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2.6  À\,�	�� 

�� mPEG-EF(20KDa)^§eÀ\4Ù�

eÀ\�-Æó.Î 8 h�NÞ� 0�1�2�4�6

4 8 h �ÛNl�àá PEG )ä�å�ä�å)

RSD<2.0%�
�ÛeÀ\4^§eÀ\h/�

8 h (,�9 

2.7  Ûe�� 

Í 3±Z[\(±²o201203b001�201203b002�

201203b003)�ÚL�Û 100 µL��� 3 ±Ûe]

PEG _`g9�í 3 ±Ûe]ðñ PEG _`g{

<0.3%�{�°³��(���þ
 29 

� 2  PEG-rhIFN-β-1a �	� PEG 
�
� 

Tab. 2  The PEG residues of PEG-rhIFN-β-1a injection 

sample 

§ ¨ PEG � ¡ PEG ©�/µg PEG ª«�/% 

201203b001 6.0190 2 0.834 0.25 

201203b002 6.3687 3 0.861 0.23 

201203b003 6.6434 4 0.881 0.25 

3  �
 

���012�� PEG-rhIFN-β-1a Z[\]

ðñ PEG _`g) HPLC �m9��d���m


3�6ý)é	rÊË³r,�	r:�	


��³9^ 3±�4Ûe�a���PEG_`g{

<1.0%��°³��(9�m���5r67��r

:3	ý�"X´ PEG- rhIFN-β-1a Z[\]ðñ

PEG_`g)fgb��m9 
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Study on Preliminary Pharmacodynamics and Permeation of Monocrotaline Gels in Vitro 
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ABSTRACT: OBJECTIVE  To study the permeation of monocrotaline gels in vitro and to observe its therapeutic effects of 

squamous cell carcinoma in mice. METHODS  The permeation of monocrotaline gels was measured by using Franz diffusion 

cell. The therapeutic effects of monocrotaline gels was observed on the model of squamous cell carcinoma in mice. RESULTS  

The permeation of monocrotaline gels in vitro was very good. The monocrotaline gels could obviously inhibit the squamous cell 

carcinoma in mice, the tumor inhibitory rate was 35.26%. CONCLUSION  The permeation of monocrotaline gels in vitro is 

very good, the monocrotaline gels can obviously inhibit the squamous cell carcinoma in mices. 

KEY WORDS: monocrotaline; gels; transdermal in vitro; preliminary pharmacodynamics 
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8 \ � ] 9 ^ _ ` V W a (squamous cell 

carcinoma � SCC) b Q c V W a (basal cell 

carcinoma�BCC)
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�¦��­®(transdermal drug delivery system�
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1  �� 

1.1  ��b�� 

����Ì
�(��������(��

�����ZL20121020��¸�98%)���[/�

 êLR(Ó�à�)(����!"�]�#$%(A

&'(uRm��(���)�)�(/�*+Rm

��(���)�óôõ-940(,-A./LM��

(���)�#$�%(01�2LM(���)�
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>?(A@�A*�(���)�0ç$�(/�*

+Rm��(���)�BCD�E(/�Rm��

FG
�HIRJK)�LL�ç(M4NOPQ�

R9:(���)�STç(U*)�dV��Ö�

 W�! 

1.2  XY  

Z[ pH-S3C pH\(/�]^�mXY(��

�)�LUMTECH ÆÓe�D!"X(_2 Lumiere 

Tech.)�LUMTECHRmJ+`�K501a�K2501

b¤cdY�JA1003evAf(/�]^�mXY

(���)�KQ5200DEÆgëhiôtÛY(jk

'hiXY(���)�YB-P6 lS�¦X�&X

(A&�zmnXYK*o)�HH-4 gpµqçr

s(�tuvXY(���)! 

1.3  wM  

SD ux�180~220 g�y�/�zO{-|}

%&wM(���	
�wML¿~ê���

SCXK(�)2008-0016� 

KM ¨x�18~22 g��y»ã�/����

%&wM(���	
�wML¿~ê���
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SCXK(�)2007-0005! 

