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TOM TAT

Dt vin dé: Tang huyét dp la mgt bénh man tinh doi hoi bénh nhan phai sir dung thuéc di,
duy tri hang ngay vi vdy thuoc phai han ché t6i da gay tdc dung phu. Indapamid la mot sulfonamid
cho tac dung loi tzeu ding diéu tri tang huyet dp tuy nhién nhuoc diém cua thuéc la thoi gian ban
thai ngdn, yéu cau bénh nhan phdi dimg nhiéu liéu nhdc lai gdy gidm tudn thi diéu tri. Dang bao
ché vién nén phong thich kéo dai dugc lwa chon tao nhzeu thudn loi cho bénh nhan, giup giam $0
lan ding thudc, kiém sodt huyét dp on dinh trong suot 24 gio, han ché dwoc tac dong loi tiéu qud
murc. Hién nay, trén thi truong chua thay dang thuoc generic chira indapamid phong thich kéo dai
dwge san xudt trong nueée. Muc tiéu nghién cieu: Nghién ciru s dung phan meém BCPharsoﬁ dé toi
wu héa heong ta dwoc dinh va td dwoc kiém sodt s phong thich duoc chdt ¢ cdc moc thoi gian 2h,
4h, 8h, 12h, 16h sao cho twong dwong in vitro véi thude doi chimg. Déi tuwgng va phuong phdap
nghién ciru: Khao sdt dg hoa tan vién doi ching Natrilix®SR 1,5 mg, thiét ké va thir nghiém cdc
cong thire thire nghiém dé ding lam dit liéu t6i wu héa céng thirc vién nén phéng thich kéo dai
indapamid 1,5 mg bang phan mém BCPharSoft OPT va tién hanh thiec nghiém kiém ching. Két qua:
Céng thire 16i wu chita 30,5% HPMC K15M va 4,47% Povidon K30 c¢é d hoa tan tiong dwong
thudc doi chirng véi cdc gid tri f2 lon hon 50 o ca ba moi triong pH 1.2, 4.5 va 6.8. Két lugn: Pi
16i wu héa céng thire bdo che vién nén phong thich kéo dai indapamid 1,5 mg dat tiwong dwong in
vitro, hudng téi viéc san xudt va phat trién thuéc generic.

Tir khoa: Indapamid, phong thich kéo dai, twrong dirong hoa tan in vitro, toi wu hoa.

ABSTRACT
OPTIMIZATION OF THE INDAPAMIDE 1.5 MG EXTENDED RELEASE
TABLET AND A COMPARATIVE STUDY WITH A REFERENCE
PRODUCT

Huynh Thi My Duyen, Nguyen Hoang Quyen, Khuu Thanh Son”
Trwong Pai hoc Y Dwoc Can Tho
Background: Hypertension is a growing health concern worldwide. As a chronic condition,
it necessitates ongoing management through daily pharmacotherapy. Indapamide is a widely utilized
antihypertensive agent belonging to the sulfonamide class, known for its diuretic effects. Indapamide
is effective in lowering blood pressure; however, it possesses a short half-life, requiring patients to
take multiple doses daily. This frequent dosing schedule often leads to poor patient adherence and
suboptimal treatment outcomes. An extended-release (ER) tablet formulation of indapamide offers a
promising solution to these challenges. By slowly releasing the drug over an extended period, ER
formulations can maintain therapeutic drug levels in the bloodstream, thereby providing consistent
blood pressure control over 24 hours. This reduces the need for frequent dosing, enhances patient
compliance, and improves overall treatment efficacy. Additionally, the ER formulation can help
mitigate the diuretic effects associated with indapamide. Currently, there is no domestically produced
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generic version of indapamide in an extended-release form available on the market. The development
of such a formulation could provide a cost-effective and accessible treatment option for patients with
hypertension. Objectives: Research using BCPharsoft software to optimize the amount of adhesive
excipients and excipients to control drug release at the time points of 2h, 4h, 8h, 12h, and 16h so that
they are equivalent in vitro with control drugs Materials and methods: Investigation of the dissolution
of Natrilix®SR 1.5 mg control tablets and optimization of the formula of indapamide 1.5 mg extended-
release tablets. Results: The optimal formula containing 30.5% HPMC K15M and 4.47% Povidon
K30 has the same dissolution values as the reference drug, with f2 values greater than 50 in three
dissolution media (pH buffers 1.2, 4.5, and 6.8). Conclusions: The formulation of indapamide 1.5 mg
extended-release tablets has been optimized to achieve in vitro equivalents, aiming at the production
and development of generic drugs.
Keywords: Indapamide, extended-release, in vitro equivalent, optimization.

