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TOM TAT

Hién nay, cac nha khoa hoc trén khap thé gidi dang thi nghiém cac hgp chat khac nhau nham tim
kiém nhing hop chét cé kha nang hé trg diéu tri va phuc héi cho bénh nhan COVID-19. Favipiravir
va Molnupiravir la hai trong s cac hgp chat khang virus dang dugc sit dung phd bién dé diéu tri
COVID-19 cho céc bénh nhan nhe va trung binh trong 5-7 ngay & Viét Nam va mot s6 nudc trén
thé gidi véi két qud thir nghiém lam sang so bo 1a kha quan, bao gébm gidm déang ké ty 1é nhap vién
clng nhu ty lé tir vong do COVID-19. Céc thudc nay hién dang trong giai doan thi nghiém, vi vay
van chua co tiéu chudn tham chiéu héa hoc chinh thie. Chinh vi vay céc nghién ctu kiém nghiém
chat lugng thudc la rat quan trong. Bai bdo tién hanh nghién clu phuong phép thiét lap chat
déi chiéu hoa hoc ctia Molnupiravir va Favipiravir dé kiém nghiém chét lugng thuée trong nghién
clu thr nghiém. Cac phuong phap hién dai nhu quang phé héng ngoai (IR), khdi phd (MS), cong
hudng ti hat nhan (NMR) va séc ky [dng hiéu nang cao (HPLC) duac st dung két hop dé danh gia
d6 tinh khiét va chat lugng clia thudce. Tiép dén, cac hop chat nay dugc danh gia do déng nhat
va xéc dinh gid tri &n dinh @€ thiét lap chat d6i chiéu dua trén TCVN 1SO 17034:2017, phu luc 3 clia
T6 chiic Y té Thé gidi (WHO technical series 943:2007) két hap st dung phuong phap théng ké dé
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danh gia d6 dong nhat lién phong thi nghiém 1SO 13528:2015.
Tu khoa: Favipiravir, Molnupiravir, chat chudn déi chiéu, danh gia dé tinh khiét

MG PAU

COVID-19 da tré thanh mot dai dich toan ciu véi
hang triéu ca t&t vong do chua phat trién phuong phép
chita tri hiéu qua. Hién nay, mot s6 loai vaccine hiéu
qua da dugc chdp thuan d€ phong ngtia COVID-19.
Tuy nhién, vaccine ciing khong dam bao kha nang
mién nhiém hoan toan khoi SARS-CoV-2. Do d6, cac
nha nghién ctiu trén khip thé giéi dang thi nghiém
cac hgp chit khac nhau dé tim kiém nhiing hgp chét
¢4 théhd trg diéu tri va phuc hoi bénh nhan COVID-
19. Molnupiravir 14 ddn xuét cta ribonucleosid N*-
hydroxycytidin c6 kha nang khang SARS-CoV-2 hiéu
qua dugc cong ty Merck Pharmaceuticals (My) va
dai tac Ridgeback Biotherapeutics (My). Hién nay,
Molnupiravir da dugc FDA cdp phép st dung khin
cép cling nhu dugc EMA cép phép luu hanh dé diéu
tri COVID-19 tli nhe dn trung binh »?. Tai Viét
Nam, Molnupiravir da dugc s dung trong chuong
trinh chdm sdc tai nha cho cdc trudng hgp nhiém
SARS-CoV-2 diéu tri ngoai tra tai Thanh phd H6 Chi
Minh?. Két qua thi nghiém lam sang so b cho théy
Molnupiravir c6 thé giam dédng ké s6 ca nhép vién va
tit vong do COVID-19%. Mot thudc khac 1a Favipi-
ravir, din xuft clia pyrazinecarboxamid, 1a mot chit
tc ché phé rong d6i véi bénh cum A va virus RNA
dugc phat trién béi Toyama Chemical ctia Nhat Ban>.

