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TOM TAT:

Dé khic phuc nguy co két tia mudi 1am giam tudi tho hé thong sic ky tir pha dong chira dém
phosphat theo Dugc dién Viét Nam V. Mot phuong phép sic ky 16ng hiéu nang cao (HPLC) da
duoc xay dung va t61 wu hoa quy trinh khong stir dung hé dém nham dinh lugng losartan kali trong
vién nén bao phim. Cac diéu kién sic ky c6t 15i anh huong dén kha ning phan tach chat va tap
chit d3 duoc khao sat trén hé théng Thermo 3000. Piéu kién t6i vu duoc xac dinh bao gém: cot
Phenomenex Kinetex C18 (150 x 4,6 mm; 5 pm); pha dong gdm acetonitril va dung dich acid
phosphoric 0,1% (35:65, v/v); toc d6 dong 1,0 ml/phit; thé tich tiém 10 pl; nhiét do cot duy tri
& 25°C va phat hién bang detector PDA tai budc séng 204 nm. Két qua thuc nghiém cho thay,
phuong phap dat hiéu qua phén tach cao, hoan toan dap ng yéu cau phan tich dinh luwong va mo
ra mot giai phap thay thé an toan, bén viing cho hé thong thiét bi trong kiém nghiém losartan kali

don thanh phan.

Tir khoéa: losartan kali, HPLC-PDA, tdi wu hoa pha dong, khong dém, vién nén bao phim.

1. Pit van dé

Tang huyét ap 1a mot bénh 1y phd bién va nguy
hiém néu khong duoc kiém soat kip thoi, co thé gay
ra cac bién chimg nghiém trong nhu nhdi mau co
tim va dot quy. Theo WHO, udc tinh dén hét nam
2024 ¢co6 khoang 1,4 ty ngu:ol tir 30-79 tudi mic bénh
tang huyét 4 ap trén toan thé gidi, trong d6 44% khong
biét minh méc bénh va 44% di duoc diéu tri kiém
soat dugc tinh trang (WHO, 2025). Tai Viét Nam,
hién c6 khoang 17 triéu ngudi bi ting huyét ap. Tuy
nhién van con ty 1¢ tuong ddi cao bénh nhan chua
dugc phat hién bénh hodc da phat hién nhung chua
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kiém soat dugc bénh (Trung tam Kiém soat bénh tat
Thanh phd, 2025).

Trong diéu tri, cac nhém thudc nhu @e ché
men chuyén, chen kénh canxi va uc ché thu thé
Angiotensin II dugc st dung phd bién. Trong d6
Losartan, mot thudc thuoc nhém e ché thu thé
Angiotensin II, thuong dugc chi dinh trong diéu trj
tang huyét ap va suy tim. Viéc kiém tra chat luong
thudc 1a can thiét ¢é dam bao chit luong san pham
va bao v¢ an toan cho ngudi st dung.

Hién nay, c6 nhidu phuong phap duoc sir dung
dé dinh luong losartan nhu phuong phap sic ky long
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hiéu ning cao - HPLC (Quynh Han va Cam Minh,
2016; Rao & Srinivas, 2010; Zarghi et al., 2025),
phuong phap quang phd tir ngoai kha kién - UV-
Vis (Minh Tinh, 2013; Araujo-Fernandez, 2022),
phwong phép sic ky long khdi phd (Ngoc Nii va
cong sy, 2019; Sri-in et al., 2018)..., trong d6 phuong
phap HPLC dugc wa chudng nho kha nang phan tich
nhanh, chinh xéac, phit hop cho ca thudc don va da
thanh phﬁn. Pé dam bao do chinh xac va do tin cay
trong phan tich, viéc khao sat va tdi wu hoa diéu kién
sdc ky 1a bude bat budc. Cac yéu té nhu thanh phan
va ty 18 pha dong, loai cot sic ky, nhiét do cot, tbe do
dong, ... anh hudng tryc tiép dén kha ning tach chat,
thoi gian luu, hinh dang pic va d6 phan giai.

