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Preparation and Release Study of Risperidone Nanosuspension in Situ Gel 

 

HE Suna, YANG Hui, DUAN Lengxin, LI Yan, WANG Jiangang(Medical College, Henan University of Science & 

Technology, Luoyang 471003, China) 

 

ABSTRACT: OBJECTIVE  To prepare risperidone nanosuspension in situ gel and investigate the release behavior of 

risperidone in vitro. METHODS  Risperidone nanosuspension was prepared by anti-solvent precipitation method. Regarding 

the particle size as index, the formulation and preparation of risperidone nanosuspension was optimized by orthogonal test with 

the concentration of risperidone(A), the concentration of docosahexaenoic acid (B), the ratio of water phase to oil phase(C) and 

the roter speed(D) as factors. And the risperidone nanosuspension was characterized. Then risperidone nanosuspension in situ gel 

was prepared and the release behavior of risperidone was studied. RESULTS  The optimized formulation was as follows: A 

5 mg·mL

−1
, B 10 mg·mL

−1
, C 1�1, D 600 r·min

−1
. The mean particle size of risperidone nanosuspension was 176 nm, PI 0.19, 
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Zeta potential −22.4 mV. Under the scanning electron microscope, risperidone was nanocrystal with rod-like morphology. The 

stability of risperidone nanosuspension was preferable at 4  after 3 months.�  In vitro dissolution showed that compared to the 

rude material, the dissolution rate was improved markedly. In the nanosuspension in situ gel with 20% Poloxamer 407, the 

release behavior of risperidone conformed to the Higuchi model and the cumulated release was >90% in 30 d. CONCLUSION  

Risperidone nanosuspension with preferable stability is successfully prepared, and the further prepared nanosuspension in situ 

gel possesses favorable sustained-release effect. 

KEY WORDS: risperidone; nanosuspension; in situ gel; anti-solvent precipitation method; release in vitro 

 

��������	
��
������

����
����� D2����
� !"�

�#$%�&'%()*+,-./0�1234

1567849:;

[1-2]

)<=>?����9:

��@A4BC4DEFG'H;IJ
K9:

/LMNOP
QR>?9:/0�+ 2 STU

12VG�� WX�A�YZ
[DE\]^

_`a
bc,deG�) 

fghi� 20 jk 90 l�mno]��p

�qr
��st��u7vwuxyz4{�

|}4�~��/L�,�0�;IJ

[3]

)���

�/L�fghi0���},u7vwuxy

z
~��/L,B�C/0������0


�WX@ABC�*��� ��[�����

C����`�)����/L���fghi

0
I�,���MN
~�/0� ¡
�~

��/L�����0
¢£,¤¥C���) 

1  ����� 

BP211D ¦§¨©(ª_�«¬�­®�¯°

±)²85-2³´µ¶·�¸¹®(º»¼½�-¾¿

­®/À�¯°±)²RE-52CSÁÂÃm­(ÄÅÆ

¾��­®Ç)²DZF-6050 ÈÉÊËÌ(ÍÎÏ¬

Ð­®�¯°±)²Nano seriesfgÑv#Ò­(Ó

ÔÕÖ×­®�¯°±)²LC-20AT}A3VØÙ

­(Ú�ÛÜ°±)
JSM-6701FÝÞm?ßà¦§

´9á(SEM
Ú� JEOL¦§âãäå)) 

����æ�(º»ç¿�èéê
ëìí

120701)²���îïð(ÏÔñð�ðòóôõ

ö
ëìí100570-201102
÷ø|ùó�)²��

�9: (ú/
ûï×ü/L

[2]

)²ýþ��

188(F-68)4ýþ�� 407(F127)�]ú BASF²�

����	�(PVP)4��
� 400(PEG400)��

ú
���-���MÇ²
�
����

(DHA
ÄÅ���è�¯°±)²�
	����

(SDS
þ&�¿���0�¯°±)²,��0�

#Ò�) 

2  ����	 

� ��'!
���"�#u0$%&/

L���fghi0

[4]

