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Abstract: The stability study of the COVIVAC vaccine for COVID-19 prevention is an
important requirement to ensure the vaccine's quality meets the necessary standards for
administration to the public. The COVIVAC vaccine's stability was evaluated following the
guidelines of the World Health Organization (WHO), the Vietham Pharmacopoeia, and internal
standards. This stability study was conducted on three batches of the vaccine candidate for
clinical trial testing under two conditions: accelerated (25 + 2°C and 37 + 2°C) and real-time (5 +
3°C) conditions. The evaluation included parameters such as visual appearance, pH, S protein
antigen content, sterility, total protein, and endotoxin. The study results showed that after 15
months of storage at 5 + 3°C and 14 days under accelerated conditions, all three batches of the
finished vaccine maintained their quality. There were no statistically significant differences in

the tested parameters (p > 0,05).
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Tom tat: Nghién cau tinh 6n dinh caa vac xin COVIVAC phong bénh Covid-19 1a mét
yéu cau quan trong dé dam bao chat luong vic xin dat yéu cau khi tiém phong cho nguoi dan.
Vic xin COVIVAC dugc danh gia tinh 6n dinh theo huéng dan cua To chic Y té Thé gidi
(WHO), tiéu chuan Dugc dién Viét Nam va tiéu chuan co s¢. Thuc hién nghién cu tinh 6n dinh
cua 3 16 vac xin thanh pham du tuyén cho thir nghiém 1am sang giai doan ¢ 2 diéu kién: thuc day
nhanh (25 £ 2°C va 37 £ 2°C) va nghién cuu theo thoi gian thyc (5 + 3°C), danh gia cac chi tiéu
bao gom cam quan, pH, ham luong khang nguyén protein S, v khuan, protein tong so,
endotoxin. Két qua nghién ciu cho thay sau 15 thang bao quan & nhiét do 5 + 3°C va sau 14
ngay theo ddi & nhiét do thuc day nhanh, 3 18 vic xin thanh pham vin dam bao chét luong, két
qua cAc chi tiéu kiém tra khéng c6 su sai khac c6 y nghia p>0,05.

Tir khoa: nghién cizu tinh 6n dinh, vic xin COVIVAC
1. Pit van dé

Covid-19 1a mot bénh nhiém trung duong hd hap cap tinh do vi rit SAR-CoV-2 gay ra,
da dugc To chuc Y té Thé gigi (WHO ) tuyén bé 1a dai dich vao ngay 11 thang 3 nam 2020, véi
ty 16 mic va tir vong cao, dic biét 1 & nhimg nhom dbi twong dé bi ton thwong nhu ngudi gia, tré
em, va ngudi ¢6 hé mién dich yéu. Mic du cac vac xin phong bénh Covid-19 di ching minh
duoc hiéu qua trong viéc giam thiéu ty 1& mac va cac bién chiing nghiém trong cua bénh, viéc
duy tri tinh 6n dinh cua véic xin trong sudt qua trinh san xuat, bao quan va van chuyén lai 1a yéu
t6 quyét dinh quan trong trong hiéu qua phong ngira dich bénh [1].

Nghién ciru tinh 6n dinh dong vai tro then chdt trong nhiéu khia canh: xac dinh thoi han

sir dung phu hop va diéu kién bao quan téi wu nham duy tri hiéu qua va d6 an toan cua Vic xin;
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cac dir liéu vé do 6n dinh gilp nha san xuat lra chon bao bi, diéu kién luu trix va van chuyén phi
hop; cac co quan quan ly yéu cau di liéu nghién ciru d6 6n dinh nhu mot phan bat buc trong hd
so dang ky nham xem xét va phé duyét viéc luu hanh va sir dung vic xin. Day la mot qua trinh
khoa hoc nham xac dinh kha niang duy tri chat lugng cua vac xin qua thoi gian, bao gom céc yéu
t6 nhu hoat tinh khang nguyén, do pH, cac thanh phan hoa hoc va vat Iy cia san pham [2-8].

Vic xin COVIVAC la mét vac xin phong Covid-19 dugc phat trién boi Vién Vac xin va
Sinh pham Y té (IVAC), mét trong nhitng co s& nghién ciru va san xuat vac xin uy tin va lau doi
cua Viét Nam. COVIVAC la vic xin bat hoat toan hat vi rat vector Newcastle (NDV) di mé hoa
gen biéu hién protein S cia SARS-CoV-2 trén bé mit, duoc san xuat trén day chuyén céng nghé
nudi cay vi rat trén tring ga c6 phdi. Trong vong doi cua san pham COVIVAC, cac thanh phan
ctia VAc Xin cd thé bj phan hay hoiac mat hoat tinh khi chiu tac dong cua diéu kién méi truong luu
trir. Piéu nay khdng chi anh huéng dén tinh hiéu qua cia vac xin ma con tiém an nguy co lam
tang tac dung phu cho nguoi tiém vac xin.