Viéc khao sat diéu kién sic ky gitp t6i wu quy
trinh phan tich, kéo dai tudi tho thiét bi va tiét kiém
chi phi. Pong thoi, khao sat diéu kién sac ky dong
vai trd nén tang trong viéc phat trién phuong phap
HPLC t6i uu, dap tmg tét ca yéu cau khoa hoc 13n
thuc tién trong linh vuc duogc pham.

2. Péi twong va phwong phap nghién ciru

2.1. Déi tuwong

Chdt d6i chiéu: Losartan kali C,H,,CIKN,O
so 16 QT166030210, tinh khiét 99,18% dugc cung
cap boi vién kiém nghiém thuéc Thanh phé H6 Chi
Minh.

Dung méi - héa chat: Acid phosphoric dat tiéu
chuén phan tich; Acetonitrile, methanol, nuéc cat dat
tiéu chuan dung cho sic ky 1ong.

Trang thiét bi: Hé théng may sic ky 1ong hiéu
ning cao thudc hiang Thermo véi dau do PDA. Cot
sic ky: cot Phenomenex Kinetex C8, C18 (150 x
4,6 mm; Sum). Can phan tich Shimadzu (Nhat), do
chinh xac 0,1 mg va cc dung cu thuy dat tiéu chuén
phan tich.

2.2. Phwong phdp nghién ciru

2.2.1. Chudn bi mau

Mau trang: dung moi pha mau.

Dung dich d6i chiéu géc: Losartan kali d6i chiéu
hoa tan trong methanol dé duoc dung dich c6 nong
d6 200 pg/mL.

Dung dich déi chiéu: tir dung dich d6i chiéu gbc,
pha lodng véi pha dong dé duoc dung dich ddi chiéu
¢6 ndéng d6 20 pg/mL.

Mau thir: Loai bo 16p bao phim. Can 20 vién nén
¢6 chtra Losartan kali, tinh khdi lwong trung binh
vién rdi nghién min. Céan chinh xac mdt luwong bot
twong tng 5 mg Losartan kali cho vao binh dinh
muc 25 ml, thém khoang 10 ml methanol, siéu am

trong 10 phut, dé ngudi. Dinh muc dén vach béng
methanol, lic déu. Loc bﬁng giéy loc, thu dich loc.
Lay chinh xac 1 ml dich loc cho vao binh dinh mirc
10 ml, thém pha dong dén vach. Dung dich mau thir
thu dwoc co6 ndéng do khoang 20 pg/mL. Loc qua
mang loc 0,45 pm vao vial.

2.2.2. Khdo sat diéu kién sdc ky

Duya vao tai liéu ctia Minh Tinh (2013), Araujo-
Fernandez (2022) va tinh chit Iy hoa cia losartan
kali dua ra diéu kién sic ky du kién nhu sau:

Cot sac ky: Cot phenomenex Kinetex C18 (150
x 4,6 mm; 5 um);
Pha ddng: acetonitril-acid phosphoric 0,1%
(30:70);
Téc d6 dong: 1 ml/phut;
Thé tich tiém mau: 10 ul;
Nhiét d6 cot: 25°C
Budc song phat hién: 204 nm.

Tir diéu kién sic ky du kién, tién hanh khao sat
cac yéu td anh huong dén hiéu qua tach nhu: pha
dong, cot sic ky, ty 1é pha dong, nhiét d6 cot va tdc
do dong.

Pha déng: tién hanh khao sat dung méi Acetonitril
(ACN) va Methanol (MeOH).

Nude acid pha dong: tién hanh khao sat 3 dang
nudc acid pha dong dugc trinh bay trong Bang 3.

Cét sdc ky: tién hanh khao sat c6t Phenomenex
CyvaC (150x46mm 5 pm).

Ty le pha déng: tién hanh khao sat 3 ty 16 pha
dong dugc trinh bay trong Bang 4.

