for the Japanese
encephalitis vaccine Imojev after modifying cell staining and fixation reagents, was partially
validated based on indicators such as accuracy and precision. The results of accuracy showed that
the average potency value of reference standard was 4,76 log PFU/dose, with a t-value of 1,22,
which is less than the critical t-value from Student's distribution at the confidence level P = 95%.
The potency values of vaccine for repeatability and intermediate precision indicators were
respectively 4,82 and 4,72 log PFU/dose, within the acceptable specification by manufacturer
(4,0-5,8 log PFU/ dose). Therefore, the procedure of Imojev vaccine potency after modifying cell
staining and fixation chemicals, meets the established criteria and can be replaced for the

previous routine testing method.
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IMOJEV KHI THAY POl HOA CHAT NHUQM VA CO PINH TE BAO
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Tom tit: Imojev 1a vic xin phong viém ndo Nhat Ban duoc kiém dinh tai Vién Kiém dinh Quéc
gia Vic xin va Sinh pham y té (NICVB) trudc khi luu hanh. Tai NICVB, nhém nghién ctu da
thay doi dung dich nhuém va cb dinh té bao nham muc dich giam thoi gian thir nghiém, tiét kiem
chi phi, giam thoi gian phoi nhiém véi cac hoa chat c6 hai cho sirc khoe cac can bo thyc hién, két
qua thir nghiém duge dam bao va tin cay. Quy trinh cong hiéu vic xin Imojev sau khi thay doi
hoa chat nhuom va ¢ dinh té bao dugc tham dinh mot phan qua cac tiéu chi d6 dang va do chinh
xé&c. Két qua tiéu chi do dung cho thay gia tri cong hiéu trung binh cia mau chuan 1a 4,76 log
PFU/liéu véi gia tri t = 1,22, nho hon t, trong bang phan phéi Student tai P= 95%, gia tri cong
hiéu trung binh cua vac xin trong tiéu chi d6 lap lai va d6 chinh xéc trung gian lan luot 12 4,82 va
4,72 log PFU/liéu nam trong khoang tiéu chuin cho phép cua nha san xuit (4,0-5,8 log PFU/
lidu). Vi vay, quy trinh cong hiéu vac xin Imojev sau khi thay d6i hda chat nhuom va cé dinh té

bao dat yéu cau & cac tiéu chi dé ra va co thé (g dung thay thé trong thir nghiém thuong quy cil.
Tir khoa: Cong hiéu, vac xin IMOJEV, phuwong phdp PFU, nhugém va cé dinh té bao.

1. Pit van dé: Viém nio Nhat Ban 1a mot trong nhitng bénh truyén nhiém anh huong dén hé
théng than kinh do vi rat gay ra, xuat hién ¢ hau hét cac nugc Chau A va Ty Thai Binh Duong,
trong d6 c¢6 Viét Nam, nhiing noi c6 khi hau nhiét d6i 4m, thuan lgi cho su phat trién cua mudi,
dic biét 1a mudi Culex tritaeniorhynchus, véc to chinh truyén vi rat viém ndo Nhat Ban [1,2].
Hién nay van chua c6 thudc dic tri cho bénh viém ndo Nhat Ban, vi vay, viéc tiém phong la mot
cach phong bénh cha dong va hiéu qua nhat. Theo thdng ké cho thay, khi dua cac vic xin viém
ndo Nhat Ban vao chuong trinh tiém chung mao rong hay tiém dich vy, ti 1€ méc bénh giam rd rét
xudng con khoang 0,16-0,56/100.000 dan trong giai doan 2014-2023 [2]. Hau hét cac ca ghi nhan
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& cac tinh mién nui phia Tay Béc, chiém khoang 42,0%. Trong cac trudng hop mac bénh viém
ndo Nhat Ban, ti 16 mic bénh caa tré em tir 15 tudi tré xudng chiém dén 88,4%, vi vay, céc bién
phép phong chdng dich gidm sét, tiém ching va ca gi4o duc truyén thong can dugc ddy manh va

thuc hién thuong xuyén [2].