Pé kiém tra tinh 6n dinh cua vic xin COVIVAC duéi cac diéu kién bao quan khéc nhau,
tir 46 dua ra cac khuyén cdo bao quan phi hop, dam bao hiéu qua va an toan sudt vong doi san
pham, ciing nhu khuyén co han sir dung, ching t6i tién hanh “ Nghién ctu tinh 6n dinh cua véc
xin COVIVAC phong bénh Covid-19”.

2. Phwong phap nghién ciru

2.1. Péi twong, thoi gian, dia diém nghién ciru

Déi tuong nghién ctru: : 3 16 vac xin thanh phdm
—  Pjadiém: Vién Vic xin va Sinh phém y té
—  Thoi gian: tir thang 06/2021 dén thang 9/2022
2.2. Vit ligu, hod chit

— May moc, thiét bi chinh: bé 6n nhiét, may doc Elisa Lonza, may rira Elisa BioTek, ti Am,
méy do pH, may lic, .... T4t ca cac may moc thiét bi con han thim/chuan dinh va bao dudng.

— Hoa chét chinh: dung dich Phosphate-Buffered, BCA Protein KIT, protein Standard, khang
thé khang protein S, khang thé thir cdp gin men HRP, mau chuan protein S (HexaPro S
Standard), khang thé so cap khang protein S — MM57 mAb, goat anti Human-lgG-HRP,...

— Dung cu: chai thuy tinh, tube nhya, kep, pipet cac loai, dau con céc loai, phién Elisa,...

— 316 vic xin thanh pham do Vién Vic xin va Sinh pham y té san xuit nghién ctru quy mé
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thuong mai.
2.3. Phwong phap nghién ciru
2.3.1. Nghién cizu tinh én dinh ¢ diéu kién bao quan thyc 5 + 3°C
Céc tiéu chi danh gia tinh 6n dinh cho mét 16 vac xin nghién ciu duoc trinh bay & bang 1
Bang 1. Chi tiéu va thoi gian danh gia

Chi tiéu TO 1w 2w 3w 1m 3m 6m 9m 12m | 15m
V6 khuan X N/A | N/A | NJA | NJA | NJA | NJA | N/A | N/A X
Cam quan X X X X X X X X X X

pH X X X X X X X X X X

Protein S X X X X X X X X X X

i;: ﬁgeisg X X X X X X X X X X
Endotoxin X X X X X X X X X X

Ghi chi: TO: Thei gian bdt dau; w: tuan; m: thang; x: theec hién, N/A: no analysis
2.3.2. Nghién cizu tinh 6n dinh ¢ diéu kién thiic day nhanh 25 + 2°C va 37 + 2°C
Bang 2. Chi tiéu va thoi gian danh gia

Chi tiéu TO 1d 3d 7d 14d

V6 khuan X N/A N/A N/A X
Cam quan X X X X X
pH X X X X X
Protein téng s6 X X X X X
Endotoxin X X X X X

Protein S X X X X X

Ghi cha: TO: Thei gian bar dau; d: ngay, x: thuc hién, N/A: no analysis
2.3.3. Phwong phdp déanh gid chdt lwong vdc xin thanh pham COVIVAC

Danh gia chét lwong véc xin thanh pham COVIVAC bang cac phuong phap va chi tiéu
chat lugng theo bang 3 dudi day:
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Bang 3.Tiéu chuén chit lweng vic xin thanh pham COVIVAC

. Phuong phap . 2 N )
Chi tiéu thwe hién Tiéu chuan chat lwgng Tai liéu tham khao
Cam quan Kiém tra béng gléniﬁiéih E?I?gcg%a(igggg Duogc dién Viét Nam
q mét thuong , KAONE Jang Can, Kong |y (DPVN V), 2018
lan ti€u phan la
» ) ’ Khong c6 sy phat trién cua
V6 khuan Cay truc tiép | nam va vi khuan sau 14 ngay DDbVN V, 2018
theo doi
pH Po dién cuc 70+05 DDbVN V, 2018
Ham luong ELISA > 6ug /1o 1ml TCCS
protein S
Protein tongsé | BCAKit | = 1> lanhamluongproteinS | oy 93
none (hg/mi)
N6t doe 19 LAL test <500 EU/ lo Iml DDVN V, 2018
Endotoxin

