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Dinh lvgng indapamid 1.5 mg trong vién nén phoéng
thich kéo dai va méi trwdong pH 6.8 bang phwong phap
HPLC-DAD

Nguyén Hoang Quyén, Dao Nguyén Thanh Tai,
Nguyén Doan Quynh An, Lé Thi Minh Ngoc va Huynh Thi My Duyén’
Truo'ng Bai hoc Y Dwoc Can Tho

TOMTAT

Dét vén dé: Tang huyét dp la mdt bénh man tinh nguy hiém, yéu cdu phdi ding thuéc déu dén. Trong viéc
t6i wu héa phdc dé va gitip ngudi bénh dé dang tudn tha diéu tri, viéc tao ra dang thuéc phdng thich kéo dai
dang duoc quan tdm, phdt trién. Trong dé, indapamid phdng thich kéo dai duroc lwa chon nhung quy trinh
dinh lugng va thir d6 hoa tan chura thue sw da dang. Muc tiéu nghién ciru: Khdo sat diéu kién pha déng, xdy
dwng va thdm dinh quy trinh dinh lwong va quy trinh thir dé hoa tan trong méi tru'dng pH 6.8. Béi tuong va
phuwong phdp nghién ciru: Xy duwng va thdm dinh quy trinh dinh lwong indapamid trong ché phdm va trong
méi trirong thir @6 hoa tan pH 6.8 bdng phuong phdp HPLC-DAD. Két qud: Xdy dung va thdm dinh thanh
cbng quy trinh dinh lwong indapamid bdng phuong phdp HPLC-DAD vdi diéu kién sdc ky: Cot sdc ky Luna C-
18 Column (250 x 4 mm, 5 um), bu'dc séng 242 nm, téc dé dong 1 mL/phut, thé tich tiém mau 50 uL, hé pha
ddéng bao gém acetonitril - methanol - dung dich triethylamin 0.8% (pH 3.0) (42:3:55). Két ludn: Bd khdo sdt
va thdm dinh thanh céng hé pha déng dat yéu cGu duwoc st dung dé dinh lwong indapamid trong vién nén

phdng thich kéo daiindapamid 1.5 mg va trong méi trudng thir dé hoa tan pH 6.8.

Tirkhoa: indapamid, phéng thich kéo dai, sdc ky 16ng hiéu néng cao, HPLC-DAD

1. DAT VAN DE

Tang huyét ap (THA) 1a mét cdn bénh man tinh
dang cé xu hudng ngay cang trd@ nén phd bién.
Theo s8 liéu théng ké cua t6 chirc y té€ thé gidi
(WHO) vao ndm 2021, s6 lwong ngudi trong do
tudi tr 30 - 79 bi ting huyét dp d3 tang tr 650 triéu
|én 1.28 ty trong ba muoi nam qua [1]. Day duoc
xem 13 mét cdn bénh nguy hiém, dugc ghi nhan la
mot trong nhirng nguyén nhan gay tlr vong hang
dau trén thé gidi, doi hdi bénh nhan phai sir dung
thu6c ddng va dd liéu hang ngay. Trong viéc téi vu
héa phac d6 diéu tri cling nhu gitp ngudi bénh dé
dang tuan thu diéu trj thi dang thuéc phdng thich
kéo dai dang ngay cang duoc quan tam va phat
trién. Trong do, indapamid phéng thich kéo dai
duoc lya chon nhe tao nhiéu thuan loi cho bénh
nhan, cdithién hiéu qua lam sang, 8n dinh huyét ap
sudt 24 gior [2], dong thoi gidm sé [an dung thudc,
giup bénh nhan dé dang tuan thd diéu tri. Ngay
nay, ty 1& str dung hoat chat nay ngay cang gia tang,
s0 liéu théng ké vao thang 1/ 2025 cho théy trong
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$6 1,904,289 bénh nhan tang huyét ap, c6 138,414
bénh nhan sir dung indapamid. Trong dd, ty |é sir
dungindapamid phong thich kéo daitangtlr 0.71%
vao nam 2005 Ién 0.79% nam 2020 [3]. Viéc lua
chon pH 6.8 nham md phéng méi truéng phéng
thich chi yéu cta dang bao ché nay gitp danh gia
chinh xac hon vé khad nang phéng thich cla thuéc
trong thoi gian dai & diéu kién sinh ly, tir 6 phan
anh dugc qud trinh duwoc déng cda thudc trong co
thé. & khia canh khéc, viéc st dung phuong phap
HPLC két hop dau do DAD ngay nay dang duoc irng
dung manh mé nho mang lai caclgiich khac biét so
v@i phuong phdp UV-Vis hodc HPLC dau do UV don
kénh nhu gitp phan tich nhitng thanh phan phic
tap t6t hon, thu phd & nhiéu budc sdng, gitip phan
biét cadc hop chat c6 phd gan nhau, tir dé cung cap
mot phuong phdp ¢ d6 nhay va dé chinh xac cao
hon [4]. Tuy nhién, chua c6 cong trinh nghién ctru
trong nudc dén thoi diém hién tai tap trung dinh
lvgng indapamid trong vién nén phdng thich kéo
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dai va moi trudng pH 6.8 bang phuong phap sac ky
I6ng hiéu ndng cao [5 - 7]. Hau hét cac nghién cliru
trwdc day chd yéu tdp trung vao dinh luong
indapamid phdng thich tirc thoi hoac dinh luvgng
déngthdinhiéu hoat chat. Trong khi d6, theo Duoc
dién Viét Nam V, dwoc dién cla mot sd nudc tién
tién trén thé gi¢i (USP, BP hodc EP) va cic nghién
clru ngoai nuwdc lai hudng dén dinh lvong
indapamid trong nguyén liéu va vién nén phéng
thich tirc thoi [7 - 9]. Do dé, viéc thyc hién nghién
ctru nay gép phan bé sung dit liéu khoa hoc quan
trong, lam tién dé cho céc nghién clru phét trién va
tham dinh quy trinh kiém nghiém d6i v&i cac dang
bao ché chiraindapamid phong thich kéo dai, dong
thoi tao nguén tai liéu tham khao hitu ich khi
nghién cru vé dac tinh hoa tan va dénh gid chat
lwong thudc trong méi trwdng pH 6.8. Vi thé, muc
tiéu cda nghién ctru nay la xdy dwng va thdm dinh
quy trinh dinh lwvong indapamid trong vién nén
phdng thich kéo dai va thdm dinh quy trinh thir dé
hoa tan trong méi truong pH 6.8 bang phuong
phap HPLC-DAD.

