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Summary
The main purpose of this study was to develop and solidify a self-nano emulsification drug
delivery system (SNEDDS) containing fenofibrate to enhance the dissolution rate of fenofibrate.
A ternary phase diagram were constructed to determine efficient self-emulsification regions.
The optimal SNEDDS formulation selected contained Labrafil M1944CS (20 %), Acrysol EL135
(40 %), Transcutol HP (40 %). The particle size of Feno SNEDDS was approxiately 150 nm. Using
calcium silicate as an adsorbed material solidified SNEDDS. The powder solidified with fenofibrate

content of 9.98 % was good appearance and released drug nearly 100% after 10 mins.
Keywords: Fenofibrate, SNEDDS, pseudoternary phase, calcium silicate.

Pat van dé

Fenofibrat (Feno) la dan chét cla acid fibric,
dwoc st dung rdng rai trong cac phac do diéu tri
réi loan m& mau. Tuy nhién, do kém tan trong
nwéc nén kha nang hoa tan va sinh kha dung
clia Feno la rat thap va kém &n dinh . Dé tang
sinh kha dung cta Feno, mét trong cac bién
phap la st dung hé nano tw nhii héa (TNH) do
cé nhidu wu diém. Hé TNH vira c6 kha nang lam
tang do tan ctia Feno, vira tdng kha nang hép thu
va bdo vé duoc chat (DC) tranh khdi &nh hwéng
mot s6 yéu tb bat loi tir dwong tiéu héa ? 3. vi
vay chang toi tién hanh nghién ciu nay véi muc
tieu xay dwng dwoc cong thirc bao ché va ran
hoéa hé TNH chira Feno.

Nguyén liéu, phwong phap nghién ciru

Nguyén liéu

Feno (Trung Quéc), ddu dau nanh, dau
hwéng dwong, Span 60, Tween 80, isopropyl
myristat (Trung Qubdc); Labrasol, Labrafil
M1944CS, Transcutol HP (Gattefossé, Phap);
Acrysol EL135 (Corel Pharma Chem, An Do);
PEG 400 (Singapore); calci silicat dang 16 xdp
(Nhat Ban); Aerosil 200 (Btrc); Neusilin US2
(Nhat Ban); Syloid 244FP Silica (My): Dat tiéu
chuan dwoc dung. Cac héa chat khac dat tiéu
chuan phan tich.
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Phwong phap nghién ctru

Phwong phédp bao ché va dianh gia hé TNH
chira Feno

Xac dinh do tan cta Feno trong ta duwoc:
Cho vao microtube 2 ml mét lwgng chinh xac
khoang 1 g ta duoc 16ng, thém tir tr dworc chat
vao, réi ldc xody (Votex mixer VM300 - Dai
Loan) trong 10 phut dén khi dwoc chat thém vao
khong tan thém. Hén hop sau d6 dwoc lac déu
& nhiét d6 25 °C trong 48 gi& (may Bio - Shaker
BR - 300LF - Nhat Ban) dé& can bang qua trinh
hoa tan. Sau dé ly tam cac microtube &
6000 vong/phut (may HERMLE Labortechnik
GmbH - Z 326k - Buc) trong 10 phat va xac dinh
néng dd Feno trong ta dwoc Idng béng phwong
phap HPLC duwéi day.

Xay dung gidn db pha: Tham khao nghién
clru clia Gun Gook Kim va CS ", gian db pha
duwoc xay dung theo nguyén tic: Bao ché céac
hén hop gébm 3 thanh phan: pha dau (O) — chét
dién hoat (S) — chat déng dién hoat (Co.S) véi
céac ti & khac nhau cta 3 thanh phan do. Gian
dd pha dwoc xay dwng tlr cac diém cé hinh thirc
cdm quan la nhi twong “t6t” bang phdn mém
Chemix School 7.0.

Xac dinh dé tan cta Feno trong hé ta duwoc
TNH: Phwong phap xac dinh do tan cta Feno
trong cac hé ta dwoc TNH twong tw phuong
phap xac dinh dé tan Feno trong ta duoc.