3. Két qua va théo luan

3.1. Két qui

3.1.1. Két qua khao sdt cét sdc ky

Tién hanh khao sat trén cot C,vaC, (150 x 4,6
mm; 5 pm). Két qua khao sat du:oc trlnh bay trong
Béng 1, Hinh 1 & 2. Séc ky d6 ctia mau ddi chiéu va
mau thir v6i hai cot sic ky khao sat.

Két qua trinh bay trong Bang 1 cho thiy, trong
cung h¢ dung moi pha dong thi ca 2 cot C,; va cot
C, déu cho hé so bat dbi (As) nam trong khoang 0,8
< As < 1,2 v6i s6 dia ly thuyet N > 3.000. Dleu nay
chtng minh, ca 2 loai cot déu dap ung yéu cau vé
hi€u qua phan tach va phu hop cho viéc phan tich
chat nghién ctru. Tuy nhién, cjt Cis cho két qua t6t
hon v&i hé s6 bat ddi As = 1,0 va sd d” fa 1y thuyét N >
10.000, trong khi ¢4t C8 cho As = 1,2 va N <4.000.
Do do, ¢t C  dugc lya chon dé tiép tuc khao sat cac
yéu t6 lién quan dén thanh phan va ty 1& dung moi
trong pha dong.
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Bdng 1. K&t qua khdo sat cot sdc ky

Cot Mau Thei gian lwu (phat) (t) | Hé s6 déi xieng (A) | S6 dia ly thuyét (N)
Mé&u dbi chiéu 6,247 1,2 3160

c8 Mau ther 6,227 1,2 3077
M&u dbi chiéu 5,533 1,0 10264

18 Mau thir 5,543 1,0 10239

Hinh 1 minh hoa sdc ky do ctia mau doi chi€u trén ¢t Phenomenex Kinetex C, va C,.

Hinh 1: Sdc ky dé clia mdu déi chiéu trén (a) cé6t Phenomenex C8 (150 x 4.6 mm; 5 um) va
(a’)coét Phenomenex C18 (150 x 4.6 mm; 5 um)
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(a) ’ (a”)
3.1.2. Két qua khao sdt dung méi pha déng 0,1% (30:70). Két qua khao sat duoc trinh bay trong
Tur két qua khao sat cot sac ky, 2 hé dung méisau  Bang 2 va Hinh 2.
duoc lya chon dé khao sat dung mdi hitru co lam pha Két qua khao sat cho thay, trong thoi gian phan

dong. Hé dung méi (1) bao gdm ACN - H,PO, 0,1%  tich 10 phut, h¢ dung mdi (1) cho pic chat phan tich
(30:70), h¢ dung mdi (2) bao gom MeOH - H,PO,  ¢6 thoi gian luu 5,533 phut, trong khi hé¢ dung moi

Bang 2. K&t qua khdo sat dung méi pha déng

Dung méi Mau Thei gian lwu (phat) (t,) | Hé s6 doi xirng (A) tﬁgydejta(lr‘):)
Mé&u dbi chiéu 5,533 1,0 10264
™ Mau ther 5,543 1,0 10239
Mé&u d6i chiéu 1,673 - 4141
@) Mau thir 1,670 1,4 6220

Hinh 2 minh hoa séc ky dd ciia mau déi chiéu biang hé dung méi (1) va (2)

Hinh 2: Sdc ky dé cia mdu déi chiéu (c) véi hé dung méi (1) va (c’) véi hé dung méi (2)

. i T e NG I L ) .

