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TOM TAT:

Nghién ctru tép trung vao khao sat diéu kién sic ky va xac nhén gia tri sir dung cua phwong phap
phan tich dinh luong Losartan-K trong mau duoc pham trén thiét bi RP-HPLC/PAD, danh gia tinh
xanh cta quy trinh phan tich. Két qua cho thay, Losartan-K duoc dinh luong trén thiét bi RP-HPLC/
PAD véi pha dong gobm MeOH: dém KH,PO,, 60 : 40, v/v, toc do dong 1,4 ml/phat; dau do PAD do &
budc song 230 nm, nhiét dd cot 40°C. Thiét bi RP-HPLC/PAD tuong thich dé dinh lugng Losartan-K
trong mau dugc pham. Phuong phap dinh luong dugc xac nhan gid tri sir dung voi khoang tuyén tinh,
LOD, LOQ, d6 dung, d6 lap lai dat yéu cau. Quy trinh phan tich c6 tinh xanh kha tdt thong qua danh

gia 12 ti€u chi ctia Hoa hoc Phan tich xanh.

Tw khoa: Losartan-K, RP-HPLC/PAD, duoc phﬁm, diéu kién phan tich.

1. Pt van dé

Losartan-K 13 mot chét chéng lai thu thé
angiotensin II khong peptide, c6 kha nang lam gidm
huyét ap. Losartan-K gén mot cach chon loc vao
thu thé angiotensin II va ngan nglra sy hoat dong
cua angiotensin IT v6i thu thé, tir d6 gitp gidn cac
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mach mau va chéng lai tac dung cua aldosterone.
Angiotensin II kich thich vé thugng than hoat dong
va tiét ra aldosterone, lam giam bai tiét sodium va
tang bai tiét potassium, hoat dong nhu mot chét co
mach & co tron mach mau. Co ché hoat dong cua
Losartan-K la chéng co cung thanh mach mau, ha
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ap luc trong mau, tor d6 giup ngan chin nguy co
nhdi méau co tim, dot tir, mot sd van dé ddi vai méat
va than [1, 2]. Do d6, Losartan-K la duogc phém
dung dé diéu trj cac bénh huyét ap cao, suy tim, m&
rong tam thét trai, ngoai ra cac bénh nhan co cac
bénh lién quan vé than nhu tiéu duong. Thubc duge
sir dung bang duong udng hay dung kém voi mot s6
loai thudc khéc [3].

Vé6i tim quan trong trong y hoc, hién nay,
Losartan-K cé thé dugc dinh lwong bang phuong
phap tric quang [4]. Dua trén hiéu ting tan xa anh
sang do huyén phu cta cac hat, dugc tao thanh tur
phan ung cia Losartan-K véi ion Cu (II). Phuong
phap nay dugc ty dong hoa bang cach sir dung
phuong phéap phan tich dong chay, dugc thyc hién
bang cach st dung may bom mini dién tir dé day
chét long va mdt quang ké dua trén dén LED [5].
Ngoai ra, Losartan-K con duoc dinh luong bang
phuong phap sic ky long [6-8]. Trong d6, RP-
HPLC/PAD la mot trong nhitng k¥ thuat c6 uu thé
ndi bat nhd do nhay cao, gi6i han phat hién thép,
khoang tuyén tinh rong, kha niang phan tich dong
thoi nhidu dugc chat. Tuy nhién cic phuong phap
ndy thudng cho thoi gian phan tich dai, sir dung toc
d6 dong 16n, nén sir dung nhiéu dung méi pha dong
din dén tao ra nhiéu chat thai, han ché tinh xanh
cua phuong phép phan tich.

Xu huéng phat trién phuong phap phén tich hién
nay con chu trong dén Héa hoc Phan tich xanh. Mot
phuong phap phan tich hién dai khong chi yéu cau
d6 chinh xac va d6 nhay cao, ma con can giam thiéu
luong mau, han ché hoa chit doc hai, giam thiéu
chét thai, rat ngdn thoi gian phén tich va tdi uu hoa
hiéu qua su dung thiét bi. Trong boi canh do, viéc
danh gia mtc d6 bén viing ctia phuong phap thong
qua cac cong cu nhu AGREE cung cip cai nhin bd
sung vé tinh bén ving cua quy trinh phan tich.

