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Abstract

Background/Purpose: This study aims to establish the procedure for the production of
RNA-positive reference samples of the SARS-CoV-2 virus from inactivated cultures, and to
evaluate the stability of RNA samples under different storage conditions.

Methods: Methods of describing experiments in the laboratory.

Results: The study developed a procedure for the production of a SARS-CoV-2 RNA
positive control based on WHO requirements for setting up a secondary RNA standard.
From the culture fluid of the inactivated international strain of SARS-CoV-2, through the
extraction and quantity of RNA concentration and stability assessment of samples at different
concentrations, then select the lowest sample concentration that still ensures stability over
real storage time. The stability assessment is conducted at 3 levels of sample concentration:
5x104cp/ul, 104cp/ul, and 2x103cp/ul and under the following storage conditions: at -70°C
after 3 months, 6 months, and 8 months; the number of thaws; store at 25°C and 4°C for 6
weeks.

Conclusion: Developed a production process and produced 15 tubes of SARS-CoV-2 RNA
positive control samples at a concentration of 2x103cp/ul with a volume of each tube of
40 pl/tube. The produced SARS-CoV-2 RNA positive controls were tested and found to be
stable through 8 months of storage at -70°C, 10 times of thawing, and for at least 1 month at
25°C and 4°C.
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NGHIEN C’U SAN XUAT MAU CH’NG DUUO'NG ARN CUA VIRUS

SARS-COV-2 CHO PANH GIA CHAT LUO'NG SINH PHAM CHAN POAN COVID-19

Phung Thi Ngoc'*, Vii Thi Thu Huwong!, Pham Thi Hong Thiy’,
Pham Trung Dirc', Pham Thj Minh!
Vién kiém dinh Quoc gia Vdc xin va Sinh phiam y té
Nhan ngay 21 thang 5 nam 2022
Chdp nhdn ding ngay 25 thing 6 nam 2022
Tom tit
Pdt vin dé/ Muc tiéu: Nghién ctru nay nham thiét 1ap quy trinh san xuit mau ching dwong
ARN cua virus SARS-CoV-2 tir dich nu6i cay bat hoat, va danh gia tinh 6n dinh cia mau
ARN tai cac dieu kién bao quan khac nhau.
Phwong phap: Phuong phép mo ta thuc nghi¢m trong phc‘)ng thi nghiém.
Két qua: Nghién ctru xay dung quy trinh san Xuat mau chimg duong ARN SARS-CoV-2
dya trén céac yéu cau clia WHO vé thiét 1ap mau chuan ARN thu’ cap. Tir dich nudi cy
SARS-CoV-2 bit hoat chiing quéc té, qua tach chiét, dinh luong nong d6 ARN va danh gia
su on dinh ctia mau & cac nong do khac nhau, tir 46 chon ra mot nong do mau thap nhat ma &
d6 van dam bao sy 6n dinh qua thoi gian bao quan thyc. D6 6n dinh cua mau dugc danh gia
0 3 cap nong do: 5x104cp/ul, 104cp/ul va 2x103cp/ul tai cac diéu kién bao quan nhu sau: &
-70°C sau 3 thang, 6 thang va 8 thang; s lan tan bang; & 25°C va 4°C trong 6 tuan.
Két luan: Pd xdy dung quy trinh san xudt va thiee hién san xudt 15 éng mau chirng dwong
ARN SARS-CoV-2 ¢ nong dé 2x103cp/ul véi thé tich mdi 6ng 1a 40ul/dng. Mau ching
dwong ARN SARS-CoV-2 san xuat da dugc kiém tra va thay 6n dinh qua 8 thang bao quan

tai -70°C, qua 10 1an tan bang va qua it nhét 1 thang tai 25°C va 4°C.

Tir khéa: ARN, SARS-CoV-2, COVID-19
1. Dit van dé

bai dich COVID-19 da lam anh huong
nghiém trong dén nén kinh té va Sfrc khoe
cong dong toan cau trong sudt gan 3 ndm
qua. Cung voi tiém vic xin, viéc chan
doan COVID-19 nhanh va chinh x4c van 13
nhitng bién phap ung phd quan trong gop
phan giam sat trong diém kip thoi trong
kiém soat dich. Hién nay, c6 vai tram bo kit
sinh hoc phan tir chan doan SARS-CoV-2
da dugc phat trién va san xuit tai Viét Nam

' Tac gia lién hé:
Email: ngoc.nicvb@gmail.com
https://doi.org/10.56086/jcvb.v2i2.36

va nhiéu nudc trén thé giéi [1]. Tuy nhién,
viéc danh gia chat luong cic bd sinh phdm
chan doan van ludn can duoc tién hanh va
kiém soat thudng xuyén.