Hién nay, c6 3 loai vic xin viém ndo Nhat Ban dang duoc luu hanh tai Viét Nam, bao gom
vic xin Jevax (Vabiotech, Viét Nam), Jeev (BE, An Do) va Imojev (Global Biotech Products Co.
Ltd, Thai Lan). Khac vai hai vac xin viém ndo Nhat Ban bat hoat Jevax va Jeev, Imojev la vic
xin séng, giam doc luc thé hé méi khi wng dung cdng nghé tai té hop dé thay thé hai doan gen
tién mang (pre-Membrane- prM) va vo (Envelope- E) cuaa vi rit gay bénh sét vang ching 17D-
204 bang hai doan gen twong (ng cua vi rat viém ndo Nhat Ban ching SA14-14-2 [3-6]. Vi vay,
thay vi phai tiém chudt tao mién dich nhu cac vic xin bat hoat, vic xin Imojev duoc pha lodng ra
nong do thich hop roi gay nhiém tryc tiép trén té bao thuong truc Vero, ¢b dinh va nhudm roi doc

két qua s6 dam hoai tir (plaque) bang mit thuong [7].

Quy trinh thir nghiém Imojev bang phuong phap tao dam hoai tir (Plaque Forming Unit-
PFU) d3 duoc khoa Kiém dinh vac xin Vi rGt thim dinh ndm 2021 va tng dung vao thir nghiém
thuong quy [8]. Trong thai gian thuc hién, nhém nghién ciru da thir nghiém, cai tién va téi uu hoa
quy trinh sao cho pht hop véi diéu kién phong thi nghiém ciing nhu phu hop véi trang thiét bi,
héa chét, vat tu va con nguoi. Formaldehyde 12 mot hop chat hda hoc dung dé cé dinh té bao va
m6 nham muc dich bao tén ciu trdc cua té bao va giir nguyén hinh dang, cau tric noi bao con
crystal violet 1a thudc nhuém phé bién co6 mau tim duoc ding trong sinh hoc té bao va vi sinh vat
vi kha nang bam mau tét. Tuy nhién, ca hai hoa chat nay déu 1a hoa chat doc hai, 6 thé gay ung
thu hay kich ung da khi tiép x(c véi co thé. Tir d6, thay vi thuc hién budc ¢ dinh va nhuom té
bao riéng r& va u trong thoi gian dai nhu quy trinh chuan cia nha san xuat, nhom nghién ciru da
sir dung dung dich nhudém crystal violet ¢ chira formaldehyde dé nhuom va cé dinh té bao trong
15 phat ¢ nhiét do phong. Bé thay thé budc nhuém va cd dinh té bao, dé tai “Tdi wu hoa quy
trinh ¢éng hiéu vac xin Imojev khi thay d6i hoa chat nhuém va cb dinh té bao” duoc thuc hién dé
dam bao két qua thir nghiém khong c6 sai khac mang ¥ nghia théng ké véi quy trinh duoc sir

dung trudc do.

2. Phwong phap nghién ciru
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2.1. Péi twong nghién ciru

Quy trinh thir nghiém cdng hiéu vac xin viém ndo Nhat Ban khi thay doi hoa chét c¢b dinh
va nhudm té bao duoc thuc hién trén mau chuan JE Chemeric live (Global Biotech Products Co.
Ltd, Thai Lan) va vic xin Imojev (Global Biotech Products Co. Ltd, Théi Lan).

2.2. Thei gian va dia diém nghién ciru
- Thoi gian: Tir thang 01/2024 dén thang 07/2024

- Pia diém: Phong thi nghiém cua khoa Kiém dinh Viac xin Vi rat, Vién Kiém dinh Quéc
gia Vac xin va Sinh pham y té

2.3. Vit ligu, hoa chat

- Hoéa chat, méi truong: Crystal violet (Merck), Ethanol 90° (Viét Nam), Fetal Bovine
Serum (Gibco), Formaldehyde solution 37% (Merck), L-Glutamine (Gibco), Methylcellulose
(Sigma), MEM autoclavable (Gibco), MEM 2% FBS (NICVB), MEM 10% FBS (NICVB), PBS
(NICVB), Pen-strep (Gibco), Sodium Bicarbonate 7,5% (Gibco), Sodium chloride (Merck),
Trypsin EDTA 0,25% (Gibco).

