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NGHIEN CU’U BAO CHE HE PHAN TAN RAN CIPROFIBRATE
BANG PHUONG PHAP BOC HOI DUNG MOI

Lwong Quang Anh', Ngé Thi Thuy?, Nguyén Trong Diép?, Nguyén Ngoc Chién®

TOM TAT

Muc tiéu: Bao ché dwoc hé phan tan ran (HPTR) ciprofibrat (CIF) bang phwong phap bébc
hoi dung méi. Péi tirong va phwong phap: Cac nguyén liéu va hoéa chét dat tiéu chuan dwoc
dung hoac phan tich. Phuwong phéap bbc hoi dung méi dwoc s dung dé bao ché HPTR CIF.
Dinh lwgng CIF trong HPTR va trong méi trwéng hoda tan acid hydroclorid pH 1,2 bang phwong
phap do quang phd hép thu t& ngoai tai bwéc séng 228 nm. S& dung phd héng ngoai va nhiét
vi sai dé danh gia cac dac tinh vat ly cia HPTR. Két qua: HPTR CIF c6 kha nang giai phong
100% dwoc chét sau 60 phat trong méi trwdng acid hydroclorid pH 1,2. HPTR CIF cé d6 tan
trong nwéc cao gap 4,89 1an so v&i nguyén liéu. Dwoc chat trong HPTR khéng twong tac véi
cac ta duwoc st dung trong qua trinh bao ché. Két luan: B4 bao ché thanh cong HPTR cla CIF
& quy mé phong thi nghiém.

* T khod: Hé phan tan rén; Ciprofibrate; Béc hoi dung méi.

Preparation of Ciprofibrate Solid Dispersion Using Solvent
Evaporation Method
Summary

Objectives: To prepare ciprofibrate solid dispersion using the solvent evaporation method.
Subjects and methods: The active pharmaceutical ingredient, excipients, and chemicals were
of pharmaceutical or analytical grade. The solvent evaporation method was used to prepare the
pharmaceutical formulation. The content of ciprofibrate was determined by ultraviolet
spectrophotometry at 228 nm in solid dispersion formulation and in an acidic hydrochloride
medium (pH 1.2). Infrared spectrum and differential scanning calorimetry were used to evaluate
the physical properties of the chosen solid dispersion. Results: Ciprofibrate was released 100%
from the selected formulation after 60 minutes in vitro dissolution. Solubility of ciprofibrate in the
chosen solid dispersion formulation was increased 4.89 folds than that in raw material. It had
been shown no interactions between the drug substances with other excipients used in the
preparation. Conclusions: The solid dispersion containing ciprofibrate was prepared successfully
in the laboratory.

* Keywords: Solid dispersion; Ciprofibrate; Solvent evaporation.
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DAT VAN BE

Ciprofibrat 12 mét dan chét cia acid
fibric c6 tac dung ha cholesterol va
triglycerid mau, dung dé diéu tri réi loan
lipid mau [2]. CIF thudc phan nhom Il
trong hé théng phan loai sinh dwoc hoc,
c6 do tan kém va tinh thdm tét [3]. Céac
tinh chat nay lam han ché kha nang giai
phéng dwoc chét tlr dang thudc va lam
giam sinh kha dung cua CIF. Hién nay,
HPTR dwoc coi la hé dwa thubc vao co
thé v&i nhiéu wu diém nhw bao ché don
gian, c6 hiéu qua kinh t& ma van cai thién
dwoc do tan, téc do hoa tan do lam tang
dién tich tiép xuc bé mét gitra dwoc chét
va méi trwdng hoa tan, giup cai thién sinh
kha dung cua thubc mét cach dang ké. Vi
vay, nghién ctu bao ché HPTR cua CIF
dwoc thwc hién nhdm: Ung dung vao
phét trién cac dang thuéc chira CIF trong
diéu tri.