Favipiravir da dugc stt dung trong diéu tri bénh nhan
mac COVID-19 & mét s6 nude trén thé giGi nhu My,
Nga, Nhat Ban va An PO+, O Viét Nam, Favipi-
ravir dugc dung diéu tri bénh nhan COVID-19 nhe
va trung binh®. Dé& kiém tra chét lugng thudc thi
nghiém nay cin thiét phai c6 chét d6i chiéu hoa hoc,
tuy nhién chat d6i chiéu nhép ngoai dang dugc ban
vGi gid rdt dat va phai mua ti nu6e ngoai dan dén viéc
kiém tra chit lugng cdc thudc trén 1a tuong d6i kho
khan. Trong bai bao nay ching t6i nghién ctu thiét
lap chét doi chiéu héa hoc Molnupiravir va Favipi-
ravir theo huéng dan ctia Dugc dién Qudc té (IP) va
T6 chiic Y t€ Thé giéi (WHO) dé€ phuc vu cong tac
kiém nghiém thudc Favipiravir nhdp khéu va thudc
Molnupiravir dugc san xudt & Viét Nam.

HOA CHAT, TRANG THIET BI, POI
TUONG VA PHUGNG PHAP NGHIEN
cuu

Héa chat, trang thiét bi va déi tugng nghién
ctu

Hod chdt

Molnupiravir dugc san xudt tai Optimus Laboratories

Private Limited An D¢, Favipiravir ciia Optrix Labo-
ratories Private Limited, An Do.

Trich dan bai bdo nay: Duong TH, Nam T H, Phuong M H, Hién N M, Thdng P N T, Hung T V. Thiét 1ap
chat ddi chiéu héa hoc Molnupiravir va Favipiravir. Sci. Tech. Dev. J. - Health Sci. 2022; 3(1):393-402.
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Hoa chét tinh khiét phén tich: Acid phosphoric, acid
hydroclorid, natri hydroxyd, hydroperoxid, dikali hy-
drophosphat. Dung moéi tinh khiét HPLC: Acetoni-
tril, methanol; Cot sic ky: Phenomenex, GL Sciences,
Agilent.

Thiét bi

Bésiéu 4m (Branson, My), Mdy quang ph6 hong ngoai
Nicolet iS50 FTIR (Thermoscientific, My), Mdy quang
phé UV-Vis Shimadzu UV-2700 (Shimadzu, Nhat
Ban), May NMR Bruker Avance IT1 400 MHz (Brucker,
My), Tu sdy (Binder, Dtic), Lo nung (Carbolite, Anh),
Méy chudn d¢ dién thé T90 (Mettler Toledo, Thuy Sy),
Hé thong sac ky long hiéu nang cao Shimadzu CBM
20A (Shimadzu, Nhét Ban), Hé thong sic ky long hiéu
néng cao 1260 Infinity IT LC (Agilent, My), Hé thong
sic ky long hiéu nang cao Alliance (Water, My).

Déi tuong nghién ciru

Molnupiravir va Favipiravir c¢é cdu truc hod hoc dugc
trinh bay & Hinh 1 hién dang dugc st dung thu
nghiém trong diéu tri COVID-19 & Viét Nam.

Phuong phap nghién ctu

Xdy dung quy trinh phdn tich xdc dinh do
tinh khiét sdc ky cia Monulpiravir, Favipi-
ravir bdng HPLC

Diéu kién sdc ky:

Pha dong A: Thém 1 mL acid phosphoric 85% vao
1000 mL nué6c; Pha dong B: Acetonitril.

Cot: Inertsil C18, 250 x 4,6 mm, 5 yum.

Detector: 220 nm.

Nhiét do cot: 40 °C.

Thé tich tiém: 10 uL.

Ché d¢ chay gradient dung moi theo chuong trinh thé
hién trong Bang 1 véi téc do dong: 1 ml/phit.

Bang 1: Chuong trinh gradient dung méi phan tich
Molnupiravir va Favipiravir.

