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Abstract: The World Health Organization (WHO) and the Medicines Patent Pool (MPP)
established an mRNA vaccine technology transfer hub in South Africa. Fifteen entities
worldwide, including POLY VAC, were selected to receive this technology transfer. Following
an on-site capacity assessment, the MPP determined that POLY VAC was capable of adopting
laboratory-scale mRNA vaccine production technology. POLY VAC has completed facility
upgrades as recommended, installed all MPP-funded equipment, and finished training
programs at Afrigen as well as additional supplementary courses. The results indicated that
POLYVAC staff have mastered equipment operation and are proficient in the production,
quality control for mRNA COVID-19 vaccine and are currently conducting production
and testing on 3 consecutive batches at the facility. Moving forward, POLY VAC aims to
research and develop other vaccines based on the core technology it has acquired, striving
to become a regional mRNA vaccine manufacturing hub. This aligns with the program’s
second phase goal of transitioning from mere “technology transfer” to “technology mastery
and co-development” in order to proactively respond to future health threats.
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Nguyén Vin Khoi, Ding Thi Huyén Trang, Nguyén Ding Quang
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Tém tit: T6 chirc Y té Thé gigi (WHO) cling T6 chirc Bang sang ché Thude (MPP) da thanh
1ap Trung tdm chuyén giao cong nghé san xuat vic xin mRNA tai Nam Phi. 15 don vi trén
toan thé gidi da dugc lua chon dé tiép nhan chuyén giao cong nghé trong d6 c6 POLYVAC.
MPP di tién hanh khao sat nang Iuc tai chd va danh gid POLYVAC c6 kha ning tiép nhan
cong nghé san xuét vic xin mRNA quy mé phong thi nghiém. POLY VAC d thyc hién xong
cac stra chira nha xuong theo khuyén cao, lép dat toan bo thiét bi do MPP tai trg va hoan
thanh cac khoa dio tao tai Afrigen va cic khod dao tao bo sung khac. Két qua chi ra nhan
vién POLYVAC da nim dugc sy van hanh cac trang thiét bi, thuc hién tdt cac quy trinh san
xuét, kiém dinh vic xin mRNA trén nén tang véc xin COVID-19; hién dang thuc hién san
xuét, kiém dinh trén 3 16 lién tiép tai POLY VAC. Trong thoi gian t6i, POLY VAC s& hudng
t6i nghién ctru phat trién cac vic xin khac dwa trén cong nghé 16i duoc tiép nhan, phin dau
tré thanh trung tim san xuat vic xin mRNA trong khu vuc dép tmg muc tiéu giai doan 2 cia
chuong trinh 1a chuyén tir “chuyén giao cong nghé” sang “lam chu va ciing phat trién cong

ngh&” nham chu dong tmg pho véi cac mbi de doa strc khoe trong tuong lai.
Tiw khoa: mRNA; POLYVAC; WHO; MPP; COVID-19; chuyén giao cong nghé.

1. it van dé

Dai dich COVID-19 bt dau xay ra cudi
nam 2019 tai Vi Han da nhanh chong lan
rong gay anh hudng nghiém trong téi tit ca
cac mat cua doi séng, kinh té, xa hdi cua
cac nudc trén toan thé gisi. Hai véc xin cta
Pfizer va Moderna déu duoc phat trién boi
cong nghé¢ mRNA tai thoi diém d6 duge st
dung chu yéu trong dai dich da gitp thé gioi
ngan chan duogc dich bénh va tién toi trd
vé v6i cude sdng binh thuong. Véi thanh
cong do, cong nghé mRNA ndi 1én nhu
mot nén tang cong nghé co kha ning khic
phuc nhiéu han ché cua cic cong nghé san

xuét vic xin truyén thdng. Vic xin mRNA
cho phép thiét ké nhanh céc ciu triic mang
thong tin di truyén ma hoéa khang nguyén
dich, riit ngan thoi gian toan bo quy trinh tir
thiét ké trinh tu dén san xuét 16 thir nghi¢m,
khong doi hoi dién tich nha xudng lom...
bac biét thanh cong cua cac vic xin mRNA
phong COVID-19 da chimmg minh kha néng
tao dap tmg mién dich dich thé va mién dich
té bao manh, dong thoi khang dinh tinh kha
thi cta viéc san xudt quy mé cong nghiép
d6i v6i nén tang cong nghé nay.

Nhim day Iui dich bénh, ting cudng
nang luc san Xudt cling nhu tao diéu kién
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cho tit ca cac nudc co thu nhap thip va
trung binh (LMIC) ¢ co hoi tiép can vic
xin mdt cach binh déng nhat, T chac Y té
Thé giéi (WHO) cung T6 chirc Bang sang
ché Thudc (MPP) va cac dbi tac da thanh
lap Trung tdm chuyén giao cong nghé san
xuit vic xin mRNA tai cong ty Afrigen Bio-
logic cia Nam Phi. 15 don vi trén cdc Chau
luc toan thé gidi da duoc lua chon tiép nhan
chuyén giao cong nghé vic xin mRNA trong
dé co Viét nam. POLYVAC la don vi duy
nhit & Viét nam ciing nhu khu vuc Chau A
Thai Binh Duong tiép nhan cong nghé nay.
Bai tong quan nay giup cac doc gia hiéu hon
vé vic xin mRNA, vé chuong trinh chuyén
giao cong ngh¢ mRNA, muc tiéu ma chuong
trinh hudng t6i dong thoi cap nhat tién do
thyc hién tiép nhan chuyén giao cong nghé
cua POLYVAC - don vi dai dién cua Viét
Nam tham gia chuong trinh nay.