DOl TUONG VA PHUONG PHAP
NGHIEN CUrU

1. Péi twong nghién ciru

* Nguyén liéu: CIF dat tiéu chuan
Dwoc dién chau Au (EP 90), CIF chuén
(Sigma-Aldrich, Singapore), hydroxypropyl
methylcellulose E6 (HPMC EB6), polyvinyl
pyrrolidon K30 (PVP K30), polyethylen
glycol 4000 (PEG 4000), Tween 80,
poloxamer, natri lauryl sulfat (NaLS) dat
tiéu chuan dwoc dung. Cac dung méi,
hoa chét khac dat tiéu chuan phan tich.

* Trang thiét bi: May khudy tir WiseStir®
MSH 20A (Han Quéc), hé théng thlr do
hoa tan Pharmatest (Bwc), may quang
phd UV-Vis Optima SP-3000 va may
quang phd héng ngoai Jasco FT-IR (Nhat

Ban), may phan tich nhiét vi sai Mettler
Toledo (M§) va cac trang thiét bj khac.

2. Phwong phap nghién cioru

* Phuong phép bao ché HPTR cda CIF:

- Bao ché HPTR cua CIF béng phwong
phap béc hoi dung méi: Can CIF va
polymer theo cac céng thirc khao sat.
Hoa tan polymer vao trong ethanol tuyét
ddi (PEG, PVP K30) hoac trong methanol
(HPMC E6), thém chét dién hoat, khuéy
trén may khudy tr cho tan hoan toan.
Hoa tan CIF vao dung dich trén, khuéy
cho tan hoan toan tao thanh dung dich
trong subt. S&y hén hop trong ti sy chan
khéng & nhiét do 40°C (PVP K30 va
HPMC E6) va & 25°C (PEG) dén khi ham
dm < 2%. P& hé 6n dinh trong binh hat
adm khoang 24 gid. Nghién min, ray qua
ray 250 um. Bao quan trong lo thdy tinh,
nut Kin.

- Bao ché hdn hop vat Iy (HHVL) voi
thanh phan twong tv nhw HPTR theo
nguyén tac trén déng lwong dé so sanh
kha nang giai phong CIF tv HHVL voi
nguyén liéu va HPTR.

* Phurong phap danh gia HPTR caa CIF:

- Binh lvgng CIF trong HPTR va trong
danh gia kha nang giai phong CIF tw
nguyén liéu va HPTR theo phwong phap
do quang phdé hép thu t& ngoai & buwdc
séng 228 nm, mau chuan cé néng do
khoang 8 pg/ml, dung méi la nwéc cat
hoac dung dich acid hydroclorid pH 1,2.
Phwong phap nay c6 khoang tuyén tinh
trong néng d6 t» 2 - 12 ug/ml theo
phwong trinh y = 0,0439 x + 0,02 (dung
moi 1a nuwéc cét), theo phwong trinh
y = 0,0406 x + 0,0078 (dung mai Ia moi
trwong acid) véi cling hé sé héi quy tuyén
tinh R® = 0,9998.

13



TAP CHi ¥ DUQC HOC QUAN SU SO 6-2021

- Banh gia kha nang giai phong CIF tw
nguyén ligu va HPTR: Thiét bi canh
khudy, tbc d6 quay 50 vong/phut. Méi
trwong ther la 900 ml dung dich acid
hydroclorid pH 1,2, nhiét d& 37 + 0,5°C.
Thoi gian thir 14 60 phat. Méi céc chira
lwong mau twong rng voi khoang 100
mg CIF. Do quang phd hép thu t& ngoai 5
ml mau thlr & céc thdi diém khac nhau
(pha loang néu can) tai buéc séng 228
nm, ¢4 so sanh vé&i mau chuén (n = 3) [4].