Thoi gian (min) Phadong A (%)  Pha dong B (%)
0 100 0

50 0 90

60 0 90

61 100 0

70 100 0

Diéu kién sic ky dugc st dung chung trong quy trinh
HPLC dé€ xac dinh d tinh khiét sac ky riéng 1€ tiing
hoat chat. Tién hanh phén tich cac dung dich theo
diéu kién phén tich trén. Sau d6 tién hanh danh gia di
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liéu thu dugc dé x4c dinh tinh tuong thich hé théng
(6 1an tiém 1dp lai dung dich tht), do ddc hiéu (dung
dich miu tring, dung dich thii, dung dich phan hay
trong acid, dung dich phén huy trong kiém, dung dich
phén hiy trong hydroperoxid), khoang tuyén tinh
(céc dung dich thtt 6 tuyén tinh) va d6 chinh xac (cac
dung dich thtt) ctia phuong phap. D¢ tinh khiét sic
ky (DTKSK) dugc tinh bang cong thic:

DTKSK = 100% - tdng % cic pic tach ra khoi pic
chinh, b6 qua cdc pic tring véi mau trang va cic pic
nho hon 0,05%.

Thdm dinh phuong phdp HPLC xdc dinh dé
tinh khiét sdc ky
Chudn bi cdc dung dich:

« Dung dich miu tring: st dung dung moéi pha
mau.

o Dung dich thi Molnupiravir va Favipiravir:
dung dich c6 nong do hoat chit 1 mg/mL lan
lugt cia Molnupiravir va Favipiravir trong dung
moi pha mau.

 Dung dich phén hty trong acid: thém 1 mL acid
hydroclorid 37% vao 10 mL dung dich tht ctia
Molnupiravir va Favipiravir. Tron déu, d€ yén
60 phut.

« Dung dich phan hay trong kiém: Thém 1 mL
natri hydroxyd 40% vao 10 mL dung dich thu
Molnupiravir va Favipiravir. Trén déu, d€ yén
60 phut.

 Dung dich phan huy trong peroxid: Thém 1 mL
hydroperoxid 30% vao 10 mL dung dich thu
Molnupiravir va Favipiravir. Tron déu, d€ yén
60 phut.

« Cac dung dich tht d6 tuyén tinh: St dung day
dung dich c¢6 noéng d6 hoat chit 1a 0,6; 0,8; 1,05
1,2; 1,4 mg/mL ctia Molnupiravir va Favipiravir
trong dung moi pha méu.

 Cac dung dich tht d6 chinh xac (d¢ lap va do
chinh xdc trung gian): St dung dung dich Mol-
nupiravir va Favipiravir c6 n6ng do hoat chét 1,0
mg/mL.

Ddnh gid chdt luong nguyén liéu
Bang 2

Thiét Idp chdt déi chiéu

Déng lo: Lugng mau nhit dinh dugc chia vao cic lo
thay tinh mau néu trong méi trudng khi tro véi do 4m
<30 %RH, sau d6 dap nap kin.

Xdc dinh d9 dong nhdt cha qud trinh dong lo ISO
17034°, x4c dinh d6 tinh khiét ctia cac chét dugc tién
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Hinh 1: Cau tric hoé hoc ctia Molnupiravir (A) va Favipiravir (B).

Bang 2: Panh gia chit lugng nguyén liéu

Chi tiéu dénh gia Nguyén liéu
Molnupiravir Favipiravir

Tinh chét Cam quan Cam quan

DPinh danh o Phuong phdp phd IR o Phuong phdp phd IR
e Phuong phap UV-VisCo cac cuc dai e Phuong phap UV-VisC6 cac cuc dai hdp
hép thu phu hgp v6i Molnupiravir. thu pht hgp véi Favipiravir.

Ham lugng nudc Phuong phap Karl Fischer. -

Xéc dinh diém chay - Phuong phap do diém chay.

Mit khéi lugng do lam kho -

Xéc dinh ham lugng tap vo

2).

Xéc dinh d0 tinh khiét sac ky
thdm dinh.