2.90I TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1.Dditwong nghién ciru

- D&i twong: Thanh phdm vién nén Natrilix SR 1.5
mg chira hoat chat indapamid 1.5 mg (cta nha
san xuat LES - Phép), s6 16 021545239, con han sk
dung dwoc mua tai cdc nha thudc uy tin & Thanh
phd Can Tho, c6 chirng minh nguén goc xuat xu.

- Chat chuén: Chat chuén indapamid (ham lugng
97.7% tinh trén nguyén trang) do Vién Kiém

Bang 1. Khdo sat thanh phan pha dong (n = 3)

nghiémthuéc Thanh phé H6 Chi Minh cung cap.

- Héa chéat: Indapamid (Trung Quéc), acetonitril
(M¥), methanol (M), triethylamin (MYy), acid
phosphoric (Trung Quéc), KH,PO, (Trung Quéc),
NaOH (Trung Qudc), nwdc cat (Viét Nam).

- Trang thiét bi: Can dién tlr (Kern ABS 220-4 - Dirc),
may siéu am (Elmasonic S70H - Birc), may do pH
(Hanna HI 2550 - Rumania), may th&r do hoa tan
(Pharma-test - Birc), mdy HPLC (Agilent - My), cOt
sidc ky pha dao C-18 (Agilent - My), ti say
(Memmert - DBlrc) va cdc dung cu phong thi
nghiém,...

2.2. Phuwong phap nghién ctru

2.2.1. Khéo sdt diéu kién sdc ky

Diéu kién sic ky: Luna C-18 Column (250 mm x 4
mm, 5 um), budc séng phat hién 242 nm, téc do
dong 1 mL/phut, thé tich tiém mau 50 pL, tién
hanh & nhiét d6 phong.

Tién hanh sdc ki trén mau thd (chuan bi & muc
2.2.2.1) dé khao sat thanh phan pha dong bang
hén hop cdc dung dich methanol (MeOH),
triethylamin (TEA) 0.8 % va acetonitril (ACN) nhuv
Bang 1. Mdi diéu kién thuc hién I3p lai n = 3 13y gid
tritrung binh.

Thuthap cacthdng s sacky bao gdm: thoigian lvu
(t.), hé s6 bat dai (A,), hé s6 phan giai (S), s6 dia ly
thuyét (N), hé s6 dung lwgng (k'). Yéu cau: Pat cac
thong s6 sic ky RSD < 2.00%; s6 dia ly thuyét N >
2000; hé s6 bat d6i 0.8 <A, < 1.2; hé s6 phan giaiR,
>1.5;1<k'<8.

Diéu kién Thanh phan pha déng Tilé pha déng
1 MeOH - TEA 0.8 % 75-25
2 MeOH - TEA 0.8 % 65-35
3 ACN-TEA0.8% 75-25
4 ACN-TEA0.8% 65-35
5 ACN - MeOH - TEA 0.8 % 40-15-55
6 ACN - MeOH - TEA 0.8 % 42 -3-55

2.2.2. Thém djnh quy trinh dinh Iwg'ng indapamid
trong vién nén phong thich kéo dai

2.2.2.1. Chuén bj méu

Dung dich chuén géc indapamid: Can chinh xac mot
lvgng twong ing khoang 10 mg indapamid chuén,
cho vao binh dinh md&c 100 mL, thém lugng téi
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thiéu methanol, Iac k§ va siéu am 30 phut, b6 sung
methanol vira dd 100 mL, lac déu, thu dugc dung
dich c6 ndng dé khodng 100 pg/mLindapamid.