Xdc dinh ham lwong protein S bang phirong phdp ELISA
Ham luong protein S duoc xac dinh bang phuong phap ELISA gian tiép. Khang thé don
dong MM57 cua chudt dugc trung hoa véi khang nguyén protein S tir mau chuan va mau thu,
sau d6 chuyén vao phién ELISA di dugc cb dinh san protein S. Sau budc khda phién, khang thé
thir cap dé khang chudt gan enzyme HRP dugc thém vao. Phan ¢ng hién mau véi co chét
TMB/H:0: va duoc ding bang axit sulfuric. Cuong d6 mau duoc do bang may doc ELISA [7].
Tinh két qua bang phan mém Gen 5 hoic twong duong. Khoang tin cay + 20%
2.3.4. Phwong phdp xit Iy s6 liéu
Xir ly sb liéu bang excel va phan mém thong ké IBM SPSS Statistics.
3. Két qua
3.1. Két qud nghién cieu tinh én dinh 6 diéu kién bao qudn thuc 5 + 3°C
Két qua cam quan va vo khuan dat yéu cau sau thoi gian theo ddi. Két qua ham lugng
protein S, protein tong so, endotoxin, pH caa 3 16 vac xin thanh pham COVIVAC duogc chi ra ¢
bang 4.
Bang 4. Két qua chit lwgng cia 3 16 vic xin COVIVAC & diéu kign nhigt d9 5 + 3°C

Chitieu | L6 sd T0 1w 2w 3w 1m 3m 6m 9Im 12m 15m
TPO1| 885 | 7.86 | 865 | 796 | 823 | 779 | 768 | 763 | 745 | 7.15
ProteinS o 0> | 835 | 820 | 783 | 827 | 815 | 779 | 738 | 732 | 697 | 6.74
(Hg/ml)
TP.03| 846 | 841 | 802 | 797 | 812 | 759 | 741 | 743 | 730 | 601
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TP.01 | 113,81 | 98,31 | 122,2 | 99,01 | 99,52 | 96,28 | 97,34 | 96,53 | 97,06 | 96,47

(Ig‘n) 12,86 | 12,51 | 14,13 | 12,44 | 12,09 | 12,36 | 12,67 | 12,65 | 13,03 | 13,49
Protein | TP.02 | 115,94 | 115 98,89 | 114,44 | 122,04 | 108,33 | 104,56 | 105,23 | 102,77 | 99,34
tong sé A

(Hg/ml) (1) 13,89 | 13,87 | 12,63 | 13,84 | 14,97 | 13,91 | 14,17 | 1438 | 14,74 | 14,74

TP.03 | 106,27 | 107,02 | 103,06 | 105,89 | 111,13 | 104,57 | 99,63 | 94,02 | 92,21 | 87,97

(I;;) 1256 | 12,73 | 12,85 | 13,29 | 13,69 | 13,78 | 13,45 | 12,65 | 12,63 | 12,73
TP.01 11 11 11 11 11 11 11 11 11 11
Endotoxin
(EU/Iiéu) TP.02 3 3 3 3 3 3 3 3 3 3
TP.03 15 15 15 15 15 8 15 15 15 15

TP.0O1 | 7,30 7,31 7,3 7,29 7,32 7,27 7,28 7,28 726 | 7,23

pH TP.02 | 7,18 7,17 7,18 7,19 7,15 7,19 7,18 7,15 7,15 | 7,16

TP.O3 | 7,21 7,2 7,2 7,19 7,2 7,18 7,18 7,19 718 | 7,17

Ghi chi: A: 1a ti 1& protein tong s6 so vai protein S.
3.2. Két qud tinh én dinh 6 diéu Kién thiic ddy nhanh 25 + 2°C va 37 + 2°C
3.2.1 Két qua tinh én dinh cia 3 16 vac xin COVIVAC ¢ diéu kién nhiér dg 25 + 2°C
Biang 5. Két qua chat lweng cia 3 16 viac xin COVIVAC ¢ diéu kién nhiét o 25 + 2°C