Phuong phdp Xac dinh tro sulfat
co (DDBVN YV, phu luc 9.9 - phuong phap

Phuong phép HPLC da xay dung va

Phuong phap mat khéi lugng do lam kho
(DDVN YV, phu luc 9.6). Sdy & nhiét d6 105
°C trong 4 gio.

Phuong phap Xéc dinh tro sulfat (DDVN 'V,
phu luc 9.9 - phuong phap 2).

Phuong phéap HPLC da xay dung va thdm
dinh.

hanh theo phuong phéap HPLC da xay dung va thdm
dinh, méi lo dugc x4c dinh hai 1an. Viéc x4c dinh do
dong nhét cta qud trinh dong lo dugc dya trén hudng
dan ctia 1SO 13528 1°.

Ddnh gid do dong nhdt lién phong thi nghiém: Nguyén
liéu sau khi déng géi va danh gia do6 dong nhit lo
dat yéu ciu sé dugc ldy mau ngau nhién va tién hanh
x4c dinh d9 tinh khiét HPLC tai ba phong thi nghiém
doc lap dat GLP hoac ISO/IEC 17025. Cac phong thi
nghiém dugc lya chon dé gilii miu 13 Khoa Thiét lap
chat chuén va chit d6i chiéu (PTN1), Khoa nghién
ctiu va phat trién (PTN2) va Khoa Kiém nghiém my
phidm (PTN3). Viéc danh gid d6 dong nhit lo lién
phong thi nghiém sé dugc thuc hién bang phép phan
tich phuong sai mét yéu t6 ANOVA '°,

Xdc dinh gid tri dn dinh va do khong dam bdo do: Viéc
xdc dinh gid tri 4n dinh trén phiéu kiém nghiém Mol-
nupiravir, Favipiravir va d6 khéng dam bao do dugc

thuc hién theo huéng dan cta ISO 13528:2015 dya
theo d4nh gi4 két qua clia cac phong thi nghiém '°.
KET QUA VA THAO LUAN

Tham dinh phuong phap xac dinh d6 tinh
khiét sac ky

Tinh tuong thich hé théng

Tién hanh sic ky lip lai sdu lan dung dich thu cta
Molnupiravir va dung dich tht Favipiravir vao hé
thong sic ky. Két qua sic ky dugc trinh bay trong
Bang 3.

Do ddc hiéu

Céc sdc ky d6 thu dugc dugc trinh bay 6 Hinh 2 va
Hinh 3. Két qua cho thiy mau tring khong cé pic
tring véi pic Molnupiravir ctia dung dich, thi pic
Molnupiravir trong dung dich thtt ¢6 d6 tinh khiét
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Bang 3: Tinh phu hgp hé théng sic ky HPLC ciia Molnupiravir va Favipiravir

Molnupiravir Favipiravir
Thai gian Iuu Khoang 16 phut Khoang 10 phut
S6 dia ly thuyét 8220 5300
Hé s6 d6i xting 0,98 0,99
Do léch chuén thoi gian luu %RSD 0,2% 0,3%
D¢ léch chudn dién tich pic %RSD 0,2% 0,2%

pic = 1,000. Tuong tu & Favipiravir, mau trang khong
¢6 pic trung véi pic Favipiravir ciia dung dich thi pic
Favipiravir trong dung dich thit c6 d¢ tinh khiét pic =
1,000. Céc pic phu trong dung dich thti va cac dung
dich phan htty tach hin ra khéi pic chinh.

DG tuyén tinh

Tién hanh sic ky day dung dich thti ¢ tuyén tinh cta
Molnupiravir va dung dich thi tuyén tinh cta Favipi-
ravir. Két qua thu dugc phuong trinh ho6i quy ctia mau
Molnupiravir: y = 21521299x, hé s6 tuong quan: R =
0,9999. bong thoi xac dinh duge LOD= 0,2 ug/mL;
LOQ= 0,6 ug/mL.

Phuong trinh héi quy ctia mau Favipiravir: y =
37123273x, hé s6 tuong quan: R =0,9996. Tt phuong
trinh hoi quy tinh dugec LOD = 0,1 pg/mL; LOQ = 0,3
pg/mL.

