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XAY DUNG VA THAM DINH QUY TRINH PINH LUQNG MOLNUPIRAVIR
TRONG VIEN NANG CUNG BANG PHUONG PHAP
SAC KY LONG HIEU NANG CAO

Vo Sy Nhgt'"", Buii Thé Vinh’
Tém tit
Muc tiéu: Xay dung va tham dinh quy trinh dinh luong molnupiravir bang
phuong phap sac ky long hiéu nang cao (high-performance liquid chromatography -
HPLC), tng dung trong kiém nghiém molnupiravir trong thudc thanh pham.
Phwong phdp nghién ciru: Khao sat va lya chon diéu kién sac ky thich hop dé
dinh lwvong molnupiravir trong thudc thanh pham. Tién hanh thim dinh quy trinh
dinh luong: Tinh tuong thich hé thong, tinh ddc hiéu, tinh tuyén tinh, d6 ding va
do chinh xéac. Két qud: Qua trinh sdc ky dugc thuc hién trén cot Shimadzu C18
(250 x 4,6mm; 5um), phat hién bang dau do diy diod quang & budc song 235nm.
Rira giai dang dong v6i pha dong gdm methanol: Nudc theo ty 1¢ 40:60, toc do
dong 1 1,0 mL/phut. Tinh tuyén tinh ciia phwong phap dat trong khoang ndng do
0,05 - 0,25 mg/mL. Gidi han phat hién (LOD) la 0,42 pg/mL, giéi han dinh
luong (LOQ) 1a 1,27 pg/mL. P dung cua phuong phap duge xac dinh bang %
ty 1& phuc hoi trong khoang 98,3 - 100,4%. Do chinh xac c6 RSD% = 0,48%.
Két lugn: Cac két qua khao sat déu dat yéu cau vé cac chi tiéu tinh twong thich
hé thong, tinh dic hiéu, tinh tuyén tinh, d6 dtng, d6 chinh xac. Phuong phap nay
c6 thé ap dung dé xac dinh ham luong molnupiravir trong thudc thanh pham.
Tir khéa: Molnupiravir; Sic ky 1ong hiéu ning cao; Tham dinh quy trinh
dinh luong.

DEVELOPMENT AND VALIDATION OF THE PROCEDURE
TO QUANTIFY MOLNUPIRAVIR IN HARD CAPSULES
USING HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
Abstract

Objectives: To develop and validate the molnupiravir quantification process
using high-performance liquid chromatography, applied to test molnupiravir in
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pharmaceutical dosage forms. Methods: Survey and select appropriate
chromatography conditions to quantify molnupiravir in pharmaceutical dosage forms.
Conduct quantitative process validation: System compatibility, specificity, linearity,
accuracy, and precision. Results: The chromatography process was performed on
a Shimadzu C18 column (250 x 4.6mm; 5pum), detected with a photodiode array
detector at a wavelength of 235nm. Elute isocratically with a mobile phase consisting
of methanol: Water in the ratio 40:60, the flow rate was 1.0 mL/min. The linearity of
the method was achieved in the concentration range of 0.05 - 0.25 mg/mL. The
limit of detection (LOD) was 0.42 pg/mL, and the limit of quantification (LOQ) was
1.27 pg/mL. The accuracy of the method was determined by the % recovery rate in
the range of 98.3 - 100.4%. The accuracy had RSD% = 0.48%. Conclusion: The
survey results all met the requirements in terms of system compatibility,
specificity, linearity, accuracy, and precision. This method can be applied to

determine the molnupiravir content in pharmaceutical dosage forms.

Keywords: Molnupiravir;
Validation of quantitative procedures

PAT VAN DE

Molnupiravir (con goi la uridine,
47Z-oxime, 5’-(2-methylpropanoate)) la
chét rn két tinh, c6 do 6n dinh cao (trén
4 nam), cong thirc phan tir 1a Ci3H19N307,
khdi lwong phan tir 1a 329,3 g/mol, cuc
dai hép thu ¢ budc soéng 235nm. Do
tan trong DMF: 30 mg/mL, DMSO: 30
mg/mL va dém PBS (pH 7,2): 1 mg/mL
[1]. Molnupiravir duoc cap phép dé diéu
tri COVID-19 & muc dd nhe dén trung
binh & nguoi 16n c6 nguy co cao tién
trién thanh COVID-19 ning, din dén
nhap vién hodc tir vong.