I. PAT VAN PE

Theo s6 liéu théng ké vao nim 2023 cua To chic y té Thé giéi (World Health
Organization WHO), udc tinh c6 khoang 1.28 ty nguoi truong thanh tur 30-79 tudi trén toan
thé gidi bi tang huyét ap [1]. Indapamid 1a mot sulfonamid loi tiéu khong thudc nhom nhung
¢6 co ché tac dung tuong ty nhom thiazid, la mot trong nhiing sy lya chon trong diéu tri
tang huyet ap bang cach e ché chat dong van chuyen Na*/CI 1am e ché tai hap thu ion
natri ctia dng lugn xa tai vo than, tir d6 ting bai tiét nudc tiéu va gop phan diéu chinh tinh
trang qua tai thé tich cua thanh dong mach [2]. Tuy nhién indapamid la mét dugce chat co
thoi gian ban thai ngan [3] nén phai st dung nhiéu 1an trong ngay. Dang bao ché vién nén
phong thich kéo dai (PTKD) voi nhleu wu diém nhu giam dugc o lan dung thudc gitp bénh
nhan tuén tha diéu tri, cho tac dung 6n dinh huyét ap sudt 24 gio va kiém soat dugc tinh
trang loi tiéu qué murc ctia indapamid [3], [4].

Céac dé tai nghién ctru vién nén phong thich kéo dai chira indapamid da duoc tién
hanh nghién ctru trén thé gidi qua cic cong trinh nghién ctru cia M. Hasanuzzaman va cong
su (2011) [5], Md. Anwar Hossain va cong su (2013) [6] hay trong nudc véi cong trinh cua
tac gia Nguyén Thi Thanh Duyén va cong su (2016) [7]. Tuy nhién, nghién ctru nay cé s
dung cac budc tdi ru hoa va thir do hoa tan v6i muc tiéu twong duong in vitro ¢ ca ba moi
truong pH 1.2, pH 4.5 va pH 6.8. V§i mong mudn phat trién dang bao ché phu hop véi
indapamid va da dang hoa thi truong thudc generic, do d6 nghién ctru dugc thuc hién voi
muc tiéu t6i wu hoa cong thic bao ché vién nén phong thich kéo dai indapamid 1,5 mg dat
turong duong in Vvitro so véi thude ddi chimg Natrilix®SR tir d6 thuc hién nghién ctru bude
tiép theo trén in vivo dé dua san pham ra thi truong.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twong nghién ciéu
Nguyén liéu: Indapamid (Trung Quéc, ham luong 99,5%), HPMC K15M (My),
Povidon (PVP) K30, Aerosil (Buc), lactose monohydrat, magnesi stearat, HPMC 6c¢ps, titan
dioxid, macrogol-PEG 6000 (An D), nudc cat va con 96% (Viét Nam). Cac hoa chat, dung
mdi ding trong phan tich dat tiéu chuan phén tich theo quy dinh.
Thudc ddi ching Natrilix®SR (Cong ty Les Laboratoires Servier Industrie-Phap) sé
16 6059520, han dung 07-2025.
Thiét bi: Thung tron lap phuong Erweka KB 158, may do téc do chay Erweka GT,
may thir 46 cang Pharmatest PTB, may thir 46 mai mon Pharmatest PTF E, may thtr d6 hoa
tan Pharmatest PTWS 120D, can dién tir Kern ABS 220-4 (buc), may dap vién xoay tron
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Rimek 12 chay (An D9), may bao phim TSE-05 (Trung Qudc), miy HPLC dau do DAD
v6i ¢t sac ky pha dao ZORBAX Eclipse Plus C1 (Agilent-My). ﬁ

Phan mém t6i wu héa BCPharSoft OPT cua tac gia B6 Quang Duong da duoc tham
dinh boi s¢ Khoa hoc-Cong nghé¢ TP.HCM nam 2011.