D6 chinh xdc

Sau khi loai pic ciia dung moéi pha méu va céc pic c6
S/N < 2, két quéa xac dinh d¢ tinh khiét sic ky ctia Mol-
nupiravir va Favipiravir dung dich tht dugc trinh bay
6 Bang 4. D¢ léch chuln tuong déi %RSD d¢ tinh
khiét sic ky ctia nguyén liéu thiét 14p chuén Molnupi-
ravir ing v6i mdi phong thi nghiém (n = 6) c6 gid tri
0,04% < 2,0% va clia ci hai phong thi nghiém (n =
12) 12 0,04% < 3,0%. D9 léch chudn tuong déi %RSD
do tinh khiét sic ky ctia nguyén liéu thiét l4p chuén
Favipiravir Ging vi méi phong thi nghiém (n = 6) c¢6
gid tri 0,03% < 2,0% va cta ca hai phong thi nghiém
(n=12) 12 0,03% < 3,0%.

Thong qua viéc ddnh gid cdc tiéu chi thim dinh, c6
thé thdy phuong phap dugc dé xuit dat yéu cau dé 4p
dung phén tich d6 tinh khiét sic ky cta nguyén liéu
Molnupiravir va Favipiravir.

Ddnh gid chdt luong nguyén liéu Molnupi-
ravir va Favipiravir

Két qua danh gia chat lugng cua Molnupiravir va
Favipiravir dugc trinh bay trong Bang 5. Dii liéu cho
théy cac chat ¢ do tinh khiét > 99,50%, du diéu kién
dé thiét 1ap chat déi chiéu.

396

Thiét Idp chdt déi chiéu

Trong s6 200 lo Molnupiravir va 200 lo Favipiravir,
14y ngau nhién 10 lo méi loai d€ danh gid d6 dong
nhét. Di liéu phan tich d d6ng nhit lo dugc trinh
bay trong Bang 6. Dua vao két qua phéan tich ANOVA
cho thdy cdc lo dong goi c6 ham lugng khong khac
biét vé€ mat thong ké (F < F.,;;) chiing to cac lo dong
nhdt va ti€p tuc glii dé€n cdc phong thi nghiém d€ danh
gid lién phong.

Bang 7 trinh bay két quéa phan tich ctia cdc phong thi
nghiém. Két qua phan tich ANOVA cua cic phong
thi nghiém khong khac biét vé mat thong ké, quy trinh
phan tich c6 d¢ lap lai cao, d6 tinh khiét cac chat phan
tich khong phu thudc vao phong thi nghiém tham gia
danh gid. Quy trinh phén tich c6 d¢ ldp lai cao, ham
lugng chat phan tich khong phu thudc vao phong thi
nghiém tham gia danh gia.

Xéc dinh gia tri 4n dinh - gia tri cong bo

Xt ly dit liéu thu dugc bing phan tich Robustness theo
huéng dan ISO 13528:2015 thu dugc két qua trinh bay
trong Bang 8. Chu ky tinh todn céc gid tri méi cta x*
va s* dugc ldp lai cho dén khi cac gid tri nay khong
thay d6i & s6 thu ba sau ddu phdy (khong tinh s6 “0”)
thi diing.

O chét d6i chiéu Molnupiravir, sau hai lan 13p lai chu
ky tinh, gia tris*= 0,0374 va x* = 99,70% khong thay
d6i. DSi véi chat d6i chiéu Favipiravir, sau ba lan lip
lai chu ky tinh, gia tri s* = 0,0435 va x* = 99,60 %
khong thay déi. Vay thu dugce gid tri &n dinh d¢ tinh
khiét sic ky ctia Molnupiravir 14 99,70% va Favipiravir
12 99,60%.

Do khong dam bao do dugc tinh theo cong thiic: Uy =
1,255%

NV
Trong do:
o s*:d0d1éch chudn thyc thu dugc khi tinh gid tri

an dinh.

o p: s6két qua dinh lugng tli ba phong thi nghiém.

