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Optim zation and evaluation of a new antischistosomal drug
QH917 self-m icroem ulsifying drug delivery system
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(1. School of Phamnacy, Shenyang Phamaceutical University, Shenyang 110016, China;
2. Shanghai Institute o f Materia Medica, Chinese Academy o f Sciences, Shanghai 201203, China)

Abstract: To screen a new poorly watersoluble antischistosomal drug QH917 selfm icroemulsifying
drug delivery system which has steady rlease in vitro and absorption in situ separately. The fomulation
was optim ized using central composite design-response surface methodology. Independent variables were oil
content ( % ) and the weight ratio of surfactant and cosurfactant ( K, ), while response variables were self-
microemulsifying time ( t), mean particle size ( PS) and polydispersity index ( PI). The effects of ionic
strength, food, pH, rotation speed and medium volume on dmg release of the optimized fomulation were
evaluated under conditions simulating in vito physiological situations. The absomption of the optimized
formulation was studied using i situ intestinal pemeability technique of rats. The optim ized formulation
was as follows: the content of media chain triglyceride ( MCT) was 30% - 34% (w/w); and the weight
ratio of surfactant polyoxyl 40 hydrogenated castor oil ( Crem ophor RH40) and co-surfactant ethanol was
4.8 - 5.2. Release of QH917 from the optimized formulation was nearly unaffected by ionic strength,
food, pH, rotation speed and medium volume. There was no marked difference of the absomption rate
between rats with and without ligated bile duct in mt intestinal pemeability technique. Interindividual
variability in absomption of the optimized fomulation was negligible. Central composite design-response
surface methodology is an efficient approach for optimizing fomulations of selfmicroemulsifying drug
delivery system; dmg rlease in vitro and absomption behavior in situ of the optim ized fomulation is steady.

Key words: antischistosomal dmug ; central composite design-response surface methodology; self
microemulsifying drug delivery system; in situ intestinal absorption
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> 5,10, 25,50,100,150

bge mL™' , ,
(A) (O ,
(3)
5mL, 0.8 HYm s 20 HL
HPLC , QH917
QH917
Kreb-Ringers , 2h
QH917 SMEDDS 0.5 mL,
50 mL, (37 %0.5)C 2 h,
0,0.25,0.5,1,1.5,2 h
[5]
SD 20 , 12 h ,
, 20% (5 mL*
kg'')y :
0.5 cm , s
(3720.5) C ,
, (37 &
0.5) C 100 mL( 6.8 Hge g '), 5
mL* min"' 10 min, 5 mL, 0
, , (37 £0.5) C Kreb-
Ringers 5 mL, 2.5 mL* min"'.
0.25, 0.5, 0.75, 1, 1.5, 2 h
, 5mL, 0.8 Um 5
mL,
1
, 13 ,
r F

s

Y, =3 010.555 27 +166.901 12X, - 1 669.545 6X, -
6.543 23X +305.954 56X,” - 24.719 12X X, +
1.848 71X°X, - 8.033 87X X,” (r=0.901 2,
P<0.1)

Y, =87.084 95 - 4.992 35X, - 17.549 88X, +
0.074 11X7 +0.424 79X%,° +0.923 12X, X, -
0.012 92X°X, - 0.009 37X, X, (r=0.999 2,
P <0.005)

Y, =1 079.379 67 - 49.233 69X, - 315.578 51X, +
0.546 3X,° +23.277 85X,” +12.094 01X, X, -
0.093X,°X, - 0.651 9X X,> (r=0.929 3, P <
0.05)

Statistica 6. 0
) 1. )

20% 38% K,
, PS , Le.71
K, 5.7  MCT
30% , PI ( >0.2); MCT
30%, K, 4.3 | PI
ot ., MCT 34%,
K, 4.5 ¢ ,
el , SMEDDS

QH917 SMEDDS
: PSK 100 nm, PIS 0.2, t 5

m in

>

Table 1 The optimized ranges of the indexes estimated

Factor Y Y, Y,
X 24 - 35 30 - 35 29 - 34
X, 4.8-6.9 4.3-5.7 4.5-5.2

1 ,
X =30~34,X, =4.8 ~5.2,
. K, , 3
LX =34, X =4.8; IL X =34, X =
5.0; I X, =34, X, =5.2,
QH917 SMEDDS, R I, IL, IIT PS
-4.711%, - 4.68%, - 3.90% ; PI

S2.14%, -1.14%, 1.74%; t
-3.64%, -3.77%, - 3.85%.