2.2. Phuwong phap nghién ciru

Khiio sat d hoa tan vién déi chirng Natrilix®SR 1,5 mg

Tién hanh: thir 6 vién trén may do d6 hoa tan PTWS 120D (Birc) trong ba mai truong
pH 1.2,4.5 va 6.8. [8]. Piéu kién thur d0 hoa tan dugc dé cap trong Bang 1.
Bang 1. Diéu kién thir 9 hoa tan

Céc thong sb do pH 1.2 | pH 4.5 | pH 6.8
Nhiét do 37 £ 0,5°C
Thé tich méi truong 900 mL
Téc dd canh khudy 75 vong/phat 100 vong/phat | 100 vong/phut
Thoi gian rit miu 60 phll’éég)’lg% 90p, 2 givr (h), 4h,8h, 12h, 16h

Tai mdi thoi diém rat 10 mL, loc qua mang loc 0,45 pm; dinh luong bang phuong
phap sic ki 16ng hiéu ning cao dau do DAD véi diéu kién sic ky da duoc khao sat: cot C18
Column (250 mm x 4 mm, 5 um); pha dong: 42 Acetonitril: 3 Methanol: 55 Triethyl amin
0,8%, pH = 3; nhiét do: 40°C, tde do dong: 1 mL/phut; thé tich tiém mau: 20 uL; bude song
phat hién: 242 nm.

Tinh gi4 tri RSD cila 6 mau thir. Yéu cau: RSD < 10% ddi vdi cac thoi diém duoc
chat phong thich <85%, RSD < 5% dbi véi cac thoi diém dugc chat phong thich > 85%.

T6i wu héa cong thirc Vlen nén phong thich keo dai indapamid 1,5 mg

Thanh phan cong thitrc gdm cac thanh phan c¢6 dinh gém 1,5 mg indapamid, 0,82
Acrosil, 0,8 mg magiesi stearat, lactose monohydrat vira du 190 mg. Thanh phan t4 duoc
duoc khao sat 1a HPMC K15M (x1) va PVP K30 (X2) duoc thiét ké trong cong thic F1 - F8
theo Bang 2. Bao ché mdi cong thirc 1000 vién bang phuong phap xat hat uét.

Bang 2. Thanh phan HPMC K15M va PVP K30 trong cong thuc thiét ké tir F1-F8
X \ Khéi Iwong cho mét vién (mg

Thanh phan FL | F2 | F3 | FA | F5 | F6 | F7 | F8
HPMC K15M (x1) 39,9 | 60,8 | 60,8 | 39,9 | 52,25 | 52,25 | 64,98 | 64,98
Povidon K30 (x2) 85 | 85 | 68 | 68| 68 8,5 6,8 8,5

Quy trinh bao ché: Nghién min indapamid, HPMC, lactose rdy qua ray 0,4 mm; tron
trong 10 phut bang thung tron 1ap phuong véi toe do 200 vong trén phit. Hon hop duge dem
tron udt voi ta duge dinh PVP K30 trong cdn: nude (0,44:1); xat hat qua ludi 1,6 mm. Séy
cdm & 60°C dén do 4m < 1,5%; stra hat qua ludi 0,4 mm. Ray magnesi stearat, Aerosil qua
rdy 0,4 mm, cho vao hon hop bot trén, tron trong 10 phut bang thung tron 1ap phuong voi
téc d6 200 vong trén phit. Dap vién v6i chay 9 mm, khéi lugng vién 190 mg + 7,52, do
cting: 40 - 60 N. Vién nén duoc kiém nghiém béan thanh pham va bao phim bao vé vién.