2. Néi dung tong quan

2.1. Tai sao la cong nghé mRNA?
Messenger RNA hay con goi la RNA
thong tin 1a mot loai RNA mang bo ba ma di
truyén, chung dugc tong hop truc tiép tir cac
doan DNA trong genome thong qua qué trinh
phién ma, sau d6 dugc dua ra ngoai vung
nhan lam khuén dich ma tong hop nén cac
chudi polypeptit 14 tién than cta cac phan tir
protein. Sy tdn tai cua mRNA duogc Francis
Crick tién doan tir khoang nhitng nam 1954
- 1955, sau phat hién vi dai cta dng cung
James Watson vé mo hinh DNA khéng lau,
trong d6 6ng cho rang phai ¢ su ton tai cia
loai vat chét trung gian tir DNA dén Protein.
Boi thé, no ciing da timg duoc goi 1a RNA
trung gian. Tir khi dugc phat hién dén nay,
nganh cong ngh¢ lién quan sir dung mRNA
nhu mot tdc nhan chinh da c6 nhitng budc
tién vuot bac. Tir nhimg 1y thuyét du doan
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dén cac nghién ctru can 1am sang, két qua
cta cac nghién ctru nay dong vai trd quan
trong trong viéc cong nhan mRNA 1a mét
cong nghé mau chét tmg dung trong nhiéu
linh vuc nhu y hoc tai tao, li€u phap thay thé
protein, k¥ thuat di truyén, liéu phap khang
thé va gan day nhat 1a san pham véc xin dau
tién dugc thuong mai hoa toan cau do 1a véc
xin COVID-19 cua Pfizer va Moderna.
mRNA la mdt cudc cach mang cong
nghé trong ché tao vic xin véi rat nhiéu
budc tién k¥ thuat dic biét, o 1a ky thuat
tong hop duoc nhan tao mRNA va k¥ thuat
bao goi nanolipid. Ban than té bao co chira
nhing enzyme 13 cac endonuclease co thé
phé hiy cac nucleic acid ngoai lai xam nhép
vao t& bao nhu cac DNA hay RNA cia vi
rat, vi khuan, té bao la. Chinh vi vay cau
tric cta phan tt mRNA dugc téng hop dé
lam vic xin phai gan mii & dau 5’ bang mot
phan tir guanine dugc methyl hoa va gin
dudi poly A ¢ dau 3°. Ngoai ra trong trinh
tu cua mRNA thi céc uridine phai dugc thay
thé bang N1 methylpseudouridine. Nho céc
bién do6i ndy ma vic xin mRNA s& khong
bi phan huy khi vao té bao. Dé cho mRNA
dugc ribosome dich ma tong hop ra protein
S gidng protein S tu nhién cua SARS-
CoV-2 thi cac codon ciing nhu dudi poly
A ctia mRNA ciing phai duoc t6i uu hoa.
Cac cong nghé nay 1a cac cong nghé cbt
18i trong tong hop mRNA lam véc xin. Mot
cong nghé rat cach mang nira ma ching ta
ciing khong thé khong nhic dén trong san
xuét vic xin mRNA 14 céng nghé boc céac
phan tir mRNA t6ng hgp nhan tao vao cac
hat nanolipid (LNP: lipid nano particle)
dugc ion hoa dé cac hat nanolipid nay khi
tiép xuc v6i mang té bao s& vao té bao nho
co ché ndi bao tu nhién. Vic xin mRNA sau
khi noi bao s& duge phong thich vao té bao
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chét roi duoc cac ribosome cua té bao nim
sdn trén ludi nodi sinh chat dich ma thanh
cac protein S dua ra trén mit ngoai cua té
bao va kich thich duoc mién dich bao vé ciia
co thé. Do ban chat 1a mRNA va phai dong
g06i trong cac hat nano lipid nén vic xin
mRNA doi hoi diéu kién bao quan khé chit
ché vi thé ma cac qudc gia nghéo hay dang
phat trién s& rat kho dé co thé sir dung rong

rii vic xin nay. Tuy nhién vic xin mRNA
chinh 12 mot cudc cach mang vé cong nghé,
mo ra con dudng dé loai ngudi chiing ta co
thé san xut ra dugc rat nhiéu loai vic xin
ung pho véi cac dich bénh trong tuong lai
nho rat ngan dugc con dudng ché tao ra vac
xin ciing nhu rat linh hoat dé c6 nhitng véc
xin kip thoi d6i pho véi cac bién thé cuia cac
tac nhan vi sinh gay bénh.
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Hinh 1. Co ché giy dap ng mién dich ciia vic xin mRNA

Vic xin mRNA dwoc tong hop nhdn
tao va bao boc trong cac hat lipid dé dé
dang vdo bén trong té bao nho co ché ndi
bao, mRNA dwoc gidi phong swr dung cdc
ribosom trén ludi ndi sinh chdt ciia té bao
dé tong hop ra cdc protein dich réi dwoc
trinh dién ra ngodi mang té bao dé kich
thich mién dich bao vé [1].