- Banh gia dé tan cua CIF nguyén liéu
va CIF trong HPTR: Phan tan mau twong
rng khoang 200 mg CIF trong 50 ml
nwéc, khudy déu badng may khudy cé tbc
dd 600 vong/phdt tai nhiét d6 25°C. Sau
72 gio, hat 15 ml dich thr dem ly tam vo&i
tbc do 5.000 vong/phat trong 30 phat thu
dwoc dich trong. Loc qua mang cellulose
acetat 0,45 pm, dinh lwong CIF. Tiép tuc
lap lai cac thao tac trén t&r bwéc hat mau

(sau méi khoang 12 gi®) cho dén khi
néng dd CIF khong déi. M&i mau thr 1am
3 1an Iy gi4 tri trung binh [5].

- Panh gia mét s dac tinh vat ly cla
CIF trong HPTR:

+ Béanh gia twong téc gitra CIF va cac
t4 dwoc trong HPTR: LAy khoang 0,5 -
1,0 mg chét ran dwoc tron kj véi 100 mg
bot KBr khd. H6n hop dwoc ép vai khudn
dé&c biét dwoi ap suét 1,0 - 1,5 atm dé tao
ra dia trong subt. Twong tac dwoc ghi
trén may quang phé héng ngoai Jasco
FT-IR v&i dai buéc song 4.000 - 400 cm™,
so sanh vé&i CIF nguyén liéu, HHVL va
placebo.

+ Péanh gid dang thu hinh cua CIF
trong HPTR: Nghién min mau phan tich,
cho vao dia do phén tich nhiét vi sai, do &
dai nhiét d6 0 - 250°C, tbc do gia nhiét
10°C/phut, so sanh véi CIF nguyén liéu,
HHVL va placebo.

KET QUA NGHIEN CUrU VA BAN LUAN
1. Anh hwéng cuaa loai polymer dén qua trinh bao ché va kha nang giai phong

ciprofibrate

Bao ché HPTR v&i khéi lwong CIF 1a 1,0g, thay ddi cac polymer khac nhau, danh
gi4 qua trinh bao ché va kha nang giai phong CIF tir HPTR sau 60 phut, so sanh véi
cong thire CTO chi cd CIF nguyén liéu. Két qua thé hién & bang 1.

Bang 1: Anh hudng cla loai polymer dén qué trinh bao ché va kha nang giai phéng CIF.

Cong thire va chi tiéu CToO CT1 CT2 CT3
CIF (9) 1,0 1,0 1,0 1,0
PEG 4000 (g) 3,0
PVP K30 (g) 3,0
HPMC E6 (g) 3,0
Hinh thérc bét HPTR Khéng tao bot Bo6t min Bo6t min
Qué tinh bio oné hong tac b6t duos | dénghibn | kna nghien
Ty |1& CIF gidi phéng (%) 7,44 £ 0,76 24,77 £ 0,99 17,37 £ 0,61
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V&i CT1, sau khi béc hoi hét dung moi
thu dwgc moét 16p mang déo quanh, khé
ldy hén hop HPTR. Nguyén nhan la do
nhiét d6 néng chay ctia PEG 4000 thap
trong khodng 55 - 63°C nén rat khé say
khd hén hop bét va nghién thu lay san
phadm. Véi CT2 va CT3 tao dwoc bot min
nhwng bét CT3 twong dbi khé nghién, gay
khé khan cho qua trinh bao ché so voi
CT2 (bdt d& nghién hon).

Do hoa tan cta CIF (CTO) 1a rat thap
xuét phat tlr tinh so nwéc cia duwoc chét,
cac tiéu phan CIF ndi trén bé mat va co
xu hwéng két tu véi nhau lam gidm dién
tich bé mat tiép xtc v&i méi trwdng hoa tan.
HPTR cai thién do hoa tan cla dwoc chét
S0 v&i dang nguyén liéu la do lam giam
kich thwéc tiéu phan, déng thoi lam tang
tinh thAm bé mat ctia dwoc chét [6]. Mc d6

cai thién dé hoa tan dwoc chét cia PVP
K30 (CT2) va HPMC E6 (CT3) phu thudc
vao tinh chét ly hda cta polymer déng vai
trd 1a chat mang. O day, kha nang giai
phéng CIF trong HPTR véi PVP K30 cao
hon trong HPTR vé&i HPMC E6 ¢6 thé do
HPMC E6 trwong né tao gel sau khi tiép
xuc v&i moi trwdng hoa tan da lam giam
sy gidi phong dwoc chat tv HPTR. Lwa
chon PVP K30 (CT2) dé tiép tuc khao sat.

