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TOM TAT

Dit vin dé: Olmesartan medoxomil (OLM) it tan trong niedc, han ché hoa tan va cé thé gop
phan lam sinh kha dung dwong uéng thap. Muc tiéu nghién ciru: Xay dung va danh gia hé Vi tu
nhii (SMEDDS) nham ting d¢ tan va cdi thién khd nang hap thu cho OLM. Déi twong va phwong
phép nghién ciru: Khdo sdat do tan, kha ndang nhii héa nham lya chon pha dau,chat dién hoat va
chdt dong dién hogt. Xay dung gidn doé pha va khdo sat khd ndng tai OLM cia cac cong thic tiem
néng (1-3% ki/kl). Phén tich kich thuéc tiéu phan, chi sé da phdn tan, thé zeta, ¢ bén nhiét dgng,
XRD va khd ndang gidi phéng hoat chat trong hé md phong dwrong tiéu hda (GISS). Két qud: Cong
thuiec A5/B1 tir hé ba pha SMEDDS Capryol 90-Croduret 40-Transcutol HP tdi duwoc 2% OLM
(KIKI), tu nhii héa nhanh, tao tiéu phan kich thuéc trung binh 14-17 nm, PDI<0,1, tr tuyer doi thé
zeta khodng 10 mV. Hé SMEDDS bén vé mat nhiét déng, XRD khong thdy ddu hiéu tai két tinh OLM
¢ diéu kién khdo sat. Trong GISS, hé¢ SMEDDS gidi phéng 80% hoat chat sau 10 phit va 100% sau
50 phiit, duy tri d@én cudi thir nghiém, virot tréi so véi nguyén liéu va thude doi chiéu. Két lugn: Hé
SMEDDS chiza OLM tgo vi nhii tiong véi kich thwéc tiéu phan nano, PDI thdp, cdi thién dg hoa
tan va dac tinh gidi phéng OLM trong méi trwong md phong dwong tidu hda. Két qud tao co sé cho

nghién cizu téi wu héa tiép theo.

Tir khéa: Olmesartan medoxomil, SMEDDS, gidn do pha.

ABSTRACT

DEVELOPMENT AND EVALUATION OF AN OLMESARTAN
MEDOXOMIL-LOADED SELF-MICROEMULSIFYING DRUG
DELIVERY SYSTEM (SMEDDS)

Tran Tuan Khai, Nguyen Trung Truong Khanh, Le Hau, Huynh Truc Thanh Ngoc®
School of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh City

Background: Olmesartan medoxomil (OLM) is poorly water-soluble, which can limit
dissolution and contribute to low oral bioavailability. Objectives: To develop and evaluate a self-
microemulsifying drug delivery system (SMEDDS) to enhance OLM solubility and oral absorption.
Materials and methods: Solubility and self-emulsification were screened to select the oil phase,
surfactant, and co-surfactant. Pseudo-ternary phase diagrams were constructed and OLM loading
of candidate formulas (1-3% w/w) was assessed. Selected systems were characterized for particle
size, polydispersity index (PDI), zeta potential, thermodynamic stability, X-ray diffraction (XRD),
and drug release in a gastrointestinal simulation system (GISS). Results: The A5/B1 SMEDDS
(Capryol 90-Croduret 40-Transcutol HP) achieved 2% w/w OLM loading, rapidly self-emulsified,
and produced particles of 14-17 nm with PDI < 0.1 and zeta potential of 10 mV, The system was
thermodynamically stable with no OLM recrystallization detected from XRD in the test condition.
In GISS, it released 80% of OLM after 10 min and 100% after 50 min, maintained till the end of the
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test, outperforming the raw drug and a reference product. Conclusions: The OLM-loaded SMEDDS

forms a nano-sized emulsified system with low PDI and improves OLM solubility and in vitro release

in simulated gastrointestinal media, providing a basis for further formulation optimization.
Keywords: Olmesartan medoxomil, SMEDDS, ternary phase diagram.

I. PAT VAN PE

OLM la mét thudc chen thu thé angiotensin 11 chi yéu dung diéu tri ting huyét &p
man tinh. OLM hau nhu khéng tan trong nuéc, voi do tan thip 0,00742 mg/mL, han ché vé
hoa tan va c6 thé gop phan 1am sinh kha dung duong ubng thap [1].