Téi wu cong thirc

Do d6 hoa tan cua thuoc d6i chu’ng tai thoi diém 2h, 4h, 8h, 12h, 16h trong moi

truong pH 6.8 tuong tmg ¥ 1, 1Y) 2, y 3, Yy 4, ¥'s tir d6 1am dit liéu dé t6i wu héa cong thirc bao
che. Bao ché 8 cong thirc trén véi bien doc 1ap la x1: ham lwgng HPMC K15M (%); x2: ham
lugng PVP K30 (%). Kiém tra cac bién phu thudc 1a do hoa tan cia cac vién tai thoi diém

103



TAP CHi Y DU'Q'C HQC CAN THO' - SO 84/2025

twong duong voi thudc d6i chung Ket qua trén duge dung 1am dir liéu dau vao cho phan
mém t6i uu hoa BCPharSoft OPT dé t6i wu hoa cong thirc va dy doan cong thirc t6i uu. Thyc
hién trén 03 16, mdi 16 1.000 vién dé kiém ching cong thire t61 vu. Panh gia hé sb tuong
dong (gia tri f2) giita cong thirc toi uu so véi thude doi chirng Natrilix®SR:
fa= 5010g{(1+%Z(Rt—T1)2)_°'5X100 (1)
i=1

Trong do: n 1a $0 diém lay mAu, Ry |a trung binh cua ty I& phan trdm thudc doi ching
duoc hoa tan tai thoi diém t ke tur khi bat dau thu nghiém; Tela trung binh cua ty I€ phan trim
thudc thir duogc hoa tan tai thoi diém t ké tir khi bat dau thir nghiém. Yéu cau: 50 < f, < 100.

I1l. KET QUA NGHIEN CcUU

Khao sat d§ hoa tan vién doi chirng Natrilix®SR 1,5 mg

Két qua d6 hoa tan ctia vién d6i chimg ¢ ba méi trudng pH 1.2, pH 4.5 va pH 6.8
duoc trinh bay ¢ Bang 4. Tét ca cac khoang thoi gian déu cho gia tri RSD dat theo quy dinh.
Dit liéu do d6 hoa tan cia vién dbi chimg ¢ méi truong pH 6.8 cung cap khoang yéu cau cho
cac bién phu thudc: ¥ 1 (10-15%), Y 2 (20-25%), ¥ 3 (40-50%), ' 4 (65-75%), ' 5 (83-93%).

T6i wu héa cong thire vién nén phong thich kéo dai indapamid 1,5 mg

Két qua tdi wu hoa cong thirc bao ché vién nén phong thich kéo dai indapamid dugc
trinh bay ¢ Bang 3.
Bang 3. Két qua thuc nghiém

cong Bién doc lap Bién phu thudc (%)
thac (F) X1 (%) X2 (%) Vi Vo2 Vs Vs Vs
1 21 45 24,1 43,57 63,7 90,5 97,3
2 32 45 12,15 20,49 43,21 61,55 74,69
3 32 3,5 18,87 30,32 55,24 67,44 81.28
4 21 3,5 30,21 50,15 71,14 94,65 98,25
5 27,5 3,5 23,6 40,25 63,36 81.29 89,46
6 27,5 4,5 21,13 35,9 55,87 84,63 94,12
7 34,2 3,5 13,25 25,65 42,75 62,30 72,63
8 34,2 45 14,6 20,78 36,29 58,43 67,17

Céc thong sb t6i wu va két qua du doan cho phan mém BCPharSoft OPT nhu sau:
Thong s tdi uu: x1: 30,5 % X2: 4,47%
Tinh chét dy doan: ¥ 1 = 14,36; ¥ ;= 24,22; Y3=146,79, Y 4= 65,56, V5= 83,89,

Nhan xét: Cac thong sO i uu va két qua du doan duogc thuc hi¢n boi phén mém
BCPharSoft OPT, cho cac két qua Rz luyén va R thir déu 16n hon 0,8 nén mo hinh du doan
1a rat tbt. M hinh nay c6 thé dugce st dung lam co s& dé khao sat lién quan nhan qua, ti wu
héa va du doan cac bién phu thudc. Xét cac quy luat nhan qua cta cac bién doc 1ap 1€n su bién
thién cta cac bién phuy thudc cho thiy khi x; blén thién trong khoang tir 30-33% va X trong
khoang tur 6,8-8,5 mg thi cac bién phu thudc ndm trong khoang t6i uu. Nhu vy, cong thic toi
uu tir phan mém véi ham lugng 30,5% HPMC K15M va 8,49 mg PVP K30 la phu hop.