Nghién ctru nay nham khao sat diéu kién phan
tich va danh gia quy trinh dinh lwong Losartan-K
trong dugc pham trén thiét bi RP-HPLC/PAD nhim
tim mot phuong phap xanh hon, than thi€én moi
truong hon théng qua xem xét dén céc tidu chi cua
Hoéa hoc Phan tich xanh.

2. Phwong phap nghién ciu

2.1. Héa chat va thiét bi

- Chét chuan Losartan-K d¢ tinh khiét 98,79%.

- Dung dich placebo tu pha.

- Dung méi pha dong methanol (MeOH) d tinh
khiét 99,99% hang Macron - My.

- Dung moéi pha dong acetonitrile (ACN) do tinh
khiét 99,99% hang Macron - My.

- Nudc deion hang Macron - My.

- Potassium dihydrophosphate d6 tinh khiét
100%, hing Xilong - Trung Qudc.

- Phosphoric acid, hing Xilong - Trung Qudc.

- May séc ky 1ong RP-HPLC déu do PDA, hang
Jasco - Nhat Ban.

2.2. Khdo sdt diéu ki¢n phén tich Losartan-K
trén RP-HPLC/PAD

Diéu kién phan tich Losartan-K trén RP-HPLC
bao gém: Pha dong, toc do dong, budc séng hip
thu, nhiét do cot duoc khao sat.

Khao sdt bude séng hdp thu

Do budc song hap thu cia cac dung dich chuan
Losartan-K, dung dich mau, placebo va blank trén
thiét bi RP-HPLC véi dau do PDA ¢ cac diéu kién
pha dong st dung MeOH va dém KH,PO, ty 1€ thé
tich 60:40, toc d6 dong 1 mL/ phut, nhiét do cot
30°C, thé tich tiém mau 20 uL, ddu do PDA do &
budc song tir 190 dén 400 nm. Dya vao cac do thi
budc song hip thu cua cac dung dich dé xac dinh
budc song hap thu tdi uu.

Khao sat pha dong

Thanh phan pha dong anh huong dén kha ning
rira giai ca chat phan tich. Trong d6, dung moi
MeOH, ACN, dung dich dém phosphate dugc sir
dung dé khao sat.

- Pha dong A gdm: 60% MeOH va 40% dung
dich dém KH,PO,, theo thé tich.

- Pha dong B gom: 60% ACN va 40% dung dich
dém KH,PO,, theo thé tich.

Sau khi chon duoc loai pha dong phi hop, tién
hanh khao sat ty I¢ cac dung moi trong hé pha dong
nhim chon dugc ty 18 tdi vu.
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Khao sdt téc dp dong

Téc do dong 1a mot trong nhitng thong s6 lién
quan truc tiép dén thoi gian lwu cta chit phan tich,
va ap suat ctia hé thong. Tién hanh khao sat toc do
dong trong khoang tir 0,8 mL/phtt dén 1,6 mL/
phut.

Khdo sat nhiét do cot

Nhiét d6 cot quyét dinh dén két qua sic ky
Losartan-K. Mot vai trudng hop ¢ nhiét do cao co
thé gay méat mau, hodc bay hoi lam téi sai 1&ch két
qua sdc ky. Nhiét o cot dugc khao sat & cac muc
40°C, 45°C, 50°C.

Dé twong tich ciia hé thong

Tiém lap lai 6 lan mau chuén Losartan-K 25
mg/L, xac dinh RSD% cua di¢n tich peak va thoi
gian luu, hé sé ddi xtmg. Néu hé sb ddi xtmg, thoi
gian luu, dién tich peak c6 RSD% <2, d6 can xtiing
<2, va s6 dia Iy thuyét >2000 thi cac diéu kién da
chon thich hop cho viéc phan tich.

2.3. Danh gia hi¢u nang cua phwong phdap

Tinh ddac hiéu

Khao st cac dung dich chuin Losartan-K nong
do6 25 mg/L, dung dich miu twong ng 25 mg/L,
mau placebo, mau blank. Kiém tra sy trung khép
ctia thoi gian luu cua dung dich mau va chuan, sic
ky dd cua dung dich placebo va blank khong dugc
xuat hién peak c6 thoi gian luu trong sic ky do cua
mau chuan.