Tuy nhién, céc tiéu chuin Duoc
dién hién nay trén thé gi6i chua c6 quy
dinh vé tiéu chuan chit luong cua
thudc molnupiravir, dac biét l1a chi tiéu
dinh luong, nham xac dinh ham luong
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High performance

liquid chromatography;

duoc chat co mit trong thudc thanh
pham. Ddng thoi, chi c6 mot sb bai bao
khoa hoc nudc ngoai dugc cong bd
nam 2022 - 2023 sir dung sac ky long
pha dao dé dinh luong molnupiravir.
Nam 2022, Tuba Recber va CS da
nghién ctru phuong phap HPLC-RP dé
dinh lugng molnupiravir [2]. Nam
2022, AK Jayantibhai va F Patel phat
trién mot phuong phap HPLC-RP don
gian, chinh xac va tiét kiém chi phi dé
dinh lugng molnupiravir trong dang
bao ché [3]. Nam 2022, M Bindu va
CS da phat trién phuong phap dinh
luong molnupiravir bang k¥ thuat
HPLC-RP. Phuong phép da dugc ap
dung thanh céng dé dinh tinh, dinh
lugng molnupiravir trong vién nén [4].
Nam 2022, AM Annadi va CS da xay
dung phuong phiap RP-HPLC-UV c6
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dé dung, do nhay cao va chon loc dé
dinh lugng molnupiravir & dang bdt
nguyén liéu va thudc thanh pham.
Khéng c6 nhidu dang ké nao dugc phat
hién khi c6 mat cac td dugc thong
thuong trong thudc thanh pham [5].
Nam 2023, Ch V Suresh va CS da xay
dung mét phuong phap sic ky long
pha ddo nhanh chong va chinh xac dé
dinh lugng molnupiravir, & dang nguyén
chat ciing nhu & dang bao ché duoc
pham [6]. Nam 2022, tai Truong Dai
hoc Y Dugc Thanh phé HO Chi Minh.
Tran Thuy Anh Ly da thuc hién dé tai
“Xay dung quy trinh dinh lugng
molnupiravir trong ché phim bang
phuong phép quang phé UV-VIS va
sic ky 1ong hiéu ning cao (HPLC)” [7].

Cac nghién ctru trude day st dung
hé pha dong gia thanh cao nhu
acetonitril va budc song phat hi¢n chua
pht hop, khong phai 1a cuc dai hap
thu. Nghién ctu cia tac gia st dung
dung moi pha dong 1a hon hop
methanol va nudc c6 dic diém: Ré
tién, d& kiém, phu hop dé xay dung
quy trinh dinh lugng. Vi vay, nghién
ciu cua nhom tac gia dugc thuc hi¢én
nham: Xdy dung mét quy trinh phdn
tich hoan chinh, giup dinh luwong
nhanh chéng molnupiravir trong thuéc
thanh phcfm, co do tin cdy, do chinh
xdc va do dung cao.
POI TUQNG VA PHUONG PHAP

NGHIEN CUU

1. P6i twong nghién ciru

* Doi tiong nghién ciru: molnupiravir
trong thudc nang (vién nang cing).

* Nguyén ligu: Vién nang Molnupiravir
400mg (Stellapharm), nang
molravir 400mg (Boston), vién nang
movinavir 200mg (Mekophar).

vién

* Chdt doi chiéu: Molnupiravir, sb
16: QT366 0322, do tinh khiét 99,9%
do Vién kiém nghiém thudc Thanh ph
Hb Chi Minh cung cap.

* Dung méi héa chdt: Pat tiéu chuin
tinh khiét phan tich. Dung méi ding cho
sic ky long hiéu ning cao dat tiéu chuan
dung cho HPLC: Methanol (Merck - Purc,
s6 16: 11196807 209), nudce ct duoc loc
qua mang loc 0,45um. T4t ca cac dung
moi dugc si€u am khu khi trudc khi
phan tich trén hé théng HPLC.

* Thiét bi nghién ciru: May sic ky
long hiéu ndng cao Prominence-1 LC-
2030, dau do PDA, Shimadzu - Nhat.
May quang phdo UV-Vis Shimadzu
UV1800. Cot sic ky Cl8 (250 x
4,6mm; 5um), Shimadzu - Nhat. Can
phan tich Mettler Toledo MS205 -
Thuy S¥, d6 chinh xac 0,01mg. Bé siéu
am Elma S10H - Duc. Vial, dau loc
mau, xi lanh va cac dung cu thily tinh
thong thuong.