Hé vi tu nhi (Self Micro-Emulsifying Drug Delivery System - SMEDDS) la mét
hdn hop cuaa pha dau, chat dién hoat (CDH) va chit déng dién hoat (CDDH). Khi bao ché
cac thudc ubng kém tan trong nudc & dang SMEDDS, sinh kha dung dudng ubng caa ching
thudng dwoc cai thién, giam tac dung phu ciing nhu sy kich tmg duong tiéu héa do thude
dugc phan tan nhanh chong va dong déu [2], [3]. M6t s6 nghién ctu cho thdy SMEDDS
chira OLM c6 thé cai thién céac chi tiéu lién quan dén hap thu/sinh kha dung so véi dang
thong thudng, du ti 18 tai OLM con han ché [4]. Do d6 dé tai duoc tién hanh véi myc tiéu:
1 Xay dung cong thic SMEDDS nén va 2 Khao sat ti I¢ tai ciing dic tinh Iy hda cua cong
thitc SMEDDS t6i wu chira OLM.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru
OLM dugc cap boi ZHEJIANG, Trung Quéc. Captex 200P, Captex 355 va Capmul
mua tu Abitec, My. Capryol 90, Labrafac PG, Labrafac lipophile WL 1349, Peceol,

Labrasol, Lauroglycol 90, Transcutol HP dén tor Gattefossé. Croduret 40 dugc tang boi
Develing, Viét Nam. Nudc cat (NC) va cac chat khac theo chuan phan tich hoiac dugc dung.

2.2. Phuwong phap nghién ciu

- Khio sat d§ tan cia OLM trong cic ta dwec:Luong du OLM dugc cho vao 1
mL t& dugc can khao sat, vortex trong 60 pht, siéu am ¢ 45 °C, 15 phut. Sau 1 gio, ly tam
¢ 10000 vong/phut,15 pht, loc qua mang PTFE 0,45 um va pha loang bang methanol. DBinh
luong bang do quang UV-Vis Amax=257 nm.

- Khao sat kha ning nhii hoa cia cac ta duwgc: Kha néng nhii hoa pha dau cua
CDH va CDDH dugc khao sat theo Diép Thi Diem Quynh va cong su [5].

- Xay dung gidn dé pha:Tao cic hdn hop pha dau, CDH va CDDH, ti I¢ mdi thanh
phan tir 10% den 80% (kl/kl), pha lodng 100 lan véi NC. Banh gia cam quan nhil twong tao
thanh sau 30 phdt.

- Sang loc cong thirc SMEDDS nén tiém niing: Chon céc cong thirc tao vi nhii
tuong trong suot hoac trong suot cé anh xanh, danh gia do bén nhiét dong, do ben trong cac
pH, kich thudc hat va do chi s6 da phan tan.

- Khao séat kha ning tai OLM cia cac SMEDDS nén: Thém vao 1,5 g mf}i cbng
thee SMEDDS duogc chon luwgng OLM ung \fé’i ti ¢ 1, 2 va 3% (kl/kl), khuay 700
vong/phut,120 phut va siéu am 15 phat. Ly tam hon hgp 10000 vong/phut, 15 phut, loai cong
thirc bi tua/tach pha. Cac cong thue khong quan sat thay tua hodc tach pha sau ly tam (10000
vong/phut, 15 phut) duoc gitr on dinh & nhiét d6 phong trong 24 gid, pha lodng 100 lan véi
NC, quan sat cam quan sau 8 gio.
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- C4c chi tiéu danh gia SMEDDS

Cam quan: Pha loing ca&c SMEDDS 100 lan véi NC, nhan xét cam quan (A: Trong
suét ddng nhat; B: Trong anh xanh; C: M anh xanh; D: Puc 4nh xanh; E: Rét duc).

D6 bén nhiét dong: Ly tam - pha loAing SMEDDS 100 lan véi NC, ly tm 10000
vong/phat,15 phat; Chu ky néng - lanh: Bat SMEDDS 6 gio tai 4°C, 6 gio tai nhiét do phong,
lap lai 6 chu ky. Ly tm 12000 vong/phut, 10 phat. Chu ky déng - ra dong: bat SMEDDS 6
gio trong diéu kién déng lanh, 6 gio rd dong, 1ap lai 6 chu ky. Sau 6 chu ky, ly tam mau 12000
vong/phut trong 10 phit, nhan xét cam quan nhu trén; Anh huong cua pH: pha lodng cac
SMEDDS 100 lan trong pH 1,2, pH 4,5, pH 6,8 va pH 7,4 va nhan xét cam quan.

