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ABSTRACT: OBJECTIVE  To investigate the enhancement of oral bioavailability of curcumin loaded PLGA nanoparticles. 

METHODS  Curcumin loaded PLGA nanoparticle was developed by a emulsion method, and then characterized by a DLS, 

TEM and zeta potential. In vitro release study and in vitro stability test were also examined. The oral bioavailability study of 

curcumin and curcumin loaded PLGA nanoparticles was performed after the oral administration. RESULTS  Curcumin loaded 

PLGA nanoparticles had mean diameter of 200 nm with uniform size distribution. And the developed nanoparticles with 

improvement of stability of curcumin had high drug encapsulation efficiency and drug loading capacity. In vitro release study 

showed that curcumin was sustained release from nanoparticles. After 30 min of oral administration of curcumin or curcumin 

loaded PLGA nanoparticles (100 mg·kg

−1

), the blood concentration of curcumin loaded PLGA nanoparticles group showed great 

significance with that of curcumin group. The bioavailability of curcumin was enhanced 5.2-fold in curcumin loaded PLGA 

nanoparticles groups as compared with curcumin group. CONCLUSION  Curcumin loaded PLGA nanoparticles could greatly 

improve the stability of curcumin and oral bioavailability of curcumin.  

KEY WORDS: curcumin; curcumin nanoparticles; bioavailability; oral administration 
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Fig 1  TEM image of curcumin-PLGA nanoparticles 

2.2  ���-PLGAtu{�{;� ¾�! Zeta

�"�#± 

^_�0| PLGAtu{�{Á(188.5 nm)


���-PLGA tu{{Á�}cqÜ_~���

-PLGA KÕ_�cq
tu{{Á��cq


�tu{��! Zeta �"Ê�����(F�

−38 mV)-tz�� 1- 

� 1  ���-PLGA	
������ Zeta����� 
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Fig 2  In vitro stability test of curcumin suspension and 

curcumin-PLGA nanoparticles  



 

�720�         Chin J Mod Appl Pharm, 2014 June, Vol.31 No.6                          

�������� 2014	 6
� 31�� 6

 

2.5  ���-PLGAtu{gÅÆ�¯�S� 

�v|�UV]����ÌÍÎ| PBS 1Î

(pH=7.4)�Æ�ê;����
15 min]��Æ�

��� 64%
2 hÐ����Æ���� 78%
�

���-PLGA tu{#$�%�wT�����

Æ%]
P��+ PLGA tu{�Æ�Y�
Æ

� 96 hÏÐ����Æ��� 75%
�����

-PLGAtu{��G±�PÆ��-tz�{ 3- 

 

� 3  ����#$%�&'!" 

Fig 3  In vitro release profile of curcumin from curcumin- 

PLGA nanoparticles 

2.6  g]8�9:;´¬ 

���-PLGAtu{Ö���ÌÍÎ^_
2

½MN��hê;ËG7
|� 30 minÐ�Y

�h�>;���(C

max

)-���-PLGAtu{`

���h�>;[C

max

=(0.98ø0.25)µg·mL

−1
]���

����ÌÍÎ`[C

max

=(0.43ø0.14)µg·mL

−1
]
��

|^!N�(100 mg·kg

−1
)?@n���-PLGA t

u{��%�&'�����®�hÎ-!"s

:8���#±���|g]���Ñ�H�§

(t

1/2

)
tz� ���-PLGA tu{`�g]H

�§ (t

1/2

=60 min)�������ÌÍÎ` (t

1/2

= 

35 min)
�����-PLGAtu{|hÎ��¡

�ê;P�-s:¢���£�"[\n!¤t

z� 
���-PLGA tu{`��"[\n!

¤(ACU)�(110.86±10.45)µg·mL

−1
·min

−1
����

���ÌÍÎ`��"[\n!¤ (21.32ø

3.56)µg·mL

−1
·min

−1
(P<0.05)-��8�9:;&'

�¥�� 5.2¦-tz�{ 4¾� 3- 

3  �	 

y¶·-¸¹º·»y�(PLGA)�G½��

¿À��,�8�^�,¾#wx,�'h�y

 �
Ê~����]:���P§Æ�g¨ 

 

� 4  2()*���+,-�./01 

Fig 4  Mean concentration-time curve of curcumin suspension 

and curcumin-PLGA nanoparticles  

� 3  ����������-PLGA�����2345 

Tab 3  Pharmacokinetic parameters of curcumin suspension 

and curcumin-PLGA nanoparticles  

6 7 #$%89: #$%-PLGA ;<+ 

T

peak

/min 30 30 

t

1/2/

min 35 60 

C

max

/µg·mL

−1

 

 0.43±0.14  0.98±0.25 

AUC

0-300 min

/µg·mL

−1

·min

−1

 

21.32±3.56 110.86±10.45 

�l�-2´¬$ 1%PVA�¶�N
s:¶Î�

ò�M¼���-PLGA tu{
��©ª«¬


�M¼�® -tu{�p��tz� ��

�-PLGA tu{��q�tu
{Áh,wë-

���-PLGA tu{��Ë'�ÂÃÄ¾v�

�
�� PLGA h�Ö���h���¿À�¯

¾Ó-_~tu{v���cq
tu{{Á�

��cq
���°����h��Â�®�±

4²�-Danhier �

[11]

l�)³ò� PLGAv�

tu{�{Á_~��KÕ_�cq�c�- 

tu{ª���vg<²#$x´���4

1,5�µ¶
�#$&'��23�°±,$

-·Þ���Æ�"R
��PÆ�%z

[4,8]

