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Tom tat

Muc tiéu: Lam tang tbc do hoa tan ciia thude kho tan isradipine (IS) bang hé phan tan rén véi polyethylene
glycol 6000 (PEG 6000) va nghién ctru giai thich co ché lam ting tc d6 hoa tan cta hé phan tan ran
dugc bao ché. Phwrong phap nghién ciru: Hé phén tan rin dugc bao ché bang phuong phap néng chay.
Téc do giai phong cua hoat chat duoc khao sat trong mdi trudng thir pH 6,8. Phuong phap nhidu xa bot
tia X (powder X-ray diffraction) va ph6 hong ngoai (FTIR) dugc dung dé phan tich ciu tric tinh thé cua
thudc cling nhu xac dinh sy tuong tac cta thudc véi polymer trong hé phan tan ran. Két qua: Toc do
giai phong IS tir hé phén tan rin gia ting ddng ké khi so sanh voi tbe d6 giai phong cua IS chwa dugce
bao ché. Hé phén tan ran da lam giam cdu trac tinh thé cua IS. Phd hdng ngoai cho thiy ¢ su twong tac
gifta thudc va polyme trong hé phan tan ran. Két luan: PEG 6000 di dugc st dung thanh cong trong
viéc ting tdc dd hoa tan ctia thude kho tan IS béng hé phan tan rén, déng thoi co ché lam tang tdc do giai
phong hoat chét ciing duoc giai thich.

Tir khéa: thuéc khé tan trong nuée, toc do hoa tan, hé phan tan rdn.
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DISSOLUTION ENHANECEMENT OF AN ANTIHYPERTENSIVE AGENT
BY SOLID DISPERSION
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Purposes: To evaluate dissolution enhancement of IS, a poorly water-soluble drug, by PEG 6000-based
solid dispersion and investigate mechanism of dissolution enhancement from the solid dispersion.
Methods: Solid dispersion was prepared by melting method. Dissolution test was performed at pH 6.8.
Powder X-ray diffraction (PXRD) and Fourier transform infrared spectroscopy (FTIR) were used
to investigate the drug crystallinity as well as the interaction between drug and polymer. Results:
Dissolution rate of IS from the solid dispersion was significantly increased at pH 6.8 as compared to
the pure drug. Drug crystallinity was reduced. FTIR showed the interaction between polymer and IS
in the solid dispersion. Conclusions: PEG 6000 was successfully used to increase the dissolution of
IS. Moreover, mechanism of the dissolution enhancement was fully explained in the study.
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1. PAT VAN PE

Hé phan tan ran (HPTR) 1a mot trong nhing
phuong phép phd bién gin day dwgc ding dé
tang tbc d6 hoa tan cua cac thude kho tan. Thong
thuong, HPTR duoc bao ché bang cac chat mang
than nudc. Mot trong s6 cac chat mang than nudce
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thuong duoc st dung 1a polyethylene glycol 6000
(PEG 6000) vi c¢6 thé ting duoc do 6n dinh, do tan
va toc do hoa tan [1, 2].

IS 1a thuc ha huyét ap loai chen kénh calci [3].
Tuy nhién ddy 1a mot hoat chat rit khé tan trong
nudc (nhdé hon 10 pg/ml) [4]. Ngoai ra, sau khi

DOI: 10.34071/jmp.2013.5.3

- Ngay nhdn bai: 13/7/2013 * Ngay dong  diang: 23/10/2013 * Ngay xudt ban: 30/10/2013

Tap chi Y Dugc hoc - Truwong Pai hoc Y Duge Hué - S6 17 21



90-95% thudc duge hép thu, thudc dugc chuyén
hoa ¢ gan, do d6 sinh kha dung thdp vao khoang
15 - 24 %[5, 6]. Trong nghién ciru nay HPTR cua
IS v6i PEG 6000 dugc bao ché bang phuong phap
noéng chay nham lam ting téc do hoa tan cua IS,
qua d6 lam tang sinh kha dung, hi¢u qua diéu tri
ctia thudc nay. Co ché giai phong hoat chét cia
HPTR nay ciing dugc nghién ctru giai thich.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu: Polyethylene glycol 6000
(PEG 6000) dugc mua tr cong ty Sino-Japan
Chemical Co., Ltd. (Pai Loan). KH,PO, va
NaOH dugc mua tir Xilong Group (Trung Qudc).
Methanol va acetonitrile dung cho HPLC dugc
mua tir cong ty Fisher Scientific (M¥).