Cong nghé¢ mRNA thé hién mot sb vu
diém khién n6 tro thanh mot giai phap thay
thé hap dan so véi véc xin truyén thong hoic
tham chi so v&i véc xin DNA. Khong gidng
nhu véc xin giam doc luc hoac bét hoat,
mRNA chinh x4c vi né s& chi biéu hi¢n mot
khang nguyén cu thé va tao ra phan tng
mién dich c6 dinh hudng. Ngoai ra, n6 thuc
day ca phan tng mién dich dich thé va té

bao. So véi vic xin dua trén DNA, mRNA
hi€éu qua hon, vi su biéu hién khong can su
tham gia ctia nhan té bao nén an toan hon,
do d6 xac suét tich hop bo gen ngiu nhién
hau nhu bang khong. Su biéu hién cua céac
khang nguyén dugc ma hoa la thoang qua
vi mRNA nhanh chéng bi phan huy béi cac
qua trinh té bao, khong tim thy dau vét nao
sau 2-3 ngay. Ban chét linh hoat ctia nén
tang vac xin mRNA ciing c6 loi cho viéc
san xuat vi sy thay doi trong khang nguyén
dugc mi hoa khong anh huong dén cac
dic diém vat 1y-héa hoc xuong sdng cia
mRNA, va do d6 cho phép thiét ké nhanh
chong, qué trinh san xuat dugc tiéu chuin
hoa. Biéu nay gitip cho viéc tng phé nhanh
v6i cac dot bung phat chung méi hay cac
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tac nhan gay bénh khac trong tuong lai.
Ngoai ra, vi san xuat mRNA dya trén phan
mg phién ma khong té bao in vitro nén cac
lo ngai vé an toan lién quan dén su hién
dién cua céc tap chat co ngudn gdc tir té bao
va chat gay nhiém virus thuong thiy trong
cac cong nghé khac dugc giam thiéu.

Vic xin dya trén protein thuong dugc
san xudt tir vi khuén, trong khi véc xin dua
trén mRNA khi vao co thé s& dugc dich
ma boi bd may dich ma cua chinh vat cha,
do d6 c6 kha nang tao thanh mot khang
nguyén bat chude gidng hét cau tric cia
protein dugc biéu hién tir bo gen cua virus
bao gdm ca cac stra ddi sau dich ma nén
kha niing d4p tmg mién dich 1a cao [2].

Pi cing loi thé, tiém ning to 16n s la
nhitng thach thirc va khé khan duoc dat ra.
Dau tién 14 sy thiéu hut s6 liéu thuc t€ bdi vi
day la cong nghé méi nén viéc du doan, danh
gia doc luc hay anh hudng truong dién cta
mot san phém méi 1a mot diéu khé khan. Mot
vai nghién ctru chi ra cac phan ting phu khong
mong mudn cta vac xin COVID-19 nhu viém
mach lién quan dén vac xin COVID-19 [3], su
lién h¢ gitra chimg dong kinh mdéi khéi phat va
véc xin COVID-19 [4]. Ali Rafati va cong sur
da nghién ctru d4nh gia tong hop lién quan dén
cac phan tmg phu ctia vic xin COVID-19, két
qua chi ra ring c6 cac truong hop viém co tim
va viém ngoai mang tim xuét hién. Theo do,
phét hién 224 truong hop méc bénh viém co
tim va viém mang ngoai tim, phét trién trong
vong 1-98 ngay sau khi tiém vic xin (tinh trén
6.992.340 liéu véc xin) [5]. Farah Yasmin va
cong su da thuc hién nghién cliru théng ké,
trong s6 17.636 ngudi mic tic dung phu vé
tim mach véi vic-xin mRNA thi ¢6 17.192
truong hop di duoc ghi nhan voi vic-xin
BNT162b2 (Pfizer-BioNTech) va 444 truong
hop véi mRNA-1273 (Moderna) [6].
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Bén canh d6, chung ta ciing can luu y
t6i cac tac dung phu c6 thé c6 lién quan
dén hat nano lipid. Khi hat nano lipid mang
dién tich duong qua cao co thé din dén doc
tinh phu thudc vao liéu lugng bao gém doc
tinh voi gan, viém phdi va tuong tac voi
cac thanh phan té bao tich dién 4m, ching
han nhu opsonin va protein huyét thanh,
6 thé dan dén tan mau. Mot tac dung phu
khac d6 13 co thé kich hoat hé thong bo theé,
anh huong dén viéc van chuyén méu trong
co thé va su dao thai cua dai thuc bao khoi
hé thng 1udi ndi chat. Nhung bang céch st
dung cac k¥ thuat phu hop, nhitng ddc tinh
nay co thé duoc giam thiéu hoidc loai bo.
Cac k¥ thuat nay bao gém viéc lya chon vat
liéu khong ddce hai dé tao thanh céc cu trac
nano, phii ching bang mot sé polyme ua
nuée, giam dién tich bé mit bang 16p phu
bé mit. Diéu nay gitp 1am giam tac dong
cua ddc tinh nano 1én cac co quan khac
nhau cta co thé con ngudi va co thé dugc
st dung an toan cho muc dich diéu trj [7].