Khodng tuyén tinh ciia phwong phdp

Khoang tuyén tinh duoc x4c dinh bang cach phan
tich ddy dung dich chudn Losartan-K & cac ndng do
tir 3 dén 48 mg/L, tién hanh do 1ap lai ba lan ddi véi
cac muc n6ng d9, sau d6 xac dinh hé sd twong quan
ctia ndng d6 va dién tich peak trung binh.

Gioi han dinh lwong, gioi han phat hién

Gioi han phat hién (LOD) va giéi han dinh
luong (LOQ) 1a 2 théng sé quan trong cho biét kha
ning phat hién ra chit tich trong nén mau ciing nhu
gi¢i han nho nhét cua chat can x4c dinh 6 thé duoc
phan tich bang phwong phép dang str dung. LOD,
LOQ duoc tinh theo d6 1éch chuén (SD) cua 11 lan
do mau thir & ndng d6 thap.

486 | 86 17/2026

LOD=3xSD

LOQ=10xSD

banh gia gia tri LOD vua tinh dugc qua dai
lugng R = %/ LOD. Néu R trong khodng tir 4 - 10
thi nong d6 dung dich phéan tich d chon dé xac
dinh LOD, LOQ 1a phu hop va LOD tinh dugc c6
do tin cay.

Do dung

Chuan bi 3 miu ty tao bang cach can khoang
0,09 gam luong bot duoc pham A di nghién min cho
vao binh dinh mirc 50 mL, thém cac thé tich 1,92
mL, 2,40 mL, 2,88 mL dung dich chuin Losartan-K
5000 mg/L, mdi dung dich pha lip lai 3 1an. Sau d6
thém khoang 30 mL MeOH vao cac binh, lac nhe
dé hoa tan hoan toan Losartan-K, thém MeOH dén
vach, lic déu, loc qua mang loc 0,45 puL. Hut 0,5
mL dung dich vira lgc vao binh dinh mtc 10 mL
sau d6 dinh muc téi vach, dem cac dung dich tién
hanh séc ky.

Tinh d6 thu hoi theo cong thirc:

C.-C,

H% — m+c C

Trong do:

- H% : Hiéu suét thu hdi.

- C_. :ndng dd clia mau c6 thém chuén.

-C : ndng do cua mau.

-C,: ndng d6 cua chuan.

Do lap lai

Tién hanh phan tich 6 lan lip lai miu dugc
pham A trong cung diéu kién. Ghi lai sic ky d6 dé
xac dinh thoi gian luu, dién tich peak, ham lugng
Losartan-K. RSD% ctia két qua dinh luwong cac chat
trong mau nhé hon 2% 1a dat yéu cau.

Phdn tich mdu

Céan ngiu nhién 20 vién ché pham cua 2 loai
dugc pham chira Losartan-K dwgc mua tai quay
thudc tai Phuong Go Vap, Thanh phd H6 Chi Minh
(Méu dugc pham ky hiéu A va B), tinh trung binh
khdi lugng 1 vién, nghién nhanh, thit min béng
c¢di str. Can khoang 0,09 gam lwong bot cho vao
binh dinh mtrc 50 mL, cho vao binh khoang 30 mL
MeOH, l4c nhe dé hoa tan hoan toan Losartan-K,
thém MeOH dén vach, lic déu. Pha lodng dung dich
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mau vira duoc xir Iy bang cach hit 0,5 mL va cho
vao binh dinh mtc 10 mL, dinh mic bing MeOH
t6i vach, loc qua mang 0,45 um, tién hanh sac ky
trén thiét bi RP-HPLC/PAD & céc diéu kién tbi uu.

2.4. Danh gia mywrc dp xanh cua phwong phdp

Mtc d6 xanh cua phuwong phap RP-HPLC/PAD
dugc danh gia biang cong cu AGREE dua trén 12
nguyén tic cia Hoa hoc phén tich xanh [9]. Cac
tiéu chi duoc xem xét bao gdm (1) phén tich truc
tiép khong qua xir Iy mau, (2) lugng mau sir dung,
(3) phén tich tai hién truong, (4) tich hgp quy trinh
phan tich, (5) mirc d6 tuy dong hoa, (6) khong can
tao dan xudt, (7) luong chit thai phat sinh, (8) kha
ning phén tich da nguyén t4, (9) muc tiéu thy ning
luong, (10) sir dung cac chat thu duogc tir ngudn tai
nguyén tai tao, (11) cac chat phan tmg doc hai can
duoc loai bo hoac thay thé va (12) tinh an toan cho
nguoi st dung [10].