2  ����� 

2.1  ����ÏÐ���o�� 

,�o���\b3��º��	�Q�

/�F����\�Ý����o��� 3 �8

\���¦e«��	�A�óôõ-940�¸�B

����¸�C�=?�¸�� 12 h��³��

��º��¯m!���	�� 3 �çf��	

çf�² 1�-«�² 2! 

� 1  ����� 

Tab. 1  Factor levels table 

²³ A/% B/% C/% 

1 0.50 5 1 

2 0.75 10 3 

3 1.00 15 5 

� 2  ���	
� 

Tab. 2  Results of orthogonal design 

´¨ A B C 

12 h µ¶ ¡·

¡¸¹�/µg·cm

−2
 

1 1 1 1 139.886 

2 1 2 2 149.015 

3 1 3 3 409.569 

4 2 1 2 146.603 

5 2 2 3 150.160 

6 2 3 1 84.926 

7 3 1 3 221.895 

8 3 2 1 153.941 

9 3 3 2 104.349 

K

1

 698.469 508.383 378.753  

K

2

 381.690 453.117 399.966  

K

3

 480.186 598.845 781.623  

R 105.593 48.576 134.290  

o� W-«² �"����ÏÐ�½¤

�¦¡�'S���u¨¢£� C>A>B�¤=?

�¸"����ÏÐ�½¤�¦¡�'S���

u�d¥�óôõ�¸����¨�����¸!

��¦
� A

1

B

3

C

3

�¤����ÏÐ���*�

J§�óôõ-940 �¸ 0.50%����¸ 15%�

=?�¸ 5%!¨©�où*ª�����ÏÐ�

Ø]Ù«�é¸¬­�ê�]¦§��! 

2.2  ����ÏÐ��*Î 

�® 0.5 góôõ-940 ¯¬�STç°±�²

 àå�ª�óôõÐ`M�³® 15 mL ��


5 mL=?
0.5 gBCD�EÜ,çr/´µ¶×�

0óôõà�¶×��ÏÐQr�³® 120 mg�

����´dà] 25 mL 0ç$���Í/Ë�

�··¯5ÏÐQr�¶×�F�#$�%¸¹

ÏÐ pH º»�'�¼¯STç¼´µ» 100 g�

¤ª�����ÏÐ�! 

2.3  ����ÏÐ�½¤�¦�&ß�d¶o�m 

2.3.1  !"½¾   !"¿�Ultimate TM C

18 

(4.6 mmÀ250 mm�5µm)�ÁwD���-0.5%#

$%çà�(pH 7.0)(30�70)�cdôÂ�216 nm�

¿q�Ãq�Á·�0.8 mL·min

−1

�4Ä��20 µL! 

2.3.2  ÅÆ'��   

2.3.2.1  "Ç�à��È*  ]^�®����

13.6 mg��] 50 mL �É��̄ ¬��¦£|��

hi�´àá�©��¦£|�¶Ô»Ê¸�Ë

×�+�����"Ç�ÌÎ��Î�!]^Í

® 0.8 mL �] 5 mL �É��¯�¦£|�¶Ô

»Ê¸�Ë×�+�����"Ç�à�! 

2.3.2.2  
��à��È*  ®����ÏÐ�

�¦ 12 h�£|� 3 mL�� 0.45 µm ÎÏÐÑÐ

º�Ò@�Ð��®ÓÐ��¤ª! 

2.3.2.3  Ô=à��È*  Í®¬��¦£|��

� 0.45 µm ÎÏÐÑÐº�Ò@�Ð��®ÓÐ��

¤ª�Ô=à�! 

®����"Ç�à�

��à�bÔ=

à��� 0.45 µm ÎÏÐÑºÐ�Ò@�Ð��Ó

Ð� ÕÖÇ×2.3.1ØÙÚ!"½¾4Ä�!"

Û�Û 1! 