Nghién ctru ndy nham thiét 1ap quy
trinh san xuat mau ching duong ARN cua
virus SARS-CoV-2 tir dich nudi cdy bét
hoat, va danh gia tinh on dinh ctia mau ARN
tai cac diéu kién bao quan khac nhau. Két
qua nghién ctru cung cap bang ching khoa
hoc gdp phan xay dung hudng dan viéce thuce
hanh bao quan mau chuén trong kiém dinh
sinh pham vy té tai Vién kiém dinh qudc gia
Vic xin va Sinh pham y t& (NICVB).
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Nghién ctru duge tién hanh véi 2 muc
tiéu: 1) Xdy dung quy trinh va san xudt 15 dng
mau chimg dwong ARN SARS-CoV-2. 2) Pdnh
gid tinh on dinh vé nong dé ciia mau chimg
dirong ARN SARS-CoV-2 sdn xudt duoc.

2. Phuwong phap nghién ctru

2.1. Péi twong nghién citu va thoi gian
nghién cuu:

Dbi twong nghién ctru 1a ARN cua
virus SARS-CoV-2 duogc tach chiét tir dich
nudi cdy SARS-CoV-2 bat hoat. Nghién
ctru dugc thuc hién tai phong thi nghi¢m
Khoa Kiém dinh Sinh phiam y té, tir thang
6/2021-6/2022.

2.2. Phwong phdp nghién cuu va ky thudt
thu thép sé liéu:

Phuong phap moé ta thuc nghiém, su
dung k¥ thuat sinh hoc phan tir Realtime
PCR trén hé thong may Quant5. Xur Iy va
phan tich s6 liéu bang Excel.

2.3. Thiét ké nghién ciru:

Tir cac hudng dan cia WHO vé thiét

1ap mau chuan ARN thir cap [14], xay dung

tiéu chuan chip nhan va phuong phap kiém
tra véi mau ching duong ARN SARS-
CoV-2 dy kién san xuét. Tir d6 xdy dung
tiéu chudn co s& dbi voi mau chimg duong
ARN SARS-CoV-2 sin xuit.

Nghién ctru danh gid do 6n dinh ctia miu
ching duong ARN SARS-CoV-2 dugc thuc
hién & 3 cdp nong do: 5x10* copies/ul (C1),
10* copies/ul (C2) va 2x10° copies/ul (C3); lap
2 1an/mAu. Mau duoc danh gia ¢ nhiét do bao
quan -70°C va & nhiét do 130 héa cap toc theo
thoi gian thyc. Cu thé 13: (1) Bao quan ¢ -70°C
sau 3 thang, 6 thang va 8 thang; (2) S lan tan
bing clia mau ¢ -70°C; (3) Bao quan & 25°C
trong 1 thang; (4) Bao quan 6'4°C trong 1 thang.
Gi4 tri Ct cua mau tai thoi diém TO ban dau va
TO+2SD duoc sir dung dé danh gia do 6n dinh
ctia mau. Theo WHO, néu gia tri Ct cua mau
tai cac thoi diém danh gia khac van nam trong
khoang TO+2SD thi duoc coi 14 6n dinh [14].

3. Két qua

3.1. Xay dwng quy trinh va sin xudt mau
chung duwong ARN SARS-CoV-2

3.1.1. So dé tém tat quy trinh san xudt

Nguyén vat liéu/ Cac bwdc san xuat Nguyén vat ligu/
San pham trung gian San pham trung gian

500pl ching SARS-COV-2
bat hoat (3,75*10%p/ul)

- % 6000ul dich hé hap
«— | BlL.Thuthapmau |——
4m tinh v&i SARS-COV-2

-

B2. Tach chiét ARN va
ki€ém tra do tinh sach

ARN dwong tinh
SARS-COV-2

ARN am tinh
vGi SARS-COV-2

l-—+ B3. Binh lwgng nong 4o ARN

ARN SARS-CQOV-2
(d3 biét nong do: €0)

Phg lodng

L

B4. Panh gia tinh 8n dinh
(& 3 néng d& khac nhau tai cac
diéu kién bao quan khac nhau)