3. Két qua va thdo luan

3.1. Két qui khdo sit diéu kién phén tich
Losartan-K trén RP-HPLC/PAD

Phé hdp thu ciia cac dung dich chudn, mau va
placebo

Ph6 hap thu cia cac dung dich chuan, mau va
placebo dugc trinh bay trén Hinh 1. Budc séng

hép thu cta dung dich chuan va mau l1a tir 200 nm
dén 290 nm, budc song hap thu cuc dai tai 217 nm.
Dung dich placebo hap thu trong khoang budc song
200 nm dén 230 nm. Vi vy, dé tranh su anh hudng
cua placebo khi phan tich, 230 nm dugc chon lam
budc séng tdi wru.

Két qua khdo sat thanh phan pha déng

Két qua khao sat thanh phan pha dong dugc
trinh bay trén Hinh 2. Pha dong gom hdn hop ACN
va dém co toe do rira gidi nhanh, chiéu cao tin hiéu
peak tot hon han so véi pha dong gdom MeOH va
dém, tuy nhién d¢ doi xtrng cua peak khong dat
yéu cau (d6 d6i xing khoang 2.5) va c6 hién tuong
peak kéo dudi nhiéu. P6i voi hdn hop pha dong
gdm MeOH va dém thi peak co do ddi xtmg tt
(1,121) va it bi kéo duoi. Do d6 pha dong MeOH va
dém KH,PO, dugc chon lam pha dong.

Pha d6ng c6 ty 1¢ thé tich MeOH cang 16n thi tc
d6 rua giadi cang nhanh, cac ty 1¢ dung méi 80:20,
70:30, 60:40 cuia MeOH va d¢ém KH,PO, cho chiéu
cao peak cao, thoi gian lvu nho hon han so véi ty
1€ dung moi 50:50. Do Losartan-K tuong tdc manh
v61 MeOH nén khi rira gidi ¢ ty 1€ dung méi MeOH
lon s€ giup rua giai nhanh hon. Ty 1€ pha dong
60:40, v/v, dugc lua chon lam pha dong khi sac ky
Losartan-K.

Hinh 1: a) Phé hép thu cla cdc dung dich chudn, méu va placebo;

b) Phé hap thu 3D cia Losartan-K
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Hinh 2: Sdc ky dé véi 2 hé pha déng ACN: dém KH,PO, va MeOH: dém KH,PO,

ACH - KH;POy
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Hinh 3: Sdc ky dé véi pha déng MeOH: dém KH,PO, & cdc ty Ié khdc nhau
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Két qua khdo sat toc do dong

Tir sic ky dd khao sat téc do dong trinh bay
trén Hinh 4, dé dang nhan thay toc d6 dong cang
16n thoi gian luu cang ngén, tbe do ria giai nhanh
chong dan t6i sic ky d6 nhon hon, chiéu cao peak,
d6 d6i xtg peak & cac toc do dong khong co su
khéc biét qua 16n, cac peak van cé su kéo dudi. Tuy
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2
Ritention Time fnin]

nhién, khi tbc do dong 16n, dp suat hé thong ting,
anh huong khong tbt dén thiét bi. Téc d6 dong 1,4
mL/phit duoc chon vi ¢6 thoi gian luu ngén, khong
t6n qua nhiéu dung méi va thoi gian van hanh may.
Véi toe do dong 1,4 mL/phuat, tong thoi gian phan
tich khoang 7 phut, quy trinh phén tich tiéu ton 9,8
mL pha dong. Luong pha dong su dung & nghién
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Hinh 4: Sdc ky dé véi cdc téc dé dong khdc nhau
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cuu nay twong duong voi lugng pha dong str dung &
céc nghién ctru khac khi phan tich Losartan-K trén
thiét bi HPLC, thé tich pha dong st dung 13 9,6 mL
[11], 15 mL [12].

Két qua khdo sat nhiét dg cot

Két qua trinh bay trén Hinh 5 cho théy, khi nhiét
d6 cot tang, thoi gian luu giam, cac thong sd nhu

dién tich peak, chiéu cao peak hay do ddi xtng
khong c6 su khac biét nhidu. Do d6, nhiét do cot
40°C dugc lwa chon dé c6 thoi gian luu vira phai,
dung méi it bay hoi hon tranh gay sai s6 trong phan
tich so v&i ¢ khoang nhi¢t dg cao, ngoai ra pha tinh
& hoat dong & nhiét do cao trong thoi gian dai s€ bi
anh huong khong tt.