Kich thudc tiéu phan trung binh (KTTP TB) va chi s6 da phan tan (PDI): pha lodng
SMEDDS 100 lan véi NC va do trén may Zetasizer Nano ZSP.

Kha nang giai phong hoat chit trong méi truong mé phong duong tiéu héa GISS
(gastro-intestinal simulation system) dugc thuc hién tuong tu Schellekens va cong su [6].

Nhiéu xa tia X (XRD) SMEDDS duoc do 1 tuan sau khi bao ché bang may Bruker
D2 Phaser (Billerica, USA), 20 5-60°, budc nhay 0,025°, 0,5 gidy mdi budc.

I11. KET QUA NGHIEN CUU
3.1. Sang loc ta dwgc va xay dung cac cong thirc SMEDDS nén tiém niing
3.1.1. Khao sat d¢ tan cia OLM trong ta dwoc
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Biéu d6 1. Po tan cia OLM trong céc ta duoc khao sat (n=3).

~Nhan xét: V¢i pha dau, Capryol 90 va Capmul MCM cho kha nang hoa tan OLM
tot nhat. V6i nhém CDH, OLM tan tot nhat trong Croduret 40 va Tween 20. Vé&i nhém
CDDH, OLM tan tot nhat trong Transcutol HP va PEG 400.
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3.1.2. Khao sat kha niang nhii hoa

120

98,34 g 77 99,68 98,43

B B

100 97,28 g5 62 97.49 96,06

80

60

40

Do truyén qua T (%)

20

Lacbrasol Tween 80 Kolliphor EL Tween 20 Croduret 40

H Capryol 90 Capmul MCM

120

98,82
100 96,48 93,63

D6 truyén qua T (%)
3

Transcutol HP PEG 400 Lauroglycol 90

Biéu d6 2. Kha ning nhii hoa pha dau cia CDH va CDDH (n=3).
Nhan xét: Capryol 90 - Croduret 40 cho d¢ truyén qua cao nhat (99,68%), duoc chon
dé khao sat chat ¢dng dién hoat. Transcutol HP cho do truyén qua cao nhat véi Capryol 90
- Croduret 40, do d6 chon hdn hop nay 1am co s¢ xay dung hé SMEDDS chira OLM.

3.1.3. Xay dwng gian dé pha
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Hinh 1. Gian db pha cho hdn hop Capryol 90, Croduret 40 va Transcutol HP.
Nhan xét: Cac cong thirc nam trong viing tao vi nhil twong trong suot dong nhét va
vi nhil trong trong c6 anh xanh dugc chon cho cac thir nghiém tiep theo.
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3.1.4. Panh gia cac cong thicc SMEDDS nén tiém ning
Bang 1. Panh gia tinh chat cac cong thic SMEDDS (v Mau dat, ¥ Mau khong dat)

Cong thirc Do bén Do bén trong céc pH KTTP TB PDI
nhiét déng 1,2;4,5;6,8va7,4 (n=3) (n=3)
Al (10:20:70) v v 19,96+ 0,23 | 0,11+0,03
A2 (10:30:60) v v 19,13+0,10 | 0,09+0,01
A3 (10:40:50) v v 19,09+ 0,24 | 0,13+0,02
A4 (10:50:40) v v 19,32+ 0,07 |0,15+0,01
A5 (10:60:30) v v 19,94+ 0,07 |0,08+0,01
A6 (10:70:20) v v 18,83+0,08 | 0,12+0,01
A7 (10:80:10) v 4 18,53+ 0,06 | 0,20+ 0,02
A8 (20:20:60) v v 27,41+£0,06 | 0,06+0,06
A9 (20:30:50) v v 25,56 £ 0,09 | 0,07 +0,04
A10 (20:40:40) |V v 22,93+0,10 |0,20+0,11
All (20:50:30) | v v 21,96+0,10 |0,09+0,01
Al2 (20:60:20) | v v 19,05+ 0,08 | 0,08+0,01
A13(20:70:10) |V v 18,96+ 0,09 | 0,08+0.01
Al4 (30:30:40) |V v 25,56+ 0,05 | 0,13+0,09
A15(30:40:30) | v v 2474+0,22 |0,04+0,01
A16 (30:50:20) | v v 2593+0,13 [0,26+0,01
Al17 (30:60:10) | v v 32,12+0,07 |0,28+0,01
Al18 (40:40:20) |V v 31,93+0,13 | 0,43+0,01
A19 (40:50:10) | v v 32,12 +0,07 | 0,45+0,01

