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Tém tit:

Muc tiéu ciia nghién ciru 12 t6i wu héa ty 18 ciia 4 chit nhii héa lecithin, Tween 80, Lutrol F127 va natri deoxycholat
trong cong thirc gia mang lipid cAu triic nano (NLC) tai miconazol nitrat. NLC tai miconazol nitrat dwoc diéu ché
bang phwong phap vi nhii héa. Cac tinh chét ciia NLC dwoe xac dinh gdm: Kich thwéc tiéu phan trung binh, d rong
diy phan bo kich thwée tiéu phan, h¢ s6 6n dinh va hi¢u suit mang dwgc chit. Qua trinh thiét ké thue nghiém va t6i
wu héa cong thire dwoc thye hién bing phan mém Design Expert 7.1.5 theo md hinh D-optimal. Két qua cho thiy, ty
1¢ t0i wu ciia chit nhii héa la 10% lecithin, 79,97% Tween 80, 1,37% Lutrol F127 va 8,66% natri deoxycholat cho

hé phéan tan NLC c6 kich thwére tiéu phan trung binh la 42,69 nm, diy phan bd kich thuéc tiéu phan 12 1,2, hé s6 6

dinh 12 0,03 va kha ning mang dwgc chit 1a 78,17%.

Tir khéa: Chét nhii héa, gid mang nanolipid, miconazol nitrat, t6i wu héa.

Chi sé phin logi: 3.4

Miconazol nitrat (MN) la thudc
khang ndm phd rong dugc st dung
rong rdi trong phong ngira va diéu
tri bénh nhiém Candida da, ndm am
dao [1], nhung véi cac dang bao ché
thong thuong, tic dung khang nam bi
gidi han do MN it tan trong nudc [2].
Vi vdy, viéc ing dung gid mang lipid
céu trac nano (NLC) dé tai hoat chét
miconazol phéi hop trong ché phim
dung ngoai vura cai thién d6 tan vira céi
thién tinh thAm cua duoc chét.

Gan day, tac gia Lé Khic Tuan va
cong su [3] da nghién ciru bao ché NLC
tai hoat chdt MN bang phuong phap vi
nhli hoa. Nghién ctru nay da xac dinh
dugc thanh phén va ty 18 cac chat trong
cong thirc bao ché vi nhil twong nhu
sau: Pha dau (gom 70% Compritol 888
ATO va 30% Capryol 90) phdi hop
véi hon hop chét dién hoat - déng dién
hoat (Tween 80:propylene glycol =
3:1) theo ty 1& 2:8 va pha nudc chiém
50% khoi lwgng vi nhil tuong chua pha
loang. Nghién ctu st dung ky thuat
bao ché NLC bang phuong phép vi nhii

hoa gdm 2 giai doan: (1) tao nhil trong
nano, (2) phan tan nano 1éng vao mot
luong 16n nude lanh (2-8°C), pha lipid
s& dong rin va phan tan thanh tiéu phan
nano min. Qué trinh déng rén pha lipid
s& di kém vai sy két tinh, 1am dién tich
bé mit tiéu phan ting dang ké, day la
mot trong nhitng nguyén nhan lam hé
phan tan NLC kém 6n dinh, dai phan
bd kich thudc tiéu phan rong. Do do,
viéc phéi hop cac chét dién hoat la can
thiét trong qué trinh diéu ché va bao
quan NLC [4]. Bén chat dién hoat
dugc ding dé khao sat trong nghién
ctru la lecithin, Tween 80, Lutrol F127
va natri deoxycholat (SDC) véi muc
tiéu 1a t6i uru hoa ty 1& cia 4 thanh phan
nay dé giam kich thude tiéu phan trung
binh, thu hep dai phan bé kich thudc
tiéu phan, dong thoi lam ting do 6n
dinh vat ly ctia hé phan tan NLC.