Tiép dén 1a yéu cu vé sy 6n dinh
ciia mRNA. mRNA rat dé bi cic enzyme
RNase phan huy, do d6 n6 doi hoi cac didu
kién moi truong khong c6 RNase trong qué
trinh san xudt, luu trit va bao quan. Tat ca
cac thiét bi duoc st dung cho ba giai doan
nay phai dugc vo trung va khong cd RNase.
Pbi voi vac xin RNA, diéu nay vo cing
quan trong vi mot bat thudng don 1é c6 thé
durng qué trinh dich ma.

Cubi ciing 1a kho khan lién quan dén phan
phdi san pham. Cac san pham lién quan sir
dung mRNA nhu mdt tac nhan chinh trong
phong va diéu tri bénh yéu cau diéu kién bao
quan khic nghiét. Viéc yéu cau bao quin
lanh sau va thoi han st dung ngan 1a yéu
t6 chinh 1am chim qué trinh phan phéi vic
xin mRNA COVID-19 chu yéu & cac qudc
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gia nghéo trén thé giéi. Viéc duy tri diéu
kién bao quan siéu lanh rat ton kém va khé
sdp xép ¢ nhitng khu vire c6 ngudn luc han
ché. Tuy nhién, v6i sy phat trién cta cong
nghé hat nano lipid, tinh on dinh cua vic xin
mRNA ciing dugc cai thién hon.

Tuy c6 nhiéu khé khin va thach thic,
nhung liéu phap mRNA di dugc chuyén
thanh hién thuc thuc té. Hai vic xin cua

Pfizer va Moderna déu duoc phat trién boi
cong nghé mRNA, duoc st dung chu yéu
trong dai dich COVID-19 da gitip thé gidi
ngan chan dugc dich bénh va tién tGi tro
vé v6i cudc song binh thudng. Cho dén
nay cong ngh¢ mRNA dang duogc su dung
dé phat trién nhiéu loai vic xin phong céac
bénh khac nhau (bang 1).

Bang 1. Céc vic xin mRNA di va dang dwgc nghién ciru phat trién [8-12]

Bénh Ung vién Pon vi phat Giai doan cidp nhit (9/2026)
tiéu biéu trién
Spikevax/mRNA-
COVID-19 [1273 va cac phién ban | Moderna Da dugc cip phép
cip nhat bién thé
Comirnaty/BNT162b2
COVID-19 |va cac phién ban cap |Pfizer/BioNTech |Da duoc cap phép
nhat bién thé
Da dugc FDA cap phép (5/8/2026
o mRNA-1010 @ cuge HRA cab PacP ,( ’
Cim mua . Moderna ngudi >50 tudi) — vac xin cim mRNA
(mFlusiva) PO S \
dau tién trén the gidi dugc luu hanh
, Pha III hoan tat, két qua troi so véi
’ ‘ Ve xin mRNA cim . ! a : oaAn at, ke .Elua Vugt 101 SO VO1
Cim mua . Pfizer/BioNTech |vac xin bat hoat tiéu chuan (NEJM),
mua (modRNA) P )
chua dugc cap phép
ba duogc EU cap phép Iuu hanh; tai My
COVID-19 | mRNA-1083 Mod da rat hd so BLA nam 2025 dé b sung
oderna
+ cum (mCOMBRIAX) di liéu hiéu qua pha III, dang cho ndp
lai/xét duyét
D ip phép (5/2024, ch oi
MRNA-1345 a duc_;)’.c caP pA ép (VS/ 024, cho ngu’(‘f%
RSV Moderna >60 tuodi; mo rong ndm 2025 cho nguoi
(mRESVIA) x.
18-59 tudi c6 nguy co cao)
Pha III that bai (10/2025, khong dat tiéu
hi chinh) — ngu h trinh CMV
cMV mRNA-1647 Moderna chi chinh) — ngimg chuong trinh C
bam sinh; con mdt nhanh pha II riéng
trén bénh nhan ghép tiy
Pha I (thir nghiém Nova 301) — tung
bi FDA tam gilt do 1 ca nghi Guillain-
Norovirus | mRNA-1403 Moderna Barré; phan tich gitra ky (7/2026) chua
dat hiéu qua sém, dang bd sung thém
nhom ddi twong dé tiép tuc danh gia
Pha II hoan tat, nhung tam dimg phat
Zika mRNA-1893 Moderna ha Il hoin taf, nfumg tam dimg pha
trién ti€p do thiéu nguodn tai trg bd sung
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Zika mRNA-1325 Moderna Pha I hoan tat
mRNA-1644/mRNA-
HIV 1644v)-Core [IAVI/Moderna  |Pha |
HIV Ba khang nguyén méi|IAVI/Moderna, | Pha I — bat dau tiém liéu dau tién thang
trén nén tang mRNA [tai trg béi Quy|12/2025 tai Nam Phi
cua Moderna (IAVI|Gates
G004)
HIV BG505 MD39.3 mRNA | NTAID Phal
HIV CH505 mRNA-gp160 | NIAID Phal
Dai CV7201/CV7202 CureVac Pha I hoan tat
Dai LVRNAO001 AIM Vaccine Pha I hoan tat (thir nghiém 1am sang dau
tién trén ngudi), sau khi co dir liéu tién
lam sang bao v¢ 100% trén chd, chudt
va khi duoi dai
Viém gan C | Vic xin mRNA huéng | Moderna/Burnet | Tién 1am sang
HCV Institute va cac
nhém nghién clru
Dengue Ung vién mRNA Moderna va cac | Tién 1am sang/nghién ctru sém — chua
nhom khac c6 ung vién nao budc vao thur nghiém
lam sang mudn
Herpes PF-07911145 Pfizer/BioNTech |Da dimng phat trién (loai khoi danh muc
zoster 11/2025; thir nghiém pha 1/2 chinh thirc
“Terminated” 5/2026)
Thiy ddu  |PF-07911145  (cung|Pfizer/BioNTech |Da dung phat trién
(VZV) chuong trinh  voi
Herpes zoster)

Trong twong lai, mRNA ¢6 tiém nang rit
ngin rit nhidu giai doan trong linh vuc duoc
phém sinh hoc, phat trién véc xin, 1ap trinh lai
té bao, can thiép di truyén va nhiéu hon nira.