Dénh gié dé én dinh vat ly hé TNH: Quan sat
s bién dbéi vé thé chat, mirc do phan I&p, mau
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sac clia cac hé TNH chira Feno & diéu kién
phong (To: 15 - 30°C) trong 30 ngay.

Phwong phap dinh lwong: Pinh lwgng Feno
bang phwong phap sac ki Idng hiéu nang cao
(HPLC) voi cac diéu kién: Hé thdng Agilent
1260, cOt Agilent XDB — C18 (150 mm x
4,6 mm, 5 pym), pha déng hén hop methanol
(MeOH) : dung dich KH2PO4 10-3 M pH 2,9
(80:20), detector DAD 291 nm, tbc d6 dong
1 mljphtt, thé tich tiém: 20 pl. Mau ther 1 hé
TNH pha trong MeOH, néng d6 40 pg/ml.

Pénh gié dé én dinh cda nhi tuong chira
Feno: Phéi hop 0,3 ml hé TNH vao céc chira
300 ml nwéc, duy tri nhiét dé 37 °C. Sau cac
khoang thoi gian 0,5 gio; 1 gio; 2 gio; 4 gio;
8 gi®o, hat 5 ml dich vao éng Falcon va ly tam
(tbc dd 1300 vong/phut, 15 phat) dé loai cac
thanh phan da két tinh, déng thoi bd sung lai
5 ml nwéc vao céec. Tién hanh do kich thudc
giot (KTG), PDI trén thiét bi Zetasizer Nano
ZS90 - Malvern (Anh) va xac dinh ham luwong
Feno trong phan dich sau ly tam bang phuwong
phap HPLC & trén.

Phwong phdp ran hoa hé TNH va danh gia
bét chira hé TNH sau rdn héa

Phwong phéap rén hoa: Hé TNH dwoc ran hoa
bang phwong phap hap phu Ién cac chat mang
nhw sau: Phéi hop hé TNH chira Feno vao chét
mang (d4 ray qua ray 0,125 mm) trong cbi stv va
tron déu lién tuc dén ddng nhéat.

Phuwong phap dinh ltgng: Can mét lvgng bot
twong duwong 40 mg FB vao binh dinh muirc
100 ml, thém 50 ml MeOH, day nép, siéu am

trong 10 phut cho tan hét. B6 sung MeOH dén
vach, lac déu. Pha loang 10 Ian bang pha déng,
loc qua mang loc 0,45 pm.

Danh gia dé6 hoa tan: Can chinh xac moét
lwong bot sau hdp phu twong ng véi 40 mg
Feno. Tién hanh trén may thk hoa tan
PHARMATEST, thiét bi canh khudy, téc do
50 vong/phat, mdi trwdng dung dich NaLS
0,72% & nhiét do 37 £ 0,5 °C. Dinh lwgng ham
lwong dwoc chat hoa tan bdng HPLC tai cac
thoi diém 10, 20, 30, 40, 50, 60 phut.

Két qua va ban luan

Két qua bao ché hé TNH chira Feno

D6 tan Feno trong ta dwoc

Két qua khao sat do tan ciia Feno dwoc trinh
bay tai bang 1. Labrafil 1944 CS c6 kha nang
hda tan Feno nhiéu nhét (46 tan Feno trong
Labrafil 1944 CS: 55,72 mg/g) dwgc lwa chon
lam pha dau. Twong tw, Transcutol HP duoc
chon lam chét ddng dién hoat. Trong nhém chét
dién hoat, cac ta dwoc Acrysol EL135, Labrasol,
Tween 80 c6 khd ndng hoa tan fenofibrat gan
twong dwong nhau (~ 70 mg/g) va déu cao hon
han Span 60 (31,19 mg/g). Do d8, cac thanh
phdn hé TNH gbm co6 Labrafi 1944 CS,
Transcutol HP va 3 chat dién hoat Acrysol
EL135, Tween 80, Labrasol dwgc chon cho
nghién ctru tiép theo.

