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The Targeted Properties of Dexamethasone Acetate Solid Lipid Nanoparticles in Mice 
 
JIAN Yanlin1, ZOU Guofang1, HUANG Yuan2*(1.Shenzhen Second People Hospital,Shenzhen 518035,China;2.West 

China School of Pharmacy,Sichuan Uiversity,Chengdu 610041,China) 
 

ABSTRACT: OBJECTIVE  To study the targeted properties of dexamethasone acetate solid lipid nanoparticles in mice. 
METHODS  A high performance liquid chromatographic (HPLC) assay for the determination of dexamethasone acetate in 
various tissues of mouse was employed in this study. Targeting properties were evaluated by comparing dexamethasone acetate 
content, percentage of dexamethasone acetate in various organs at different time, and pharmacokinetics parameters after 
administration of dexamethasone acetate solid lipid nanoparticles with those after administration of active compound. RESULTS  
Dexamethasone acetate content, percentage of dexamethasone acetate in lung were higher for the dexamethasone acetate - SLN 
group than that for the dexamethasone acetate - propylene glycol solution group. The difference of AUC between the two groups 
is 16 times. CONCLUTION  Dexamethasone acetate solid lipid nanoparticles have targeting properties for lung in mice. 
KEY WORDS: dexamethasone acetate; pharmacokinetics; tissue distribution; lung-targeting 
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��²)�³´(¡¢µ¶�o·c²)�DXM-SLN(¸

W�¹º»03111102�DXM¼d� 46.28 mg�g-1)�

������i½¾(¿À��Á�W¾Â?Ã�¹

º»DAC030903�ÄÅ»98%)�³ÆÇi½¾(¿

À�¾Á�W¾Â?Ã�¹º»0172-9702�ÄÅ»

98%)�È�ÈÉ(Ê¶�ËÌ�o·c²)�ÍÎ�

1,2-ÏÐ´(ÑÒ�ÓÔ>�o¾����)�Õ�Ö

Ð×(Ê¶ØÙ�Ú·c²)��Û8kl�ÜÝÞ

ß�4à(20á2) g�¥¦âã�äå��(æçèo

¥¦n�¿�Bé�n�«êëº»046)2 

2  ����� 

2.1  Á�ì¾¿������%í?Ëî 

2.1.1  ��ïð  ��ñ»Diamonsil C18+~��

ñ(150 mm×4.6 mm, 5 µm)�ñò»30 ó�Âí�

�� 240 nm�ôn~�³´-õ(70:30)�ô�»1 

mL�min-1
�sìd 20 µL�mö»³ÆÇ2 

2.1.2  Á�ì¾%÷ø�í?  ù 5úkl�ûüù

ýþ÷���ù������������«�	à�


2�dP�õT
X��ý}àd�kl4à%8%

�����þùý
X�2ù 0.5 mL Þ��T
�

ý
�q�
� pH 2Õ�ÖÐ×��}�mö�È

�ÈÉ�ù���þù 2 mL¡�}�FReZþ³

´���ù¡�}��sì}2�¡���ïð��

������³ÆÇ%q�í?)�Á�ì¾¿��

%Z������q�� 6.3 min�9.4 min2 

2.1.3  ö� !WX  £"dù�#ý
H@A

T
 0.5 mL�q�
� 100 µL)$%Å% DXM

ö��}�&WÊ¼)$%Å DXM%Á�ì¾�

�'2.1.2(){Ëî÷ø�í?�*+��,�

DXM-mö./0As�Ai�̀ DXM%ÅC(µg�g-1)

i Y=As/Aist!(12�3Þ@Aì¾¿ DXM

%ö� !�12Ë45� 12 
� 1  ������� DXM�	
��
�����(n�5) 

Tab 1  The regression equation of DXM in bio-samples(n�5) 