Nguyén liéu va phuong phap nghién
cliu
Nguyén liéu

Hoat chat MN dat tiéu chuan BP
2013, xuat x An Do. Compritol 888
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ATO, capryol 90 dat tiéu chuin USP-
33, xuat xtr Phap, va glyceryl mono
stearate (GMS) dat tiéu chuin BP
2007, xuat xir Trung Québc, dugc su
dung lam pha lipid ciia NLC. Bdn chét
dién hoat duoc khao sat 1a lecithin dat
tiéu chuan USP-26, xuat xtir M§; Lutrol
F127 dat tiéu chuin USP-26, xuit xi
My, natri deoxycholat (SDC) dat tiéu
chuan BP 2007, xuit xit An Do; Tween
80 dat tiéu chuan USP-33, xuat xir
Phap. Propylene glycol (PG) dat tiéu
chuén BP 2007, xuét xi Trung Qubc,
duoc su dung lam chét déng dién hoat.
Tetrahydrofuran (THF) dat tiéu chudn
phan tich, xudt x& Trung Qudc, dugc
dung lam dung méi trung gian hoa tan.
Nuée st dung 1a nudc cat 1 1an.

Phuwong phap nghién ciru

Piéu ché gid mang NLC tdi
miconazol:

Diéu ché hon hop lipid (mdi lan
diéu ché tuong g véi 100 g hdn hop
lipid):

- Thanh phan hén hop lipid bao
gém: 63% Compritol 888 ATO, 7%
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Abstract:

The objective of this research is to optimize the concentration of four
emulsifiers, including lecithin, Tween 80, Lutrol F127, and sodium
deoxycholate. The microemulsion method was employed to produce
nanostructure lipid carrier (NLC) loading miconazole nitrate. The
physicochemical properties of the NLC, such as particle size, span, stability
factor (K,), and entrapment efficiency were investigated. The Design Expert
7.1.5 software with the D-optimal model was used to design the experiments
and optimize the formulation. The results showed that the optimized
concentration of four surfactants was 10% lecithin: 79.97% Tween 80:
1.37% Lutrol F127: 8.66% sodium deoxycholate. The NLC dispersion had
small average particle size (42.69 nm), small span (1.2), stability factor K, =
0.028 < 0.15, and high entrapment efficiency (78.17%). It is concluded that
the ratio of four emulsifiers used in the formulation of miconazole nitrate
loaded nanostructured lipid carrier was successfully optimized with the
D-optimal model.

Keywords: Emulsifier, miconazole nitrate, nanostructured lipid carrier,
optimization.

Classification number: 3.4

Capryol 90 va 30% GMS. MN, 3,5 g hon hop lipid va 100 ml

_ Céch thiy hdn hop Compritol | L1

888 ATO va Capryol 90 ¢ nhiét do 80-
85°C, dung may khudy tron déu véi tde
d6 300 vong/phut, trong 60 phit rdi dé
ngudi dugc hdn hop 1. Can GMS diing
ty 1& so v6i hdn hop trén vira dé ngudi
(hdn hop 1:GMS = 70:30). Dun chay
hdn hop nay, tiép tuc tron déu vai toe
d6 300 vong/phit trong 60 phut. Dé
ngudi, bdo quan tranh anh sang.

Diéu ché MN/hdn hop lipid théng
qua viéc str dung dung moi THF (mdi
lan diéu ché twong tmg voi lwong dung
mdi st dung 1a 100 ml THF):

- Thanh phén diéu ché gdom: 35 mg
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- Su dung may cd quay Biichi
R-210 ¢ tdc d6 quay 3 dé hoa tan MN
va hon hop lipid vao THF & nhiét do
55°C trong 15 phut, sau do loai bd
THF bang cach bat hé thong hat chan
khong. Co6 quay trong 90 phit.