Tu d6 tinh dugc d6 khong ddm bao do ctia Molnupi-
ravir 14 0,011. D6 khong dam bao do ctia Favipiravir
12 0,013.
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Hinh 2: S3c ky d6 cac dung dich Monulpiravir, trong d6: 1. Dung dich mau trdng, 2. Dung dich thi Molnupiravir,
3. Dung dich phan hay trong acid, 4. Dung dich phan huy trong kiém, 5. Dung dich phan huy trong peroxid.
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Hinh 3: Sac ky d6 cac dung dich Favipiravir. Trong dé: 1. Dung dich mau trdng, 2. Dung dich thi Favipiravir, 3.
Dung dich phan huy trong acid, 4. Dung dich phan huy trong kiém, 5. Dung dich phan huy trong peroxid.

Theo ISO 13528:2015, danh gia d¢ 1éch gitia két qua
ctia cac phong thi nghiém so véi gid tri 4n dinh (z-
score), dugc tinh theo cong thic: z; = x‘_—;‘”

Trong do:

x;: gia tri thu dugc ti danh gid lién phong thi nghiém.
Xpr: gid tri dn dinh.

Opr: d9 léch chuén dich d€ ddnh gia (tuong tng véi
gid tri s¥).

Tat ca cac gia tri ti két qua danh gia lién phong thi
nghiém cta cé hai hoa chit déu ¢ |z| < 2,0 dugc thé
hién trong Hinh 4 va sdp xép theo gid tri ting dan.
Ham lugng chét d6i chiéu tinh trén nguyén trang =
Do tinh khiét sic ky x (100 - % tap bay hoi - % tap
vO o). Tu d6 tinh dugc dugc gia tri dn dinh ham
lugng trén ché phdm nguyén trang ctia Molnupiravir
1a 99,60% va Favipiravir la 99,50%.

Nhu vay ca Molupiravir va Favipiravir du di€u kién
dé ding ky chudn qudc gia v6i ham lugng duge xac
dinh 1an lugt 13 99,60% va 99,50% tinh theo ché pham
nguyén trang, d6 khong ddm bao do14 0,011 va 0,013,
d0 1éch chuén thuc 14 0,0374 va 0,0435 (n = 18). Tién
hanh 14p hé so chit chudn, ddn nhan lo chuin va kém
theo phiéu kiém nghiém. Bdo quan cdc lo chuin &
nhiét d6 2 - 8 9C, trdnh 4nh sang.

KET LUAN

Molnupiravir va Favipiravir 1a hai thudc hiia hen sé
dugc luu hanh trong tuong lai trong diéu tri bénh
nhén mac COVID-19 c6 triéu chiing nhe, trung binh
hodc khong triéu chiing & Viét Nam. Nghién ctiu nay
da x4y dung va thdm dinh phuong phép xac dinh do
tinh khiét cia Molnupiravir va Favipiravir c6 d¢ dic
hiéu, d¢ chinh x4c cao, nghién ctiu da tién hanh thiét
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Bang 4: K&t qua xac dinh do lap lai va dé chinh xac trung gian.

Molnupiravir Favipiravir
Ngay 1 Ngay 2 Ngay 1 Ngay 2
bo tinh khiét T6ng tap DO tinh Toéng tap DO tinh Toéng tap DO tinh Toéng tap
sdc ky (%) (%) khiét sic (%) khiét sic (%) khiét sic (%)
Ky (%) Ky (%) ky (%)
1. 99,72 0,28 99,75 0,25 99,63 0,37 99,64 0,37
2 99,69 0,31 99,65 0,35 99,66 0,34 99,62 0,38
3. 99,66 0,34 99,71 0,29 99,66 0,34 99,62 0,38
4. 99,65 0,35 99,73 0,27 99,57 0,44 99,58 0,42
o8 99,71 0,29 99,74 0,26 99,64 0,37 99,56 0,44
6. 99,76 0,24 99,66 0,34 99,62 0,38 99,64 0,36
TB 99,70 0,30 99,71 0,29 99,63 0,37 99,61 0,39
%RSD  0,04% 0,04% 0,03% 0,03%

Trung binh (n = 12) 99,71%
%RSD (n = 12) 0,04%

Trung binh (n = 12) 99,62%
%RSD (n = 12) 0,03%

Bang 5: K&t qua danh gia Molnupiravir va Favipiravir.

