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CONG NGHE DONG KHO VA TRIEN VONG DON GIAN HOA
QUY TRINH BAO QUAN VAC-XIN
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Pa gan 2 nam troi qua, khong khi am dam gay ra béi dai dich COVID-19 van dang bao trum thé giéi. Dich
bénh van chwa cé dau hiéu dirng lai bat chap nhitng nd lwe ciia con nguwdi. Vac-xin hién van dwoc xem
|a giai phap chinh dé doi pho véi dai dich. Mac du vay, bai toan thic day phan phdi va tiém chiing nhanh
chong cho ngwei dan van chwa dwoc giai quyét 6n thoa. Mot trong so cac nguyén nhan do dén tir yéu
cau nghiém ngét trong quy trinh bao quan véi nhiét d6 4m sau (doi héi nhiéu chi phi hau can va thiét bi)
ctia hau hét cac loai vac-xin phong ngira COVID-19 hién nay. Cong nghé dong khé dang dworc trién khai
nham bién doi vac-xin tir dang 16ng sang dang bot kho, qua dé gitp vac-xin c6 thé bao quan & nhiét do
cao hon sé Ia trién vong cho viéc giai quyét kho khan trén.

Lich sir 1au dai

Coéng nghé déng khd (Freeze
drying hoac Lyophilization) c6 mét
lich st rét 1au dai khi vao ndm 1250-
850 BC., ngudi Inca cb dai & Peru
da biét dat khoai tdy va hoa mau
cla ho Ién trén dinh Machu Picchu
(mét thanh phd ¢ clia ngwdi Inca,
nam trén moét swon ndi cao 2.430 m
thudc day nui phia déng ctia mién
nam Peru) dé bdo quan dwoc lau
dai. Luc d6 ho khéng nhan ra rang
v&i ap suét thap trén do cao Ién da
lam thwe pham bi rut nwéc (bbe hoi)
va khién chung khé di. Mac du qua
trinh nay dién ra twong dbi cham
nhwng chat lwong cla thywec phadm
van dwoc bdo toan do trang thai
dong ctrng cudi cing ctia no. Diéu
thu vi la ngwoi Viking cling dong
khé thwc phdm yéu thich cta ho
la ca bang cach tan dung khi hau
lanh va kho ctia ving Bac Au. Nam
1890, Altman - m6t nha khoa hoc
ngwdi Dlrc da bao céo réng cé thé
thu dwoc mo khd & ap suat dwdi ap
suat khi quyén va nhiét do xap xi

-20°C, va Shackell - nha khoa hoc
nguwoi My da kham phé lai ky thuat
nay vao nam 1909 dé bdo quan
cac hoat chét sinh hoc. Ong cling
la ngu’0’| dau tién nhan ra rang, san
phdm phai dwoc dong lanh truéc
khi bat dau qua trinh sdy kho, do
do goi la déng khd. Nam 1938, ca
phé déng kho 1an dau tién dwoc sén
xuét, danh dau sw phat trién vuot
bac clia thuwc phdm dang bdt nhivng
nam sau d6. Mot diéu tha vi la vao
nam 1968, Tap doan Whirlpool theo
hop déng véi NASA danh cho cac
chuyén bay Apollo da phat trién
thanh céng loai kem déng khé, hay
con goi la kem phi hanh gia [1].

Coéng nghé dong kho l1a quy trinh
loai bd nwéc ra khéi sdn pham sau
khi né dwoc ddng lanh va dat trong
moi trwdng chan khéng, cho phép
nwdc da chuyén truc tiép tir thé
rén sang thé hoi ma khéng can qua
trung gian la thé 16ng [2].

Trong linh vuc dwoc phdm, cong
nghé déng khd dwoc str dung nhadm
tdi wu hdéa nhiét d6 bdo quan, tang
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thdi han s dung cling nhw gidam
thiéu tac dong cta nhiét do trong
quéa trinh van chuyén san pham.
Phwong phap nay lan dau tién
dwoc ap dung trén vac-xin phong
bénh dadu mua vao nam 1909. Cac
nha khoa hoc da c6 gang hong céac
thanh phan clia vac-xin bang khéng
khi kho dé& bién ching thanh dang
bét. Cho t&i nhivng ndm 40 cla thé
ky XIX, v&i nhirng tlen bo trong viéc
khtr nwéc ra khdi vac- xm vac-xin
phong lao (BCG) va véc-xin dau
mua da dwoc bao ché & dang bot
kho da lidu va phan phdi dai tra
& nhiéu quéc gia. Nam 1950, TS
Collier (nha khoa hoc nguwdi Anh)
da hoan thién phwong phap dong
kho. Sang kién nay ban dau duoc
ap dung chi yéu trén vac-xin st
dung vi rat bat hoat. Sau dé dwoc
diéu chinh lai dé c6 thé ap dung cho
nhiéu loai vac-xin khac véi quy md
I&n trong cac phong thi nghiém trén
khap thé gigi. Day l1a mét budc tién
rat quan trong cho viéc mé réng
tiém ching vi vac-xin trwdc d6 van
can dwoc bdo quan lanh [1].
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Trién vong don gidn héa quy trinh bao
quan vac-xin