Chi tiéu L6 sb TO 1d 3d 7d 14d
o S TP.01 8,85 8,80 8,84 753 7.28
TP.02 8,35 8,22 8,41 8,37 7.23
(g/mi) TP.03 8,46 8,34 8,54 8,49 7.59
TP.01 113,81 113,05 113,46 96.24 93.42
A (1An) 12.86 12.85 12.83 12.78 12.83
Proteinténg | TP.02 115.94 12219 12333 116,26 105.7
s6 (ug/ml) A (1an) 13,89 14,86 14,66 13,89 14,62
TP.03 106,27 109,34 105,72 95.24 94,56
A (1) 12.56 1311 12.38 1122 12.46
_ TP.01 11 11 11 11 11
fgﬂ‘ﬁf’;ﬂ;‘ TP.02 3 3 3 3 3
TP.03 15 15 15 15 15
TP.01 7.30 7.27 7.28 73 7.29
oH TP.02 718 719 717 7.20 717
TP.03 721 717 719 718 7.20
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Ghi chi: A: 1a ti 1& protein tong s6 so vai protein S.

Khi dit véc xin trong didu kién thuc ddy nhanh, nhiét d6 25 + 2°C/14 ngay khéng anh
hudng d6i vai chi tiéu cam quan, vo khuan, endotoxin va pH. Ciing ¢ cac diéu kién nay, téc do
sut giam ham luong protein S va ham luong protein tong sb nhiéu dao dong khong dang ké.

3.2.2 Két qua chdt lwong ciia 3 16 véc xin COVIVAC ¢ diéu kién nhiét dé 37 + 2°C
Biang 6.Két qua chat lwgng caa 3 16 vic xin COVIVAC ¢ diéu kién nhiét do 37 + 2°C

Chi tiéu Lo sb TO 1d 3d 7d 14d
_ TP.01 8,85 7,67 8,21 7,68 7,35
Protein S
(ug/mi) TP.02 8,35 8,26 8,46 7,99 7,43
TP.03 8,46 8,37 8,33 7,71 7,25
TP.01 113,81 114,26 105,32 98,33 94,31
A (lan) 12,86 14,90 12,83 12,80 12,83
Protein tong TP.02 115,94 98,38 98,76 110,74 102,96
s6 (ng/ml) A (lan) 13,89 11,91 11,67 13,86 13,86
TP.03 106,27 110,22 98,76 95,64 105,94
A (lan) 12,56 13,17 11,86 12,40 14,61
) TP.01 11 11 11 11 11
5230/:?;:;' TP.02 3 3 3 3 3
TP.03 15 15 15 15 15
TP.01 7,30 7,31 7,31 7,27 7,28
pH TP.02 7,18 7,20 7,19 7,18 7,19
TP.03 7,21 7,22 7,20 7,21 7,19

Ghi chi: A: 1a ti 1& protein tong s6 so vai protein S.

Dudi diéu kién gia téc ¢ 37 + 2°C trong 14 ngay, cac chi tiéu cam quan, vo khuan,
endotoxin va pH cua vic xin khong bi anh huéng; dong thoi, su suy giam ham lugng protein S

va protein tong sb 1a khong dang ké, va déu dat so véi tiéu chuan.

4. Ban luan

Trong nghién ctru ndy, tinh 6n dinh cua vic xin COVIVAC duge danh gia dudi hai diéu
kién bao quan chinh: diéu kién tiéu chuan ¢ nhiét d6 5 + 3°C va diéu kién thiic ddy nhanh & nhiét
d6 25 £ 2°C va 37 + 2°C. Céc chi tiéu chat luong dugc theo ddi bao gdm cam quan, d6 pH, ham
luong khang nguyén protein S, vo khuan, protein tong s6 va endotoxin. Day 1a nhiing thong sb
quan trong phan anh muc do suy giam chat luong va kha ning duy tri hiéu lyc sinh mién dich

cua vac xin trong sudt thoi gian bao quan.
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Str dung phuong phap Kruskal-Wallis Test, so sanh 3 bién doc 1ap (3 16) ¢ tat ca céac thoi
diém ldy mau va ¢ ca 3 diéu kién khao sat nhiét do 5 + 3°C, 25 + 2°C va 37 + 2°C, két qua ham
lwong protein S, protein téng sé, ti 1& protein tong sé/ protein S va pH khong c6 su sai khac mang
v nghia théng ké (p> 0,05). Ngoai ra, st dung phuong phap so sanh cip Paired Samples
Correlation (méc thoi gian 15 thang-ban dau & nhiét d6 5 + 3°C, méc 14 ngay-ban dau ¢ nhiét o
25 + 2°C va 37 + 2°C), céac két qua ham luong protein S, protein téng sd, ti & protein tong sd/
protein S, pH khong c6 su sai khac c6 ¥ nghia (p> 0,05). Két qua nay khang dinh COVIVAC c6
dd 6n dinh cao trong diéu kién bao quan ti€u chuan va c6 kha nang chiu dugc nhi¢t dd cao hon
ma khong bi phan huy nhanh chong, mét dac diém rét c6 gia tri trong bdi canh nhiéu khu vuc co
ha tang bao quan lanh con han ché.