2.2. Chuyén giao céng nghé sin xudt vic
xin mRNA tgi POLYVAC: tién dj va két
qud dat dwoc

V6i nhitng loi thé va tiém ning cua
cong ngh¢ mRNA va véi muc ti€u tang
cuong ning luc san xuit vic xin mRNA
cho cac nudce co thu nhap thap va trung
binh (LMIC), tao diéu kién cho cac nudc
(LMIC) ¢6 co hoi dé tiép nhan vic xin mot
cach binh dang nhét, T6 chirc Y té thé gisi
(WHO) cung T6 chirc bang sang ché thude
MPP va cac dbi tac dd thanh 1ap Trung
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tam chuyén giao cong nghé san xuét vic
xin mRNA tai Nam Phi v61 sy tham gia
cua cac cong ty Afrigen Biologic, Biovac
(Biologicals and Vaccines Institute of
Southern Africa), Hoi dong nghién ctru y té
- SAMRC (South African Medical Research
Council) vao thang 06/2021 trong d6 Cong
ty Afrigen Biologic c6 vai trd phat trién
cong nghé mRNA, thiét 1ap quy trinh va la
don vi dao tao cong nghé¢; Cong ty Biovac
1a don vi tiép nhan céng nghé mRNA cho
san xuat & quy mo cong nghiép, tham dinh
cac quy trinh va cac phuong phép phan
tich; SAMRC chiu POLYVAC la don vi
duy nhat tai Viét Nam va 1a mot trong 15
don vi trén toan thé giéi tham gia chuong
trinh chuyén giao cong nghé mRNA nay.
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POLYVAC durgc Iya pmvv‘c/MpPkyth 04 Géi gidi thidu tai
chon tham gia chirong  thudn chuyén gia Afrigen
dung trinh cbng nghé

MPP ddnh gid taichd  Nop hd so B KHCN

O—

NophdsoBoYtE  Tham gia cdc khod déo "'4“"? cdclo

(kinh phi cho nguyén  (thiét bj vé o to) n giao céng
vét ligu) gng va bdo cdo

POLYVAC c

K&t Hidu congnghé  xut véc xin
@ MRNA mé lab

qua

tao

ing lyc
nhan chuyen giao san
&t va mRNA q

Sira chiva nha xuding
HB tro thiét bj va dao

Phé duyét tai chinh  Phé duyét 12/2024  Hoan thanh céc
Va0 10/2025 Hoanthanh1Q,0Q  khod ddotao
thiét bj vao 03/2026

Hinh 2. Cac méc chinh thye hién qua trinh chuyén giao cong nghé tai POLYVAC

POLYVAC va MPP da ky thoa thuan
chuyén giao cong nghé vic xin mRNA vio
thang 09/2022, sau khi ky thod thuén céac
can by POLYVAC da tham gia khoa gidi
thiéu vé cong nghé san xuit vac xin mRNA
tai Nam Phi vao thang 10/2022. Thong qua
d6 POLYVAC d3 nim duogc 1y thuyét cac
budc co ban ciia mot quy trinh san xuat vic
xin mRNA & quy mo6 phong thi nghiém;
tham quan nha xudng cua cong ty Afrigen
- Trung tdm ddo tao va chuyén giao cong
nghé va Biovac — don vi tiép nhan cong
nghé dau tién va san xuit vic xin mRNA &
quy mo cong nghiép. Dé danh gia nang lyc

ctia don vi nhan chuyén giao cong nghé,
MPP d tién hanh khao sat nang luc tai chd
POLYVAC. Thoéng qua cudc khao sat nay
MPP d4nh gid POLY VAC c6 kha nang tiép
nhan chuyén giao cong nghé san xuat vic
xin mRNA quy mo6 phong thi nghiém, tuy
nhién cén stra chita khu vuc nghién ciru va
dau tu bd sung trang thiét bi va thuc hién
dao tao k¥ thuat.
2.2.1. Két qud thiét lap khu nghién ciru
POLY VAC da hoan thanh stra chira nha
xuong theo khuyén céo cua cac chuyén gia
cho phi hop v6i nghién ciru vic xin mRNA.
4 phong chinh dugc thiét 1ap nhu hinh 3.

Phong 1. Phong san xuit, tach chiét va tinh Phong 2. San gufit ban thanh phim bao gdom

sach pDNA

Phong 3. Bao goi mRNA- LNP va tinh sach

cac budrc: cat mé vong pDNA, phan ung
phién ma IVT va gan mii

Phong 4. Phong phéan tich

Hinh 3. Hinh dnh khu vye nghién ctru vic xin mRNA tai POLYVAC
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2.2.2. Két qud tiép nhén trang thiét bi
POLYVAC dugc MPP tai trg 37 loai
thiét bi khac nhau véi tong s6 54 thiét bi.