Nhan xét: Cac cong thic A1 — A17 SMEDDS dat céc chi tiéu do bén nhiét dong va
trong cac pH, KTTP TB phu hgp va PDI nho. A18 - A19 bi loai do dai phén bo kich thudc
c6 dinh thir 2 ¢6 kich thudc 16n hon 200nm.

3.2. Khao sat va danh gia cong thirc SMEDDS chita OLM
3.2.1. Kha niing tai OLM trong cong thitc SMEDDS nén
Bang 2. Kha ning tai OLM trong cong thirc SMEDDS nén (v Mau dat, ¥ Mau khong dat)
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Cong thac Ti I¢ tai OLM (% Kkl/kI)
1% 2% 3%
Ly tm Oh 8h | Lytam Oh 8h Ly tam Oh 8h
Al13(20:70:10) | %
Al4 (30:30:40) | vV B D
Al15 (30:40:30) | %
A16 (30:50:20) | %

Al7 (30:60:10)

X

Nhan xét: O 2% OLM, chi A5 tao vi nhil twong trong suét sau 8 gio pha loéng. O
3% OLM trong SMEDDDS, khéng c6 cong thirc nao hoa tan h{at hoat chat va dat thir nghiém
ly tdm. B¢ tai t6i wu hoa hon nira cong thirc A5 (10:60:30) nham tang ti 1€ tai cia OLM.
Bang 3. Kha ning tai OLM trong SMEDDS nén téi uvu ti 1é (v Mau dat, ¥ Mau khong dat)

Ti Ié tai olmesartan medoxomil (% Kkl/kl)

Cong thuc 2% 2,5%
Ly tim Oh 8h Ly tim Oh 8h
Ab5 (10:60:30) v A A x
B1 (10:55:35) v A A x
B2 (12,5:57,5:30) x
B3 (12,5:52,5:35) x

Nhan xét: A5 va B1 c6 ti 1¢ tai OLM cao nhat, dugc dung cho cé4c thir nghiém sau.
3.2.2. Panh gia tinh chit h¢ SMEDDS chira OLM
Bang 4. Panh gia d6 bén nhiét dong SMEDDS chira OLM (v MAu dat thir nghiém, * Mau
khong dat thir nghiém)

Cong Do bén nhiét dong DJ trong cac mdi truong pH Dinh lugng
thuc No6ng — lanh Pong —rd dong 1,2 45 6,8 7,4

A5 v v A A A A 99,21%
Bl v v A A A A 99,82%

Nhan xét: Hai cong thirc dat tat ca thir nghiém, ham lvgng OLM dinh lwong gan
100% sau cac phép thir va khong ghi nhan su ket tua hay tach pha. Ket qua XRD (Biéu do
3) goi y OLM khoéng c6 hién tugng tai két tinh rd trong SMEDDS ¢ diéu kién khao sat.
Bang 5. Két qua KTTP, chi sé da phan tan va thé zeta cac cong thac A5 va B1 (n=3)

Bl A5
KTTP TB PDI Zeta KTTP TB PDI Zeta
NC 14,49+0,22 | 0,08+0,08 | 9,90+ 14,48 + 0,02 0,03+0,02 -11,73
pH1,2 | 1532+0,09 | 0,09 +0,08 0,28 15,40+ 0,01 0,02+0,01 +0,34
pH45 | 1581+0,07 | 0,05+0,05 15,90 +0,01 0,03+0,01
pH6,8 | 16,70+0,03 | 0,03 +0,02 16,33+ 0,01 0,03+0,01
pH74 | 16,41+0,01 | 0,04 +0,05 17,40+ 0,11 0,08 + 0,04

Nhan xét: Trong tit cac moi treong khac nhau cong thac AS va B1 ¢6 KTTP TB
(14,49 — 17,40 nm), PDI < 0,1 va tri tuyét doi the zeta khoang 9,62 — 12,07 mV.
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Biéu do 3. Kha ning giai phdng in vitro trong méi truong mé phong dudng tiéu hda (n=6)
va két qua XRD cuia nguyén liéu OLM, cong thic SMEDDS A5 va B1.