2. Phwong phap nghién ctru

* Khao sat va lwa chon diéu kién
sdc ky: Bang cach thay doi cac diéu kién
sic ky nham dam bao quy trinh phan
tich dugc thuc hién nhanh chong, c6 hé
s6 d6i xtmg va s dia 1y thuyét phu hop.
Cac diéu kién sic ky duoc khao sat:
Téc do dong, pha dong, nhiét do cot.
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* Tham dinh quy trinh dinh leong
molnupiravir: Theo huéng dan cua
ASEAN [8].

* Xir Iy 56 liéu: St dyng phan mém
Microsoft Excel va SPSS 27.

* Sir dung quy trinh dd tham dinh:
Dinh lugng molnupiravir trong mot sd
ché pham diéu tri COVID-19 san xuét
tai Viét Nam.

KET QUA NGHIEN CUU

1. Khio sat va lwa chon diéu kién
sic ky

* Tién hanh:

Can chinh x4c 50,0mg molnupiravir
cho vao binh dinh mac 50mL, thém
khoang 30mL dung mdi pha dong, si€u
am 10 phut. Thém pha dong dén vach,

day nut, lac déu. Hut chinh xac 5,0mL
dung dich trén cho vao binh dinh murc
50mL, thém pha dong dén vach, day
nat, lic déu. Hat chinh xac 5,0mL
dung dich trén cho vao binh dinh murc
50mL, thém pha dong dén vach, day
nut, lic déu. Loc qua mang loc 0,45um.
Dung dich sau cung c6 ndéng do 10
pg/mL. Tién hanh quét pho dung dich
nay bing may quang phé UV-Vis dé
lya chon budc song phat hi¢n phu hop.

Két qua quét phd UV-Vis cho thay
molnupiravir cé hai cuc dai hép thu &
272nm va 235nm. Tuy nhién, d6 hip
thu ¢ budc song 235nm 16n hon, cho
dd nhay cao hon. Vi vay, budc song
235nm dugc lya chon dé tién hanh
phan tich HPLC.

Bang 1. Cac diéu kién sic ky dugc khao sat va thong s sic ky tuong Gng.

Picu Ty 1é Nhi¢t Tocdd Thoigian  HE sb S6 dia

kién CH3OH:H>O d¢cot dong luu doi xirng 1y thuyét
1 35:65 25 1,0 10,145 0,966 7703
2 35:65 35 1,0 8,535 0,977 8673
3 35:65 30 1,0 9,288 0,986 8586
4 40:60 30 0,8 8,409 1,054 7657
5 40:60 30 1,2 5,744 1,003 6600
6 40:60 25 1,0 7,389 1,002 7059
7 40:60 35 1,0 6,478 1,011 8001
8 40:60 30 1,0 6,864 1,008 7581
9 45:55 25 1,0 5,703 1,005 6166
10 45:55 35 1,0 5,148 1,031 6869
11 45:55 30 1,0 5,406 1,034 6845
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* Tiéu chi lya chon diéu kién sdc ky:

- Pic hep va c6 hé s d6i xtng (As)
gan bang 1,00.

- Thoi gian luu (tr) ngan, duéi 10 phut.

- S6 dia ly thuyét (N) cao.

- Nhan xét: Cac diéu kién séc ky 5,
6, 8 va 9 dong thoi co hé sd ddi ximg
va thoi gian luu dat yéu ciu. Tuy
nhién, & diéu kién sic ky sd 8 c6 sb dia
1y thuyét cao nhat.

- Két luan: Chon diéu kién sic ky $6 8.

* Piéu kién sdc ky hoan chinh: May
sic ky long hiéu ning cao Shimadzu
Prominence-i LC-2030, dau do PDA.
Cot sic ky Shimadzu C18 (250 x
4,6mm; Sum). Pha dong: CH;0OH:H>O
(40:60). Budc song phat hién: 235nm.
Téc d6 dong: F = 1,0 mL/min. Nhiét
d6 cot: 30°C. Thé tich tiém mau: 10pL.
Thot gian phan tich: 10 phaut.

* Quy trinh xit Iy mau:

- Pha dung dich chuan: Can chinh
xac 50,0mg molnupiravir cho vao binh

dinh mac 50mL, thém khoang 30mL
dung moi pha dong, si€u am 10 phut.
Thém pha dong dén vach, day nut, lac
déu. Hut chinh xac 5,0mL dung dich
trén cho vao binh dinh mirc 50mL,
thém pha dong dén vach, day nut, lac
déu. Loc qua mang loc 0,45um.