Ta 4m a lic cho
phan Gng IVT

May do d¢ toan ven
mang loc

Tat ca cac thiét bi di hoan thanh viéc lap
dat va van hanh mo phong

"

TFF

Hé thong bao géi LNP

My sic ky 16ng hi¢u ning
cao (HPLC)

Maiy dién di mao quin
(CGE)

Hinh 4. Hinh anh mét s6 thiét bj chinh dwoc tai tro' béi MPP

2.2.3. Két qud dao tgo

Dé qua trinh chuyén giao cong nghé san
xuét vic xin mRNA thyc hién thanh cong,
ngoal qué trinh dao tao chinh tai Trung tam
chuyén giao cong nghe Afrlgen vé cac k§
thuat san xuat va kiém dinh Vac Xin quy
mo phong thi nghiém dua trén nén tang vac
xin COVID-19; céc can bd nghién ctru cua
POLYVAC ciing dugc dao tao thém thong
qua cac khoa dao tao b sung do MPP,
WHO, Chuong trinh Phat trién Lién Hop
Quéc (UNDP) va Ngan hang Phat trién
Chau A (ADB) tai trg. Tong s6 c6 37 luot
can by dugc dao tao trong tat ca cac khoa
hoc tai cac nudc My, Ireland, Y, Nam Phi,
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Han Qudc va Viét Nam. Thong qua céc
khoé hoc cac can b Trung tam ndm dugc
quy trinh thiét ké gen- plasmid (pDNA),
san xut va tinh sach pDNA, cac k§y thuét
san xuat chinh bao gém cit md vong
pDNA, phién mi tao mRNA, gan mil, bao
g01 hat nanolipid (mRNA-LNP), cac budc
tinh sach qua loc tiép tuyén (TFF), sic ky 4i
lyc va céac thir nghiém kiém soat qua trinh
san xuat va san pham mdi cong doan. Sau
mdi khoa tat ca cac hoc vién déu dugc cap
ching chi dao tao.
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Béang 2. Cac ndi dung dao tao nhan vién POLYVAC da tham gia

PTY LTD, Nam Phi

Noi dung dao tao Hinh thitc | Thoi gian Noi dao tao S6 can bd
dao tao dao tao dugc dao tao
Quy trinh cong nghé san| Ly thuyétva | 6-7/2022 | Vién Qudc gia Han Qudc 3
Xuét vac xin thuc hanh vé Nghién ciru va Dao
tao Quy trinh Cong nghé
Sinh hoc (K-NIBRT),
7 i ] Han Quéc
Tong quan ve quy trinh | Ly thuyét va 10/2022 Afrigen, Nam Phi 6
san xudt vic xin mRNA thuc he‘Enh ] ]
Céc qua trinh Upstream | Ly thuyét va 12/2022 | Trung tam Quoc gia vé 1
va Downstream trong san thuc hanh San xuat Duoc pham
Xuét san pham sinh hqc i Didu tri,, M§/ i
Cac qua trinh san xuat | Ly thuyét va 12/2022 | Trung tam Quoc té vé K¥ 2
san pham sinh hoc va thuc hanh thuat Di truyén va Cong
mot s6 k§ thuat kiém nghé Sinh hoc, Y
dinh
Céc quy trinh san xuat | Ly thuyétva | 7-8/2024 | K-NIBRT, Han Quéc 5
va kiém dinh véc xin thuc hanh | 7.8/2026
mRNA
Pao tao chuyén giao Thuc hanh tai | 10/2025 Afrigen, Nam Phi 3
cong nghé (cac ky thuét chd
san xudt va kiém dinh) ,
Dicu hoa va biéu hién Ly thuyét 7-11/2025| Dai hoc Bach Khoa Ha 6
_gen i NOoi1, Viét Nam
Thiét k& gen- plasmid Ly thuyét va
thuc hanh
Bién nap va tinh sach Ly thuyét va
pI?NA thuc hélrnh
Lén men (t01 wu va scale| Ly thuyét va
’up)’ thuc hanh ’ i
San xuat vac xin va Thyc hanh tai | 11/2025 | Trung tdm Quoc gia vé 3
tri liéu mRNA (cac chd Séan xuét Dugc phém
ky thuat TFF, sic ky, Diéu tri, My
LNP...)
Céc qua trinh Thyc hanh tai | 09/2025 | Vién Qudc gia vé Nghién 4
Downstream chd ctru va Bao tao Quy trinh
Cong nghé Sinh hoc,
Ireland
bién di mao quan Online 06/2025 Cong ty Diagnostech 4
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2.2.4. Ké hoach trién khai cdc hoat dong
tié}) theo