Hinh 5: Sdc ky dé véi cdc nhiét dé cét khdc nhau
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Két qua khdo sat tinh tiwong thich hé thong

Két qua khao sat tinh tuong thich hé théng duoc
trinh bay trong Bang 1. Hé s6 ddi xtng trung binh
khoang 1,32, %RSD cua thoi gian luu, chiéu cao
peak va dién tich peak cho céac 1an tiém lap lai déu
nho hon 2%. S dia Iy thuyét trung binh 16n hon
2000. Quy trinh dinh lugng Losartan-K dat yéu cau
vé tinh phu hop cua hé théng.

3.2. Két qud thdm dinh quy trinh phén tich
Losartan-K trén RP-HPLC/PAD

Két qua xdc dinh tinh dac hiéu

Ca 2 peak sic ky ctia dung dich mau va chuan
déu c6 thoi gian luu tring nhau tai 5 phut, dién
tich peak, chiéu cao peak va do dbi xung xap xi
nhau (Bang 2). Bén canh d6, mau placebo va blank
khong c6 cac peak la trong thoi gian luu tr 4,5 - 6,0
phat. Thém vao dé, tir d6 thi két qua khao sat budc
song tdi uu cho thiy duong biéu dién do hap thu
bude song tir 200 - 400 nm cua dung dich mau va
chuan Losartan-K c¢6 su tuong dong (Hinh 1a). Do
d6 phuong phap c¢6 tinh dac hiéu cao.

Két qua xdc dinh khodng tuyén tinh

Trong khoang nong do tir 3 dén 48 mg/L, phuong
trinh dudong chuin c6 dang Area = 51079 C (mg/L)
- 27870, v&i R? = 0,999. Két qua cho thay, co su
twong quan cao giira ndong do Losartan-K va dién
tich peak, RSD% cua mdi dung dich chuan lip déu
nho hon 2% nén c6 thé sir dung duong chuan Area
=51079 C (mg/L) — 27870 dé dinh lvgng mau.

Két qua xdc dinh LOD, LOQ

Tién hanh qua trinh sic ky 1ap lai 11 1an mau thi
c6 ndng @6 thap va tinh ham luong cua Losartan-K
thong qua duong chudn da xay dung trudc dé, tim
duge do 1éch chuan cua két qua ham lugng cua 11
1an phan tich, tir 6 tinh toan LOD, LOQ. X4c dinh
dugc LOD = 0,0579 mg/L va LOQ = 0,1737 mg/L
v6i gia tri R = 6,1, gia tri R nay nam trong khoang
tr 4 té1 10, phu hop véi quy dinh AOAC [13].

Két qua xdc dinh ¢ diing

Két qua xac dinh d6 thu hoi bé“lng cach thém
chuan ¢ 3 muc 80, 100, 120% so véi mac ham
lwong Losartan-K ctua miu dugc pham A duoc trinh

Béng 1. K&t qua xac dinh tinh tuong thich hé théng

Miu Thei gian Iwu Dién tich peak Chiéu cao Hé s’c“') doi NTP
(phut) (uV.sec) peak (uV) xtrng
1 5,31 587108 24124 1,312 2018
2 5,34 560150 24719 1,520 2023
3 5,33 568344 24012 1,285 2037
4 5,38 583590 24564 1,306 2100
5 5,36 572148 25071 1,345 2051
6 5,31 581026 24562 1,281 2055
Trung binh 5,34 575394 24509 1,344 2047
SD 0,028 10283 390 - 30
RSD% 0,5 1,8 1,6 - 1,4
Béng 2. Két qua xac dinh dd dac hiéu
Mau Thoi gian Iwu (phat) | Dién tich peak (uV.sec) | Chiéu cao peak (uV) | Do déi xirng
Mé&u 50 ppm 5,08 2302477 119253 1,128
Chuén 50 ppm 5,03 2279448 124231 1,122
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Hinh 6: Sdc ky dé Idp Iai clia cdc dung dich chudn

Losartan-K c¢6 néng dé tir 3 dén 48 mg/L

Intensity

Két qua xdc dinh do lap lai

RSD% cua thoi gian luu va ham
lugng ciia miu déu nho hon 2%,
ching t6 phuong phap st dung co
d6 1ap lai tt [13] [14].