Hién nay, dai dich COVID-19 &
Viét Nam da la lan song lay nhiém
ther 4, ké& tr thang 2/2020. Trong
bdi canh dich bénh con tiép tuc
gia tang, viéc sir dung vac-xin dé
ngan chan manh mé hon qua trinh
lay nhiém la rat can thiét nham dat
dwoc mién dich cong ddng. Néu dat
muc tiéu tiém vac-xin cho 70% dan
sb trong n&m 2021 thi ching ta can
tiém cho khoang 68,32 triéu nguoi
dan, véi tbng cong 136,64 triéu lidu
(2 liéu/nguwdi) [3]. Vay nén yéu cau
vé quy trinh bdo quan va phan phdi
vac-xin that sy khéng don gian.
Kho khan hon niva 1a hau hét cac
loai vac-xin déu yéu ciu bao quan
& nhiét dé tiéu chuan. Vi du, mRNA-
1273 clia Moderna c6 thé bao quan
én dinh & -20°C trong 6 thang, &
2-8°C trong 30 ngay va 25°C trong
ti da 12 gidr. Vac-xin mRNA Pfizer-
BioNTech’s BNT162b2 can dugc
bdo quan & -70°C, han st dung
khoang 6 thang. Sau khi vac-xin
dwoc ra déng, nd cé thé dwoc bao
quan & 2-8°C trong 5 ngay va chi
2 gid v&i nhiét do6 phong. Vac-xin
AstraZeneca-Oxford’s AZD1222
(hay ChAdOx1-S) c6 thoi han sk
dung 6 thang & 2-8°C va trong 6 gi®&
sau khi m& nap & nhiét d6 phong
[4]... Biéu nay dang khién cho ké
hoach trién khai tiém chdng véc-xin
phong COVID-19 cla nhiéu qubc
gia cang tré& nén khé khan, khéng
chi riéng Viét Nam, khi phan Iéon
chwa c6 hodc khong di thiét bi bao
quan, van chuyén chuyén dung
nhw kho lanh am sau, hép lanh...
Ngay ca tai My - noi 2 loai vac-xin
Pfizer-BioNTech va Moderna dwoc
san xuat ciing gdp nhiéu tr& ngai
khi dwa vao tiém chdng rong rai
trong cong déng.
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Vic xin dang bét khé hodc cé st dung cong nghé
&n dinh nhiét
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COVID-19 hién nay (day: ngay; month: thang; year: nam, h: gio; lyophilized: déng

kho héa). Ngudn: www.ncbi.nim.nih.gov.

Hiéu rd nhirng diém yéu trén,
cac hang san xuéat vac-xin Ién van
dang chay dua trong viéc (rng dung
nhiéu cong nghé khac nhau nham
“bot héa” ché pham, qua d6 dam
bdo thuan tién cho qua trinh bao
quan va phan phdi vac-xin. Trong
da, cong nghé dong kho cling dang
dwoc thtr nghiém lién tuc. Pfizer va
BioNTech da bt diu th&r nghiém
giai doan 3 nhdm danh gia hiéu
qua vac-xin COVID-19 ctia ho &
dang déng khoé. Ché pham nay la
mot lo cé tiéu chuén twong duwong
véi mot liéu vac-xin & dang 16ng,
sau d6 thanh phan bén trong duoc
dong khé thanh bot. Vac-xin &
dang bét dwoc cho 1a 6n dinh hon
so vOi dang léng va sé duoc bao
quan & 2-8°C. Trwdce khi tiém, bot
dwoc hoan nguyén bang cach hoa
tan v&i dung dich pha (dung méi).
Dw kién thlr nghiém nay sé co két
qué vao cudi nam 2021 [5]. Ngoai
ra, moét tan binh khac 1a Arcturus
Therapeutics (Cong ty Céng nghé
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sinh hoc chuyén vé& dwoc phdm
mRNA dén tr My) ciing da tién
hanh cac th&* nghiém giai doan 1
va 2 & Singapore dbi v&i vac-xin
COVID-19 (ARCT-021) cla ho. Két
qua cho thay trién vong day hira
hen vé tinh an toan Ian kha nang
sinh mién dich v&i chi moét liéu duy
nhéat. Hién tai, vac-xin déng kho cta
hang cling dang dwoc thlr nghiém
giai doan 3 & moét sb noi, trong dé
co Viét Nam [6].