Nhan xét: Chi 18,40% OLM nguyén liéu duoc giai phong tai thoi diém 30 phut cudi
pha I. Luong OLM giai phong ting dan va dat 81,24% & thoi diém 125 pht (dau pha 111)
va duy tri dén cubi pha 111, giam nhe dén cudi pha IV dat 78,12%. Vién dbi chiéu OSART
- 20, giai phong hoat chat nhanh va nhiéu hon nhung van khéng hoan toan. Céc cong thirc
SMEDDS tai OLM (A5 va B1) giai phdng 80% chi ngay sau 10 phut thir nghiém va dat
100% sau 50 phat, duy tri trong khoang thoi gian dai dén gan cudi tha nghiém. Két qua
XRD cho thay OLM nguyén lidu xuat hién cac dinh nhiu xa dic trung cuia trang théi tinh
thé. Vi mau SMEDDS chita OLM A5/B1, cac dinh dic trung cia OLM khéng con quan
sét thay, goi y OLM trong h¢ SMEDDS ¢ trang thai hoa tan (hogc lugng tinh the thap dusi
ngudng phat hién ciia XRD) luc dénh gid. Do XRD c6 ngudng phat hién nhét dinh, két qua
nay chi mang tinh goi y tai thoi diém danh gia va can duoc cung ¢b bang nghién ctru 6n
dinh dai hon va/hoic céc Ky thuat bé trg (vi du DSC) trong céc nghién ctu tiép theo.

IV. BAN LUAN

4.1. Sang loc ta dwoc va xay dwng cac cong thiic SMEDDS nén tiém ning

H¢ SMEDDS Capryol 90-Croduret 40-Transcutol HP cho ti I¢ tii OLM cao nhat va

kha nang hinh thanh vi nhii tuong tot nhat. ’Vl‘Jng tao vi nhil twong rong (hon 50% gian do
pha), ching t6 kha nang tao vi nhii trong tot. Pa phan cac cong thioc SMEDDS nén tao vi
nhl twong khong ghi nhan tia/tich pha va it thay doi vé dac tinh hé (cam quan va/hoac
KTTP, PDI) khi pha loang trong cac moi truong pH khao sat.

4.2. Khao sat va danh gia cong thivc SMEDDS chira OLM

Céc cong thirc A5 va B1 cho kha ning tai OLM 2% (kI/KI), cao nhat trong céc cong
thirc khac o cung loai ta duoc, dat yéu cau tu nhii hoa nhanh (tao vi nhii twong trong
sudt/trong c6 anh xanh) va do bén nhiét dong (néng-lanh, dong-ra dong, ly tam). Hé
SMEDDS OLM A5vaB1 ¢c6 KTTP TB 14-17 nm, PDI < 0,1 cho théy dac tinh tao hé phan
tan nano tét [7]. KTTP trung binh va PDI cua ca hai c¢ong thirc it thay ddi gitra cAc moi
truong pH khao sat. Biéu nay cho thiy hé vi nhil twong tao thanh cé tinh bén vé mit kich
thudc twong ddi trong diéu kién in vitro mé phong, gitip duy tri dac tinh phan tan nano khi
di qua cac mdi truong pH khac nhau. Két qua XRD hd tro nhan dinh trong diéu kién khao
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sat, OLM khong c6 xu huéng tai két tinh r6 trong SMEDDS, la bang ching b0 trg cho danh
gi& on dinh vat ly cua hé bén canh cac phép thir 46 bén nhiét dong va quan sat tua/tach pha.

V. KET LUAN

Nghién ctru da xay dung duoc hai cong thuc SMEDDS OLM dung Capryol 90 —

erduret 40 — Transcutgl HP tu nhii hoa tao tiéu phan c6 KTTP TB duéi 50 nm, PDI < 0,1
va 6n dinh nhiét dong. O ti I¢ tai 2%, SMEDDS cai thién rd rét do hoa tan caia OLM va duy
tri lwong OLM giai phong 100% trong hau hét thoi gian ¢ moi truong GISS.
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