Bang 1. Két qué dé tan Feno (mg/g) trong chat mang (n = 3) (25°C)

Pha dau Chét dién hoat Chét déng dién hoat
Dé&u dau nanh 40,33+2,5 Span 60 31,19 £ 1,1 PEG 400 41,15+ 3,3
Dau 36,75+30  Acrysol EL135  7416+22  Transcutol HP 209,67 + 4,2
hwong duong
Labrafil 1944CS 55,72 + 1,1 Tween 80 68,84 £ 2,0
Labrasol 70,17+ 3,0

Két qua xay dwng gian do pha

Két qua xay dwng gian dd pha duoc trinh bay
& hinh 1. T gian dd pha c6 thé thay réng cac
hé déu c6 kha nang tao nhii twong, vung hinh

thanh nhi twong ndm tap trung & vung co ti 1é
I&n ctia chat dién hoat va déng dién hoat. Hé S3
(Labrafil 1944 CS/Acrysol EL135/Transcutol HP)
¢6 vung hinh thanh nhii twong 1&n nhét.
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Labrafil 1944 CS — Labrasol -
Transcutol HP

Hinh 1.2. Gidn d6 pha h¢ S2: Labrafil 1944
CS - Tween 80 - Transcutol HP
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Hinh 1.3. Gian d6 pha hé $3: Labrafil 1944 CS
- Acrysol EL135 - Transcutol HP

Hinh 1. Gidn dé pha vung hinh thanh nhii twong cta 3 hé TNH

Nhw vay, hé S3 (chat dién hoat Acrysol

EL135) dwoc chon cho nghién ctvu tiép theo.
D6 tan Feno trong hé ta dwoc TNH
Trong hé S3, chon cac hé ta dwgoc TNH

tao nhii twong trong sudt, KTG nhii twong nhd
hon 100 nm (20 cong thirc) dé tiép tuc khao sat.
Do tan Feno trong 20 hé ta dwgc TNH S3
(mg/g) dwoc thé hién trong bang 2.

Bang 2. D¢ tan Feno trong hé TNH S3 (mg/g)

Ti 1é pha dau : S-mix

Ti 16 S-mix

1:9 (1) 2:8 (2) 3.7 (3) 46 (4) 55 (5)
4:6 (D) 148,13

5:5 (E) 142,42 131,54

6:4 (F) 132,86 123,62 121,67

7:3(G) 96,44 92,77 89,85 86,56

8:2 (H) 87,29 80,13 72,80 67,45 5547
9:1(K) 7517 72,24 68,79 61,83 54,96

Ti 16 S-mix = Ti Ié dién hoat : dong dién hoat.

Két qua cho thay do tan ctia Feno 16n nhéat &
cong thirc hé ta dwge TNH D1 (148,13 mg/g)
gbm Labrafil M1944CS (10%) — Acrysol EL135
(36%) — Transcutol HP (54%). Sau céng thirc hé
td dwoc TNH cho dd tan cla Feno I&én hon
100 mg/g, gdbm céac cong thirc D1, E1, E2, F1,
F2, F3 dwoc chon dé khdo sat anh hwéng
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Hinh 2. KTG cla nhi twong chira
hé TNH (nm) c6 ti Ié Feno khac nhau

Vé KTG, trr cong thiee D1 khi phdi hop
145 mg/g Feno c6 KTG 239,4 nm; cac cdng thirc

cua ti 1é Feno.

Anh hwéng cua ti 1é Feno t&i cdc dic tinh
cua hé TNH

Tién hanh phdi hop Feno vao hé ta duoc
TNH véi cac ham lwong tr 50 mg/g dén
145 mg/g. Két qua KTG va PDI cla cac hé TNH
dwoc thé hién trong hinh 2 va hinh 3.
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Hinh 3. PDI cta nhi twong chira

hé TNH cé ti Ié Feno khac nhau

con Iai‘déu cho KTG < 200 nm. Vé PDI, cac cong
thire déu co chi s6 PDI < 0,3 (trir cong thirc D1 khi
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phéi hop lwong dwoc chat Ién hon 120 mg/g). Bé
phdi hop dwoc lwong duoc chat téi da vao hé
TNH ma van dam bado vé cac chi tiéu hinh thirc
cam quan, KTG va PDI, 5 cong thirc E1, F1, E2,
F2, F3 dwoc lwa chon v&i ti & Feno nhw sau:
E1- 135 mg/g, F1- 125 mg/g, E2— 125 mg/g, F2
— 120 mg/g, F3— 120 mg/g. Banh gia dé én dinh
clia 5 cong thirc nay & nhiét dé6 phong sau 30
ngay bdo quan nhan théy réng tat ca cac cong