- Pha dung dich thu: Can 20 nang.
Thao ro1 hai ntra vé nang, dung bong
lau sach vé va can khoi luong cia vo.
Khéi lugng thude trong nang 1a hiéu s6
gitta khdi luong nang thudc va khoi
luong vo nang. Tinh khéi lugng trung
binh cuia bot thudc trong mot nang va
nghién thanh bot min. Can chinh xac
mdt lugng bot thude tuong ung voi
50mg molnupiravir cho vao binh dinh
mic 50mL, thém khoang 30mL dung
moi pha dong, siéu am 10 phut. Thém
pha dong dén vach, day nut, lic déu.
Hut chinh xac 5,0mL dung dich trén
cho vao binh dinh mac 50mL, thém
pha dong dén vach, day nut, lic déu.
Loc qua mang loc 0,45um.

- Ham luong molnupiravir ¢ trong mau thir dugc tinh theo cong thirc sau:
S HLNT DPL, m, 100
X X L x X

X% =—Lxm,
S

c

Trong do:

100

HLN

t

DPL.~ m

X%: Ham luong molnupiravir thyc c6 trong mau so v6i ham lwgng nhan;

St; Sc: Dién tich pic molnupiravir trén sac ky do cua mau thtr va mau chuan;

m¢; m¢: Khoi lugng can cua mau chuan va mau thtr (mg);

HLNT: Ham luong nguyén trang ctia chuan molnupiravir 12 99,9%;

DPL; DPL.: D6 pha lodng ctia mau thir va mau chuan;
mre: Khéi lugng trung binh cta bot thude trong 1 vién (mg);
HLN: Ham lugng cua molnupiravir ghi trén nhan (mg).
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2. Tham dinh quy trinh dinh lwgng
* Tinh twong thich hé thong:
Thuc hién tiém mau 6 1an lién tiép d6i v6i mau chudn va mau thir. Ghi nhan

sdc ky dd va cac thong sb sic ky. Tinh toan RSD% dé danh gia.

Bang 1. Két qua tham dinh tinh twong thich hé thong mau chuan va mau thir.

tr (phiit) S (nV) A N
STT
Chuin Thi Chuin Thi& Chuin Thi Chuin Thir
1 6,866 6,858 2459343 2437902 1,006 0,998 6392 6409

2 6,866 6,863 2462833 2434795 1,007 1,000 6410 6435

3 6,868 6,861 2460616 2435337 1,008 1,003 6360 6430

4 6,872 6,864 2461922 2436941 1,008 1,002 6356 6440

5 6,877 6,863 2460214 2434365 1,009 1,003 6343 6422

6 6,877 6,859 2461223 2435723 1,008 1,005 6349 6414

TB 6,871 6,862 2461025 2435844 1,008 1,002 6368 6425

RSD (%) 0,07 0,03 0,05 0,06 0,10 0,25 042 0,19

Do léch chuan twong dbi ctia cac thong sé déu nho hon 2,0%, cho thiy hé
thdng sic ky long cé tinh twong thich cao véi phuong phap phan tich. Phuong
phap phan tich c6 tinh tuong thich hé thong cao.
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* Tinh dac hiéu:

Tiém mau do61 vé1 mau trang, mau chuan, mau thir va mau thir thém chuan.
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Hinh 1. Sic ky d¢6 mau tring, mau chuan, mau thir, mau thir thém chuan
va chong pho UV cua pic chinh trén sdac ky d6 mau chuan va mau thu.

Sic ky do mau tring khong xuét hién pic nao ¢ thoi gian luu tring véi pic
clia molnupiravir. Sac ky do cta mau thir xuat hién pic c6 thoi gian luu tuong
duong véi thoi gian luu ctia molnupiravir trong mau chuan. Dién tich pic cua
molnupiravir trén sic ky dd mau thir ting 1én rd rét khi thém chuan. Phé UV tai
thoi gian luu ctia pic molnupiravir trong mau thir va miu chuan gidng nhau. Hé
s6 chong phd (Similarity index) = 1,000000. Phwong phap phén tich c6 tinh dic

hiéu cao.
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* Tinh tuyén tinh:

Pha mau chuan c6 nong d¢ tuong ung nhu bang dudi (quy doi theo HLNT).
Thuc hién tiém mau ddi véi 6 dung dich chuin. Ghi nhén sic ky d6 va cac thong
s sic ky.

Bang 2. Nong d6 va dung tich pic twong Gmg cua cac dung dich chuan.

Nong d (ug/mL) Dién tich pic
79,92 1977738
89,91 2224955

099,90 2474469
109,89 2721916
119,88 2961837
3300000
2 y = 24676,266x + 7024
212800000
2
£ 2300000
A
1800000
70 90 110 130

Nong do (ug/mL)

Hinh 2. Méi tuong quan tuyén tinh gitra dién tich pic va nong do.
Trong MS Excel, chon Data Analysis/Regression dé phan tich, cho két qua sau:

Do léch chuan cua dién tich pic (Standard Error): ¢ = 3135,244908.
Do dbc ctia duong chuan (X Variable 1): S = 24676,26627.