Dung dich chuén indapamid: Hat chinh xac 150 pL
dung dich chun géc indapamid (100 pg/mL), cho
vao binh dinh m&c 10 mL, b6 sung bang moi
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trwong pha dong vira dd 10 mL, |ac déu, thu duoc
dung dich c6 néng dd 1.5 pg/mL indapamid, loc
guamangloc0.45 um.

Dung dich mdu thi: Can 20 vién thudc Natrilix SR
1.5 mg, xac dinh khéi lvgng trung binh ctia 01 vién,
nghién thanh bdt min. Can chinh xdc mét luvgng
bét vién tuong &ng véi khdi lwgng trung binh 01
vién, cho vao binh dinh mdc 50 mL, thém lvgng téi
thiéu methanol, 13c k{ cho tan va siéu 4m 30 phut,
thém dung moi pha dong vira du 50 mL, lac déu,
loc qua gidy loc, bé khodng 10 mL dich dau, thu
dugcdungdich (1). Hut chinh xac 500 pL dung dich
(1), cho vao binh dinh mrc 10 mL, b6 sung bang
dung moi pha dong vira dd 10 mL, lac déu, thu
duoc dung dich cé ndéng dd khoang 1.5 pg/mL
indapamid, loc quamangloc0.45 um.

Dung dich méu trdng: Dung méi pha mau
methanol va dung méi pha dong.

Dung djch mdu gié duoc: Can chinh xac khoang
hdn hop bot gid dugc twong tng 01 vién (thanh
phan nguyén liéu gid dwoc dya theo thanh phan
gia dwgc trong patent cua vién Natrilix SR 1.5 mg
d3 duogc cong bd), cho vao binh dinh mirc 50 mL,
thém lwgng tdi thiéu methanol, 1ac k§ cho tan va
siéu am 30 phut, b6 sung bang dung moi pha dong
vlra d 50 mL, lc déu, loc qua gidy loc, bd khoang
10 mLdich d3u, thu dugcdungdich (2). Hat chinh
xac 500 pL dung dich (2), cho vao binh dinh mirc 10
mL, b6 sung bang dung moi pha dong vira di 10
mL, Iac déu, loc quamangloc0.45 um.

Dung dich m@u thir thém chudn: Tién hanh twong
twnhw chuan bidung dich mau thir. HGt chinh xac
500 plL dung dich thu dugc, cho vao binh dinh
mutrc 10 mL, tiép tuc hut 30 pL dung dich chuan

Bang 2. Pha dung dich xay dwng dudng chuin

gdc indapamid cho vao binh dinh mtc trén, 13c
déu, thu dwoc dung dich c6 néng dd khoang 3
ug/mLindapamid.

Dung dich mdu gié duoc thém chudn: Can chinh
xac mét lvgng bot gia dwgce twong (rng 01 vién cho
vao binh dinh mdc 50 mL, thém mét lugng téi
thiéu methanol, hit 0.75 mL dung dich chuan géc
indapamid cho vao binh dinh muc trén, Iac k{ va
siéu am 30 phut, bo sung bidng dung méi pha dong
vlra d0 50 mL, lac déu, loc qua gidy loc, bd khoang
10 mLdich loc d4u. Thu duwoc dung dich cé néng d6
khodng 1.5 pg/mLindapamid.

Cac mau sau khi hoan tat, duoc tién hanh thdm
dinh ngay, khdng bdo quan mau.

2.2.2.2. ThGmdinh quy trinh

Tinh twong thich hé théng: Pugc thyc hién bang
cach tién hanh sic ky 06 [an dung dich chuan va
dung dich mau thir. Yéu cau: Dat cac thdng s6 sac
ky RSD < 2%; s6 dia ly thuyé&t N > 2000; hé sé bat doi
0.8<A.<1.2;héséphangidiR >1.5;1<k'<8.

Tinh ddc hiéu: Dugc thye hién bang cach tién hanh
sac ky cac mau pha déng, mau méi truong hoa tan,
mau gia dwoc, mau thir, mau chuan, mau thir thém
chuan. Yéu cau: Cac mau pha dong, mau moi trudng
hoa tan, mau gia dwoc déu khdng xuat hién céc pic
c6 thoi gian lwu tuwong ng véi cac pic clla mau
chuan; sac ky @& mau thir phai cé céc pic véi thoi
gian lwu twong (ng vdi cac pic cla mau chuan; sic
ky d6 clia mau thlr thém chuan véi cac pic cd s ting
thém vé chiéu cao va dién tich, déng thoi, thoi gian
lwu phai twong duong vai sac ky d6 clia mau chuan.

Tinh tuyén tinh: Ti€n hanh tiém giai mau hdn hop
chuan duoc pha theo Bang 2.