Lwa chon ndng do t&i wvu
cho déng 6ng va lwu gitk

- C1: 5%10% ep/pl - 25°C trong 1 thang
- €2:10* cp/pl -4°C trong 1 thang
- C3: 2%10° cp/pl - Am 70°C trong 8 thang

- S8 lan tan bang (10 [an)

B5. Déng &ng va luu triv
mau chirng duong
(& ndng dd C3 — 2*10%cp/ul)

Hinh 1. So’ d6 quy trinh san xuat miu chirng dwong ARN SARS-CoV-2
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3.1.2. M6 ta cdc bude san xudt

Buoc 1. Thu thdp nguyén vat liéu

-500p] dich SARS-CoV-2 bét hoat
(chuan chung quéc té, Lot 70034991, BEI
Resources) duoc Cong ty Medicon hd tro cho
NICVB, ndng d6 1y thuyét 1a 3,75x10%p/pl.

-6000u] dich ho hap (mii - hau -
hong...) dd c6 két qua xét nghiém Realtime
PCR am tinh vd1 SARS-CoV-2, dugc cung
cap boi TTDV Khoa hoc K§ thuat NICVB.

Buée 2. Téach chiét ARN

- 500ul dich nuoi cdy SARS-CoV-2 ->
200ul ARN SARS-CoV-2.

- 6000pl dich ho hdp 4m tinh ->2000ul
ARN am tinh.

Buoc 3. Binh luong néng dé mau
dirong ARN sau tich chiét

- Str dung mau chuan qudc t& (MCQT)
ARN SARS-CoV-2 d duoc thim dinh (NIBSC
19/304, néng d6 10%cp/ul) dé dinh luong ndng
d6 cua mau duong ARN sau tach chiét.

- Pha loing mau ARN duong sau tach
chiét (ndng do du kién 1a Ax3,75x10* cp/pl,
trong d6 A 1a hé so tach chiét chua biét) vé 3
cap nong do sau cho kiém tra: C1 (Ax10%cp/
ul), C2 (Ax2x10°cp/ul) va C3 (Ax4x10%cp/ul).

- Két qua dinh luong 3 cip 6 méu Cl,
C2,C3 tuong tmg condng dod 1a: C1=5x10%cp/
ul, C2=10%p/ul, va C3=2x10°cp/ul.

Buoc 4. Banh gia do on dinh ciia mau
duwong ARN

Panh gia d6 6n dinh cia miu duong
ARN 6 ca 3 cép néng do da duoc xac dinh
 trén C1, C2 va C3. Két qua danh gia cu
thé duoc trinh bay & muc 3.2.

Buéc 5. Pha lodng, déng éng va luu
@itk mau chitng dwong ARN SARS-CoV-2

Tu két qua danh gia do 6n dinh cua ca
3 cap nong do trén, nhdm nghién ctru quyét
dinh chon mau chimg duong ARN SARS-
CoV-2 c6 néng dod 2x10%cp/pl cho san xuét.
St dung chat nén ARN am tinh véi SARS-
CoV-2 dé pha lodng mau ARN duong ban
dau vé ndng do san xuat.
3.1.2. Két qua sdn xudt

15 6ng mau chimg duong ARN SARS-
CoV-2 6nong dd 2x10° copies/ul da duoc dong
6ng va luu gitt ¢ ti 4m sau -70°C, dap Gng tiéu
chuan co so dé ra nhu sau: ARN duong tinh
SARS-CoV-2, ndng d6 2x10%cp/ul; NICVB-
ngay SX 2/6/2022, STT ong tir 1-15.

3.2. Két qua ddnh gid dé on dinh ciia mdu

chung dwong

3.2.1. Gid tri Ct ciia cdc mau tai thoi diém T0O
Béng dudi day 1a két qua gia tri Ct gen

N, Ct trung binh (T0), d6 1éch chuan SD va

TO + 2SD cua cac mau tai thoi diém ban dau:

Bang 1. Gia tri Ct cia miu tai thoi diém ban dau

Nong do Ctgen N CtTB(T0) | SD | T0-2SD | TO0+2SD
C1 Lan 1 22.281
- 22362 0.356| 21.649 23.074
5x 10* cp/pl Lan2 | 22.442
C2 A
Lanl | 24564 24.646 0.650 | 23.346 25.947
104 cp/nl Lan 2 24.729
C3 Lan 1 26.733
n 26.842 0.618 | 25.607 28.077
2 x 103 cp/ul Léan 2 26.950