2. Anh hwéng cua ty 1é PVP K30 dén
kha nang giai phong ciprofibrate

T coéng thirc CT2 cb ty l1é CIF/PVP
K30 1a 1/3, tién hanh bao ché cong thirc
CT4 va CT5 c6 ty 1&é CIF/PVP K30 twong
tng 1a 1/1 va 1/5. Két qua danh gia kha
nang giai phéng CIF tr HPTR sau 60
phut (Bang 2).

Béng 2: Anh hwéng cda ty 1é PVP K30 dén kha nang giai phong CIF.

Cong thirc va chi tiéu CTO CT2 CT4 CT5
CIF (9) 1,0 1,0 1,0 1,0
PVP K30 (g) 3,0 1,0 5,0
Hinh thérc bét HPTR Bo6t min Bo6t min Bot min

o R B Bét gion, Bét gion, Bot gion,
Qué trinh bao ché - N - N - N
dé nghién dé nghién dé nghien
Ty 1& CIF gidi phong (%) 7,44 £0,76 24,77 £0,99 14,80 + 2,21 31,59 £0,47

Kha nang giai phong CIF trong HPTR
véi cac ty 1& chat mang khac nhau déu
dwoc cai thién dang ké so véi nguyén liéu
CIF (CTO0), ty I& thuan v&i ndng dd chét
mang trong HPTR. CIF giai phéng cao
nhat & CT5 (31,59%) voi ty & CIF/PVP
K30 1a 1/5, tiép do6 la CT2 (24,77%) va
CT4 (14,80%). Két qua trén twong déng
v&i nhan dinh cua Hussain A.S. va CS [7]
vé vai trd ctia PVP K30 trong cai thién do

hoa tan cla dwoc chét nhuw ketoprofen to
HPTR. C4c t4c gia nhan thay PVP K30 da
cai thién dang ké do6 hoa tan va do tan
cua ketoprofen tr HPTR. Khi tang ty 1é
PVP K30/dwoc chat trong HPTR tir 1/1 -
8/1 thi do tan cla ketoprofen tang ttr 2,5 -
3,5 lan so v&i nguyén liéu. V& do hoa tan,
khi tang ty 1& PVP K30/dwoc chat tov 2/1 -
6/1 thi lwvong ketoprofen giai phéng tw
HPTR tang tr 47,45 - 64,76%. Sw cai
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thién do hoa tan dwoc chéat tvr HPTR cla
PVP K30 c6 thé dwoc giai thich do PVP
K30 1a mét polymer cé tinh thdm va tan
tét trong nwdc, khi chat mang nay hoa tan
vao nuwdc sé kéo theo cac phéan tir dwoc
chat hoa tan vao méi trwong, dan dén
dd hoa tan cta cac dwoc chat kém tan
nhw CIF hay ketoprofen dwgc cai thién
dang ké.

Nhw vay, HPTR bao ché véi céc ty lé
PVP K30 tang lén déu gitp lam tang dang
ké kha nang giai phéong CIF tr HPTR. Tuy
nhién, khi lwgng PVP K30 st dung cang
cao thi HPTR cang dé& hat &m va khé bao
quan, anh hwéng dén qua trinh bao ché
céc dang thuéc tv HPTR. Vi vay, nghién

ctu khéng tiép tuc tang lwong PVP K30
Ién va Iya chon ty I&é CIF/PVP K30 la 1/5
(CT5) dé tién hanh cac khao sat tiép theo.