2.2. Phwong phap

2.2.1 Piéu kién sic ky long hiéu ning cao

Nong do thude IS dugc xac dinh bang phwong
phap hé thdng sic ky long hiéu ning cao dua
trén mot nghién ctu trude d6 [7]. Hé thdng sic
ky Dionex (My) voi cot phan tich Luna Sp C18
(150x4,6 mm) dugc st dung trong nghién ctu
nay. Pha dong 12 hdn hop methanol, nudc cét va
acetonitrile véi ti 18 7:3:5. Pau do UV duoc thiét
lap & bude song 325 nm. Toc do dong dugc dicu
chinh véi téc d6 1ml/phut. Toan bo dung méi duge
duoc loc qua mang loc 0,45 uM va loai bot khi
trudce khi str dung. Trong mdi dot bom mau, 20 pL
mau can phan tich dugc tiém vao hé thong sic ky
long hi€u nang cao.

2.2.2 Phuwong phdp thir toc dp gidi phong
hoat chit

Mot lugng bot hé phén tan rin twong duong
v6i 5 mg IS cho vao moéi trudng thir toe dd hoa
tan. May thu do hoa tan DT-70 (Pharmatest,
D) duoc dung dé xac dinh téc do phong thich
ctia hoat chat trong 900 ml méi truong pH 6,8 tai
37 °C dung canh khudy & téc d6 quay 50 vong/
phut. Tai cac thoi diém 10, 20, 30, 60, 90 va 120
phut, 1 ml mau duoc rat ra va thay thé bang mot
lugng dung dich mai trudng tuong tmg. Mau rut
ra dugc pha lodng va xac dinh téc d6 phong thich
clia hoat chat bang phuong phép sic ky long
HPLC duogc néu ¢ trén.

2.2.3 Bdo ché hé phan tan rin

Hé phan tan ran duoc bao ché bang phuong
phap dung moéi (solvent method) va phuong phap
nong chay (melting method). B&i véi phuong

phap dung moi, PEG 6000 va IS dugc hoa tan
trong ethanol. Sau d6 dung dich nay dugc bay
hoi trong tu say & 40 °C cho dén khi bay hoi hét
dung méi. Trong khi d6 ddi v&i hé phan tan bao
ché bang phuong phap noéng chay, PEG 6000
trudce ti€n duge lam tan chay ¢ nhiét d¢ 160 °C.
Sau d6 IS dugc phan tan vio polyme va khudy
cho dén khi tan hoan toan. Hon hop nay dugc
lam lanh nhanh & nhiét d6 khoang -20 °C trong
30 phut. Chét rin dong cing duoc lam ngudi tai
nhiét do phong. Thanh phan ti 1& polyme va thude
duge mo ta chi tiét trong bang 1.

Bang 1. Thanh phan cong thirc ctia hé phan tan ran

IS PEG 6000 | Tilé | Phwong phap
5mg 5mg 1:1 Nong chay
5 mg 35 mg 1.7 Noéng chay
5mg 50 mg 1:10 Noéng chay
5 mg 50 mg 1:10 Dung moi

2.2.4. Phwong phdp nhiéu xa bt tia X

IS nguyén li¢u ciing nhu h¢ phan tan rin chira
IS dugc phan tich biang phuong phap nhiéu xa
bot tia X dé xac dinh ciu trac tinh thé cua thude.
Cac mau dugc quét trong cac budc 0,02° trong
khoang tir 5° dén 60° (goc nhiéu xa 20) véi toc
do 1 giay/budc véi may nhiéu xa (Bruker, Puc).

2.2.5. Phwong phdp pho hong ngoai

Méy quang phd hdng ngoai (Bruker Vertex,
Duc) duoc ding dé phan tich phd cua thude IS,
PEG 6000 va hé phan tan ran. Budc song duoc quét
tir 500 dén 4000 cm v6i @6 phan giai 2 cm™. 1 mg
mau dugce tron véi 200 mg KBr dé tao vién KBr.