Piéu ché NLC bang phuong phap
vi nhii tuong (mdi lan diéu ché twong
ung voi 20 g vi nhil tuong):

- Thanh phan diéu ché gdm: 10%
hon hop lipid chita MN (kI/kl), 30%
hdn hop chit nhil hoa (lecithin, Tween
80, Lutrol va SDC) (kl/kl), 6% PG (kl/
k1) va 54% nudc cat (kI/kl).
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- Can hon hop lipid chira MN,
ting thanh phan chat nhii hoa trong
hén hop, PG theo dung ty 1& can khao
sat. Lam tan chay hon hop lipid chua
MN, lecithin, Tween 80 va PG trong
cde thiy tinh 2 16p 6n nhiét & 80-85°C
trong 30 phut, song song khudy tir &
tbc do 3. Cho tir tir dung dich nudc
chua Lutrol va SDC (da lam néng &
80°C) vao hdn hop trong cbe 6n dinh
nhiét, tiép tuc khudy tir dé phan tan déu
2 pha. Sau khi da cho hét dung dich
nude vao, tiép tuc khudy tir trong 5
phiit. Ding may dong nhat hoa khudy
& téc do 24.000 vong/phat trong 2
phut. Sau d6, pha loang theo ty 1€ 1:10
bang cach dung bom tiém thay tinh (dd
dugc lam néng ¢ 80-85°C) hut 10 ml
vi nhil tuong cho vao 90 ml nudc cat
(da dugc lam lanh ¢ 0-2°C), dudi luc
khudy 6.000 vong/phut trong 1 phiit.
Bao quan ¢ nhiét d khoang §°C.

Khao sat cac dac tinh ciia NLC:

Xac dinh hiéu suét mang dugc chét:
Hiéu suét mang dugc chit cua tiéu
phan NLC dugc xac dinh theo phuong
phap thira trir. Luong MN toan phin
(mtp) va lugng MN tu do (baq gdm
luong tan trong pha nudc va két tinh
trén bé mit tiéu phan) (m ) dugc xac
dinh bang phuong phap tao phltc mau
v6i dung dich xanh bromocresol 0,1
mM trong dém citrate pH 3,5. Phuic
hop MN - bromocresol dugc chiét
bang cloroform va do d¢ hép thu &
bude song 421 nm [5, 6]. Mau dé dinh
lwong MN toan phéan chinh 1a hé phan
tan NLC sau diéu ché. Trong khi do,
mau dé dinh luong MN tu do 1a phan
dung dich trong sudt thu dwoc & phan
dudi 6ng siéu loc ly tim Vivaspin® 6
(Sartorius) sau khi ly tdm 4.000 vong/
phtt trong 30 phut.

Hat 1 ml mau can dinh luong cho
vao binh chiét, thém 5 ml dung dich
dém amoni acetat pH 3,5, 10 ml dung
dich xanh bromocresol 0,01 M lic nhe
rdi chiét bang 5 ml chloroform. Lam 4
lan nhu vay, mdi lan lic manh trong
vong 2 phut. Gop dich chloroform thu
dugce tir 4 1an chiét, dem do quang &
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budc song 421 nm. Két qua dugc lay
trung binh cua 3 lan Iap lai.

Sau khi Iuwgng miconazole toan
phan va tu do dugc xac dinh thi hiéu
suat mang duoc chat cia NLC dugc
tinh bang cac cong thirc sau:

Luong MN bj bét giir:
me = mrp - mtd

voi m1a lugng MN toan phan; m  la
luong MN tu do.

Hiéu sut mang duogc chét
(Entrapment Efficiency - EE) cua tiéu

PhaR: pp _ e 100% = " =™ 100%

m,, m,

Xac dinh kich thudc va sy phan
bd kich thude tiéu phan: Kich thudce
tiéu phan NLC va phan b6 kich thudc
tiéu phan dugc xac dinh bing may
LB550 (Nhat) theo nguyén tic tan xa
laser. Dich NLC duogc pha loang véi
nude cat theo ty 18 1/100 ¢ nhiét do
phong trude khi tién hanh do. Luong
mau can ding cho mdi 1dn do khoang 3
ml. Kich thudc tiéu phan trung binh ¢
duoc dua trén két qua 3 lan do.

Hé sb 6n dinh: Hé sb nay dugc xac
dinh dua trén phuong phép cia Tang
va cong su [7]. Sau khi diéu ché NLC,
huat 10 ml dich phan tan cho vao dng ly
tam 15 ml, ly tim 5 chu ky. Mdi chu
ky mau dugc ly tdm véi toe do 3.750
vong/phut trong 1 gio, sau d6 nghi
20 phit. Hat 1ay phan dich trong phia
trén va do kich thudc tiéu phan. Hé
5O 6n dinh dugc tinh theo cong thirc:

Kg = . v6i R, 1a kich thude

tiéu phan trude khi ly tim va R 1a kich

thudc tiéu phan sau khi ly tim. Két qua
duoc liy trung binh cta 3 1an lap lai.