Binh s6 1 2 3 4 5 6 7
Dung dich chuan géc indapamid 100 pg/mL (uL) | 200 | 180 | 165 150 | 135 | 120 | 100
Pha dong vira dd 10 mL
Néng dé indapamid (pg/ mL) 2.0 1.8 | 165 | 15 | 135 | 1.2 1.0

Vé duwong bidu dién twong quan gitra dién tich dinh
theo nong d6 chat phan tich. Dung phan mém
Microsoft Excel, x(r ly théng ké sé liéu thu duorc,
xac dinh hé s6 a (46 déc), b (tung d6 gdc), R* (hé s6
tuwong quan binh phuong) cda phuong trinh héi
quy (y = ax +b). St dung trac nghiém F va t dé kiém
tra tinh twong thich cda phuong trinh héi quy vay
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nghia cta cdc hé s6 trong phuong trinh. Yéu cau:
Hé s6 twongquan0.995<R*< 1.

D6 chinh xdc: Bao gdbm d6 1ap lai va d6 chinh xac
trung gian. Do |3p lai: chuan bij 06 dung dich mau
thdr. D6 chinh xac trung gian: tién hanh nhw dé l3p
lai nhwng trong 03 ngay khac nhau. Yéu cau: Gia tri
RSD clia ham lwong hoat chat trong 01 ngay va gitra
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03 ngay phai<2%.

D6 ding: Pugc thyc hién bang cach thém chuén
vao mau gid dugc & ba mirc ndng dd 80%, 100% va
120% so vdi néng d6 do cla hoat chat. Mbi murc
nong dd, chuan bj 03 mAu va tién hanh sic ky moi
mau 01 |an. Yéu cau: Ty |& thu hoi dya trén lvong
chuan thém vao va lvong tim dwoc véi tiéu chuan
chdp nhantlr98-102%vaRSD <2.00%.

2.2.3. Thém djnh quy trinh dinh lwg'ng indapamid
trong méitrwdorng thir dé hoa tan pH 6.8

2.2.3.1. Chuén bj méu

Dung dich chuén géc va chuén indapamid: Puoc
chuan bitvong tw nhu muc 2.2.1.1, thay methanol
bang dung dich dém phosphat pH 6.8.

Dung dijch méu thi va dung dich méu thi sau 16
gio’ trong méi trwong pH 6.8: Tién hanh tuong ty
nhu chuan bi mau thi, thay méi trudng pha dong
bang moéi trudng hoa tan pH 6.8. Riéng mau thir
sau 16 gi® trong mdi trudng pH 6.8 thi tién hanh
sacky sau 16 gi®y, ké tr Iic pha mau xong.

Dung dich mdu trdng: Méi trudng hoa tan pH 6.8

Bang 3. Pha dung dich xay dwng duwdng chuan

vaphadong.

Dung dich mdu gid dwoc: Can chinh xac khoang
hdn hop bot gia dugc twong (rng 01 vién, cho vao
moi truedng hoa tan, ti€n hanh song song va gidng
nhumauthir.

M@u thir thém chudn: Can chinh xac khoang hdn
hop bot gia dugc tuwong irng 01 vién, cho vao moi
trwedng hodatan, tién hanh songsongvagiéngnhu
mau thér. HGt chinh xdc 5 mL dich loc, cho vao
binh dinh mdc 10 mL, thém 400 pL dung dich
chuén (indapamid 1.5 pg/mL), b6 sung pha dong
virada 10 mL.

Cac mau sau khi hoan tat, duoc ti€n hanh thdm
dinh ngay, khdng bdo quan mau.

2.2.3.2. ThGm dinh quy trinh
Tinh tuong thich hé théng, tinh dac hiéu, dé chinh
xac, dd dungtién hanhtuongtu nhuw muc2.2.2.2.

Tinh tuyén tinh: Tién hanh tiém giai mau hén hop
chudn duwoc pha theo bdng 3, sau d6 tién hanh
tham dinh tinh tuyén tinh tuwong tu nhw muc
2.2.2.2.

Binh s8

Dung dich chuan gdéc indapamid 100 pg/mL (uL) 200 | 180 | 150 | 120 | 60 | 30

Pha dong vira da

10 mL

Néng dé indapamid (pg/ mL)

20 | 1.8 | 15 12 | 06 | 03

3. KET QUA NGHIEN cU'U
3.1. Khao sat diéu kién sac ky

Bang 4. K&t qua khao sat thanh phan pha dong (n = 3)

STT HE pha dong Tig Ii?é::?c Dog?é:an b:'('f ;?sl |vsfh$aét
1 MeOH - TEA 0.8 % 75 - 25 Khong dat ] 2,247
2 MeOH - TEA 0.8 % 65 - 35 Khong dat ] ] 2,011
3 ACN -TEA 0.8 % 75 -25 Pat 2.54 2.07 2,047
4 ACN - TEA 0.8 % 65 - 35 pat 2.17 0.61 2,085
5 ACN-MeOH -TEA0.8% | 40-15-55 Pat 2.56 0.71 2,247
6 ACN - MeOH - TEA 0.8 % 42-3-55 Pat 5.89 0.92 3,154