(b) . )
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(2) cho thoi gian lwu ngén hon (1,673 phat). Ca hai
hé déu dat cho s dia Iy thuyét N > 4000, tuy nhién
chi hé dung mai (1) c6 hé sé bat dbi (As) nam trong
gidi han cho phép (0,8-1,2). V(n hé¢ dung moi (2),
pic chét phan tich xuit hién gin thoi gian chét cua
cOt, chua tach hoan toan khoi pic dung moi va co
hé sd bat d6i > 1,2, cho thay kha ning tach va hinh
dang pic chua dat yéu cau. Do d6, hé dung méi (1)
gdm acetonitril va dung dich acid phosphoric 0,1%
(30:70, v/v) dugc lya chon dé tiép tuc khao sat anh
hudng cua thanh phan nude acid trong pha dong.

3.1.3. Két qua khao sdt nwée acid pha déng

Sau khi lga chon dugc dung moi acetonitril,
nghién ctru tién hanh khao sat kha ning rira giai ctia
pha dong vdi nude va céc loai nude acid khac nhau,
vOi mong mudn tim dugce loai acid c6 kha nang rua
giai chat phan tich tSt nhat thay thé cho dung dich
dém duogc sir dung theo quy trinh cua dwoc dién.
Véi cung diéu kién sic ky, tién hanh khao sat pha
dong voi cac hé¢ dung moi sau: hé dung moi (3) gém
ACN - H,O (30:70); h¢ dung moi (4) gom ACN -
H,PO, 0, 1% (30:70); hé dung moi (5) gom ACN -
CH COOH 1% (30:70). Két qua khao sat duoc trinh
bay trong Bang 3 va Hinh 3.

Két qua trinh bay trong Bang 3 cho thay, hé
dung mdi (5) trong thoi gian khdo sat pic chét
phén tich chua dugc rta giai. Voi hé dung moi
(3) pic duogc rira gidi tai thoi gian luu t, = 9,843
dai hon so voi hé dung moi (4) ty = 5 ,533; hé
dung moi (3) va (4) déu cho hé so bat ddi chat
phan tich nam trong khoang 0,8 <As < 1,2 véi sd
dialy thuyét N > 8000. Ching to6 hé dung mdi (3)
va (4) déu phu hop dé phén tich chét can nghién
ctu. Tuy nhién, hé dung moéi (4) cho thoi gian
rira giai ngan hon so voi hé dung méi (3). Pay
la yéu td giup tiét kiém Vé kinh phi phan tich.
Vi vay, hé dung méi (4) gom ACN - H,PO, 0,1%
(30:70) duoc chon dé tlep tuc khao sat ty le dung
moi pha dong.

3.1.4. Két qud khao sat ty 1é pha dong

Tir két qua khéao sat nude acid sir dung trong pha
dong va cac két qua khao sat ban dau vé ty 1& dung
moi, cac hé dung mdi pha dong sau day da duogc lua
chon dé khao sat ty 1& pha dong. Hé dung méi (6)
gom ACN - H,PO, 0,1% (25:75), h¢ dung mdi (7)
goém ACN H PO 0,1% (30:70), h¢ dung moi (8)
bao gdbm ACN H, PO 0,1% (35:65). Két qua duoc
trinh bay trong Bang 4 Hinh 4.

Bang 3. K&t qua khéo sat nudc acid pha déng

S6 dia ly thuyét

Dung moi Mau Théi gian lwu (phat) (t.) | Hé sé dbi xirng (A) N)
o) M&u déi chiéu 9,483 1,0 11584
Mau thor 9,427 1,0 11514
@ Mau déi chiéu 5,533 1,0 10264
Mau thr 5,543 1,0 10241

Mau déi chiéu -

()

MAau ther -

Hinh 3 minh hoa sic ky d6 cia mau ddi chiéu véi hé dung mai (3), (4) va (5).

Hinh 3: Sdc ky dé mdu déi chiéu véi hé dung méi (3), (c’) hé dung méi (4)va (c”)
hé dung méi (5)

© ©)
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Bang 4. K&t qua khdo sat ty 1é dung méi pha déng

Dung méi Mau Thei gian lwu (phat) (t.) He 86(‘:3 xng | S0 ma(z)thuyét
Mau déi chiéu 6,033 1,1 9295
(©) Mau thir 6,100 1,1 9294
- M&u déi chiéu 5,533 1,0 10264
M3u thir 5,543 1,0 10241
Mé&u déi chiéu 3,650 1,1 9712
(®) M3u thir 3,650 1,1 9725

Hinh 4 minh hoa sic ky @6 ctia mau ddi chiéu va mau thir véi hé dung mai (6), (7) va (8).