P.T. Ngoc et al. / Journal of Control Vaccine and Biologicals, Vol.2, No.2 (2022) 37
3.2.2. DB on dinh ciia mau chirng dwong khi bao quan ¢ -70°C
Bang 2. Gia tri Ct cia miu bio quan ¢ -70°C theo thoi gian
. Thoi diém TO Sau 3 thang Sau 6 thang Sau 8 thang
R Lan
Nong d§| _ Ct Ct Ct Ct
lap CtTB | SD CtTB| SD CtTB| SD CtTB| SD
gen N gen N gen N gen N
Cl- Lan 1 |22.281 23.015 22.022 22.879
5x10* . 22362 10.356 23.00010.450 22.349 10.600 22.77610.513
Lan 2 |22.442 22.985 22.676 22.673
cp/pl
C2-10* |Lan 1 (24.646 25.063 25.730 25.256
- 24.688 |0.650 25.1410.685 25.696 [0.545 —25.27410.478
cp/ul  |Lan2 |24.729 25.219 25.661 25.291
C3- Lan 1 |26.842 27.952 27.985 27.536
2x10° . 26.896 |0.618 27.81910.727 28.021 |0.840 27.72310.617
op/ul Lan 2 |26.950 27.685 28.056 27910

Két qua bang trén cho thay, so v4i gia
tr1 TO + 2SD (xem bang 1), gia tri Ct ciia ca
3 mau bao quan & -70°C tai cac thoi diém
do (sau 3 thang, sau 6 thang va sau 8 thang)

van nam trong khoang cho phép.

3.2.3. Bé 6n dinh sau tan bang cua mau
chung duwong

Bang 3. Gia tri Ct cia miu theo s6 lin tan bing

. . Tan béing L3 Tan béing LS Tan béng L7 Tan béing L9 Tan bing L10
Nong | Lan
ab | 1ap Ct Ct Ct Ct Ct
y : CtTB| SD CtTB| SD CtTB| SD CtTB| SD CtTB| SD
gen N gen N gen N gen N gen N
Cl- ILan1 22.543 0.621 22627 22.692
5x10* 22.599 22.729(0.689 22.92210.564
epul Lin 2 23.151
C2-10° Lin 1{25.305 25.281 24.739 25.236 25.447
25.024]0.650 25.051(0.671 24.7311 0.395 25.142(0.584 25.37410.244
°P/Ml | i 2| 24.743 24.820 24.723 25.047 25301
C3- |Lan1]27.422 27.666 27.370 27.305 28.077
2x10° 27.551{0.359 27.670|0.485 27.072| 0.520 27.413|0.671 27.826(0.655
cp/ul [LAn2|27.679 27.675 26.773 27.520 27.575

Mau duoc bao quan & -70°C va danh
gia qua céac 1an tan bang. Két qua cho thay
c6 mot sy tdng hodc giam nhe vé gia tri Ct
tai cac thoi diém do (tan bang 1an thir 3, tan
bang lan thir 5, tan bang lan thir 7, tan bang
lan thtr 9 va tan bang lan thi 10) so voi gia

tr1 Ct tai TO. Tuy nhién, gid tri Ct qua céc
lan tan bang cia miu nay van nam trong
khoang TO = 2SD cho phép (xem bang 1).

3.2.3. PG on dinh ciia mau chirng dwong
khi bdo quan o 25°C
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Bang 4. Gia tri Ct cia mau bao quan ¢ 25°C theo thoi gian
Nb L Sau 1 tudn Sau 2 tudn Sau 3 tudn ‘ Sau 4 tudn ‘ Sau 6 tudn
ong | an e Ct Ct Ct Ct
do | 1ap CtTB | SD CtTB| SD CtTB| SD CtTB | SD CtTB | SD
gen N gen N gen N gen N gen N
L/‘\
c1- im 22.735 22.8500.590| 22974 |22.924]0.455| 22.907
5x10° — 22,938 | 0312
Lan
eplul | 23.073 22.970
Lan
c2- L | 25475 25271 25.861 25.971 25.101
0 25.663 | 0.547 25.297|0.467 25.773| 0.427 25.762 | 0.517 25.025 |0.526
cp/pl ;‘n 25.851 25.324 25.685 25.553 24.949
Lan
C3- || 27.80 27.512 27.545 27.169 26.663
w10 | 27.847 | 0.397 27.402 |0.434 27.370/ 0.641 27.042 | 0.549 26.954 | 0.661
cp/pl ;“ 27.890 27.293 27.196 26915 27.245

Khi bao quan ¢ 25°C, sau 1 tuan, 2
tuan, 3 tuan, 4 tudn va 6 tuan danh gia, so
v6i gia tri Ct tai thoi diém TO, gi tri Ct clia
cac mau co su dao dong nhe, nhung van

nam trong khoang Ct cho phép (TO + 2SD).