M6t van dé can lwu tam I3 liéu
chéat lwong cla cac thanh phan cé
trong vac-xin COVID-19 c6 dwoc
dam bado sau khi trdi qua chu trinh
déng kho khong? Hién tai co kha
it d¥ liéu dwoc cong bd vé van dé
nay. Vi du nhw trwdng hop cua
vac-xin str dung cdng nghé mRNA.
Thanh phan cla ching thwong 1a
cac soi axit ribonucleic théng tin
(mRNA) duwoc déng goi trong cac
hat nano lipid (LNP) nhdm 4n dinh
cdu tric ciia mRNA. Vac-xin dang
nay duwoc hap thu d& dang vao té
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bao bén trong co thé, qua do tao
dwoc mién dich hiéu qua hon.
Trwdc day, mot vai nghién clru rai
rac da chi ra mRNA déng kho 6n
dinh & 4°C trong 10 thang [7]. Cac
hat nano lipid cling c6 thé déng
khé thanh cong. Trong qua trinh
doéng kho, cac thanh phan cta véc-
xin sé trdi qua cac ap suat khac
nhau, can cac chét bao vé (duoc
goi la lyoprotecter) gip 6n dinh
cac thanh phan nay. Cac nghién
ctru v&@i mRNA hoac véi LNPs da
cho thay, dong kho cé thé 1a mot
gidi phap kha thi dé tang tinh én
dinh cla lién két mRNA-LNP. Tuy
nhién, mot bao céo gan day (2021)
vé mRNA-LNP lai phat hién 1a sau
khi déng khdé va hoan nguyén thi
hiéu qua in vivo cia ché pham bj
mat di [8]. Ngoai ra, con ¢ nhirng
tr& ngai khac nhw quy trinh cong
nghé dung cho vac-xin twong dbi
phirc tap, tang cac khoan chi phi
va chubi cung (ng bi dit gay trong
thoi ky dich bénh. Do do, chung ta
van phai doi nhirng két qua chi tiét
tr nhirng nghién cu uy tin hon
nira thi méi cé dwoc két luan vé
hiéu qua cla cong nghé dong khd
dbi v&i vac-xin COVID-19.

Thay 10i két

Trai nguwoc véi hadu hét cac dw
doan ban dau vé thoi gian két thuc,
COVID-19 van dang hoanh hanh
trén toan cau va chwa cé dau hiéu
dirng lai. Hién tai, vac-xin van la
giai phap hiru hiéu nhat dé chéng
lai dich bénh. Tuy vay, ngoai gi®i
han vé sb lwong san xuét, cac yéu
cau nghiém ngat vé quy trinh bao
quan v&i nhiét d0 am sau da va
dang la rao can dbi véi viéc day
nhanh phan phdi va tiém ching
véc-xin cho ngudi dan, nhat a &
cac cong dong kém phat trién. Do
vay, str dung cac cong nghé hién cé
dé bién dbi vac-xin thanh dang bot
kho c6 thé bao quan & nhiét do cao
hon 14 that sw can thiét. Tuy nhién,
viéc rng dung céng nghé nay trong
san xuét vac-xin COVID-19 van
con nhidu khoé khan can phai giai
quyét, nhat la bai toan ddm bao
tinh toan ven clia cac thanh phan
cling nhw hiéu qué mién dich tao
ra sau chiing ngtra. Cudi cuing, xin
dwoc nhac lai cau néi cia PGS.
TS Jason L. Schwartz (Trwong Y
té Cong cong, Dai hoc Yale, My):
“Ngay ca khi mét loai vac-xin chi
c6 hiéu qua 50% trong viéc ngan
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nglra bénh ciing c6 thé dap tat dai
dich néu nhw né duwoc phan phdi
dd nhanh” &
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