Khdo sdt tiwong quan hoi quy va 16i
wu héa ty 1é cdc chat nhii héa:

Thanh phan cta hdn hop chat nhii
hoa dé didu ché NLC gém lecithin,
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Tween 80, Lutrol va SDC. Tung thanh
phan nay dugc chon lam nhiing bién
s6 doc 1ap trong qua trinh khao sat
tuong quan hdi quy va tbi uvu hoa véi
cac tinh chat NLC nhu kich thudc tiéu
phan trung binh (y,), d6 rong diy phan
b6 kich thuéc tiéu phan (span) (y,), hé
s6 6n dinh (y,), hi¢u sudt mang duoc
chat (y,)- Cac bién doc 1ap nay co
nhiing rang budc va giéi han dugc thé
hién trong bang 1.

Tur cac rang budc va gioi han trén,
mot ma tran thyc nghiém dugc thiét lap
theo mo hinh D-optimal (bang 2). Dt
liéu thu thap dugc sau khi thyc nghiém
dugc su dung lam dir li¢u phan tich
tuong quan hoi quy va tdi wu héa bang
phan mém Design-Expert v7.1.5 (Stat-
Ease, Inc). Két qua cua viéc phan tich
tuong quan hdi quy dugc thé hién bang
bang két qua ANOVA (¥ nghia thong
ké cua phuong trinh hdi quy) va biéu

Bang 1. Khoang gia tri thuc nghiém cla cac yéu to.

Thanh phén/ Ponvi Bin s Gié6i han Trung Gié6i han
hdn hop chit nhii hoa : dwoi tam trén
Lecithin % X, 0 5 10
Tween 80 % X, 70 85 100
Lutrol F127 % X, 5 10
SDC % X 5 10

I

—_ 0,
X, + X, + X, + X, =100%

Bang 2. D liéu thuc nghiém theo mé hinh D-optimal

Ma tran mo hinh D-optimal

Dir liéu thwe nghiém (n=3)

TN
xl xz xj x4 yI yz .V; y4
1 67 767 10 6,7  99+19  1,740,1  0,01£0,006  47,4+1,6
2 0 83,3 10 6,7 43+2  1,120,1  0,01£0,003  67,8+2.5
367 86,7 67 0 16148 2,240,1  0,49+0,025  80,9+3,2
4 5 85 5 5 13124 13+0,1 025+0,013  63,242,6
5 5 80 5 10 1041 0,240,1 1,76+0,061  73,243,5
6 10 90 0 16049 1,6£0,5 0,450,028  76,7+2,3
7 0 90 10 0  308+41 6,1£0,8 0,570,037 78,3431
8 10 80 0 10 3344 0,8+0,1 0,15+0,009 80,1442
9 5 85 5 5 205£9  4,140,7  0,74+0,045  65,0+4,6
10 10 80 5 5 98+3  1,6+0,2  0,01+0,005 81,7422
1110 90 0 0 11715  1,9402  026+0,011  79,5+3,6
12 5 85 5 5 107+10  1,5+0,1 0,530,018 64,0412
13 10 70 10 10 61#4  12+40,1 0,17+0,008  79,1+1,6
14 90 0 5 8749  14+0,1  0,47+0,033  78,9+0,9
15 0 96,7 33 0 11746 1,740,1 0,180,007  75,6+1,3
16 10 80 10 187428  1,4+0,3 0,300,022  80,1+3,8
17 10 80 0 10 2541 0,9+0,1 0,05+0,006  78,3+1,9
18 90 0 10 34£1  0,8+0,1 047+0,012 69,4423
19 90 0 10 2043 0,940,1 0,17+0,004 67,4425

Trong do: x, la ty & lecithin (%); x, la ty 1& Tween 80 (%); x, la ty
(%); y, la kich thugc tidu phan trung binh (nm); y, laspan; y, la 13 hé

mang dugc chat (%).
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Ie Lutrol (%); x, la ty lé SDC
& bén viing (%); y, lahiéu suat



d6 3D bé mat. Trong khi do, két qua
t6i wu hoa duoc thé hién bang gia tri
t6i wu cta bién dau vao (x,), gia tri du
doan cia tinh chét san phdm (y,) va gia
tri muc d§ mong mudn (desirability).