(-) Khéng cé dir liéu

Nhan xét: Hé pha déng (1) va (2) thu duwoc két qua
vé dé tinh khiét pic, d6 phan giai va hé s6 bat ddi cha
indapamid déu khéng dat yéu cau. B4&i vai hé (3) va
(4), cac thong s6 sac ky d3 c6 phan cai thién, nhung
k&t qua van chua dat yéu cau. Déi véi hé (5) va (6),
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cac thong s6 sac ky déu dat yéu cau khi st dung hé
pha dong acetonitril - methanol - triethylamin 0.8%
(pH 3.0), nhung d6 phéan giai & hé pha dong (6) cao
hon, do do, ty 1é dung mbi pha dong (42:3:55) duoc
chon dé thuc hién nghién ctru ti€p theo.
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3.2. Tham dinh quy trinh dinh lvo'ng indapamid
trong vién nén phdéng thich kéo dai

3.2.1. Tinh twong thich hé théng

Nhan xét: Gid tri RSD cla thoi gian lwu, dién tich dinh
déunho hon 2.00%. Hé s6 bat déi, d6 phan giaiva s
dia Iy thuyét biu kién déu nam trong khoang cho

phép (1<k'<8; R, > 1.5; 0.8 < A < 1.5; N > 2000). Tt
két qua cho thay céc thong sd sac ky bao gdbm dién
tich dinh, thoi gian luu, hé sé bat d6i, d6 phan gidiva
s0 dia ly thuyét déu dat yéu cau. Nhu vay, quy trinh
dinh lvgng dat tinh tuong thich hé théng, cé thé sir
dung dé tham dinh va (rng dung quy trinh phan tich.

Bang 5. K&t qua tham dinh tinh tuong thich hé théng (n = 6)

Indapamid
STT

S (mAU/s) tr (phat) Kk’ Rs A, N
1 243.00 5.983 5.08 5.03 0.83 3,197
2 241.70 5.977 5.08 5.03 0.82 3,027
3 243.30 5.959 5.06 5.20 0.82 3,628
4 243.40 5.924 5.12 5.06 0.81 3,022
5 242.50 5.915 5.12 5.15 0.81 3,002
6 239.70 5.919 5.12 5.00 0.82 3,046
B 242.27 5.95 5.10 5.08 0.82 3,154

RSD (%) 0.58 0.51 - - - -

(-): Khéng ddnh gid

3.2.2. Tinhddc hiéu

Nhan xét: sac ky d6 cla m3u trang va mau gid duoc
khéng xuat hién cac pic cé thoi gian luu twong
duwong vé&i thoi gian lvu cla cac pic trong mau
chuan; sic ky d6 clia mau thir cé pic v&i thoi gian

lwu twong dwong véi picindapamid trong sac ky do
clia mau indapamid chuan; sac ky d6 clla mau thir
thém chuan cé pic vdichiéu cao va dién tich tang so
véi pic twong rng trén sac ky d6 clia mau thir. Nhv
vay, quy trinh dat tinh dac hiéu.

Hinh 1. Sic ky d6 minh hoa tinh d3c hiéu
(a. mau trang, b. dung méi pha mau, c. mau gid duroc, d. mau thi, e. mau chudn, £ mau thir thém chudn)

3.2.3. Tinh tuyén tinh, dé chinh xdc, dé ding

Bang 6. K&t qua tham dinh tinh tuyén tinh, d6 chinh xac, dd dung cta quy trinh dinh lvong

Phuong trinh héi quy ¥ =167.43x
Khoang tuyén tinh (ug/mL) 1-2
Hé s tuong quan (R?) 0.9991
Do lap lai (n =6) DO chinh xac trung gian (n=18)
B9 chinh xac % so v&'i nhan RSD (%) % so v&i nhan RSD (%)
100.04 0.72 100.42 0.71
Mdrc ndng dd Ti 1& thu héi trung binh (%) RSD (%)
Do duang 80 % 99.00 0.99
(n=9) 100 % 99.52 1.13
120 % 99.42 1.49
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Nhan xét: Quy trinh dat do6 dung, do lap lai va do
chinh xac trung gian v&i RSD < 2%. D6i vdi tinh
tuyén tinh, xét tinh twong thich bang tric nghiém
F (phan phdi Fisher), F thuc nghiém I&n hon F
nén phuwong trinh héi quy cé tinh twong thich. Xét
y nghia cla hé sé a va b trong phuong trinh héi
quy bang trac nghiém t (phan phdi Student) cho
thay hé s acdynghiavahésé bkhdng cdy nghia.
Vay phuwong trinh hdi quy clda indapamid 1a § =
167.43x véi R* = 0.9991. Mién gia tri cla
indapamid duoc xay dung trong khoang néng dé
1-2 ug/mL.

3.3. Tham dinh quy trinh dinh lwgng indapamid
trong méitruwongthirddo hdoatanpH6.8

3.3.1. Tinh twong thich hé théng

Nhan xét: Gid tri RSD (%) cha thoi gian luu, dién
tich dinh déu nhd hon 2.00%. Hé s& bat déi, do
phan giai va s6 dia ly thuyét biéu kién déu ndm
trong khoang cho phép (1<k'<8; R,>1.5; 0.8 <A, <
1.5; N 22000). Tir két qua cho thay cac thdng s sac
ky bao gbm dién tich dinh, thoi gian lwu, hé s6 bat
ddi, do phan giai va so dia ly thuyét déu dat yéu
cau. Nhu vay, quy trinh thir 6 hoa tan & pH 6.8 dat
tinh tvong thich hé théng.