Chi tiéu Phuong phap
Tinh chét Cam quan
Dinh tinh Phé IR

Phg UV-Vis
Ham lugng nudc Karl Fischer
Dbiém chay May do diém chay
Mait khoi lugng dolam khé ~ Phuong phép sdy
Tro sulfat Phuong phép nung
Do tinh khiét sic ky Phuong phap HPLC

Két qua Két qua
Molnupiravir Favipiravir
Bot tring Bot tring

Phu hop véi phé IR Mol-
nupiravir ti thu vién

Phu hop vé6i phé IR Favipi-

ravir

Co6 cac cyc dai hdp thupht  Cé céc cuc dai hdp thu phu

hgp v6i Molnupiravir hgp véi Favipiravir

0,10% =

- 190 °C
- 0,10%
0,04% 0,04 %
99,71% 99,62%

lap thanh céng chit déi chiéu hoa hoc Molnupiravir
va Favipiravir gép phin vao danh muc chét d6i chiéu
quéc gia nham st dung trong ki€ém nghiém chét lugng
thu6c Molnupiravir va Favipiravir trong phac d6 diéu
tri COVID-19 ctia BO Y té.

LG1 CAM ON

Chung t6i muon gii 16i cdm on dén Vién Han Lam
Khoa hoc va Cong nghé Viét Nam da giao nhiém vu
cho Vién Héa sinh bién va Vién Kiém nghiém thudc
Thanh phé H6 Chi Minh phdi hgp thuc hién nghién

cuu.
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DANH MUC CAC TU VIET TAT

COVID-19: Bénh viém duong ho hédp cdp tinh do
virus Corona 2019 - Coronavirus disease of 2019
DDVN: Dugc dién Viét Nam

HPLC: Sac ky long hiéu nang cao - High Performance
Liquid Chromatography

IP: Dugc dién Qudc té - International Pharmacopoeia
IR: Quang phd hong ngoai - Infrared

LOD: Giéi han phit hién - Limit of Detection

MS: Khéi phé - Mass Spectroscopy

NMR: Cong hudng tii hat nhan - Nuclear magnetic
resonance

RSD: D6 léch chuin - Relative Standard Deviation
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Bang 6: K&t qua danh gia déng nhat 16 Molnupiravir va Favipiravir.

STT Molnupiravir Favipiravir
Mai lo Do tinh khiét (%) Mai lo Do tinh khiét (%)
1 9 99,72 1 99,63
2 14 99,69 19 99,64
3 57 99,66 28 99,66
4 62 99,73 52 99,56
5 72 99,75 80 99,64
6 114 99,75 91 99,62
7 137 99,69 123 99,63
8 169 99,67 129 99,57
9 187 99,66 156 99,56
10 192 99,74 174 99,64
ANOVA 1 yéu té F =0,003; Fcrit = 4,413 F = 0,003; Fcrit =
4,413
Bang 7: K&t qua danh gia lién phong thi nghiém.
STT D6 tinh khiét sic ky (%)
Molnupiravir Favipiravir

PTN1 PTN2 PTN3 PTN1 PTN2 PTN3
1 99,72 99,68 99,67 99,62 99,62 99,57
2 99,68 99,71 99,64 99,59 99,55 99,54
3 99,67 99,76 99,74 99,61 99,65 99,64
4 99,72 99,65 99,72 99,58 99,58 99,62
5 99,70 99,74 99,71 99,64 99,67 99,55
6 99,69 99,68 99,65 99,63 99,57 99,56