3.2.4. B on dinh cia mdu chirng dwong
khi bdo quan o 4°C

Bing 5. Gi4 tri Ct ciia miu bao quén & 4°C theo thoi gian

N N Sau 1 tudn Sau 2 tuén | Sau 3 tuén Sau 4 tuén Sau 6 tuin
Nong | Lin ¢ Ct Ct Ct Ct
do 1ap CtTB| SD CtTB SD CtTB SD CtTB SD CtTB SD
gen N gen N gen N gen N gen N
cl Lan
- | 23.272 22976 23.067 22.133
5x10* T 0.410 22.898 | 0.430 22.058 | 0.563
an
cp/ul 5 22929 21.982
Lan
210t | 1 25.795 24.817 0479 25.351 0543 24.971 0581 24.985
LT 25.564 | 0.568 25.015 25.283 24.809 25.058 | 0.611
c an
p/p ) 25332 25212 25214 24.647 25.131
C3 Lan 27.661 27.893 28.13 27.463 27.392
EEEE 7. 0.514 | 28131 0438 |7 0812 | %7
2x10° T 27.731| 0.784 27.843 28.039 27.313 27.392 | 0.422
an
ep/ul 5 27801 27793 28.146 27.162 27.391

Bang trén cho thay, sau 1 tuan, 2 tuan,
3 tuan, 4 tudn va 6 tuan danh gia mau bao
quan & 4°C, gia tri Ct cua cidc mau co mot
su tang/gidm nhe so voi gia tri Ct tai thoi
diém TO. Tuy nhién, c4c gia tri nay van nam
trong khoang T0 + 2SD cho phép (bang 1).

4. Ban luan

4.1. Xay dwng quy trinh va sin xudt miu
chirng dwong ARN SARS-CoV-2

Quy trinh san xuat mau chimg duong
ARN SARS-CoV-2 duogc xdy dung dua
trén cac yéu cau/hudng dan cia WHO vé
viée thiét 1ap mau chuin ARN tht cép [14].
Trén co so d6, nghién ctru thiét lap cac tiéu
chuén chép nhan d6i v6i mot mau ching
duong ARN SARS-CoV-2 du kién san xuét.

Nguyén vat li¢u ban dau cho mau
duong ARN SARS-CoV-2 14 dich nudi cay
ching SARS-CoV-2 bét hoat chiing qudc




P.T. Ngoc et al. / Journal of Control Vaccine and Biologicals, Vol.2, No.2 (2022)

39

té, do d6 dam bao do sach va thuan khiét
cua nguyén vat liéu dau vao.

Pé dinh lugng ndong do ARN ciia mau
ban dau, mot MCQT khéc (da dugc tham
dinh) dugc st dung dé xdy dung dudng
chuan. Mau chuan ARN nghién ctru ¢ thé
duge coi 13 mau chuan thi cép. Do vay,
viéc nbi chuan mau chuan thi cap voi mot
MCQT la dting theo huéng dan cia WHO
va dam bao do tin cay [14].

Viéc san xuat mau chimg duong ARN
SARS-CoV-2 dugc tudn thu theo quy trinh
dd xdy dung. Mau chimg duong ARN
SARS-CoV-2 dugc san xuit dwa vao cac
tiéu chuan co so dé ra.

4.2. Pj on dinh ciia méu chirng dwong ARN
SARS-CoV-2 sin xudt

Két qua danh gia do 6n dinh cta cac
mau chimg dwong ARN SARS-CoV-2 &
cac nong do khac nhau (muc 3.2) cho thiy
cac mau nay 6n dinh & ca 3 ndng d6 nghién
ctru C1 (5x104 copies/ul), C2 (104 copies/
ul), va C3 (2x103 copies/ul) v6i cac diéu
kién nghién ctru la: 8 thang bao quan &
-70°C, 10 lan tan bang, 6 tudn & 25°C va 6
tudn ¢ 4°C. Gia tri Ct trung binh ctia mau &
ca 3 nong d6 déu nam trong khoang Ct cho
phép (T0+2SD).