3. Anh hwéng cua loai va ty lé chat
dién hoat dén kha nang giai phong
ciprofibrate

Chét dién hoat dwoc st dung véi vai
tro 1a t&4 dwoc lam tang d6 tan va tang tinh
6n dinh cta dwoc chét it tan trong HPTR
[1]. Lwa chon 3 chét dién hoat 1a Tween
80, NaLS va poloxamer dé bao ché HPTR
tr cong thirc co ban 1a CT5. Thanh phan
cong thirc va két qué danh gia kha nang
giai phéng CIF tr HPTR sau 60 phut
(bang 3).

Béng 3: Anh hwéng cla loai va ty 1é chéat dién hoat dén kha nang giai phéng CIF.

Cong thirc | ro | o15 | c16 | €17 | cT8 | cTo | €T10 | €T11 | cT12 | CT13 | CT14
va chi tiéu
CIF (g) 1010|1010 |10 | 10| 10 | 10 | 10 | 10 | 1,0
PVP K30 (g) 50 | 4,97 | 494 | 488 | 497 | 494 | 488 | 497 | 494 | 488
Tween 80 (g) 0,03 | 0,06 | 0,12
NaLS (g) 0,03 | 0,06 | 0,12
Poloxamer (g) 0,03 0,06 0,12
Ty 18 CIF gidi| 7,44 | 31,59 | 38,89 | 62,11 | 68,50 | 35,30 | 42,45 102,91 | 28,51 | 61,38 | 68,68
phéng (%) |+0,76|+0,47|+0,88|+1,53|+0,84|+0,73| £+0,88 | 1,08 | 0,77 | +2,13 | £ 1,08

Khi tang ty 1& ca 3 chéat dién hoat trong HPTR cua CIF thi kha nang giai phéng cla
CIF tr HPTR déu tang Ién, dat cao nhat & CT11 (ddi véi NaLS), tiép theo 1a CT8 (dbi
véi Tween 80) va CT14 (dbi véi poloxamer). Sy c6 mat ciia NaLS trong HPTR (CT11)
lam t&ng nhanh nhat d6 hoa tan cta CIF, dat 102,91% sau 60 phut. Danh gia kha néng
gidi phong CIF tr HPTR CT11 theo ting thoi diém cho thay, sau 20 phat gan nhw giai
phéng hoan toan CIF, dat t&i 98,48% (Hinh 1). Két qua nay phu hop véi nghién ciru
ctia Zhu W. va CS, cac tac gia nhan thdy NaLS cé kha nang twong tac véi fenofibrat
t6t hon Tween 80, gilip cai thién t6t nhat kha nang hoa tan fenofibrat tir HPTR [8].
DPoéng thai, NaLS 1a chat gay thdm, chét dién hoat c6 gia tri HLB cao nén cé thé giup
cai thién d6 tan cta CIF t6t hon. Lwa chon CT11 cho cac danh gia tiép theo.
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Tién hanh bao ché HHVL chira CIF bang cach tron déu nguyén liéu CIF véi PVP
K30 va NaLS theo dung ty 1& nhw CT11, thu dwoc CT15. Két qué danh gia kha nang
gidi phéng CIF sau 60 phut tv HPTR (CT11), HHVL (CT15) va CIF nguyén liéu (CTO)
(hinh 1).
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Hinh 1: D thi giai phéng CIF tr CT11, CT15 va CTO.

Hé phan tan ran va HHVL cua CIF chira chat mang PVP K30 va chat dién hoat
NaLS (CT11, CT15) déu gilp cai thién rd rét do hoa tan so véi CIF nguyén liéu (CTO).
Cu thé tai thoi diém 60 phat, CIF nguyén liéu giai phong 7,44%, HHVL chia CIF gidi
phéng 47,86%, trong khi HPTR chia CIF giai phéng 100% dwoc chét. Biéu dé cho
thdy HPTR gilp cai thién c6 y nghia do hoa tan cia dwoc chat kém tan trong nuéc.
Tiép tuc danh gia mét sé d&c tinh cia HPTR (CT11).