Bang 8: Gia tri an dinh cla chat déi chi€u Molnupiravir (p = 18) va Favipiravir (p = 18).
S6lan thay  Ban dau Lan 1 Lan 2 Ban dau Lan 1 Lan 2 Lan 3
déi
Molnupiravir Favipiravir

1,5s* - 0,0556 0,0562 - 0,0667 0,0655 0,0652
x* - 1,58* - 99,64 99,64 - 99,53 99,53 99,53
x* +1,58* = 99,75 99,75 = 99,67 99,66 99,66
Trung 99,70 99,70 99,70 99,60 99,60 99,60 99,60
binh
Do léch s 0,0340 0,0330 0,0330 0,0389 0,0385 0,0383 0,0383
x* mé6i 99,70 99,70 99,70 99,60 99,60 99,60 99,60
* méi 0,0371 0,0374 0,0374 0,0445 0,0437 0,0435 0,0435
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Hinh 4: Biéu d6 Bar-plots z-score cac gia tri ciia Monulpiravir (p = 18) va Favirpiravir (p = 18).

SARS-CoV-2: Virus gy hoi chiing suy ho hip cdp
tinh ndng 2 - Severe acute respiratory syndrome coro-
navirus 2

TCVN: Tiéu chuin Viét Nam

UV-Vis: Quang pho tt ngoai - khé kién - Ultra violet
- Visible Spectroscopy

WHO: TG chtic Y t&€ Thé gisi - World Health Organi-
zation

XUNG POT LOI iCH

Nhom tac gid cam két rang khong c6 xung dot lgi ich
khi thyc hién nghién ctiu nay.

PONG GOP CUA CAC TAC GIA

Tac gia Tran Viét Hung dua ra y tudng, hinh thanh va
thiét ké tat ca cc thi nghiém.

Céc tac gia Trinh Hoang Duong, Tran Hai Nam, Mai
Ha Phuong, Phan Trudng Viét Thing, Tran Viét Hung
tién hanh céc thi nghiém.

Céc tac gia Trinh Hoang Duong, Tran Hai Nam, Mai
Ha Phuong, Phan Trudng Viét Thing, Tran Viét Hung
thu thap, phén tich va xu ly s6 liéu.

Céc tac gid Trinh Hoang Duong, Tran Hai Nam,
Mai Ha Phuong, Phan Trudng Viét Thang, Tran Viét
Hung, Nguyén Minh Hién tham gia viét ban théo va
chinh stia ndi dung ban thao.

Tét ca cac tc gia da doc va duyét ban thao cudi cing.
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The establishment of Chemical Reference Substances for
Molnupiravir and Favipiravir

Trinh Hoang Duong’, Tran Hai Nam?, Mai Ha Phuong?, Nguyen Minh Hien2, Phan Nguyen Truong Thang’,
Tran Viet Hung'"”

?Eﬁ\\glﬂi ABSTRACT

pr ; Currently, scientists around the world are testing different compounds to find those that have the

& Tu potential to aid in the treatment and recovery of COVID-19 patients. Favipiravir and Molnupiravir
Use your smartphone to scan this are two antiviral compounds commonly used to treat COVID-19 for mild and moderate patients in
QR code and download this article 5-7 days in Vietnam and some countries around the world. Preliminary clinical trials are positive,

including significant reductions in hospitalization rates and mortality from COVID-19. These drugs
are currently in the experimental phase, so no official chemical reference standard exists. Thatis why
drug quality control studies are critical. The article studies establishing chemical comparators of
Molnupiravir and Favipiravir to test drug quality in experimental studies. Modern methods such as
infrared spectroscopy (IR), mass spectrometry (MS), nuclear magnetic resonance (NMR), and high-
performance liquid chromatography (HPLC) are used in combination to evaluate the purity and
quality of the drug. These compounds were then evaluated for homogeneity and assigned values
to establish a reference substance based on ISO 17034:2017, World Health Organization Annex 3
(WHO technical series 943: 2007) combines suitable statistical methods to assess interlaboratory
homogeneity ISO 13528:2015.
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	Kết luận
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