Sau khi hoan thanh cac khoa dao tao,
cac can b0 POLYVAC sé thuc hién cac
k¥ thuat chuyén giao cong nghé dua trén
nha xuong, trang thiét bi da chuan bi tai
POLYVAC bao gom:

o Thuc hién va xac nhan viéc lam chu
cac thir nghiém kiém dinh chat luong véc
xin mRNA (thyc hién trén mau POLY-
VAC san xuit tai Afrigen va mau do chinh
Afrigen san xuat): thang 09-10/2026

o Thyc hién sin xuit quy mo phién
ma (IVT) 1 ml (ban thanh pham DS, thanh
pham DP) nham lam quen cic quy trinh
san xuét , kiém dinh vic xin mRNA: thang
10/2026

o Thyc hién san xuat, kiém dinh 1 loat
ban thanh pham va thanh phim (quy mo
IVT 100 ml). MPP danh gia két qua POLY-
VAC thyc hién : 11/2026

o Thuc hién san xuat, kiém dinh 3 loat
DS, DP (IVT 100 ml) lién tiép: 12/2026-
02/2027

o Bao cao tong két : 03/2027

2.3. Gidi phdp duy tri va phdt trién két qua
sau chuyén giao cong nghé, hudéng ti sin
xudt bén vitng va tiép cin cong b&ng
WHO va MPP xac dinh chuyén giao
cong nghé mRNA & quy mo phong thi
nghiém 13 Giai doan 1 (Phase 1), nham
xay dung nén tang ban dau vé cong nghé,
co so ha tang, ngudn nhan luc va ning luc
chuyén mén cho cac ddi tac tai cac qudc gia
thu nhap thp va trung binh (LMIC). Viéc
hoan thanh Phase 1 khong phai la diém két
thiic ciia qua trinh chuyén giao ma I3 tién
dé dé cac ddi tac tiép tuc tham gia Phase 2.0
ctia Chuong trinh Chuyén giao Cong nghé
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mRNA, qua d6 duy tri, m¢ rong va phat
trién céc nang lyc da dugce hinh thanh.

Phase 2.0 giai doan 2026-2030 danh
dau budc chuyén tir xdy dung ning luc
ban dau sang hinh thanh ning luc san xuat
mRNA tyr chii va bén viing tai cac quic gia
LMIC. Chuong trinh dat muc tiéu xay dung
ning lyc san xuét tai it nhat 10 qudc gia
LMIC, hudng to1 kha nang cung trng téi 1,9
ty lidu vic xin san sang cho dai dich [13].
Pay la cach tiép can nhim bao dam ring
nang lyc dugc tao ra théng qua chuyén giao
cong nghé khong bi gian doan sau khi du
an két thuc ma tiép tuc dugc duy tri, khai
thac va phat trién trong hé thong san xuét
trong nudc.

Pé dat dugc muyc tiéu nay, viéc duy tri
va phat trién két qua chuyén giao can dugc
thuc hién dong thoi trén ba phuong dién:

Thir nhat, duy tri va phat trién ning luc
cong nghé va san xuat. Cac co so tiép nhan
cong nghé can tiép tuc dau tu vao nghién
ctru va phat trién, dao tao va duy tri doi ngil
nhan luc ¢6 chuyén moén, hoan thién co so
ha tAng va m¢ rong nang luc san xuat dat
chuin GMP. Khéng chi dimg ¢ viéc lam
chi1 quy trinh dwoc chuyén giao, cac ddi tac
can timg budc nang cao kha ning tdi wu hoa
quy trinh, phat trién san pham méi va cong
nghiép héa san xuit. Viéc xay dung nang luc
xuyén sudt tir nghién ciru — phat trién, thir
nghiém, san xuét dén kiém soat chit luong
s& tao nén tang cho kha nang tw chu lau dai.

Thir hai, x4y dung tinh bén viing ctia hé
sinh thai san xudt. San xuat vic xin mRNA
bén virg khong chi phu thudc vao ning luc
k¥ thuat ma con can sy dong bo giira cong
ngh¢, nhan lyc, co sé ha tﬁng, thi truong, co
ché phép 1y va mé hinh kinh doanh. Vi vay,
Phase 2.0 chu trong tich hop chuong trinh
nham dong bo hoa thi truong, khung phap
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1y va mé hinh kinh doanh, tao diéu kién dé
cac co sO san xuét c6 thé duy tri hoat dong
lau dai. Viéc tiép tuc hop tac, chia sé kién
thire va nang luc gilta cac trung tdm trong
mang lu6i ciing giup cac qudc gia giam su
phu thudc vao mat nguén cung hoac mat
d6i tac duy nhat.

Thir ba, bio dam tiép can véc xin cong
bang. Mot trong nhitng bai hoc quan trong tir
dai dich COVID-19 1a nang lyc san Xuét vic
xin can dugc phan bd rong hon vé mat dja ly
dé cac qudc gia khong phai phu thude hoan
toan vao ngudn cung tir bén ngoai khi xay
ra khung hoang y té. Vi vay, Chuong trinh
Chuyén giao Cong nghé mRNA dit cong
bang trong tiép can lam mot muc tidu cdt 15i.
Viéc phét trién nang lyc san xuat ngay tai cc
khu vire ¢6 nhu clu s& gitp véc xin c¢6 thé
duoc san xuat dung thoi diém va tai nhiing
noi can thiét, gop phan rat ngan thoi gian dap
g khi xuit hién cac mdi de doa y t& moi.