)/L�&'(í���|

����u)*|+�Ï(,V)
-u'.ó0u

7),VÏ
/u'.ó0u7)Ã0/Ï��

#u0(/V)
R�ó¸¹12(�,V3/Vh

4
ÁÂÃm56+�
�)ÈÉÊËÌÏ78


~��569:+�
;<) 

2.1  .ó0�=> 

 Ñ?3.ó'�@A
¢£ F-684PEG4004

SDS4PVP4DHA ;.ó0î/L����fg

hi0!|�bc
BCD  1)BC E
.ó

0î���fghi0�Ñ?�.ó'bc�

F) F-68w SDS�.ó0/L�fghi3Ñ

?�G
K�H 4 hI;�$%xJ
¤K.ó'

L² PEG400 w PVP �.ó0M
/L�fg

hi3NOP(Q
Ñ?F
`R4fghi0

�Ñ?US
QTUÒxF|$%
.ó'TL²

 DHA�.ó0M
/L�fghi3Ñ?V�

300 nm
�H 1 SIW��X#Y
¤K�Z[

Ø\]
N^_E(
`�ôõÏ>a DHA�.

ó0) 

� 1  ���������	
����
��(n=3) 

Tab. 1  The influence of different surfactants on the size 

and stability of nanoparticles(n=3) 

CDE FG HI/nm J	KL
(PI) CD$/h 

PEG400 MNO 557±59 0.39±0.051 − 

SDS POMQ5RST  94±13 0.17±0.022 3 

PVP MNO 703±47 0.46±0.056 − 

F-68 POMQ5RST 116±17 0.11±0.032 4 

DHA UVMQ5RST 286±21 0.19±0.031 >24 
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Tab. 3  Results of orthogonal test 

No. A B C D HI/nm 

1 1 1 1 1 176 

2 1 2 2 2 194 

3 1 3 3 3 296 

4 2 1 2 3 218 

5 2 2 3 1 358 

6 2 3 1 2 323 

7 3 1 3 2 494 

8 3 2 1 3 508 

9 3 3 2 1 490 

K
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 220 296 336 341  
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Fig. 1  Distribution of particle size 
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Fig. 2  SEM image of risperidone nanosuspension 
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Tab. 4   The results of the stability study(n=3)  

��/` FG HI a�/% 

0 �b5UVPOMQ 179±12 99.1±0.23 

2 �b5UVPOMQ 176±23 98.9±0.33 

4 �b5UVPOMQ 181±19 99.2±0.26 

8 �b5UVPOMQ 187±17 99.1±0.35 

12 �b5UVPOMQ 181±22 99.2±0.23 
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Fig. 3  In vitro dissolution curves of risperidone(n=3) 
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Tab. 5  Fitting models of risperidone nanosuspension in situ 

gels containing 20% F127 release in vitro(n=3) 

cdef #g�h 

r 

ijcd Q=2.942t+10.88 0.979 

kjcd 

Ln(100−Q)=−0.074 1t+4.646 0.983 

Higuchi cd 

Q=18.68t

1/2−11.27 0.999 
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Fig. 5  In vitro release curves(n33) 
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In Vitro Release Investigation of Breviscapine Microemulsion-based Gel 

 

HUANG Qingde, YAO Na, HU Jianping, CHEN Xue(College of Pharmacy, Fujian University of Traditional Chinese 

Medicine, Fuzhou 350122, China) 

 

ABSTRACT: OBJECTIVE  To investigate in vitro release of breviscapine microemulsion-based gel. METHODS  The 

positive and reverse dialysis bag techniques were performed to measure the in vitro release of breviscapine microemulsion gel, 

PBS(pH 6.8) was the release medium. RESULTS   Breviscapine was released more rapidly by reverse dialysis bag technique 

than the positive one. The reverse dialysis bag technique showed that it released above 60% within 2 h, beyond that, it released 

above 90% at 10 h. The optimal process fitting one-order kinetic mechanism. CONCLUSION  The reverse dialysis bag 

technique could preferably simulate the release behavior of breviscapine microemulsion gel. The characteristic of in vitro release 

of breviscapine microemulsion-based gel is good.  
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