Tién hanh bao ché 1000 vién c6 thanh phan céng thirc gdm indapamid (1,5 mg),
HPMC K15M (57,95 mg), PVP K30 (8,49 mg), Aerosil (0,82 mg), magnesi stearat (0,8
mg), lactose monohydrate vira du (190 mg). Két qua t6i wu dy doan boi phin mém
BCPharSoft OPT duoc kiém chimng lai bang thyc nghiém Béng 4.
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Bang 4. % phong thich hoat chét cong thirc tdi uu so véi du doan va thude dbi chimg

t:ﬁcﬂhﬂgc Thye nghi¢m Du Tkl‘f%igm
chittheo | 2r | 1an] 14 RSD | doan | Natrilix*sR | 91411 12
. L61 | L62 | L63| TB | SD
thoi gian (%) 1,5 mg
pH 6.8

2h 14.52 | 14,95 | 14,18 | 1455 | 0,38 | 2,64 14,36 11,36
4h 25,09 | 24,14 | 26,27 | 25,16 | 1,07 | 4,24 24,22 20,94
8h 47,36 | 48,93 | 49,31 | 48,53 1,03 | 2,13 46,79 45,70 68,44
12h 66,02 | 69,28 | 71,04 | 68,78 | 254 | 3,70 65,56 71,97
16h 81,66 | 85,23 | 89,76 | 85,55 | 4,06 | 4,74 83,89 88,39

pH 4.5
2h 13,95 (14,12 | 1457 | 14,21 | 0,32 | 2,25 - 11.27
4h 24,94 125,23 | 24,65 124,94 10,29 | 1,16 - 20,01
8h 44,85 | 47,15 | 45,31 | 45,77 | 1,22 | 2,66 - 43,25 80,06
12h 69,45 | 65,62 | 67,74 | 67,60 | 1,92 | 2,84 - 66,74
16h 87,15 | 82,45 88,12 18591 | 3,03 | 3,53 - 85,89
pH 1.2
60p 11,04 | 10,84 | 10,03 | 10,64 | 0,53 | 5,03 - 9,22
75p 11,53 11,34 |10.42 | 11,44 10,43 | 1,17 - 9,83
90p 12,65 | 12,07 | 11,05 | 11,92 | 0,81 | 6,79 - 10,33 86,11
105p 13,15 (12,24 111,94 | 12,44 | 0,63 | 5,06 - 11,23
120p 14,27 | 13,45 14,68 | 14,13 | 0,63 | 4,43 - 12,04

Nhén xét: So sanh gid trj trung binh thuc nghiém ¢ pH 6.8 va gia tri du doan bang
ANOVA. Két qua F = 0,01 < Ferit = 3,24 nén két qua thuc nghiém thu duoc phu hop véi két
qua dir doan bang phan mém BCPharSoft OPT. Hé sb tuong dong (gia tri f2) giita cong thirc
t6i wu so v6i thude dbi chimg & ba méi trudng déu 16n hon 50.

100
Vién CT pH 6,8

®» - Natrilix pH 6,8
—— Vién CT pH 4.5

80 —— Natrilix pH 4,5 .
Vién CT pH 1,2 -~
- Natrilix pH 1,2 ’ 8

60

S

% Phéng thich

40

. /

0 5 10 15 20
Thai gian (gio)

Hinh 1. Db thi % phéng thich dugc chat ctia vién bao ché va vién ddi ching ¢ ba moi
truong pH 1.2, pH 4.5, pH 6.8

