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Preparation of Amygdalin Gel 

 

LIU Junhong, ZHUO Yuzhen, LI Dihua, ZHANG Shukun(Tianjin Nankai Hospital, Tianjin Institute of Acute Abdomen 

in Integrated Traditional Chinese and Western Medicine, Tianjin 300100, China) 

 

ABSTRACT: OBJECTIVE  To screen amygdalin gel matrix to determine the preparation process. METHODS  Using 

transdermal diffusion test instrument in vitro, the content of amygdalin in the received solution was determined by HPLC. 

Steady-state penetration rate was served as investigation indexes by orthogonal test. RESULTS  Matrix dosage included 

1%carbomer, 15% glycerin, 10%propylene glycol, 0.5% triethanolamine. CONCLUSION  The preparation is simple, and the 

transdermal effect is good. 

KEY WORDS: amygdalin; gel; carbomer; percutaneous permeation 
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LMN6O�PQRSTU�+,

[1]

# 

����SVW�XYZ[\]^_� β-`

ab�cdefghi2jkl�ghimn&

opdqn&rpd�s�tuv�wx^_y

z�{|+,�}uv~��	������(

)*�+,���!�V,������^_g

hi�r

[2]

#����������������


��������������� ¡�¢��

�£x¤ 500 mg·kg

−1
��������� 100%

�¥��¦§¨�©ª�48 h «�r¬­®¯�

80%#°������rB±²�³´µ¶¦·

[3]

#

¸H²�¹ºx»}��¼½HI¾7¿�À\

6ÁÂÃQÄ6ÅMN�ÆÇÈªZ[
ÉÊÅ

�5Ë�ÌÍ�Î��� ¡�},ÏÐ

[4]

#Ñ	

����_�ÒÓÔÕ�Ö×Ø

[5]