 

� 1  �
����� 

A−�����JΒ−�����JC−����J1−º»¼& 

Fig. 1  HPLC chromatograms 

A−reference substance; Β−sample solution; C−blank solution; 1−mono- 

crotaline 
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-«² ������!"+0DÜ!"+

SÝ¬� Þ�Ô=�¦£|�,D��ßà�

�Ú0!"+��TU�M�d¶�©o�ê�! 

2.3.3  o�m�� 

2.3.3.1  mnáâ�ã*   Õ]^Í®�F½

��"Ç�à�È*d�¸� 5.44�10.88�21.76�

43.52�87.04�174.08 µg·mL

−1
�­ämnà��

� 0.45 µm ÎÏÐÑºÐ�Ò@�Ð��®ÓÐ��

Ö×2.3.1ØÙÚ!"½¾ Õ4Ä�åæ!"Û

+³�(A)!�����mnà��¸(C)�çè

m�+³�(A)�éèm�ã*mnáâ�dêë

oì��Y=6.177 3X−24.077�r=0.999 7�-«²

 �����¸, 5.44~174.08 µg·mL

−1
�í�¬

�â'î­! 

2.3.3.2  ]^¸�&  ]^Í®×2.3.2.1ØÙÚ"

Ç�ÌÎ� 0.4 mL��] 5 mL �É����¦£

|�¶Ô»Ê¸�Ë×�� 0.45 µm ÎÏÐÑºÐ�

Ò@�Ð��®ÓÐ�Ö×2.3.1ØÙÚ!"½¾

ïÓd¶ 6 ¥�åæ!"Û+³�(A)�\ðñ�

]^¸!ïÓ 5 d �ñF�d¶ 1 ¥�åæ!"Û

+³�(A)�\ðñ�]^¸!dñ�]^¸bñ

�]^¸� RSD  Õ� 1.59%b 0.82%�² c

do�êk�]^¸�¬! 

2.3.3.3  ¯Äê|ò�&  ]^Í®3óß��

����ÏÐ� 12 h��¦£ô� 0.3 mL�f�

Í® 6 :��] 5 mL �É��³ Õ»¯5"Ç

�ÌÎ� 0.4 mL�¯¬��¦£|��¶Ô»Ê

¸�Î�! Õ®¬�/Ëà��õ 6 :�� 0.45 

µm ÎÏÐÑºÐ�Ò@�Ð��ÓÐ�Ö×2.3.1Ø

ÙÚ!"½¾ Õ4Ä�åæ!"Û+³�(A)�

f�d¶ 6 ¥�öhêëoì\ð÷D��¸b

ß��©\ðê|ò
fÖê|ò� RSD º!f

Öê|ò� 101.84%�RSD� 1.37%�©o�ê|

òÓ�ê�]½¤�¦�ß�d¶! 

2.4  ����ÏÐ�½¤�¦�&o��øù 

2.4.1  �¦£|�  �úû¦§��Kü�,½¤

�¦¡�%&��NýF�LL�ç+�£|��

Ç%&þF�LL�ç+�d�¦Ñ|£|�! 

2.4.2  ½¤�¦��  ,�¦*�����8\

���¦���úû�M,½�¦ºì���d

¶�M�ì�'r©���o

[6]

!���8\¨


�Ãb£|Ã 2 � ¦��¦§Ä���, 2 Ã

	��,
�Ã��5*��,£|Ã�í5£

|
r!�&��F��M�¦���&X��

Ã���(ùp Franz ����)�£ôÃ½��

17 mL��¦(e��³�� 1.54 cm

2

! 

2.4.3  Þ½x¦�*Î  ® SDux����
V

�@��¦§/���������Ô����

©Í��¦§�Þ���v
V@�¦Ú��¦

���Ñ�����çbLL�ç�ÛT���

�ß �!�!%&ð"
Vc#x¦�°±'�

%&ºì���´�$%�¦§! 

2.4.4  gh�Lo�  ÖÚp\ð÷N¶���

�³���\�º�! 

S

VCVC

Q

ni

i

in

S

∑

→

→

×+×
= 1

0

 

Q

s

�& n ¥®Ä���³���¡���C

n

�

& n ¥®Ä�£ô����¸�C

i

�& i ¥®Ä�

£ô����¸�V

0

����½��V�®Ä½��

S���³�! 