Hinh 4: Sdc ky dé m&u déi chiéu véi (d) hé dung méi (6), (d’) hé dung méi (7), (d”)
hé dung méi (8)

@ (d) (d”)

Bang 4 trinh bay két qua khao sat 3 hé dung moi
v6i cac ty 18 ACN - HsPOs 0,1% lan luot 1a 25:75;
30:70 va 35:65. Két qua cho thay, sb dia ly thuyét
trong ca 3 hé déu 16n hon 9.000, cho théy hi€u qua
tach tot cua cot sac ky. Hé dung mai (6) co thoi gian
luru (t,) ‘151 6,033 phut, dai hon so véi hé dung m@i (7)
va (8) lan luot 1a 5,533 va 3,650 phuat. Hé so bat doi
(As) clia ca ba hé¢ dung méi déu nam trong khoang
cho phép (0,8 < As < 1,2), tuong tng la 1,1; 1,0 va
1,1, cho thdy déi ximg pic dat yéu cau.

Nhu vay, ca 3 hé dung méi (6), (7) va (8) déu co
thé sir dung dé phan tich hoat chét. Tuy nhién, hé¢ dung
moi (8) vadi ty 1&¢ ACN - HsPO4 0,1% (35:65) cho thoi
gian luu ngan nhat, gitip rat ngan thoi gian va giam
chi phi phan tich. Do do, h¢ dung moéi (8) dugc lya
chon dé x4y dyng quy trinh dinh luong chat phén tich.

Nhu vay, diéu kién sdc ky thich hop dé phdn
tich Losartan kali trong vién nén nhu sau: cot
Phenomenex Kinetex C18 (100 x 4,6 mm; 5 um);
Pha dong: ACN - H,PO, 0,1% (35:65); Tbc do dong:
1,0 mL/phut; Budc song phat hién: 204 nm; The tich
tiém: 10 pL.
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3.2. Thao lugn

Viéc lya chon diéu kién sic ky phu hop déng vai
trd quan trong trong xay dung quy trinh dinh lugng
Losartan kali béng HPLC. Dya trén dic diém ciu
trac phan tir cia Losartan kali v6i tinh chét twong
d6i ky nude va co kha ning ion hoa trong méi trudng
acid, ky thuat sic ky long hiéu ning cao pha dao
(RP-HPLC) duoc lwa chon dé nghién ctru. Két qua
khao sat cho thay, loai cot sic ky anh huong dang ké
dén kha ning luu giit va phan tach chét phan tich. So
voi cot C8, cdt C18 ¢o6 pha tinh ky nudc manh hon
nén tang tuong tdc vdi phan tir Losartan kali, tr do
cai thién thoi gian Iuu va hinh dang pic sic ky. Diéu
nay gilp qua trinh tach dat hiéu quéa cao hon, phu
hop cho muc dich dinh lwong. Dbi véi thanh phan
hitu co ciia pha dong, acetonitril cho két qua sic ky
t6t hon methanol, thé hién qua pic séc ky can déi va
thoi gian phén tich phu hop. Su khac biét nay co thé
duoc giai thich boi acetonitril c6 d¢ nhét thap hon
methanol, giup giam 4p sut hé thong va cai thién
hiéu qua truyén khéi trong qua trinh sic ky. Bén
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canh d6, thanh phan acid trong pha dong ciing anh
huéng rd rét dén qua trinh phan tich. Viéc bd sung
acid phosphoric 0,1% vao pha nudc gitip on dinh
trang thai ion hoa cua chit phén tich, tir d6 cai thién
kha nang luu gitr va hinh dang pic sic ky so véi khi
chi sir dung nudc. Nguoc lai, khi thay thé bang acid
acetic 1%, khéng ghi nhan dugc pic Losartan kali
trong khoang thoi gian khao sat, cho thay didu kién
nay khong phu hop cho qué trinh phan tich. Két qua
nay cho thay, loai acid va pH cua pha dong 1a nhiing
yéu t6 quan trong can dugc téi wu nhim dam bao
hiéu qua tach va do tin cay ctia phuong phap. Sau khi
Iwa chon dugc thanh phﬁn pha dong thich hop, ty 1€
gitra acetonitril va dung dich acid phosphoric 0,1%
tiép tuc dugc khao sat. Trong céc ty 1€ nghién ctru, hé
dung moi acetonitril - acid phosphoric 0,1% (35:65,
v/v) cho két qua tdi wu véi thoi gian Iuu phi hop, pic
sdc ky can ddi va dap Gmg cac yéu ciu vé hiéu ning
hé théng. Do d6, hé pha dong nay duoc Iya chon 1am
didu kién sic ky toi wu dé tién hanh tham dinh quy
trinh dinh Iugng Losartan kali trong vién nén bao
phim. Két qua nghién ctru cho thay, viéc téi wu dong