Bang 7. K&t qua khao sat tinh tuong thich hé théng (n = 6)

STT S (mAU/s) tr (phut) k’ Rs As N
1 255.10 6.19 5.10 4.36 0.80 3,564
2 249.60 6.17 5.09 4.13 0.90 3,711
3 250.30 6.18 5.09 4.56 0.90 3,654
4 248.90 6.18 5.08 4.21 1.00 3,612
5 251.31 6.22 5.08 4.21 0.80 3,655
6 248.25 6.22 5.09 4.09 0.80 3,541
TB 250.58 6.19 5.09 4.26 0.87 3,622.83
RSD (%) 0.98 0.35 - - - -
(-): Khéng danh gia
3.3.2. Tinh ddc hiéu th&r hoa tan 16 gio trong pH 6.8 c6 pic tuong

Nhan xét: Sac ky d6 cia mau dung méi pha dong,
mau dung méi pha mau, mau gia dwoc 16 giortrong
maoi trudng pH 6.8 déu khéng xuat hién thém céc
pic co thoi gian lvu tvong dwong véi thoi gian lwu
clia cac pic cé trong mau chuan; sac ky d6 clla mau

duwong véi thoi gian lvu cla pic ¢é trong mau
chuin; sac ky d6 cGia mau thlr thém chuan cé pic
V@i chiéu cao va dién tich tang so vdi pic twong &rng
trén sac ky d6 cia mau chuan. Nhu vay, quy trinh
dattinh dachiéu.

Hinh 2. S3c ky d6 minh hoa d6 dic hiéu

(a. dung méi pha déng; b. dung méi pha mau; c. mu gié duoc 16 gic trong méi trwong pH 6.8; d. mau thir
16 gio'trong méitrvong pH 6.8 ; e. mau chudn; f. mau thir thém chudn)

3.3.3. Tinh tuyén tinh, d6 chinh xdc, dé ding

Bang 8. K&t qua tham dinh tinh tuyén tinh, d6 chinh xac, d6 dung cda quy trinh th&r d6 hoa tan trong méi

trudng pH 6.8

Phuong trinh hoi quy ¥ =161.80x
Khoang tuyén tinh (ug/mL) 0.3-2
Hé sé twong quan (R?) 0.9990
Do chinh xac Do lap lai (n=6) ‘ Do chinh xac trung gian (n=18)
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n , % so v@i nhan RSD (%) % so v@i nhan RSD (%)
Do chinh xac
100.17 0.88 100.58 0.85
Mtrc néng dd Ti I& thu héi trung binh (%) RSD (%)
Do dung 80 % 99.87 0.63
(n=9) 100 % 98.60 0.41
120 % 99.21 0.90

Nhan xét: Quy trinh dat d6 dung, do lap lai va do
chinh xac trung gian véi RSD < 2.00%. D4i vdi tinh
tuyén tinh, xét tinh twong thich bang trac nghiém F
(phan phai Fisher), F thuc nghiém 16n hon F,, do
dé phuwong trinh hoi quy cd tinh twong thich, xéty
nghia cla hé s& a va b trong phuong trinh héi quy
bang trac nghiém t (phan phdi Student) cho thay
hé s6 a cd y nghia va hé s6 b khong cé y nghia). Vay
phuong trinh héi quy cla indapamid 13§ = 161.80x
véi R’ = 0.9990. Mién gia tri cla indapamid dwoc
xay dung trong khodng néng d6 0.3 -2 ug/mL.

4.BAN LUAN

Indapamid la hoat chat trong nhém sulfonamid, cé
cdu tric phan tl ch&a gbéc sulfamoyl
chlorobenzamid, diéu nay tao nén dac tinh phan
cwc manh vdi gia tri logP = 2.2 [10], giup hoa tan
trong dung moi phan cuyc nhu methanol va nuwérc,
nhuwng dong thdi van cé kha nang phan tach trong
cac cot sic ky pha ddo. Trong sic ki 16ng hiéu ndng
cao, dé t&i wu quy trinh phan tich chat c6 dé phan
cuc cao, thi pha ddo kém phan cuc 13 lya chon tot
nhat. Céc loai pha dao kém phan cuc phé bién vidu
nhuv Luna C-18 hay Luna C-8. Trong dé, Luna C-18
c6 chudi alkyl dai hon C-8, nén tinh ky nuéc clia cot
Luna C-18 cao hon, do d6, cung cap dd lwu gilt cao
hon, cai thién d6 phan giai va phu hop hon véi cac
hop chat cé d6 phan cuwc cao nhu Indapamid. Vi
vay, cot sac ky pha dao Luna C-18 duoc lwa chon
nham cung c&p mot pha tinh khéng phan cye thich
hop dé tach cac hop chat cé dac tinh phan cuc nhu
indapamid. Ngoai ra, indapamid cé pKa khoang
8.8, nén & pH < 8, hop chat nay chd yéu ton tai &
dang khoéng ion hda, it twong tac véi nhdm silanol
trén pha tinh, han ché hién tugng kéo dudi pic va
cai thién kha nang rira giai. Cot C-18 cd vai tro quan
trong trong xac dinh pH cho pha déng nho kha
nang hoat dong én dinh trong khodng pH 1.5-9.0
va twong thich t6t vdi hé dung mdi ACN - MeOH,
cho phép khao sat pha déng trong khoang pH 1.5 -
8.0. Tlr do, xac dinh duoc pH thich hop la ACN -
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MeOH - triethylamin 0.8% (pH = 3) dwa trén cac
thong sé sacky ghinhan duoc[11,12].