- Vit ligu: Té bao Vero moc kin mét 16p trén phién 6 giéng

- Trang thiét bi, vat tu tiéu hao: Bé 6n nhiét (Shellab), chai thuy tinh (Schott Duran), dau
con (Eppendorf), kinh hién vi phan pha (Olympus), ta an toan sinh hoc (Nuaire), may lic (IKA),
ta 4m CO; (Sanyo), ta 4m 20°C (Sanyo), pipet don kénh (Eppendorf), phién 6 giéng nudi té bao
(Corning),...

2.4. Phwong phdp nghién ciu

Phuong phap mé ta thuyc nghiém trong phong thi nghiém. Thir nghiém cong hiéu vac xin

viém ndo Nhat Ban duoc thuc hién theo phuong phap tao dam hoai tir (PFU).
a. Tom tat quy trinh thez nghiém céng hiéu [7]:

Hoan nguyén mau chuan va mau thir véi nudc hdi chinh rdi pha lodng véi MEM 2% FBS
ra cac d6 pha 1/10%, 1/10?, 1/(3x10%), 1/(9x10%), 1/(27x10?), 1/(81x10%). Té bao Vero dugc nudi
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cay trén cac phién 6 giéng duoc gay nhidm véi 300pl vic xin mau thir & ndng do 1/(3x10%) dén
1/(81x10%) va miu chuén tir ndng d6 1/10? d&én 1/(27x10?), mdi ndng do 3 giéng roi 1ap lai trén 3
phién. 300u1 MEM 2% FBS dugc nho vao 2 giéng 1am giéng ching &m. Céc phién sau khi gay
nhiém duogc u & 36+1°C, 5% CO, trong 90 phut trusc khi pha 3ml moi trusng MEM 1% Methyl
cellulose. Sau 5 ngay o & 36+1°C, 5% CO,, té bao thay vi duoc ¢b dinh bang 3ml Formaldehyde
37% & nhiét d6 phong trong 50 phdt roi nhuém bang 1ml crystal violet trong 15 phut trudc khi
duoc ria lai dudi voi nuéc nhu quy trinh cua nha san xuat, cac phién té bao s& duoc ¢ dinh va
nhuém cuing luc bang dung dich crystal violet c6 chtra formaldehyde theo cong thirc dang sir
dung tai NICVB & nhiét d6 phong trong 15 phut réi duoc rira sach dudi voi nudce va dé khé trude
khi doc két qua. Cong thirc pha bao gdm 5g crystal violet, 95ml ethanol, 25ml formaldehyde 37%
va 375 ml sodium chloride 0,85% [9]. Tha nghiém c6 gia tri khi kndng c6 dau hiéu té bao bi
nhiém khuan hay nim méc, s6 dam hoai tir (plaque) cua cac giéng nam trong khoang 10-100,
khong c6 plaque trong cac giéng ching &m va hé sé bién thién CV < 40%. Tiéu chuan thi
nghiém dua theo tiéu chuan caa nha san xuét vai gia tri cdng hiéu vac xin mau chuan nam trong
khoang 4,25 - 5,09 log PFU/ 0,5ml va gi4 tri cong hiéu vac xin mau thir nam trong khoang 4,0 -
5,8 log PFU/liéu. Cong thuc tinh cong hiéu vic xin Imojev bang phuong phap PFU:

(S0 plaque trung binh x D6 pha lodng)

Coéng hiéu mau thir = . _ _
& e Theé tich mAu gay nhidm

b. Tiéu chi dé diing cuia quy trinh tham dinh [7, 10]