�Ù�£ÚÛ,

�³´�Ü|p¼½ÝHvÞ�ßà+,�-,

|¨áá����âã¨# 

1  ����� 

1.1  �� 

Wistar!��ä�åæ� 200~250 g�Ñ�ç

èéeêëëìíî�îïð_îNñíî��

<���£�òóô��£��Uõö÷ø

SCXK(ë)2009-003# 
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1.2  ùú 

����óû�(üýþ�í�����÷ø

ZL0902021A@��ø98.4%)@����t��(�

ç��_�|��z<��÷ø110820-200403�

��ø98.8%)@�	
-980NF(�ç�
Ê�&�

����÷øEC381CC244)@���
���(�

ü��|�&�����÷d�f 20071014 2

20060321)@����
t��jki��
�i

�fd��@k�f !�# 

1.3  "# 

TK-12B $ÝH%&'£"(�()*�+,

�&���)@SSI PC2000 $;oÅ¦ !"(�

ç�î¹º��)�EZChrom Elite Client/Server 

!�+-@AL104.�/)(012-34�"#&

���)@FE20 $ PH 5(012-34�"#&�

��)# 

2  ����	 

2.1  å-ÝH'£��6zÏ7�89 

2.1.1   !:;  Alltech !<(4.6 mm=150 mm�

5 µm)�O�¦k�-0.1%�i>(20?80)�O@

0.9 mL·min

−1
��6	A 210 nm�<B 35 C# 

2.1.2  DB·¹EF  û����t�� 0.06 g�

GµHz�I 10 mL �J��GKL>MeNO

PQ9�RS�d�Gµ�û 30�60�120 µL2

2.5�5 mLI 10 mL�J��GKL>MeNOP

Q9�RS#Gµvû�Tt��MÅ 10 µLQU

6z#»�����æ�fVWX�YZ[f\

WX�]|X^_D�5`abÏc Y=1.683 01=

10

6

X−0.000 536 157�r=0.999 9�d������

�� 0.019~6.400 µg«e�f�DB·¹# 

2.1.3  "#Gµ9'£  Gµvû����âã

¨U�MÅghQU 5 i�jkYZ[�¸5`

RSDf 3.0%���"#Gµ9�f# 

2.1.4  lzB'£  d�	 0�4�8�24�48 h�

Gµvû����âã¨U�MÅQU�jkY

Z[�̧ 5` RSDf 1.11%�������� 48 h

«lz# 

2.1.5  ô'�MÅ�|m  t	������ 

n�âã¨U��ÂÃûÃÞÅ¼½Lop¿@

t	������ ;��GµvûqÅ 1 mLG

Ä 10 mL �J�GKL>NOPQ9�RS�½

Lop¿�rs# 

2.1.6  GUaÞ'£  û����âã�tu2.2v

wxå-ÝHvÞ'£y+�6z�15 hWûU�

+fU�qÅ�tu2.1.5vwxÏ7|mô'�

MÅ�tu2.1.1vwx !:;�{76z��@

û�T|}���U�qÅ�Gµ�û 1 mL�d

�GµGÄ����t��qÅ 0.25 mL �KL

> 0.75 mL�~S��Gµvû~UÅ 1 mLGÄ

10 mL�J�GKL>NOPQ9�RS�½¿�

Gµvû 20 µL QU�{76z�5`aÞ®f

100.1%�RSD=1.74%# 

2.1.7  ��B'£   $������|��â

ã�tu2.2vwxå-ÝHvÞ'£y+�15 h

WûU�+f�Bt�Å@tu2.1.5vwxÏ7

|mô'�MÅ�tu2.1.1vwx !:;�{

76z#d��Bt�Å�����t¡��&

¦¡� !Y� !�¤� 1# 

 

� 1  ������� 

A−23456B−78236C−9:361−;<=> 

Fig 1  The HPLC chromatograms  

A−sample; B−blank; C−standard; 1−amygdalin 

2.2  ����å-ÝH'£ 

2.2.1  �å�H�|m  û��!��ä��!

���W�z���������D����À�

�,.�������ÀW�@�H��ò�$

Hx ¡�JK�,p¢£¤¥��s�å�H�

êÄ¦§(−20 C)¨©ª��	 1««,¬# 

2.2.2  '£Ï7  ­, TK-12B $ÝH%&'£

"���H¢¦§û��êP®B��ÃÞ¯�

êÄ°±²³����H�z	%&¯±ÃÞ¯

´µ�¶HZ·ÃÞ¯�ÃÞÅfKL>#'£

¸��GµH��âã¨¹	�ºf��H»æ

¼��½ÃÞÅ�ÅZ¾±HI¶H¼Ã¿�Ö

$ÀÁ#Â�°±²³#2ÃB>Ä�°±²³

Å@Æzf 380 r·min

−1
�>ÄB9(32Ç0.5)C�%
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&¯È[ 6 mL�%&Z[f 2.92 cm

2

#d�	 1�

3�5�7�9�24�32�48 h ûU�tu2.1.5vw

xÏ7|mô'�MÅ#ûU¸�ÃÞ¯��Å

åÉ�v��§¸ÊG§Uå[�ËÌÃÞÅ# 

2.2.3  HPLC6z�ÍÎ�º  tu2.1.1vwx 

!:;�QU 20 µL6z�����5`Ý½��

Ïd�5`ÐÑZ[)�Ò[Ý½� Q�5`�

Ó�xø 

Q=(Mn+∑Mp)/A 

Ó� Q f t ¸Q�Ò[Ý½�(µg·cm

−2
)@Mn

fÔ n ÕûUÖ6s���Ý½�(µg)@∑Mp f

´×6s���Ý½�´2(µg)@A fHI%&

Z[# 

»Ò[ØÝ� Q(µg·cm

−2
)f\WX�¸µ

t(min)fVWX+��x»s����Ò[ØÝ_

D#�Ò[ØÝ� Q t¸µ t QÙab�<sD

BÏc�Ú®rfÛ:;x���lÜÝH@®

J(µg·cm

−2
·h

−1
)# 

2.3  �Ý'£ 

�ÞÔ|EFâã-ß�ºÊBæ�à��

Æ5|m<,��æ,�áâ��� 1@­, 45

Ë 3>)�ã, L

9

(3

4

)�Ý��¤� 2�»ÝH@

®fEFäX#t� 2 å'£÷������G

æ�KL>Me�GÄ�	
-980²³�êI 2 h

»�¸µçdMè��{iG���
����

t��jki����Å�éWêG�����

GKL>P 50 g�çd²³�rpâã¨#¸½

ÝHvÞ'£� HPLC 6z�ÍÎ�º�s�å

'£JlÜÝH@®�º5d�¤� 2�Ïëd�

d�¤� 3# 

� 1  �	
�� 

Tab 1  Level of experimental factors 

?@ 

AB 

CDE 

FG/% 

HIJ 

FG/% 

HKJ 

FG/% 

ILJM 

FG/% 

1 0.5  5  5 0.5 

2 1.0 10 10 1.0 

3 2.0 15 15 1.5 

Ñ� 2�ìë Rí!�îï�4Õ5Ë+,ð

i·¹f A>C>B>D#Ïëd�d�����	


,�����,�&îñBëò(P<0.05)�óã,

A

2

B

2

C

3

D

1

�ô:;�r�	
,� 1%�õö,�

10%����,� 15%�����,� 0.5%# 

� 2  L

9

(3

4

)
���������(n=3) 

Tab 2  Results of orthogonal experimental design(n=3) 