Khi so sanh v6i mot sb loai vic xin Covid-19 khac, nhu Nuvaxovid (6n dinh 9 thang & 5
+ 3°C), Pfizer-BioNTech (bao quan -25°C dén -15°C trong 2 tudn, sau ra déng on dinh 30 ngay &
5 + 3°C), Moderna (6n dinh 9 thang & -50°C dén -15°C, sau rd dong on dinh 30 ngay ¢ 5 + 3°C)
va ARCoV (6n dinh it nhit 6 thang ¢ 5 * 3°C), c¢6 thé thay vic xin COVIVAC ¢é mirc d6 on
dinh tuong dwong, va co loi thé vé kha ning bao quan & diéu kién tiéu chuan trong thoi gian dai
ma khong can hé théng dong lanh phirc tap [3,4].

5. Két luan

Nghién ciu tinh 6n dinh cua vic xin COVIVAC di cung cip nhitng két qua tot vé kha
ning duy tri chit lwong va hiéu qua cua vic xin trong sudt thoi gian bao quan. Vac xin
COVIVAC duy tri 6n dinh céc chi tiéu chat luong trong diéu kién bao quan 5 + 3°C dén 15
thang. O diéu kién thiic day nhanh 25 + 2°C va 37 # 2°C, vic xin COVIVAC c6 do bén nhiét
dang ké. Két qua nghién ctiru nay khdng nhitng cung cip co sé khoa hoc dé xay dung cac hudng
dan bao quan, van chuyén va sir dung vac xin mot cach an toan va hiéu qua, ma con co y nghia
guan trong trong viéc xac dinh han sir dung caa vic xin COVIVAC.

Tai ligu tham khao
[1] Bonotti M, Zech S.T (2021), “The Human, Economic, Social, and Political Costs of

COVID-19”, Springer Nature, pp. 1-36.
[2] EMA (2012), Guideline on Stability Testing of Biological Medicinal Products.


https://pubmed.ncbi.nlm.nih.gov/?term=
https://pubmed.ncbi.nlm.nih.gov/?term=

Nguyén Thi Thuy Poan va cdc céng su/Tap chi Khoa hoc Kiém dinh Vic xin va Sinh pham y té, Vol.5, No.2 (2025)

[3] Hermosilla J, Alonso-Garcia A, et al (2023), “Analysing the in-use stability of mRNA-
LNP COVID-19 vaccines Comirnaty™ (Pfizer) and Spikevax™ (Moderna): A
comparative study of the particulate”, Pharmaceutics, 15(1):150.

[4] https://www.gov.uk/government/publications/regulatory-approval-of-covid-19-vaccine-

nuvaxovid/summary-of-public-assessment-report-for-nuvaxovid-dispersion-for-

injection?utm_source=chatgpt.com, truy cap ngay 21/06/2025.

[5] ICH (2003), Evaluation for stability data.

[6] Nguyén Hoang Tung va cong su (2018), “Tinh 6n dinh caa vac xin cum mua IVACFLU-
S 2014-2015 va 2016-2017”, Tap chi Y hoc Dy phong, 11 (28), tr. 29-34.

[7] Sun W, McCroskery S, et al (2020), “A Newcastle disease virus (NDV) expressing

membrane-anchored spike as a cost-effective inactivated SARS-CoV-2 vaccine”,
Vaccines (Basel), 8(4):771.
[8] WHO TRS. No. 962 (2011), Annex 3: Guidelines on stability evaluation of vaccines.


https://www.gov.uk/government/publications/regulatory-approval-of-covid-19-vaccine-nuvaxovid/summary-of-public-assessment-report-for-nuvaxovid-dispersion-for-injection?utm_source=chatgpt.com
https://www.gov.uk/government/publications/regulatory-approval-of-covid-19-vaccine-nuvaxovid/summary-of-public-assessment-report-for-nuvaxovid-dispersion-for-injection?utm_source=chatgpt.com
https://www.gov.uk/government/publications/regulatory-approval-of-covid-19-vaccine-nuvaxovid/summary-of-public-assessment-report-for-nuvaxovid-dispersion-for-injection?utm_source=chatgpt.com