Trong qua trinh khdo sat thanh phan pha déng,
viéc ti€én hanh khdo sat hé pha déng chi gobm hai
thanh phan gém methanol: dém triethylamin
0.8% v&i hai ty & [an lwgt 1an lwot 14 75:25 va
65:35, k&t qua cho thay cac thdng s6 sac ky nhu do
tinh khiét pic, d® phan gidi va hé sé bat déi cla
indapamid déu khdng dat yéu cau. Do d9, tién
hanh khao sat hé pha dong tiép theo chi chira
acetonitril va dém triethylamin 0.8% vdi hai ty |é
lan lwot 13 75:25 va 65:45 nham danh gia cac thong
s8 sac ky. K&t qua cho thay, cac thdng s6 sac ky d3
cé phan cdi thién so véi hé pha dong chira
methanol va dém triethylamin 0.8%, nhung két
qua van chua dat yéu cau. Sau khi tién hanh thi
nghiém vé&i cac hé pha dong trén, nhan thay pha
déng chi st dung methanol gitip rdt ngdn thoi gian
lwu so vdi hé pha dong chi sir dung acetonitril.
Trong khi d6, pha déng chi st dung acetonitril d3
cai thién hé sd bat déi cling nhu dé tinh khiét, do
phan gidi cta pic indapamid. Dua trén co s& do,
tién hanh th nghiém vdi hé pha dong st dung
déng thoi methanol, acetonitril va triethylamin
0.8% dé khao sat s thay d6i clia cac thdng s8 sac
ky. Sau cung, cac thong sd sac ky déu dat yéu cau
khi st dung hé pha dong acetonitril - methanol -
triethylamin 0.8% (pH 3.0) va&i ti 1é lan luot 13
42:3:55. K&t qua cho thay cac thong s& sac ky d3 cai
thién ro rét, thoi gian lwu duoc rat ngan. Nhu vay,
trong qua trinh khao sat ti |&é pha dong, hé pha
dong 42:3:55 khéng chi dua vao hé s6 phan giai,
ma con dya vao dd tinh khiét pic, va hé s bat déi.
Mac du hé pha ddng 40:5:55 ciing cho két qua thda
man vdi diéu kién duwa ra, nhung khi sir dung hé
40:5:55 dé tién hanh thdm dinh quy trinh dinh
lwong thi két qua cho ra khong dam bao tinh 13p lai
cla phuong phdp, ma hé 42:3:55 thi ddm bao
duwoc tinh 13p lai d6. Do d6, nhém s dung hé
42:3:55. Bén canh d6, hé pha dong acetonitril -
methanol - triethylamin (pH 3.0, 42:3:55) dat hiéu
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qua rlra gidi tot nho su két hop gilra acetonitril va
methanol, giiip can bang giita kha nang rira giai va
do phan giai ctaindapamid. Acetonitril c6 do phan
cuwc thdp hon methanol, gitp giam thai gian lvu va
cai thién d6 sdc nét cla pic, trong khi methanol
tang dé hoa tan claindapamid va kiém soat sy rira
giai. Triethylamin trong hé dém pH 3.0 dong vai tro
quan trong trong viéc 8n dinh pH pha dong, han
chétuongtacgittaindapamid va nhédm silanol trén
bé mat cét C-18 nh& han ché dang indapamid ion
hod, gitp gidm hién tuong kéo dudi pic va tang d6
|3p lai cba phép do. Ngoai ra, triethylamin con
déng vai trd nhu chat hiéu chinh pic sac ky, hoat
ddng nhu mot chat chan silanol, gidm hién tuong
kéo dubi[13,14].

Céc yéu t6 chinh co thé anh huwdng dén do chinh
xac cta phép do can lvu y bao gdm nhiét do6 cot va
pH pha dong. Viéc kiém soat nhiét d6 cot giup duy
tri d6 nhdt 8n dinh cla pha déng, gidm sai s6 thoi
gian lvu cla indapamid. Pha dong chia
triethylamin 0.8% (pH = 3) quyét dinh mdc do ion
héa cha indapamid, anh hudng dén tuong tac vai
phatinh.

Quy trinh dinh luvgng indapamid trong vién nén
phéng thich kéo dai va méi trudng thir d6 hoa tan
pH 6.8 duoc xay dung va thdm dinh theo huéng
danICHQ2(R1), ddm bao dap rng cactiéu chiquan
trong nhu tinh twong thich hé théng, dé dac hiéu,
tinh tuyéntinh, dé chinh xacva dé dung.