IV. BAN LUAN

Mot trong nhiing ta duoc quan trong quyét dinh kiém soat su phong thich duoc chit
do chinh 1a polyme véi nhiéu vu nhuge diem khac nhau. Nghién ctru sit dung HPMC K15M
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vi ¢6 nhiéu vu diém nhu bén véi cac yéu tb ngoai moi nhu dé am, anh sang, nhiét do, khong
c6 mui vi riéng... nghién cuu tor M. Hasanuzzaman va cong su (2011) [5], Md. Anwar
Hossain va cong su (2013) [6] dd cho thiy dwoc HPMC K15M 1a loai ta duoc tao khung
cho két qua do phong thich phui hop dat d6 hoa tan in vitro so véi thude gbe voi luong
HPMC K15M sir dung lan luot 1a 25% va 32,35%. Két qua nghién ctu véi 30,5% luong
HPMC K15M phu hop véi nghién ctru cia Md. Anwar Hossain va cong su (2013) [6] s
dung 32,35% HPMC, luong sir dung trong cong thirc nghién ctru c6 thap hon mot it vi cong
thirc nghién ctru c6 str dung PVP K30 lam ta dugc dinh nén két qua nay phu hop.

Phuong phap xat hat w6t duoc lya chon do indapamid 1a dugc chat bén dudi am va
nhiét, ham luong duoc chat trong vién thip do d6 phuong phap xat hat uét gitp vién dé dat
d6 dong déu vé ham luong. T4 dugc dinh 10ng PVP K30 dugc lya chon 1am ta duoc dinh
cho nghién ctru do tinh 6n dinh, c6 dd bén co hoc cao va co sy anh huong dén do phoéng
thich duoc chat [9], lvong st dung PVP K30 lam ta dugc dinh tir 0,25-6%, qua thyc nghiém
nhom nghién ctru lya chon muc ty 18 3,5-4,5 % dé vira dam bao do cung va tinh bén cua
vién vira khong 1am anh huong 16n do phong thich dugc chat.

Indapamid c6 d6 hoa tan khong phu thudc pH, do dé nghién ctru tdi wu héa cong
thirc & moi truong pH 6.8 vira phu hop véi diéu kién thir d6 hoa tan tir Dugc dién My vira
c6 thé du doan duoc cong thirc cling ¢ thé twong dwong & hai méi trudng con lai. Pdi véi
moi truong pH 1.2, dé tai lya chon méc thoi gian dau tién 60 phit vi day 1a vién phong thich
kéo dai, ham lugng hoat chat thap, trong 900mL méi trudng thir 46 hoa tan thi bat dau ¢
khoang thoi gian trén mdéi dinh luwgng duoc indapamid.

Nghién ctru ¢ cac diém khac biét so v6i nghién ctru cia Nguyén Thi Thanh Duyén
va cong su (2016) [8] da cong bd. Do hoa tan cuia nghién ctru khao sat & nim thoi diém 2h,
4h, 8h, 12h, 16h nhiéu hon so véi ba thoi diém ctia nghién ctru trude. Bén canh d6, quy trinh
bao ché sir dung céac thiét bi bao ché nhu may dép vién xoay tron Rimek, thung trén lap
phuong... gop phan thuin 1ot vao viéc phat trién va nang cap ¢4 16 trén quy mo cong nghiép.
Ngoai ra, st dung may sic ky 1ong hiéu nang cao HPLC véi dau do DAD giap phat hién
duoc cht ¢6 ndng do thip bt dau tai thoi diém 2h, phu hop vé6i quy dinh xay dung tiéu
chuén thudc phong thich kéo dai va nghién ctru twong dwong in vivo trude khi dua san pham
ra thi truong, déng thoi nghién ciu sir dung cong thirc bao ché don gian hon véi mot loai
HPMC K15M so voi cac nghién ctru trude do [8][10] thudn loi trong phuong phap xat hat
udt va viée su dung phan mém dé tim ra cong thire t6i wu tir cac cong thire khao sat gop
phan cho két qua t6i vu va do chinh xac cao hon.

V.KET LUAN

D3 téi wu hoa duoc cdng thire bao ché vién nén phong thich kéo dai indapamid 1,5
mg Vi thanh phan ta dugc gdm 30,5% HPMC K15M:; 4,47% Povidon K30; 0,43% Aerosil;
0,42% magnesi stearat va 63,39% lactose monohydrat. Cong thic dat yéu cau trong duong
hoa tan in vitro so véi thudc dbi ching. Két qua nghién ciru 1a tién dé quan trong cho céc
nghién ctiu tiép theo huéng dén san xuét thudc generic.
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