? @ 

NO 

A B C D 

PQRSTU/ 

µg·cm

−2
·h

−1
 

1 1 1 1 1 74.002 

2 1 2 2 2 117.730 

3 1 3 3 3 145.040 

4 2 1 2 3 147.650 

5 2 2 3 1 329.140 

6 2 3 1 2 154.630 

7 3 1 3 2 96.408 

8 3 2 1 3 66.716 

9 3 3 2 1 8.486 

I 336.772 0 318.060 0 295.348 0 411.627 9  

II 631.420 0 513.586 0 273.865 9 368.768 0  

III 171.609 9 308.155 9 570.588 0 359.406 0  

I/3 112.257 3 106.020 0 98.449 3 137.209 3  

II/3 210.473 3 171.195 3 91.288 6 122.922 7  

III/3 57.203 3 102.718 6 190.196 0 119.802 0  

R 153.270 0 68.476 7 98.907 4 17.407 3  

� 3  ����� 

Tab 3  Analysis of variance 

�V 

WX 

YVB�Z $[\ �V F ] 

^_8 

V` 

A 36 169.032 4 2 18 084.516 2 69.978 3 

* 

B 8 947.781 6 2 4 473.890 8 17.311 8  

C 18 251.393 7 2 9 125.696 9 35.312 0 

* 

D 516.860 6 2 258.430 3 1.000 0  

a�

*

F(2�2)0.05=19 

Note: 

*

F(2, 2)0.05=19 

3  �� 

����>MBf�d�� ��æ	­,

>MB;d�ùúf�æ��|p>MBâã�

±HI& f�÷2B�/FøHI�>U+,�

&4	���ÝHvÞ#¸½'£ö�ùú2�

�ötÝHvÞÌÍ�!#5f���xØÄ»

æ¼Ï���ûp[ü�ÑýFG���»æ¼

��MeB2d�Bæ�ó;��tHI�ØÝ

B�t	�����r}���Ðþ+fPØ¨�

ÝHvÞo�q�f#×Ô�+|ö�����

���/34ABCDE@/01234567

89:;<=�>?6�+,@Ù���J¸½

�º�£ö�Ù����âã¨�HI����

B2½�B ¡�%&¥6
'	+,��ª


CD-d��/25>?6
p�>�>�ÏZ

&�¶4o��|s��4��# 
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�����(O-carboxymethyl chitosans ultrasmall superparamagnetic iron 

oxide nanoparticles�OCMCS-USPIO-NPs)� SD����������� !"#�$%&'()*+,-.��  SD

��/0"$1234 5OCMCS-USPIO-NPs  67��	��
����� (dextran-SPIO-NPs)�89"::;<

=>?@6A5B5C5D6EF !��GH�DAS ���IJK?�L;-MNO-P2�QR OCMCS-USPIO-NPs

 6 dextran-SPIO-NPs  ������ST���UOVWX !��GH-MNYZ[\]^_`ab�cd

OCMCS-USPIO- NPs6 Dextran-SPIO-NPs����� !"#�e.�	  OCMCS-USPIO-NPs 6 dextran-SPIO-NPs

 �ST���UO(AUC�MRT�t

1/2

�CL�V

2

�fghi(P<0.05)�j OCMCS-USPIO-NPs t

1/2

>7 hVOCMCS-USPIO-NPs

 �B5C6D� !"#L;hikl dextran-SPIO-NPs  .�
  OCMCS-USPIO-NPs mnopq�rstuv�

wxyz{|). 

��
�	
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Pharmacokinetics, Tissue Distribution of O-Carboxymethyl Chitosans Ultrasmall Superparamagnetic 

Iron Oxide Nanoparticles in Rats  
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ABSTRACT: OBJECTIVE  To study pharmacokinetics features and tissue distribution of OCMCS-USPIO-NPs in SD rats in 

vivo to provide evidence for their clinical use in future. METHODS  SD rats were divided into three groups: blank group, 

OCMCMS-USPIO-NPs group and dextran-SPIO-NPs group, then iron content in plasma and different tissue including heart, 

liver, spleen, lung and kidney were determined by atomic absorption spectroscopy. The iron concentration-time in plasma and 

tissues was drawn. The plasma concentration-time data of iron were analyzed by DAS 2.1.1 statistical software and the main 

pharmacokinetics parameters was caculated. Statistics analysis combined with Prussian blue staining were used to demonstrate 

OCMCS-USPIO-NPs and dextran-SPIO-NPs tissue distribution difference in rats. RESULTS  There was significant difference 

between OCMCS-USPIO-NPs group and dextran-SPIO-NPs group in the main pharmacokinetics parameters of iron, including 

AUC, MRT, t

1/2

, CL, V

2

(P<0.05), the t

1/2

 in OCMCS-USPIO-NPs group were longer than 7 h in high or low dose group. 

Compared with dextran-SPIO-NPs group, not only statistical analysis but also Prussian blue staining results indicated the iron 
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