So vdi cac nghién clru trwdc day chi tap trung vao
dinh lvgng indapamid trong nguyén liéu hodc ché
pham da hoat chat dang bao ché truyén théng
nham xac dinh ham lwgng, nghién ciru nay phat
trién mot quy trinh dinh luvgng chuyén biét cho
vién nén phdng thich kéo dai. Piéu nay khdng chi
b6 sung dit liéu khoa hoc cho qud trinh bao ché
cong thirc ma con ho tro cong tac kiém nghiém,
gilip kiém soat chat lwong san pham mot cach chit
ch& hon. Dic biét, nghién clru con trién khai thr
nghiém d6 hoa tan in vitro trong moi trwong pH
6.8, phan dnh maéi trwdng rudt non - noi chi yéu

dién ra qua trinh hap thu thudc, giup danh gia muc
dd gidi phdng hoat chat theo thoi gian, déng vaitro
quan trong trong viéc thiét ké va cai thién cdng
thirc bao ché&, ddm bdo thuéc phdng thich hoat
chatdn dinh va hiéu qua.

5.KET LUAN

Nghién cru d3 xay dwng va tham dinh thanh céng
quy trinh dinh lwgng indapamid 1.5 mg trong vién
nén phong thich kéo dai va moi trwong pH 6.8 bang
phuong phap HPLC-DAD véi diéu kién sic ky: cot
sac ky Luna C-18 Column (250 x 4.0 mm; 5 pm),
buwdc séng phat hién 242 nm, tdéc d6 dong 1
mL/phut, thé tich tiém mAau 50 pL, hé pha ddng bao
gdm acetonitril - methanol - dung dich
triethylamin 0.8% (pH 3.0) vd&i ti 1& lan luot 13
42:3:55. Quy trinh dinh lwgng va quy trinh thir d6
hoa tan ch& pham chira indapamid phéng thich
kéo dai bang phuong phap HPLC véi dau do DAD
duwocthdm dinh theo hwéng dan ICH Q2(R1) va dat
céc chi tiéu vé tinh twong thich hé théng, tinh dac
hiéu, d6 dang, ty Ié thu hoi (98 - 102%), d6 chinh
xac (RSD < 2%) va tinh tuyén tinh dat trong khoang
noéng dé 1 - 2 ug/mL déi véi quy trinh dinh luvgng
indapamid trong ché phdm va khoang néng dé 0.3
- 2 pg/mL déi vdi phuong phéap thir d6 hoa tan &
pH 6.8, vdi hé s6 twong quan R’ > 0.999. K&t qua
nghién ctru cé thé lam co' s& cho cdc quy trinh kiém
nghiém chuyén biét cho dang bao ché phéng thich
kéo dai chira indapamid, &ng dung dé danh gia
twong dwong sinh hoc in vitro va ho tro phat trién
cac nghién ctru bao ché vién nén phong thich kéo
dai chira indapamid, gép phan nang cao hiéu qua
diéutritang huyét ap.

Dinh hudng nghién clru ti€p theo: Nghién clru bao
ché&vién nén phéng thich kéo daiindapamid 1.5 mg.

LO1CAMON

Nhém tac gia xin cam on Trwdong Dai hoc Y Duoc
Can Tho d3 hd tro nhém trong viéc thuc hién
nghién ctru nay.
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Quantification of indapamide 1.5 mg in extended-
release tablets and pH 6.8 dissolution medium using

HPLC-DAD method

Nguyen Hoang Quyen, Dao Nguyen Thanh Tai, Nguyen Doan Quynh An,

ABSTRACT

Le Thi Minh Ngoc and Huynh Thi My Duyen

Background: Hypertension is a serious chronic disease that requires consistent and regular medication. To
enhance the effectiveness of treatment regimens and improve patient adherence, the development of
extended-release formulations has garnered increasing attention. Among the antihypertensive agents
studied, indapamide is a promising active, however, quantification of indapamide in tablet formulations
and dissolution environments remains limited. Research objective: To develop mobile phase conditions,
validate a quantitative process for indapamide in extended-release formulations, and establish an analysis
method in a pH 6.8 dissolution medium. Research subjects and methods: A quantitative procedure for
indapamide in extended-release formulations and in a pH 6.8 dissolution medium was developed and
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validated using the HPLC-DAD method. Results: A quantitative procedure was developed and validated
using HPLC-DAD under the following chromatographic conditions: Luna C-18 column (250x 4.0 mm; 5 um),
detection wavelength 242 nm, flow rate 1 ml/min, injection volume 50 ul, and a mobile phase:
acetonitrile-methanol-0.8 % triethylamine solution (pH 3.0) (42:3:55). Conclusion: The mobile phase
system was successfully validated and met the requirements for the quantification of indapamide in 1.5 mg
extended-release tablets and in the pH 6.8 dissolution medium.

Keywords: indapamide, extended-release, high-performance liquid chromatography
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