Ç%&�(e��³� S=1.54 cm

2

����½

� V

0

=17 mL�®Ä½� V=3 mL�& n ¥®Ä�

£ô����¸ C

n

b& i ¥®Ä�£ô����

¸ C

i

Ö¨Óe�D WXdª! 

2.5  ½¤�¦�& 

Í�L¬�ux¦§�'r¼(/�ä¶,

�¦X� Franz ���/�,'r¼N³Ö×Ù/

Ö%&o)*Î�����¤�ÏÐ* 2 g("+

��±)�(e��³�� 1.54 cm

2

�,£|��

¯5LL�ç 17 mL ,£|�!Í���� 37 -

µqçr��´µ·¸� 300 r·min

−1
�, 1�2�4�

8�12 h Õ®Ä 3 mL�©.²Fq¸F½��L

L�ç!ù®Ä�F� 0.45 µm ÎÏÐÑÐº�®

ÓÐ��ÖÇ½¤�¦ß�d¶o��d¶�¦

£|�������ß�!d���º�� Fick’s

��¶/�Q��¹º"01
N1b Higuchi

oì�û
2��-«² ©���º��ì�

y*3
 Higuchi oì�Y=22.734t

1/2

+0.906 9�

R

2

=0.989 8�4â�¦·ò� 22.734 µg·cm

−2
·h

−1
�

p� Y���ì��(µg·cm

−2
)�t

1/2

�®Ä��(h)! 

3  ��������	
��
� 

3.1  �&�\ 

,¦§_a�wMúÆøù����wM5

6x
VX2=7b¨xÜ����8aMr( 7�

12-9�Q:©[a];(DMBA)
b¤âÜ

[7]

!ÇÈÉ
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�j ¨x�%&wM�� DMBA�<a��<

=��<a8>��F�x�z�¨x9?@<

aúÆ

[8]

�A�bBC����9^_`VWa�

^e! 

3.2  ¨x_`VWawMúÆ�øù 

öhDEùË

[9]

�%&wM�Fj $¨x�

16~18 g��y»ã�õ 96 G� � 6 ¦��¦

16 G!%&HI?@�»¦Ö��DF���

DMBA�¤,& 1A�& 7Ab& 14A� ÕÍ

DMBA-3?�[150 µg·(200 µL)

−1
]ÙJ]¨xK�

æ@�ILM�¦§�(æ�]Ù�ð 1 d4�)�

õ 3 ¥�Na?@»¦Ö��F���<=��

¤& 3 Oû�,DF��ÙJ<=�3?�

(0.25%)��¥ 200 µL·G

−1
��O9
OHÙ«<

=�3?à��OPåæ�x��g�¢»%&

-Q!& 6 ORH���ïÓ�� 2 O! 

3.3  wM��o)�\ 

��]& 6 ORH����Ó 2 O��¦�

�o)5Ú�úÆ¦(�ìK�ÙJ<a���<

a8>����� )�S'"Ç¦ (K)T%

2.5 mg·kg

−1
ÏÐ�)�U'"Ç¦(Ô=ÏÐ�)��

���Ó
�
V��¦( Õ� 1.2�0.6�0.3 mg·g

−1

����ÏÐ�)��úÆ¦¤»��¦Ö ÕK

�ÙJD���M 0.1 g·(10 g)

−1
! 

3.4  �eBC¯m 

öh_`VWa�DîDEùË�F�5Ú

BC¯m

[10]

�W�xg=�¦ILXY`��¨x

gï�fÖW�g=(�¦¨xILXY`��Zg

/Ç¦¨xZg)À100%�)�ò=(»¦fÖW�g

−"Ç¦fÖW�g)/"Ç¦fÖW�gÀ100%! 

3.5  �&-« 

%&& 5 Oû�»¦¨xK�[ÓIÀXY

`������8Iòb�xW�g\]^¯!

%&-Q��»¦��8IòÖ�� 80%�/! 