�� ����/ mg·mL-1 ���� r 

	 0.000 45~0.030 5 Y= 0.062 9 C+0.067 5 0.999 3 


 0.002 10~0.061 0 Y= 0.103 1 C+0.118 3 0.999 0 

� 0.000 45~0.015 25 Y= 0.124 8 C+0.102 1 0.995 2 

� 0.001 05~0.610 Y=0.065 8 C+0.028 9 0.997 7 


 0.000 45~0.030 5 Y = 0.091 4 C�0.006 8 0.999 4 

� 0.000 45~0.061 0 Y = 0.110 6 C�0.149 9 0.997 6 

6�_7�ý
H@A¿ DXM%Åj"?%

89m�%Å-./0:;�*<%!(=#(r 

>0.995)2 

2.1.4  Ëî1>?�£"Å·¦  £"dù�#

ý
H@AT
 0.5 mL�q�
� 100 µL)$%

Å% DXMö��}�&WÊC�¿�J 38%Å

DXM%Á�ì¾�ªT�@îí?1>?p�m

���£"Å2AB�����������ý


¿������%�C
ì1>?q��

104.66%á 3.62%� 97.76%á 1.55%� 99.84%á

3.47%� 106.46%á 1.39%� 102.49%á 6.42%�

103.39%á1.49%(n =5)��mRSDDq�� 6.67%�

3.75%�5.69%�9.45%�6.02%�9.21%(n=5)��

� RSDDq�� 5.82%�9.21%�9.11%�6.60%�

8.88%�9.92%(n =3)2 

2.2  DXM-SLNjkl4m%�nop@Aqr·¦ 

ù�Û8kl 70ú�ÜÝÞß�4à 18~22 g�

E�q� 14@�F@ 5ú2f¿ 7@�GHIÍ

Î DXM-SLNõ�}���¥¦@�JK 7@ÍÎ

DXML�%ÏÐ´�}���i½@�M@b�

cdC� 0.010 8 mg�kg-1
2¥¦@�i½@C�b

�þ 0.08�0.25�0.5�1�2�4�12 hq��'2.1.2(

){Ëî÷ø�í?���ý
�Þ��¿���

���%¼d�AB5� 22 

2.3  ��4mqr%:a 

`)$��Þ��¿����%dNb�d%

OqE(total administration dose�TAD)Pgh¥¦@

�i½@kl4m��%qr�AB5� 32 

Q� 3_5�i½@�¿ DXM% TAD6 0.08 

h% 1.42%R 0.5 hIR 0.58%�4 hSú� 0.15T�

U¥¦@�¿ DXM% TAD6 0.08 h% 33.63TR

0.5 hVR 59.85T�4 hW� 1.59T2D3ÍX%

��¥¦@ý¿ DXM % TAD YZai½@J2

[Û DXM WÊ SLN Wcþj�¿%qrÛ\V

C�Ujý¿%qrIJ/�5, 12 

2.4  �no]E%:a 

,� DAS �no4^ikl4m��E_s

t÷ø�`HIb�`�sta«�b?

DXM-SLNjkl`Ðc`�a«a<�3d¥¦

@�i½@Þ�e�no]E�AB5� 42 

6� 4_5�DXMWÊ SLNWcþ���%

AUC DÛ\fè��g?fk2[Û DXM-SLN

;��<=(�Uhj��i���f�2 
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� 2  DXM��������	
(µg�g-1
�n=5) 

Tab 2  Concentration of DXM in plasma and tissues (µg�g-1
�n=5) 

� � � � � � 
��/h 

	
� �
� 	
� �
� 	
� �
� 	
� �
� 	
� �
� 	
� �
� 

0.08 13.92  16.56  84.66  48.36  12.66  5.34  20.46  455.70  29.88  9.30  18.54  10.08  
0.25 13.32  12.78  60.24  36.06  10.86  1.74  16.50  280.44  18.12  21.78  39.66  7.98  
0.5 18.78  4.26  17.28  26.10  9.48  3.72  8.10  853.56  9.66  11.52  42.66  7.32  
1 19.92  2.94  47.34  26.76  6.00  5.52  20.04  176.88  25.14  1.86  19.80  18.18  
2 5.52  30.06  10.62  14.58  6.54  2.28  9.60  118.50  11.70  4.20  25.74  7.38  
4 23.40  6.42  4.68  2.16  1.92  0.96  2.82  28.20  14.88  1.32  7.74  1.74  

12 1.26  17.76  22.20  16.62  nd nd nd nd nd 9.96  nd nd 
 

� 3  DXM�������� TAD(%) 

Tab 3  TAD(%) of DXM in plasma and tissues 
� � � � � � 

��/h 
	
� �
� 	
� �
� 	
� �
� 	
� �
� 	
� �
� 	
� �
� 

0.08 0.63 0.78 44.13 24.69 0.69 0.26 1.42 33.63 3.11 0.92 13.42 7.48 
0.25 0.65 0.58 32.14 16.92 0.66 0.09 1.20 19.40 2.14 2.29 29.55 5.87 
0.5 0.87 0.16 8.17 12.13 0.60 0.24 0.58 59.85 0.91 1.21 31.18 5.41 
1 0.86 0.09 20.8 9.64 0.32 0.22 1.22 8.81 2.37 0.16 14.45 10.06 
2 0.23 1.28 4.62 7.01 0.35 0.12 0.55 7.22 1.08 0.39 18.12 5.36 
4 0.86 0.25 2.32 1.10 0.08 0.05 0.15 1.59 1.40 0.11 5.72 1.29 

12 0.04 0.69 11.07 8.51 nd nd nd nd nd 0.83 nd Nd 
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Fig 1  Concentration of DXM-SLN and DXM-sol in the 
lung(A),the blood(B) after iv adminstration 
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Tab 4  Pharmacokinetic parameters of DXM-SLN(E) and 
DXM-sol(C) in plasma and tissues 

AUC/mg·L-1·h t1/2β

/h CL/L·h-1·kg-1 
 

C E C E C E 

� 162.55 299.54 8.46 69.32 0.08 0.05 

� 199.18 549.62 69.32 69.32 0.04 0.03 

� 31.87 14.95 2.11 2.57 0.33 0.66 

� 53.64 899.25 2.03 1.19 0.19 0.01 

� 123.43 64.70 3.83 69.32 0.10 0.17 

� 119.57 39.51 2.71 3.12 0.08 0.22 

� 5  DXM-SLN(E)� DXM(C)������������

�
� 

Tab 5  Targeting evaluation of DXM-SLN(E) and DXM-sol(C) 

 C
er  

CTe (DXM-SLN) 
CTe (DXM) 

C
TR e  

� 1.84  16.04  23.55  �0.32  

� 2.76  29.43  28.86  0.02  

� 0.47  0.80  4.62  �0.83  

� 16.76  48.15  7.77  5.20  

� 0.52  3.46  17.88  �0.81  

� 0.33  2.12  17.32  �0.88  

3  ����� 
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