5%,
3

3 111
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Figure1 Response surfaces and contour plots of PS (Y, ), PI(Y;,), t(Y,) as functions of the weight pe rcentage

of MCT (X, ) and K, ( X,)

3.1 Na'
3
2,

QH917 SMEDDS

Cr
0.025, 0.100, 0.200

Table 2  The effect of ionic strength on QHI17
SMEDDS ( xts, n =3)
Tonic strength 0.025 0.100 0.200
t/m in 5.51 £0.20 5.63 10.21 5.76 10.25
PS/nm 70.7 £2.6 75.4 %2.9 75.6 £2.8
PI 0.174 £0.011 0.176 £0.013 0.178 £0.014

3.2 QH917 SMEDDS
s ( fasted state condition,
FaSSIF) ( fod state condition, FeSSIF)
[9~12] , 3.
QH917 SMEDDS 0.5 mL
200 mL t, PS P, 4,
, QH917 SMEDDS
3.3 pH 0.1 mole L' HCI ( pH

1.0), pH 4.5 PBS  pH 6.8 PBS
QH917 SMEDDS . 5.

pH
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, pH
mole L' HCI

, QH917 SMEDDS 0.1

5>

pH QH917 SMEDDS

Table3 Medium simulating FaSSIF and FeSSIF in

the small intestine

Medium FeSSIF FaSSIF
KH, PO, 8.65 g 3.90 g
NaOH pH 5.0 pH 6.8
Sodium taurocholate 15 mmols L' 5 mmole L'
Lecithin 3.75 mmols L' 1.50 mmols L'
KC1 15.2 ¢ 16.4 ¢
Deionized water 1 000 mL 1 000 mL

Table4 The effect of food on QH917 SMEDDS
(x=*s, n=3)

Medium FeSSIF FaSSIF
t/m in 5.22 £0.25 5.64 £0.25
PS /nm 70.0 £2.2 71.0 £2.2
PI 0.167 £0.012 0.171 £0.016

Table 5 The effect of pH on QH917 SMEDDS ( x £
s, n=3)

Medium 0.1 mole L°' HCl PBS (pH 4.5) PBS (pH 6.8)
t/m in 5.92 +0.26 5.51 %0.35 5.24 %0.30
PS/min 78.4 £2.8 75.3 £3.1 70.5 2.1
PI 0.178 £0.017 0.169 £0.013  0.172 £0.012
3.4 50,100,150 r~ min '
QH917 SMEDDS . 6,
s QH917 SMEDDS
Table 6  The effect of rotation speed on QH917

SMEDDS ( x £s, n=3)

Rotation speed

e min] 50 100 150
t/min 5.23 %0.31 4.97 £0.31 5.07 %0.21
PS/nm 69.7 3.6 69.3 2.3 70.4 +2.2
PI 0.175 £0.016 0.176 £0.013 0.175 £0.015

3.5

>

50,100,200 mL  QH917 SMEDDS
7, H

QH917 SMEDDS

Table 7 The effect of media volume on QH917
SMEDDS (xts, n=3)

Medium volume

50 100 200
/mL
t/m in 5.42 +0.36 4.91 £0.30 4.97 *0.31
PS/nm 70.5 2.2 69.5 2.2 67.5 2.7
PI 0.171 £0.015 0.171 £0.019 0.174 £0.013
4
4.1 HPLC QH917
>
; QHO917 C =

0.001 6A- 0.5495, r=0.999 9(n=6).

, 3 12.53,10.44,8.35 Hge
mL"' (100.1 £0.2)%, (100.3 *
0.3)%,(99.8 £0.6) %,
0.33% 0.51%,

2 h

QHO917

4.2
2 h

>

PA. 8

2 h

Table 8

parameters of rats with and without ligated bile duct
(n=10)

The in situ intestinal absorption kinetic

Rat K, /h"! PA /%
Ligated bile 0.397 3 £0.042 9 52.9 4.1
W ithout ligated bile 0.425 6 £0.033 6 56.4 3.6
SMEDDS s
b
b
A( cyclosporine A), SMEDDS
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