Gi6i han phat hién: LOD = 3,3><% = 0,42 pg/mL.

Gi6i han dinh lugng: LOQ = le% =1,27 pg/mL.

Quy trinh dinh lugng ¢ su phu thudc tuyén tinh giira ndng do va dién tich pic
molnupiravir trong khoang nong do tir 79,92 - 119,88 ng/mL.
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*Do lap lai:
Thuc hién tiém mau d6i voi 6 dung dich thir. Ghi nhan sac ky do va cac thong
s0 sac ky. Nong do molnupiravir dugc tinh theo phuong trinh hoi quy.
Mg 100%
HLN

Ham luong molnupiravir (%) = C, xDPL, x

m,

Tinh toan RSD% dé danh gia két qua.

Két qua tham dinh d6 1ap lai cho ham lugng molnupiravir 1a 99,3% vaé1 RSD
12 0,48%.

Phuong phép phan tich c6 do 1ap lai cao.

* Do chinh xdc trung gian:

Thuc hién tiém méu ddi v6i 6 dung dich thtr boi kiém nghiém vién thtr hai.
Ghi nhan sac ky do6 va cac thong so sac ky. Nong do molnupiravir dugc tinh theo
phuong trinh hoi quy.

my; 100%

Ham lugng molnupiravir (%) = C, XDPL, x — TIN

t

Tinh toan RSD% dé danh gia két qua.

Két qua thdm dinh d6 chinh xéac trung gian dugc thuc hi¢n béi 2 kiém nghi¢m
vién cho ham lugng molnupiravir 1a 99,5% vai1 RSD 1a 0,58%.

Phuong phap phan tich c6 do chinh xéac trung gian cao.

* Do dung:

Dung phuong phap thém chuin vao mau thir truée khi xir Iy mau. Nong do
mau chuan thém vao lan luot 1a 80%, 100%, 120%. Thuc hién 9 lan tiém mau
trén cac mau da chuan bi (moi nong do 3 mau). Tinh todn % ty 1€ phuc hoi va
danh gia két qua.

HLN

mTB

Trong do: HLN =400 mg, mts = 441,11 mg, HLNT = 99,9%.

Ham luong thuc té dugc tinh dya vao phuong trinh hoi quy.

Ham luong 1y thuyét = 7, ¥ x99,1% +m, x HLNT

Két qua tham dinh d6 dung ddi v6i molnupiravir cho ty 1& phuc hdi trong
khoang: 98,7 - 100,8%. Ty 1& phuc hdi trung binh 13 99,5%
Phuong phap phan tich c6 d6 dung cao.
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3. Dinh lwgng molnupiravir trong
mot s6 ché pham

Két qua dinh luong: Ham lugng %
molnupiravir so v6i nhin cia 3 mau
thir nghiém tir 3 cong ty khac nhau
(Stella, Mekophar va Boston) lan luot
12 99,4%, 101,5% va 99,8%.

KET LUAN

Nghién ctru da xay dung duoc
phuong phap phan tich hoan chinh,
giip dinh lugng molnupiravir trong
cac thubc thanh phdm co trén thi
truong, dap tng tinh tuyén tinh khi dat
gia tri R? = 1,000 trong khoang ndng
do khao sat tir 0,05 - 0,25 mg/mL, do
chinh xac c6 RSD% la 0,48% (dat yéu
cau < 2,0%), do dung co % ty 18 phuc
hoi trong khoang 98,3 - 100,4% (dat
yéu cau 98,0 - 102,0%).

Toém lai, phuong phap phan tich da
xay dung c6 nhiéu vu diém:

- Phuong phap c6 do dung va do
chinh xac cao (RSD dat yéu cau).

- Dung mdi pha dong ré tién, dé
kiém (Methanol).

- Thoi gian phan tich nhanh (10 phtt).

Tir d6 cho thiy, quy trinh phén tich
hoan toan phu hop dé tng dung dinh
lugng dugc chit molnupiravir trong
ché pham vién nang cimg.
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Loi cdm on: Nghién ciru nay dugc
Truong Pai hoc Qudc té Hong Bang
cap kinh phi thuc hién dudi ma sb dé
tai GVTC16.14. Nhom nghién cliru cam
két khong c6 xung dot loi ich trong

nghién cuu.
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