Mot yéu t6 quan trong khac 1a mé hinh
hop tac va cung lam chu cong ngh¢. Kinh
nghiém tir Chuong trinh cho thiy cac qudc
gia LMIC khong chi 1a bén tiép nhan cong
nghé ma c6 thé tré thanh nhimg chu thé
chu dong trong nghién ctru, phat trién va
san xuat cac cong nghé nén tang phuc vu
sirc khoe toan ciu. Truong hop Afrigen,
SAMRC, Biovac va Chinh phu Nam Phi 1a
mot minh chung quan trong: tor mét sadng
kién tg phé véi COVID-19, Nam Phi da
hinh thanh nén tang cong nghé¢ mRNA bao
trum tr nghién ctru, phat trién dén san xuét,
dong thoi tham gia chuyén giao cong nghé
cho cac dbi tac trong mang ludi toan cau.

Su tham gia cua gioi hoc thuat va co
ché cép phép cong nghé ciing c6 vai tro
quan trong trong viéc duy tri kha nang tiép
can cong bang. Viéc cac co sé nghién ctiu
va cac nha khoa hoc tiép tuc chia sé cong

nghé vic xin va liéu phap mRNA thong qua
cac co ché cap phép phit hop c6 thé tao didu
kién dé cac qudc gia LMIC chu dong tién
hanh nghién ctru, thir nghi€ém lam sang va
san xuit ngay tai qudc gia cia minh. Sy hd
trg cia MPP trong quan 1y sé hiru tri tu€ va
thiic ddy kha ning tiép can cong nghé trén
toan mang ludi gop phan tao diéu kién cho
mo hinh hgp tac nay.

Bén canh do, xa hdi dan sy gitr vai tro
quan trong trong viéc bao dam tinh minh
bach va trach nhiém giai trinh ctia hé théng
y té toan cau. Tiép can cong bang khong chi
dugc xem 1a mot nguyén tic dinh hudng ma
can duoc thé hién bang nhitng két qua co
thé do luong duogc vé nang luc san xuét, kha
nang cung tmg va mirc do tiép can vac xin
cua nguoi dan tai cac khu vuc khac nhau.

Do d6, viéc duy tri thanh qua sau Phase
1 can dugc nhin nhan khong don thuan 13
duy tri mot quy trinh cong ngh¢, ma la xay
dung mot hé sinh thai mRNA c6 kha nang
tu chu, bén vimg va cong bang. Trong do,
nang luc cong nghé dugc duy tri thong qua
dao tao va nghién ctru lién tuc; nang lyc san
xuat dugc bao dam thong qua co so ha tang
GMP va mo hinh kinh doanh kha thi; kha
nang tiép can duoc mé rong thong qua hop
tac, cap phép cong nghé va phan bd ning
luc san xuét theo khu vuc.

Muc tiéu cudi cung 1a chuyén tir
“chuyén giao cong nghé” sang “lam chu va
cung phat trién cong nghé”, dé cac qudc gia
LMIC c6 thé chu dong tng pho véi cac moi
de doa stic khoe trong tuong lai mot cach
nhanh chéng, doc 1ap va bén vimg, dong
thoi han ché nguy co lip lai tinh trang bat
binh déng trong tiép can véc xin nhu da xay
ra trong dai dich COVID-19. bay ciing 1a
co s& dé Chuong trinh Chuyén giao Cong
nghé mRNA dong gdp vao muc ti€u rong
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hon ctia an ninh y t€ toan cau va kha nang
san sang ung pho dai dich.

3. Két lun

Cong nghé mRNA di ching minh tiém
nang 16n trong phat trién va san xuit vic xin
nho kha nang thiét ké nhanh, linh hoat, dap
g mién dich manh va thuan loi cho chuan
hoéa quy trinh san xuét. Thanh cong cia vic
xin mRNA phong COVID-19 d4 khang dinh
gi tri clia nén tang nay va mo ra trién vong
mg dung trong phong ngira, diéu tri nhiéu
bénh truyén nhiém va cac linh vuc dugc
pham sinh hoc khac. Tuy nhién, cic van dé
vé d6 6n dinh cia mRNA, cong nghé LNP,
kiém soat chat luong, co sé ha tang va bao
quan van can tiép tuc duoc gidi quyét.

Vi¢c POLY VAC tham gia Chuong trinh
Chuyén giao Céng nghé mRNA cia WHO
va MPP d4 tao co hoi dé Viét Nam tiép can
va timg budc 1am chii mot nén tang cong
nghé vic xin tién tién. Két qua dén nay
cho thdy POLYVAC di hoan thién co s&
ha tang, ddo tao ngudn nhan lyc va ting
bude tiép nhan cac ki thuat cdt 15i tir thiét
ké plasmid, phién ma mRNA, gin mii, bao
g6i mRNA-LNP dén tinh sach va kiém soat
chét luong. Pay 13 nén tang quan trong dé
tiép tuc mo rong quy mo va phat trién nang
luc nghién ctru, san xut trong cac giai doan
tiép theo.

Trong thoi gian t6i, can chuyén trong tim
tir tiép nhan sang lam chu, t6i vu hda va cing
phat trién cong nghé, dong thoi bao dam tinh
bén vitng thong qua dau tu cho nhan luc,
R&D, co s6 ha tang, hé thong chét lugng, thi
truong va hop tac quic té. Viée duy tri va phat
trién nang lyc mRNA tai POLY VAC khong
chi gop phan ning cao kha ning ty cha véc
xin cta Viét Nam ma con hudng toi san xuét
bén vitng, tiép can véc xin cong bang va ting

Volume 6-No 3.2026

cudng nang luc san sang tmg pho voi cac dai
dich trong tuong lai.
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