Két qua phan tich Losartan-K
trong mot s6 miu dugce pham

Két qua phén tich 2 miu duoc
pham chira Losartan-K trén thiét
bi RP-HPLC/PAD duogc trinh bay
trong Bang 5.

Ham luong Losartan-K trong
hai ché phidm luu hanh trén thi
truong dwoc xac dinh bang phuong
phap nay niam trong khoang 100%

téi 103% ddi voi miu A va 94,8%

0.0 0.5 a5 50 5.5
Retention time (min)

bay trong Bang 3. Hiéu suit thu hoi ctiia phuong
phép bang cach thém chuan vao mau thir dat trong
khoang tir 99,0 - 105,1% va gia tri RSD% tu 0,6
dén 2,0. Khi thém ham luong chuén nho, kha ning
thu héi sai léch cao hon déi v6i khi thém chuan voi
ham luong cao. Hiéu suét thu hdi cua phuong phap

dinh lwong dat yéu cau [13].

toi 109,6% d6i voi mau B. Véi
vién nén cd ham lugng ghi trén
nhan dudi 50 mg thi phan trim
chénh 1€ch cho phép 1a +£10%. Do d6, ham lugng
Losartan-K trong 2 ché pham dat yéu cau theo quy
dinh cua Dugc dién Viét Nam V [15].

3.3. Danh gia tinh xanh cua phwong phadp

Muc d¢ xanh cua phuong phap RP HPLC-PAD
dugc danh gia bang cong cu AGREE dua trén 12
nguyén tic cua Hoa hoc phéan tich xanh. Két qua

Bdang 3. Bang téng hop két qua dd thu hoi

Mcrc ham Khéi Lweng Lwong |\ ong | B9 | qyie
lwong | STT | lwongmau | Chatt chatchudn | .o o | chatchuan | 18i | %RsD
thém o) mau can thém vao ) tim dwoc (%)
(mg) (mg) (mg)

1 | 0,0042 12,7 9,6 22,7 10,0 104,2

80% | 2 | 0,028 12,5 9,6 22,6 10,1 1051 | 06
3 | 0,0921 12,4 9,6 2.4 10,0 104,0
1 | 0,0920 12,4 12,0 25,0 12,6 104,8

100% | 2 | 0,0032 12,5 12,0 24,7 12,2 1015 | 2,0
3 | 0,018 12,3 12,0 24,5 12,2 101,0
1 | 0,0926 12,6 14,4 26,4 13,9 99,8

120% | 2 | 0,0906 12,2 14,4 26,3 14,1 100,7 | 0,8
3 | 0,015 12,3 14,4 26,2 13,9 99,0
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Bang 4. K&t qua xac dinh dé Iap lai cia phuong phap

Mau Ktjéi lwong Dién tich peak Thei gian lwu Ham lwong Los’artan-K
mau can (g) (MV.s) (phut) trong vién thuoc (mg)
1 0,0987 656557 5,29 25,04
2 0,0964 658059 5,35 25,69
3 0,0912 614023 5,31 25,40
4 0,0978 662415 5,27 25,49
5 0,0924 620522 5,30 25,33
6 0,0990 638406 5,31 24,30
B 5,3 25,20
SD 0,5022 0,4947
% RSD 1,96

Bdang 5. Két qua xdc dinh Losartan-K trong hai méu dugc phdm

Mau dwo'c pham A Mau dwo'c pham B
Mau
1 2 3 1 2 3
Khéi lwong can (g) 0,0987 0,0964 0,0912 0,0985 0,0943 0,0939
Ham luong Losartan-K |, g 25.40 25.49 25 89 26,08 24.70
trong 1 vién thudc (mg)
Két qua 25,52 + 0,37 25,56 + 1,86

Bang 6. So sanh hiéu qué cua phuong phdap dinh lugng Losartan-K
trong nghién ciiu nay véi cac phuong phap khac