thirc déu khong bi phan 16p, khong bi két tha
duwoc chat va khong bién d6i mau sac. Co thé
két luan rang cac cong thirc hé TNH déu 6n dinh
vé mat vat ly trong 30 ngay.

Két qua d6 6n dinh cda nhd twong
chira hé TNH Feno

Két qua KTG cla nhii twong va ham luwong
Feno trong nhi twong theo th&i gian dwoc
thé hién trong hinh 4 va hinh 5.
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Hinh 4. Sy thay déi
KTG nhd twong theo thoi gian

Két qua t hinh 4 cho thdy KTG cla nhi
twong tang Ién theo thoi gian. Trong doé, hai
cong thirc F3 va E2 c6 mirc d6 tang KTG nhé
nhat véi gia tri KTG khoang 200 nm sau 8 gio.
Hinh 5 cho thdy ham lwong dwoc chét con lai
trong nhii twong déu c6 xu hwéng gidm dan
theo thoi gian do hién twong tai két tinh duoc
chét. Sau 8 gi®, cong thirc E2 ¢6 ti 1&é Feno con
lai trong nhii twong cao nhét (73,7%), cdng thirc
E1 co ti 1é Feno con lai trong nhi twong

g

-3
=3

~ oo
S o

—+El
-=E2
-+-F1
—+F2
-+F3

/

re
=]

w
=3

Phiin trim fenofibrat trong VNT
w
=]

N
=]

—_
<

<

Oh 0,5h 1h 2h 4h 8h
Thai gian

Hinh 5. Sy thay déi ham luong Feno
trong nhi twong theo thoi gian

thAp nhat (52,8%). Nhw vay, cong thic E2
(Labrafil M1944CS (20%) — Acrysol EL135
(40%) — Transcutol HP (40%) duoc lwa chon dé
nghién ctru tiép.

Két qua ran hoa hé TNH

Anh hwéng cua chat hap phu

Hé TNH theo cbéng thirc E2 duwgc tién hanh
rén hod bang phuwong phap hap phu Vi
cac chat mang khac nhau thu duoc két qua
nhw sau:

Bang 3. Anh huéng cta chét hdp phu téi tinh chét cua bot sau rén hoa

Ti 1é hé TNH: chat

Aerosil 200 Neusilin US2 Syloid Calci silicat
mang (ml/g)
1:1 Bot kho, toi x6p Bot kho, toi xop Bot kho, toi x6p Bét kho, toi xop
2:1 Bot kho, toi x6p Bot kho, toi xbp Bot kho, toi x6p Bot kho, toi xbp
3:1 Bét nhao, bét dinh Bot nhdo, bétdinh Bt nhao, bét dinh Bot kho, toi xbp
4:1 Bét kho, toi xbp
5:1 Bot nhéo, bét dinh

Bang 3 cho thay calci silicat c6 kha ning hap
phu hé TNH tét hon so v&i cac chat mang khéac,
bot sau rdn hoa van dam bao tinh chét kho, toi
x6p khi ti 16 hé TNH : chat mang la 4:1 (ml/g).
Ngoai ra, ham lwong Feno trong bdt sau rén hoa
v6i chat mang calci silicat & 9,98 + 0,02 (%),
cao hon so v&i ham Ilwgng Feno trong bot

sau ran hoa vé&i chat mang Aerosil 200, Neusilin
US2, Syloid voi gia tri 1an Iwot 14 8,31 £ 0,02 (%),
8,29 + 0,03 (%), 8,25 + 0,01 (%).