Do dung 1a sy gan trang hop cac két qua thu dwoc so véi gia tri thuc khi do luong hoic
phan tich. Thuc hién thir nghiém trén mau chuan sau 1an vao sau ngay khac nhau va bai ciing mot
nhém thuc hién trong cung diéu kién trang thiét bi va hoa chat. P dang cua quy trinh dat yéu
cau khi gié tri cdng hiéu cia mau chuan nam trong khoang giGi han cho phép cua nha san xuat
dugc ghi trén nhan (4,25 - 5,09 log PFU/0,5ml) va gié tri t < t, cua bang phan bé student tai P =
95%.

c. Tiéu chi dé 1ap lgi cua quy trinh tham dinh [10]

Do lap lai 1a mot trong nhimg tiéu chi dé danh gia do chinh xéac cua quy trinh hay mutc do
théng nhét gitra cac két qua thtr nghiém riéng ré. Do lap lai duoc thuc hién trong bai cung mot

nhom trén cling mot 16 vac xin, 13p lai sau l1an vao cing mot ngay. Do lap lai caa quy trinh dat
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yéu cau khi gié tri cong hiéu caa mau thtr nam trong khoang giéi han cho phép cua nha san xuat
va hé sb bién thién CV < 30%.

d. Tiéu chi @ chinh xac trung gian cia quy trinh tham dinh [10]

Do chinh xéc trung gian 1a mét trong ba tiéu chi danh gia d6 chinh xac cua quy trinh hay
muc d6 thdng nhat gitra cac két qua thir nghiém riéng ré. Do chinh xac trung gian duoc thyc hién
trong ciing mot phong xét nghiém boi ciing mot nhém thuce hién trén cling mét 16 véc xin, thuc
hién nam lan vao nim ngay khac nhau. D6 chinh xac trung gian cua quy trinh dat yéu cau khi gia
tri cong hiéu cia mau chuan va mau thir nam trong khoang giéi han cho phép cua nha san xuat va
hé s6 bién thién CV < 30%.

3. Két qua

Sau khi hoan nguyén, pha lodng mau chuan va mau thtr véi nude hoi chinh kém theo, gay
nhiém trén té bao Vero, phu thach, nudi ciy ¢ 36 + 1°C, 5% CO,, ¢b dinh va nhuém ria té bao
véi dung dich crystal violet dugc pha theo cong thirc dugc su dung tai NICVB [9], ching tdi thu
dugc plaque trén cac giéng té bao duoc gy nhidm véi vac xin va mau chuan, phién té bao ching
am khong c6 plaque xuét hién, cac giéng déu khéng cé su xuat hién cia nAm hozc khuan lac. Poc
két qua bang cach dém sb plaque dudi dén doc roi 4p dung cong thac tinh cdng hiéu vac xin
Imojev. Ttr d6, st dung phan mém excel dé tinh céc théng s6 nhu trung binh nhan (GM), do léch
chuan (SD), hé sé bién thién (CV) dé danh gia cac tiéu chi tham dinh quy trinh thir nghiém cong
hiéu vac xin viém ndo Nhat Ban Imojev bang phuong phéap tao dam hoai tir Plaque Forming Unit
(PFU) [7].

3.1. Dy dung
Tiéu chi d6 dung duoc thuc hién tir 01/03/2024 dén 16/04/2024 dbi véi mau chuan JE live
(Théi Lan) qua sau lan thyc hién c6 két qua nhu sau:
Bang 1. Két qua danh gia tiéu chi d§ ding
Lan thwee | Hiéu gia miu chuin (PFU/0,5 ml) | Hiéu gia miu chuin (PFU/0,5 ml)
hién tham dinh 2021 khi thay do6i hoa chat
1 4,73 4,68
2 4,72 4,74
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3 4,72 4,73
4 4,75 4,84
5 474 4,81
6 475 4,76
GM 473 4,76
SD 0,01 0,06
cV 0,29 1,21

Trong d6: GM (Geomean): Trung binh nhan.
SD (Standard Deviration): Do léch chuan.
CV (Coefficient of Variation): Hé sé bién thién
Gia tri cong hiéu cua mau chuan déu dat yéu cau véi gia tri cao nhat la 4,84 log PFU/liéu

va thap nhat 12 4,68 log PFU/liéu, c4c gia tri cong hiéu cuia mau chuan déu nam trong khoang cho
phép cua nha san xuat (4,25 - 5,09 log PFU/liéu). So sanh két qua trung binh s&u lan thuc hién
khi thay doi chat nhuom va cb dinh té bao (xtb= 4,76) véi két qua trung binh da tham dinh trudc
do (x=4,73) [8] vao cbng thuc:

__Ixtb—x| _ [4,76—4,73| _
~ s/vn 0,06/V6

hay d6 tin cay 95%, t.= 2,45. Vay t< t,.
3.2. Dg lap lai

t 1,22. Béi chiéu trong bang phan phdi Student tai mirc ¥ nghia o= 0,05

Tiéu chi @6 lap lai dugc thuc hién trén mau vac xin Imojev sau lan trong cing mot thoi
diém c6 két qua nhu sau:

Bang 2. Két qua danh gia tiéu chi d9 lap lai

Lan thyc hién Hiéu gia vic xin (PFU/liéu) Hiéu gia vic xin (PFU/liéu)
tham dinh 2021 khi thay doi hoa chat
1 4,63 4,83
2 4,75 4,78
3 4,75 4,62
4 4,73 4,88
5 4,79 4,91
6 4,75 4,93
GM 4,73 4,82
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SD 0,05 0,11
CVv 1,15 2,37

Trong d6: GM (Geomean): Trung binh nhan.
SD (Standard Deviration): D¢ léch chuan.
CV (Coefficient of Variation): Hé s bién thién
Gia tri cong hiéu cua vic xin Imojev déu dat yéu cau va nam trong khoang cho phép cua
nha san xuét 1a 4,0 - 5,8 log PFU/liéu vai cac gié tri dat duoc tir 4,62 log PFU/liéu dén 4,91 log
PFU/liéu. Gi4 tri cdng hiéu trung binh trong sau lan thuc hién GM = 4,82 log PFU/liéu va hé sb
bién thién CV gitra c4c lan = 2,37%.

3.3. B¢ chinh xac trung gian
Tiéu chi do chinh xé4c trung gian duoc thyc hién trén cling maot 16 vac xin viém ndo Nhat
ban Imojev nam lan vao nim ngay khac nhau tir 01/03/2024 dén 09/04/2024 c6 két qua nhu sau:

Bang 3. Két qua danh gia tiéu chi d§ chinh xac trung gian

Lan thyc hién | Hiéu gia vac xin (PFU/liéu) Hiéu gia vic xin (PFU/liéu)
tham dinh 2021 khi thay doi hoa chat
1 4,63 4,70
2 4,99 4,67
3 4,61 4,74
2 4,76 4,81
5 4,66 4,67
GM 4,77 4,72
SD 0,17 0,06
CcVv 3,53 2,50

Trong do: GM (Geomean): Trung binh nhan.
SD (Standard Deviration): B¢ léch chuan.
CV (Coefficient of Variation): Hé s bién thién
Gia tri cong hiéu cua vac xin Imojev trong nam lan thyc hién vao niam ngay khac nhau déu
dat yu cau va nam trong khoang cho phép cua nha san xuét (4,0 - 5,8 log PFU/ liéu) véi gié tri
trung binh GM = 4,72 log PFU/liéu va hé s6 bién thién % CV = 2,50%.

4. Ban luan
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Vic xin phong chéng viém ndo Nhat Ban Imojev 1a mét vac xin tai té hop thé hé méi, sir
dung vi rat sét vang chung 17D sbng, giam doc luc 1am khung di truyén (vector), sau d6 thay thé
hai doan gen tién mang (Pre membrane- prM) va vo (Envelop- E) bang hai doan gen tuong ng
cua vi rat viém ndo Nhat Ban sng, giam doc luc chung SA14-14-2 [3-6]. Cong hiéu Imojev 1a
mét trong nhitng thir nghiém quan trong dé co quan quan ly kiém soat chat luong danh gia san
pham trude va sau khi cap s6 luu hanh san pham. Tham dinh quy trinh cong hiéu vac xin viém
ndo Nhat Ban Imojev cho thiy sy 6n dinh vé mat chat lwong cua ca mau chuan va mau thir da
dugc thuc hién tir nam 2021 [8]. Sau khi quy trinh thir nghiém cdng hiéu Imojev dugc dua vao
thuong quy, nhém nghién cau da tiép tuc nghién cau, tdi vu cac phuong phap, budc 1am cua thir

nghiém nay, trong d6 c6 viéc thay doi méi truong ¢é dinh va nhudm té bao.