Théi gian phén | Lwong dung méi LOD Do lap lai Hiéu SL‘Jét Tai liéu tham
tich (phat) st dung (mL) (mg/L) %RSD thu hoi khao
6 6,0 0,07 0,58% 99,91% [16]
8 9,6 0,029 | 1,34-1,88% | 99,9-100,4% [11]
10 15,0 - 0,4% 99,0 — 100,0% [12]
7 9,8 0,058 1,96% 99,0 - 105,1% | Nghién ctru nay

cho thay, phuong phap c6 mirc d6 xanh kha tot v6i
s6 diém 0,75 (Hinh 7). Phuong phap RP-HPLC/
PAD dinh lugng Losartan-K trong mau dugc phdm
c¢6 nhiéu vu diém nhu phan tich truc tiép khong qua
xu ly mau, luong mau sir dung it, mirc do tu dong
héa cao, khong can tao dan xudt, it tiéu thu nang
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lugng va an toan cho nguoi st dung. Tuy nhién,
phuong phap vin c6 han ché do khong thé phan
tich tai hién truong, lugng chit thai tuong ddi nhiéu
(khoang 9,8 mL), str dung chét hitu co doc hai nhu
methanol va phan tich chi Losartan-K trong quy
trinh, khong sir dung cac chat tir ngudn tai nguyén
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Hinh 7: Mic dé xanh cua phuong phap 4. Két luan
: . Nghién ciru da khao sat dicu kién phéan tich va
ol ' xac nhan gia tri st dung cua phuong phap phan
_ ol tich, ddng thoi danh gia mirc d6 xanh cua phuwong
e / 3 phap RP-HPLC/PAD dinh lugng Losartan-K trong
L f duge pham. Két qua cho thiy, phuong phap co do
: ' tuyén tinh t6t. Gia tri LOD va LOQ dat muc phu
\ 77— . hop. by ding va d6 chum cua phuong phap nhin
: chung dap tng yéu cau ddi v6i phan tich duoc chat
trong mau duoc phdm. Phuong phap sau khi dugc
danh gia hiéu nang di duoc tng dung dé phan tich
e 5 Losartan-K trong hai mau duoc phim. Két qua cho
thay, ham lugng Losartan-K pht hop véi cong bd
a clia nha san xudt va theo quy dinh cua Dugc dién

7 Viét Nam V.

Panh gia muc d§ xanh cuia phuong phap dinh
luong Losartan-K theo hé thng AGREE cho théy,
phuong phap c6 muc d6 xanh kha tét nho kha ning
phan tich truc tiép khong qua xir Iy miu, luong mau
st dung it, mic do ty dong hda cao, khong can tao
dan xuét, mtc tiéu thu nang lugng thép, it str dung cac
chit phan tmg doc hai va an toan cho nguoi st dung.

Nhin chung, phuong phap RP-HPLC/PAD trong
nghién clru nay co6 hi€u nang tdt, do tin cay cao va
phtt hop cho phan tich Losartan-K trong mau dugc
phim m

tai tao. Nhitng nhugc diém nay can duoc nghién
ctru cai tién dé phuong phap phan tich tré nén xanh
hon trong twong lai. Chang han nhu phan tich dong
thoi duoc chit Losartan-K véi cac duoce chat khac,
diéu nay thuén loi do thiét bi HPLC sir dung dau do
PAD, c6 kha nang phén tich dong thoi nhiéu chat.
Ngoai ra, nghién ctru sit dung cac dung moéi pha
dong than thi€én mdi truong hon, ha toc do dong
dé luong pha dong sir dung it hon, han ché luong
chét thai. TAt ca nhitng cai tién nay co thé thuc hién
duogc trong tuong lai.
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EVALUATION OF THE QUANTIFICATION PROCESS
OF LOSARTAN-K IN PHARMACEUTICALS
USING RP-HPLC/PAD ANALYSIS
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ABSTRACT:

This study investigates chromatographic conditions and validates the applicability of an RP-
HPLC/PAD method for quantifying Losartan-K in pharmaceutical samples, while also assessing
the environmental friendliness of the analytical procedure. The results show that Losartan-K can be
effectively quantified using a mobile phase of MeOH: KH2POa4 buffer (60:40, v/v), a flow rate of 1.4
mL/min, detection at 230 nm, and a column temperature of 40°C. The method demonstrates acceptable
linearity, limit of detection (LOD), limit of quantification (LOQ), accuracy, and repeatability.
Furthermore, the analytical procedure exhibits relatively good green chemistry performance based
on evaluation across 12 green analytical chemistry criteria.

Keywords: Losartan-K, RP-HPLC/PAD, pharmaceutical analysis, analytical conditions.
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