Thuee nghiém kiém ching:

Diéu ché 3 16 hé phan tan NLC
v6i cac ty 18 toi wu cua timg thanh
phan chat nhii héa, sau d6 danh gia
céc tinh chat cia NLC. Cudi cung,
so sanh cac gia tri du doan tir phan
mém Design-Expert 7.1.5 véi gia tri
trung binh cua 3 lan thuc nghiém.
Viéc so sanh nay dugc dua trén gia tri

. | gi# tri d doén—gi tri thure nghim|
"Bias" (0g) = 2Ty 100%,
gia tri du doan
Két qua va ban luan

Trong qua trinh nghién cuu sang
loc cac chét nhii héa anh huéng dén
qua trinh didu ché gia mang lipid
cu triic nano, thi cac thuc nghiém
cho thiy rang cic chat nhii hoa nhu
lecithin, Lutrol F127, SDC va Tween
80 khi duoc sir dung ph6i hop voi nhau
theo timg giai doan diéu ché, gitp cho

viéc diéu ché NLC thuén lgi hon. Vi
vay dé tai chon phdi hop ca 4 chét nhii
hoa nay vao trong viée didu ché NLC
tai MN.

Khao sadt twong quan hoi quy giita
1y 1¢ cdc thanh phdn chit nhii héa va
tinh chit ciia NLC

Nghién ctru da xem xét mdi quan
h¢ giira thanh phan chit dién hoat va
tinh chit hé NLC tao thanh. Pay la
budc quan trong dé tién dén t6i vu hoa
cong thic bao ché NLC.

Phan tich ANOVA phuong trinh
tuong quan hoi quy dwoc dung nhu
12 mot méd hinh dé du doéan cho tung
ham muc tiéu thu dugc. Thong qua
gia tri phan tich, 4nh hudéng va muc
trong quan anh huong giita cac yéu
t6 (lecithin, Tween 80, Lutrol va SDC)
dén kich thudc tiéu phan trung binh,
phan bd kich thugc tiéu phan (span),
hé sb on dinh, hiéu suét mang dugc
chat dugc thé hién ¢ bang 3 va hinh 1.

Bang 3. Phan tich phudng sai va phuong trinh tusng quan hdi quy theo mé

hinh D-optimal.

Thong 0 Y, Y, Y, Y,
Do léch chuén 2,04 0,56 0,56 1,13
Trung binh 9,63 0,32 -1,68 72,98
C.V. % 21,18 176,62 33,34 1,88
RS 0,75 0,46 0,95 0,99
Adj R? 0,70 0,35 0,86 0,98
Phuong trinl:i. v 0.12x Ln(y,) = Ln(y,) = y, = 61,14x +
tuong quan hoi L 012 1 (-0,01)x, + (-15,28 x, 0,09x, - 166,59x,
quy gitra cac +0 ’33 % 0,01x, + 0,04x, - 0,09x, - - 15,38x,
yéu tb 0’59"3 ) -0,10x, 15,77x, + - 0,60 X,
7% 6,24x, + + 6,07x X,
0,18x x, + - 10,28x x,
2,11x x, + + 1,93x x,
0,03x x, + +0,24x %,
0,18x,x, + +22,63x,X,
(-0,06)x,x, +0,07x x,X,
+0,10x,x, - +0,12x x X,
0,02x x,x, -0,21x x.x,
- 0,01x x,x, -0,26x x.x,

Xy Xy Xy X, Ian lugt tuong Gng vai % cla lecithin, Tween 80, Lutrol va SDC.
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14.4
12

115

trung bhinh

10.05

.95
86

Ciin bie hai kich thude hat

A (25.000) C (25.000)