3. KET QUA VA BAN LUAN

3.1. Nghién ciru téc dd hoa tan

HPTR véi PEG 6000 dugc bao ché voi ti 18
1:10 bang 2 phuong phap khac nhau 1a phuong
phap nong chay (melting method) va phuong
phap dung moi (solvent method) dé tim ra
phuong phép téi wu bao ché HPTR. Két qua thir
tdc do hoa tan cho théy tdc d6 hoa tan cua thude
trong HPTR ting mot cach dang ké (hinh 1).
Tuy nhién, phuong phap néng chay cho thiy
hiéu quéa rd rét va toc do hoa tan gip doi so
voi phuong phép dung moéi. Do d6, phuong
phap nong chay duoc tiép tuc lya chon cho cac
nghién ctru tiép theo.
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Hinh 1. Tc d hoa tan ciia hé phan tan ran bang
phuong phap dung méi (solvent method)
va phuong phap nong chdy (melting method)
trong moi truong thir pH 6,8.

Két qua thir toc do hoa tan cia cac HPTR
dugc bao ché véi nhiéu ti 1& polyme khac nhau
cho tha"iy tdc d6 hoa tan cua thudce ti 16 thudn véi
s6 lugng polyme duoc sir dung va ti 16 1:10 1a ti
1¢ hiéu qua nhét c6 thé lam tang tdc d6 hoa tan
ctia thude (hinh 2). Cu thé, ti 16 1:4 va 1:7 cho thiy
chi taing duoc chua toi 40% sau 2 gio trong pH
6.8. Tuy nhién ti 1& 1:10 cho thay c6 thé ting dugc
phan trim thudc phong thich gan 100%.
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Hinh 2. Tdc d6 hoa tan ciia nguyén liéu thude
(IS) va hé phan tan rin ciia IS va polyme véi
cac ti 1¢ khac nhau trong moi truong thi pH 6,8
(1:4, 1:7 va 1:10).

3.2. Nghién ctru co' ché lam ting tdc do hoa
tan ciia thudc

Phuong phéap phén tich nhiéu xa bot tia X cho
thdy cac peak cta IS trong HPTR bi giam cuong
d6 hodc bién mat khi so sanh véi nguyén liéu IS
chua qua bao ché (hinh 3). Pidu nay ching minh
phan céu truc tinh thé cua thude da duoc chuyén
sang mot phan dang vo dinh hinh. N6i mot cach

khac, PEG 6000 trong HPTR lam giam ciu tric
tinh thé cua thudc va do d6 giup lam tang toc do
hoa tan cua thudc.
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Hinh 3. Phan tich nhiéu xa bt tia X cta thudc

(IS), PEG 6000 va h¢ phén tan ran (HPTR).

Bén canh viéc khao st cdu trac tinh thé cua
thudc, phé hf”)ng ngoai dugc dung dé khao sat su
tuong tac gitta polyme va thude (hinh 4). Phén tich
cho thiy peak dic trung cia PEG 6000 gan ving
2881 cm! dugc cho 1a ciia CH [8, 9] ciing dong
thoi hién dién trong HPTR, diéu nay chimg t6 su
hién dién ctia PEG 6000 trong cong thirc. Pho hong
ngoai cua IS cho théiy su hién dién cua peak tai
3346 cm™ dugc cho 1a cia N-H. Tuy nhién, peak
nay da dich chuyén sang phai tai 3321 cm. Sy dich
chuyén peak nay duogc cho co thé 1a xay ra lién két
hydro gilta nguyén tr hydro ctia nhom N-H trén IS
véi nguyén tr oxy trén PEG 6000 [10].

Hinh 4. Pho hdng ngoai cia thude (IS), PEG
6000 va hé phan tan ran (HPTR).

4. KET LUAN

HPTR cua IS va PEG 6000 da duogc bao ché
thanh cong bang phuong phap néng chay. Cau tric
tinh thé cua thudc bi giam trong HPTR va di co
su twong tac xay ra giira thudc va polyme dugc st
dung, day chinh 13 co ché chinh gitp cho IS phong
thich nhanh hon trong HPTR.
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