-�

���G½<°±�� �
|¸¹,?@nº

"R]��ò84xL»u�ð�
+�67�

�¼K
g]��8�9:;Tn-gÅ°±,

´¬tz� ����Â�®� PLGAtu{�


#$�%�½¾����4x¾wx
+�&'

��8�9:;-gÅÆ�tz� ���-PLGA

tu{��G±PÆ%z
|�¿� 4 h]���

��êÆ�#�ÖÀh������ PLGA tu

{�!��
_Ð
����Æ�Á�PÆ,


ÂÃ|g]�"
���ÆÏÐ��¤¥�



 

�������� 2014	 6
� 31�� 6                          

Chin J Mod Appl Pharm, 2014 June, Vol.31 No.6        �721� 

%>;ÏÐ��ÄÅP�Æ�
#$Ã��>

;4vÆÄ|�%>;ÇÈÏ]-g]��ÑÒ

Ób´¬tz� 
Ö���ÌÍÎ^_
��

�-PLGA tu{������¡��
h�>;

'�® - 

REFERENCES  

[1] HAAS JIMOH AKANBI M, POST E, METER-ARKEMA A, 

et al. Use of hydrophobins in formulation of water insoluble 

drugs for oral administration [J]. Colloids Surf B Biointerfaces, 

2010, 75(2): 526-531. 

[2] MERISKO-LIVERSIDGE E, LIVERSIDGE G G. Nanosizing 

for oral and parenteral drug delivery: a perspective on 

formulating poorly-water soluble compounds using wet media 

milling technology [J]. Adv Drug Deliv Rev, 2011, 63(6): 

427-440. 

[3] CHEN M C, SONAJE K, CHEN K J, et al. A review of the 

prospects for polymeric nanoparticle platforms in oral insulin 

delivery [J]. Biomaterials, 2011, 32(36): 9826-9838. 

[4] GAUCHER G, SATTURWAR P, JONES M C, et al. 

Polymeric micelles for oral drug delivery [J]. Eur J Pharm 

Biopharm, 2010, 76(2): 147-158. 

[5] ENSIGN L M, CONE R, HANES J. Oral drug delivery with 

polymeric nanoparticles: the gastrointestinal mucus barriers [J]. 

Adv Drug Deliv Rev, 2012, 64(6): 557-570. 

[6] SINHA S, ALI M, BABOOTA S, et al. Solid dispersion as an 

approach for bioavailability enhancement of poorly 

water-soluble drug ritonavir [J]. AAPS PharmSciTech, 2010, 

11(2): 518-527. 

[7] GOU M L, MEN K, SHI H S, et al. Curcumin-loaded 

biodegradable polymeric micelles for colon cancer therapy in 

vitro and in vivo [J]. Nanoscale, 2012, 3(4): 1558-1567. 

[8] CHEN J, DAI W T, XING H Y, et al. Research progress of 

microcarrier drug delivery system for curcumin [J]. Chin J 

Mod Appl Pharm(��������), 2012, 29(10): 885-889 

[9] REJINOLD N S, MUTHUNARAYANAN M, DIVYARANI 

V V, et al. Curcumin-loaded biocompatible thermoresponsive 

polymeric nanoparticles for cancer drug delivery [J]. J Colloid 

Interface Sci, 2011, 360(1): 39-51. 

[10] YALLAPU M M, JAGGI M, CHAUHAN S C. Curcumin 

nanoformulations: a future nanomedicine for cancer [J]. Drug 

Discov Today, 2012, 17(1/2): 71-80. 

[11] DANHIER F, VROMAN B, LECOUTURIER N, et al. 

Targeting of tumor endothelium by RGD-grafted 

PLGA-nanoparticles loaded with paclitaxel [J]. J Control 

Release, 2009, 140(2): 166-173. 

����2013-07-07

 

 

 

 

Ù3�ÚÛÜ	�4Z 

 

 
 

���

1

���

2

���	

3

�
�

1

��

2

����

2

(1.=>
�?@�������AB 410011C2.D>�E
��AB 410012C

3.D>FGHIJKL=M�AB 410005) 

 

�����  ��������	
��������  ��������������� !"#!$%!&'(

�)*'�+�,-./01234���5267��89:;<89=>�?@A�BC��:;!DE:;!F

G:;HIJA���:;<KL��M��NOPQ�:;��	  NO<RS*'$(T>UVWX��NOY�

Z- 0.5 min [\]^_`a9!bcd9!efghi9!j^kl9<8m[noRpU>3.00�B4��./:;

q�3r=st 2u�[vw�xyA�BCz��[{|}p~��
!1p���
IA��DE:;UzDE��

FG:;T>����NOJA�BC��:;[��SDby�52�r�Z-<�b�'t 1 000 mg·kg

−1

�[���!

����zPQ�[�!er��PQ��
  �����W�����������*'���[�9��7��9

89=> �z�!zDE�!�¡4�� 

�����	
���¢����¢*'��¢89=>¢4��¢KL�¢PQ� 

������R944.1       ������B       �����1007-7693(2014)06-0721-07 

DOI: 10.13748/j.cnki.issn1007-7693.2014.06.021 

 

Preparation of the Skin-protective and Disinfectant Spray 

 

LI Jianhe

1

, JIANG Ai

2

, CHEN Guiqiu

3

, HU Yan

1

, WANG Qiong

2

, QIU Ximin

2

(1.Department of Pharmacy, the 

Second Xiangya Hospital of Central South University, Changsha 410011, China; 2.Hunan Normal University, Changsha 410012, 

China; 3.Hunan Provincial Center for Disease Prevention and Control, Changsha 410005, China) 

 

                              

�����NOP���� �QRS    Tel: (0731)85292093    E-mail: lijianhexy@126.com     