4. Xac dinh do tan cua ciprofibrate nguyén liéu va ciprofibrate trong hé phan
tan ran

Do tan cta CIF nguyén liéu va CIF trong HPTR (bang 4).

Bang 4: Do tan cua CIF nguyén liéu va CIF trong HPTR (n = 3).

Mau tho Do tan (mg/ml) Ty lé tang do tan (lan)
Nguyén liéu (CTO) 0,096 + 1,86 1,0
HPTR (CT11) 0,47 +0,87 4,89

Do tan cta CIF nguyén liéu dwoc cai thién rat nhiéu khi chuyén sang bao ché HPTR
v&i cong thire CT11, tang gép 4,89 1an. Diéu nay phu hop véi kha néng giai phong CIF
sau 60 phat cta CT11 1a 102,91%, cao hon nhiéu so vé&i CIF nguyén liéu (chi dat
7,4%). Nhw vay, HPTR dwoc bao ché thanh cong da khac phuc dwoc nhwoc diém so
nwéc cla dwoc chét.
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5. Danh gia moét sé dic tinh vat ly cua ciprofibrate trong hé phan tan ran

DPanh gia twong tac gitra CIF va cac ta dwoc st dung trong HPTR théng qua két
qua so sanh phd héng ngoai (IR) cia mau thr HPTR (CT11) véi CIF nguyén liéu,
HHVL va placebo (Hinh 2).
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Hinh 2: Phé IR cta CIF nguyén liéu, mau thir (CT11), HHVL va placebo.

T két qua phé IR ctia mau CIF nguyén liéu, HHVL va HPTR (CT11) xuét hién céc
dinh d&c trwng twong dwong nhau cho thdy: Dwoc chat da cé trong cac hén hop bot
trén. Tuy nhién, khi so sanh cwéong dd, cac dinh trén phd cia HHVL va HPTR (CT11)
déu thap di dang ké so v&i CIF nguyén liéu, nguyén nhan do lwong chéat mang
(polymer) trong c&c hén hop trén I&n, 1am ham lwong CIF thdp di nén kém déac trung
hon. Do d6, dwa vao phé hdng ngoai IR so bd cho thdy khéng cé sy twong tac gitra
CIF va céc ta dwoc trong cac mau thie.

Phan tich nhiét vi sai (DSC) dé danh gia dang thu hinh ctia CIF trong HPTR théng
qua sw so sanh phé DSC cta CIF nguyén liéu, HHVL, placebo va mau thir HPTR
(CT11) (Hinh 3).

T T T T T T T u T T T T - T
2 4 6 8 i 2 14 16 ] ] 2 M mn

Lab: METTLER STAR® SW 15.00

Hinh 3: Phé DSC cia CIF nguyén liéu, HHVL, placebo va mau ther (CT11).
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Gian dd nhiét cta CIF nguyén liéu cho
thdy c6 mét pic thu nhiét & 119,52°C
twong ng v&i nhiét d6 ndng chay cua
CIF. & mau HPTR (CT11), khéng con
thay xuét hién pic thu nhiét cta CIF, diéu
nay chirng t& HPTR cé ciu tric déng
nhét va CIF d& chuyén sang dang vé dinh
hinh c6 dd tan I&n hon nhiéu so v&i
nguyén liéu. Tuy nhién, can cé thém céac
danh gia vé tinh chéat vat ly cta CIF khi
dwoc bao ché & dang HPTR m&i c6 thé
dua ra dwoc két luan cubi cung vé dang
thu hinh cha dwoc chét.

KET LUAN

Pa bao ché dwoc HPTR cta CIF cé
kha nang giai phéng 100% CIF sau 60
phut trong méi trwong acid hydroclorid pH
1,2. Trong HPTR, CIF cé d6 tan trong
nwéc cao gap 4,89 lan so véi CIF nguyén
liéu. Dwoc chét trong HPTR khéng c6 sw
twong tac voi cac ta dwoc st dung dé
bao ché HPTR.
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