D6 hoa tan

Két qua t» hinh 6 cho thay tat ca cac cong
thirc bot sau rdn hoa déu coé dd hoa tan cao hon
dang ké so véi bot Feno nguyén liéu.
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Hinh 6. D6 thi d6 hoa tan cla
bét hap phu Feno theo thoi gian

Calci silicat 1a t& dwoc hap phu cho két qua
do hoa tan (HT) tét nhat (sau 10 phut hoa tan
100 % lwong Feno duwgc hap phu), cac céng
thirc khac cé két qua dd hoa tan Feno sau 10
phat dat tv 59,5 % dén 70,7 % (gép 4-5 1an bot
Feno nguyén liéu) va sau 60 phut dat tr 85,4 %
dén 89,6 % (gép 3,5 lan bot Feno nguyén liéu).

Ban luan

Do tan cla Feno trong cac hé ta dwgc TNH
la khac nhau, I&n nhat (148,13 mg/g) trong hé
gdm Labrafil M1944CS (10 %) — Acrysol EL135
(36 %) — Transcutol HP (54 %). Khi cb dinh ti 1&
pha diu : S-mix (chat dién hoat va déng dién
hoat), tang ti 1& chat dién hoat trong S-mix thi do
tan cla Feno ciing gidm dan. Diéu nay cé thé
gidi thich do d6 tan cia Feno trong déng dién
hoat Transcutol HP (209,6 mg/g) cao hon han
so voi do tan trong ta duoc dau Labrafil
M1944CS (55,7 mg/g) va dd tan trong chéat dién
hoat Acrysol EL135 (74,1 mg/g), do dé, viéc
tang ti I& pha dau hoac ti I& chét dién hoat trong
S-mix déu lam gidm ham lwong Transcutol HP
trong hé, do do do tan cla Feno c6 xu hwéng
giam. Do 6n dinh cla nhii twong duwoc khao sat
théng qua KTG cla nhi twong va ham lwong
dwoc chat con lai trong nhii twong theo thoi
gian. KTG clia nhii twong tang lén theo th&i
gian. Cac cdng thirc E1, F1 ¢ mirc d6 tang kich
thwdc 16n nhat; cac cong thiee E2, F2, F3 ¢
mirc d6 tang kich thwdc nhé hon. Nguyén nhan
c6 thé do ti I& pha ddu & cac cong thirc E1, F1
nhéd (10 %), lam giam d6 n dinh clia nhii twong,
dan dén KTG nhii twong tang 1&n nhanh chéng.
Ham lvong dwoc chat con lai trong nhii twong

theo thoi gian (cong thiec E1, E2, F1, F2, F3)
déu c6 xu hwéng gidm dan theo thoi gian do
hién twong tai két tinh dwoc chét.

Chét mang calci silicat cé kha nang hép phu
hé TNH va giai phong dwoc chét tot nhat so voi
cac chat mang con lai (Aerosil 200, Syloid,
Neusilin US2). Calci silicat thudc nhom silica
dang 16 xp, khac véi cau trac 16 xbp ciia nhém
silic thong thwdng, ta dwoc nay cé cu truc tinh
thé hinh canh hoa (petaloid) tao thanh rat nhiéu
16 x6p kich thwérc c& nanomet nén cé dién tich
bé mat Ién, co kha ndng mang thudc cao nén co
thé h&p phu va gilr lai cac tiéu phan dwoc chét
kich thwéc nano. Bot sau ran hoa cé mau trang
ho&c gan trang, kho, toi xbp, gidi phéng dwoc
100% lwong fenofibrat sau 10 phut.

Két luan

Bot chira hé TNH Feno da dwoc bao ché
thanh cong. Bot khd, toi xbp thu duwoc tir hén
hop chat mang calci silicat phéi tron véi hé TNH
E2 theo ti Ié 1:4. Cong thirc hé TNH E2 (Labrafil
M1944CS (20 %) — Acrysol EL135 (40 %) -
Transcutol HP (40 %) ch&a 12,5 % Feno c6 cac
dac tinh: KTG khoang 150 nm, PDI < 0,3 va on
dinh vé mét vat ly sau 30 ngay bao quan & nhiét
dod phong. B hoa tan Feno tr bdét 100 %
sau 10 phut.
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