Theo quy trinh chuan ciia nha san xuat, sau khi u cac phién ¢ 36+1°C, 5% CO- trong 5
ngay, loai bo méi truong methylcellulose rdi thém 3ml formaldehyde vao céac phién u & nhiét do
phong trong 50 phut dé ¢ dinh té bao. Sau dé, rira cac phién 2 1an véi nude sach roi thém 1 ml
crystal violet, u trong 15 phut dé nhuém té bao. Cac phién duoc ria sach dudi voi nudc, tham
kho rdi doc két qua dudi dén doc [7]. Thay vi thuc hién hai buée ¢b dinh va nhuoém té bao riéng
ré&, nhdm nghién ctru di st dung dung dich nhudém va ¢ dinh té bao crystal violet c¢6 thanh phan
gom crystal violet, ethanol, formaldehyde 37% va sodium chloride 0,85% [9]. Céc phién té bao
dugc u ¢ nhiét o phong trong 15 phut trude khi duoc rira dudi voi nudc sach, dé kho va doc két

qua.

Két qua cho thay khi thay d6i hoa chat nhuom va cd dinh té bao, cac tiéu chi do ding, do
l3p lai va d6 chinh x4c trung gian déu dat yéu cu véi gia tri trung binh caa mau chuin va maiu
ther 1an luot 12 4,76 log PFU/0,5ml; 4,82 log PFU/liéu va 4,72 log PFU/ liéu. Déi véi tiéu chi do
dung, gia tri t = 1,22, nho hon gia tri t, cua bang phan phéi student tai P= 95%. Déi véi tiéu chi
d6 1ap lai, hé sb bién thién CV = 2,37%, nho hon tiéu chuan tham dinh (CV < 30%) va dbi véi
tiéu chi d6 chinh xac trung gian, hé sb bién thién CV= 2,50, dat yéu cau CV < 30% nhu tiéu
chuan tham dinh dé ra. Vi vay, khi thay d6i hoa chat nhudém va cé dinh té bao, thir nghiém cong
hiéu vac xin Imojev van dat yéu cau cua thir nghiém va cac tiéu chi tham dinh. Ngoai ra, gia tri
cong hiéu cia mau chuan va mau thir khdng co su sai khac mang y nghia théng ké vai két qua
tham dinh quy trinh cdng hiéu vic xin viém ndo Nhat Ban Imojev trudc d6 (gia tri cong hiéu

trung binh vic xin Imojev d6i véi tiéu chi do lap lai 1a 4,73 log PFU/ liéu véi CV= 1,06% va ddi
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véi do chinh xéc trung gian 1a 4,77 log PFU/ liéu véi CV= 3,56%) [8] chitng to viéc thay dbi hoa
chat nhuém va cé dinh té bao khong 1am anh huéng dén két qua caa thir nghiém ma con gidp
giam thoi gian thuc hién thir nghiém, tiét kiém chi phi, va giam thoi gian phoi nhidm véi céc hoa

chat doc hai dbi véi nhan vién.
5. Két luan

Tiéu chi do dung, 46 1ap lai va d6 chinh x4c trung gian déu dat yéu cau vai hé sé bién thién
CV < 30%, cong hiéu cua vac xin viém ndo Nhat Ban Imojev tung lan thuc hién nam trong
khoang cho phép 4,0- 5,8 log PFU/liéu theo tiéu chuan caa nha san xuét. Quy trinh thir nghiém
cdng hiéu vac xin viém ndo Nhat Ban Imojev sau khi thay doi héa chat nhuém va cé dinh té bao

pht hop vai diéu kién phong thi nghiém tai vién Kiém dinh Quéc gia Vac xin va Sinh pham y té.
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