Cu thé nhu sau: Nong do C1 (5x104
copies/ul) 6n dinh & cac diéu kién nghién
ciru v6i gid tri Ct trung binh nam trong
khoang 22.362 + 0.356. Nong do C2
(104 copies/ul) 6n dinh ¢ cac diéu kién
nghién ctru véi gia tri Ct trung binh nam
trong khoang 24.646 + 0.650. Nong do
C3 (2x103 copies/ul) on dinh & cac diéu
kién nghién cuou véi gid tr1 Ct trung binh
nam trong khoang 26.842 + 0.618. Két qua

nghién ctru vé tinh 6n dinh cia mau ARN
SARS-CoV-2 ¢ cac ndong d6 khac nhau 1a
co s& dé chon ra néng dd tdi uu cho san
xudt mau ching duong.

Két qua danh gia vé d6 6n dinh ARN
SARS-CoV-2 qua 10 lan tan bing ciing
tuong tu véi két qua danh gia do 6n dinh
cua ARN virus viém gan C theo nghién ctru
cua Fusan Comert [6]. Wu J va cOng su
cling thuc hién nghién ctru va cho thdy mau
ARN 6n dinh dén 10 1an tan bing khi bao
quan ¢ -20°C va -80°C [20].

Andrea Granados va cong su danh gia
dd 6n dinh cia ARN virus cam A/HIN1
¢ céac nhiét do bao quan khac nhau va qua
sO 1an tan bang [3]. Két qua cho thay nong
d6 ARN virus cam A/HIN1 bat dau giam
1/2 1an sau 8 lan tan bang. Néu bao quan
& 40C, ARN virus cam A/HIN1 6n dinh
duoc 21 ngay va giam ndng do 1/2 1an tir
ngay nghién ctru thir 28. Con néu bao quan
& 250C, ARN virus cam A/HINT én dinh
dugc 7 ngay va giam ndng do 1/2 lan tro
1én tlr tun tht 2 tré di.

Nhu vay, so véi két qua danh gia coa
Andrea Granados, nghién clru cua ching
t6i thdy ARN SARS-CoV-2 6n dinh hon
ca vé sb lan tan bing, bao quan ¢ nhiét do
phong 25°C va ¢ 4°C. Sy khac nhau nay co
thé do ban chdt ARN cta loai virus, do chat
luong ARN duoc tach chiét hodc mot sb
yéu t6 khac nhu dung dich dém pha lodng
hay ngudn ching nudi cdy virus ban dau
trude khi tach chiét...

4.3. Han ché nghién civu

Do lugng mau ARN SARS-CoV-2 cho
san xuat han ché, nén tai thoi diém TO ban
dau dé xac dinh can cir danh gia do 6n dinh
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ctia mau theo thoi gian, nghién ctru chi thuc
hién lip lai 2 1an véi mot mau. Tuy nhién,
chiing t6i da thuc hién lip v4i 3 mau, tuong
mg 3 cap noéng do khic nhau. Do d6 xay
dung dugc 6 diém sé liéu, di dam bao do
tin cay vé khoa hoc.

Theo khuyén cio cia WHO, maiu
chuan thtr cdp xay dung can duoc danh gia
d6 6n dinh toi thiéu mot nim. Trong gidi
han thoi gian thyc hién dé tai, nghién ciru
mai thyue hién danh gia do 6n dinh cua mau
chung duong duogc 8 thang. Vi vay, chung
t6i kién nghi tiép tuc theo ddi va danh gia
d6 6n dinh cia miu nay theo thoi gian dén
mot nam hodc hon nita néu c6 thé.

5. Két luan

Di xay dung quy trinh san xuat va thuc
hién san xuit 15 éng mau chimg duong
ARN SARS-CoV-2 ¢ ndng do 2x103cp/ul
v6i thé tich mdi dng 1a 40ul/dng.

Mau chimg duong ARN SARS-CoV-2
san xuat di duogc kiém tra va thay on dinh qua
8 thang bao quan tai -70°C, qua 10 lan tan
bang va qua it nhat 1 thang tai 25°C va 4°C.
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