A (0.000)

C (0.000)

B (95.000)

045

0.1
A (25.000)

C (25.000)

A (0.000)

B (95.000)

080}
£ (25.000)

Khi ning bit giir
#
i

C (25.000)

A (0.000)

B (95.000)

Hinh 1. Biéu dé 3D thé hién sy tuong
quan ctia cac yéu té (x,=A: lecithin,
x,=B: Tween 80, x,=C: Lutrol, x,=D:
SDC) trén tiing tinh chat NLC (kich
thudc tiéu phan trung binh, phan bo
kich thuéc tiéu phan (span), hé s6 6n
dinh, hiéu suat mang dugc chat).

Téi wu héa cic thanh phan chit
nhit hoa

Tinh chit mong mudn ciia NLC la
kich thudc tiéu phan nho, d6 6n dinh
va kha niang mang duoc chét cao. Kich
thude tiéu phan nho giup tiéu phan
bam dinh vao bé mat té bao chit ché
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Bang 4. K&t qua toi uu, gia tri du doan

va thuc nghiém kiém chiing.

Bién o Tylé¢ Bién " Dy Thuc nghiém .o
X Tén (%) . Tén doan (0=3) Bias (%)
Kich thudc tiéu
X, Lecithin 10 4 phan trung binh 42,05 42,69+6,02 1,52
(nm)

X, Tween 80 79,97 Y, Span 0,82 1,20+0,02 46,3

X, Lutrol 1,37 'y,  Hésééndinh 003  0,028+0,001 6,67

X, SDC 8,66 'y, Izﬁgcszﬁgt“(‘ﬁ‘/n)g 79,80  78,17+2,48 2,04

0 0
x, +x, +x, +x,=100% Mitric @9 mong mudn: 0,80
15 00 100 0

[] an
=l - g
E)\ w
S (=]
¢ i c
w .Q.
=] A it
= | -
[—1

0,04 : ‘ , 0

10 100 1000 1000 6000

Puong kinh (nm)

Hinh 2. Biéu do phan bd kich thudc tiéu phan cho cong thic t8i uu.

hon, d& kiém soét sy phong thich hoat
chat, dong thoi s& lam ting chuyén
dong Brown, giup hé phan tan 6n dinh
vé mit dong hoc, tranh cac hién tugng
vat 1y khong bén [8].

Tu két qua nhan dugc cua viéc
phan tich twong quan hoi quy, mo hinh
dap ing bé mit D-optimal di du doan
duoc diém tdi wu va tinh chat cuia NLC
tuong tng (bang 4).

Thuc nghiém kiém chitng

Gia tri du doan cua kich thudc
tiéu phan trung binh, hé s6 On dinh va
hiéu suit mang dugc chat gan voi gia
tri thuc nghiém (Bias nho), chung to
mo hinh dang tin cdy. Tuy nhién gia
tri Bias cua span 16n (46,3%) do kha
ning du doan ciia mo hinh thip mic
du da chuyén dang In(y,) (R>= 0,46).
Két qua span thyc nghiém lén hon so
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v6i du doan, nhung gid tri span bang
1,20 van ¢6 thé chép nhan do hé NLC
tao thanh tuong d6i dong nhat (hinh 2).

£ a
Ket luan

Hé¢ phan tan NLC tai miconazol
dugc didu ché bang phuong phap vi
nhii trong di duoc tdi wu hoa ty 16 cua
timg thanh phan chit dién hoat nhu
sau: 10% lecithin, 79,97% Tween 80,
1,37% Lutrol va 8,66% SDC. Tuong
(mg v6i cac ty 18 nay, tinh chat cua
NLC dugc tao thanh dat kich thudc tiéu
phan trung binh 1a 42,69 nm, day phan
b kich thudc tiéu phan hep 1a 1,2, hé
s6 6n dinh 1a 0,03 va kha niang mang
dugc chat hoat chat 1a 78,17%. Két
qua nay cho thdy mé hinh D-optimal
dad du doan thanh cong diém ti vu va
tinh chit cia NLC tuong tng.
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