TAI LIEU THAM KHAO:

thoi cot sac ky, thanh phan hitu co, loai acid va ty
1¢ pha dong dd goép phan xay dung dugc quy trinh
HPLC c6 kha nang phan tich hi¢u qua Losartan kali,
tao co s& cho viéc thim dinh va ung dung trong kiém
nghiém chét lugng thude.

4. Két luan

Tir cac két qua khao sat da xdy dung dugc mot
quy trinh dinh lugng losartan kali bang phwong phap
HPLC véi dau do PDA. Mot phuong phap sic ky
long hi€u nang cao khong sir dung hé dém trong pha
d6ng vai thoi gian phan tich ngan (5 phut), cach tién
hanh, quy trinh x{r Iy mau twong d6i don gian va dap
g yéu cau phan tich losartan kali trong vién nén.
Phuong phap cho kha ning phan tach tét, didu kién
van hanh 6n dinh, déng thoi han ché nguy co két
tia mubi, gop phan kéo dai tudi tho cot sac ky va hé
thong thiét bi. Két qua nghién ctru dinh huéng xay
dung mot quy trinh phén tich dang tin cay, cé kha
nang tng dung hiéu qua trong kiém nghiém va dinh
luong losartan kali bang ki thuat HPLC-PDA trong
thuc tiénm
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INVESTIGATION OF CHROMATOGRAPHIC CONDITIONS
FOR DEVELOPING A METHOD TO QUANTIFY LOSARTAN
POTASSIUM IN FILM-COATED TABLETS USING HPLC-PDA
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ABSTRACT:

To overcome the risk of salt precipitation associated with phosphate-buffered mobile phases
specified in the Vietnamese Pharmacopoeia V, which may reduce the lifespan of chromatographic
systems, a high-performance liquid chromatography (HPLC) method was developed and
optimized without the use of a buffer system for quantifying losartan potassium in film-coated
tablets. Key chromatographic conditions affecting the separation of the active ingredient and
impurities were investigated using a Thermo 3000 system. The optimized conditions included
a Phenomenex Kinetex C18 column (150 x 4.6 mm; 5 um), a mobile phase of acetonitrile and
0.1% phosphoric acid solution (35:65, v/v), a flow rate of 1.0 mL/min, injection volume of 10
pL, column temperature of 25°C, and detection at 204 nm using a PDA detector. The method
demonstrated excellent separation efficiency and fully satisfied analytical requirements, offering a
safe and sustainable alternative for routine quality control.

Keywords: losartan potassium, HPLC-PDA, mobile phase optimization, buffer-free method,
film-coated tablets.
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