úÆ¦¨xbU'¦¨x�fÖW�g�

Ó� Õ� 5.19 �·G

−1
b 6.07 �·G

−1
!S'"Ç

¦bÓ
�
V��¦¨x0úÆ¦¨xD2�

�xfÖW�g p_V!)�ò-«² ��

���ÏÐ�"¨x_`VWa[(N¶�)*

+��ª)�ò0��í�Dî'!�o� W�

d�S'"Ç¦
Ó��¦0úÆ¦D2�[(

p`'�a(P<0.05)�-«�² 3! 

� 3  ��������	
� 

Tab. 3  The efficacy of monocrotalinum gels  

�� 

��� 

�/� 

�	� 

�/� 


� 

�/% 

�	�/ 


 

���	

�/
·�

−1
 

�	�/ 

% 

��� 16 16 100.00 83 5.19 − 

����� 16 15 93.75 46 3.07 40.85

1)

 

����� 15 14 93.33 85 5.71 − 

���� 

���� 

16 14 87.50 47 3.36 35.26

1)

 

���� 16 15 93.75 58 3.87 25.43 

 ��� 15 13 86.67 59 4.54 12.52 

!"#���$%&

1)

P<0.05 

Note: Compared with the model group, 

1)

P<0.05 

4  �� 

�¦Ä�d¶��0�d÷& 1 ¨���¦

��Ì�ëb5Ú�dN�Ç%&F�� Franz �

��£ôÃ½�� 17 mL��¦(e��³��

1.54 cm

2

�c Ç�����³�¨Z£|�½�

u�dÔØ��ef½¾����]cd�d9

êS��� HPLC cdgh¸�i�0�d÷d

ß�! 

�¥%&F��x¦�/]FGux��j

k�¦§�½�ao��d�l��¦§�ê�

$�ª�0������¦£|�² £m�Ã

n�±¿L�op���¦¡�! 

�q�æ��êS"¨x¦§o����ò

Ç� ,¨xæ�ºì�F�r�y��rs�

"¨x4�æ�!,��ºì��tIÀ¨x¦

§$%�p�÷R$%�4���!F����

ºì��u�ILÂo(4����v]´¦§

0�M² £m!Kü½¾w~�xyÚ�"�

z{|�}êS÷ø¨x	��~D£mZ><

ÏÐ�æ�Z���e-«! 

���em��² �����ÏÐ�"¨

x_`VWa[(N¶�)*e«���¦W�

g p_V�ª)�ò�������^¯Z^

6�"_`VWa[(N¶ì¸�9^e«!F

��ÏÐ���ov��+����/Ö���

�����RIb��	
�m��h! 
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Preparation of Aspirin Solid Dispersions by Spray Drying and Characterization of Its Capsules in Vitro  
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ABSTRACT: OBJECTIVE  To prepare aspirin solid dispersion(SD) and capsules, and to improve its dissolution. METHODS  

Using polyvi-nylpyrrolidone(PVP K 30) as carrier, aspirin SD was prepared by spray-drying method. The dissolution in vitro 

was determined. X-ray diffractometer and Scanning electron microscope were used to investigate the dispersion status of aspirin 

in the carriers, and specific surface area was determined. Aspirin solid dispersion capsules were prepared, the dissolution in vitro 

of aspirin SD and capsules were investigated. RESULTS  The solubility of aspirin in aspirin SD was significantly increased 

compared with raw material and aspirin-carrier physical mixture. The higher the proportion of carrier, the rapider drug was 

dissolved. When the ratio of drug to carrier was above 1�6, the increase of dissolution was no longer significant. Aspirin were 

highly dispersed in the carrier in amorphous or molecular form. Compared with raw material, the specific surface area of aspirin 

SD with drug-carrier ratio of 1�6 increased by 3.2 folds; the cumulative release of aspirin in aspirin SD capsule achieved about 

99.8% within 30 min. CONCLUSION  The preparation technology of SD is feasible, and the quality of capsules is controllable. 

KEY WORDS: aspirin; solid dispersion; spray-drying method; capsules; dissolution; X-ray diffraction; scanning electron 

mieroscope 
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