
��������  � 21 � � 10 �  2017	04	08 
� 

Chinese Journal of Tissue Engineering Research  April 8, 2017  Vol.21, No.10 

 

P.O. Box 10002, Shenyang   110180   www.CRTER.org                                                                        

1546 

www.CRTER.org 

������

���������	


����������

�����������

�� �!"#$"%&

'()*+,-.  

 

$/012345�67�

8�9:;;��<�=

>?������@A

BCDE�;F�GHI

JK��F�GHIJ�

�6LMNOPQR(

�����)�BC� 

100730   

 

�����:R318 

���	
:B 

����:2095-4344 

(2017)10-01546-06 

�����2017-02-12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Yang Guo-hui, Studying for 

master’s degree, Department 

of Otolaryngology Head and 

Neck Surgery, Beijing 

Tongren Hospital, Capital 

Medical University, Key 

Laboratory of Otolaryngology 

Head and Neck Surgery, 

Capital Medical University, 

Ministry of Education, Beijing 

100730, China 

 

Corresponding author:  

Han De-min, Academician, 

Doctoral supervisor, 

Department of 

Otolaryngology Head and 

Neck Surgery, Beijing 

Tongren Hospital, Capital 

Medical University, Key 

Laboratory of Otolaryngology 

Head and Neck Surgery, 

Capital Medical University, 

Ministry of Education, Beijing 

100730, China 

 

�

��

�

��������	
������������������ 

�

��

�

���������	
���(��������	
����������������������������(����

��)�	
�� 100730)�

��������������	
���. ������������������ !"#$%&'()*[J].+�,-./0

1�2017�21(10):1546-1551. 

DOI:10.3969/j.issn.2095-4344.2017.10.012      ORCID: 0000-0002-5902-5718(���) 

 

������� 

 

 

   

 

 

 

 

 

 

����� 

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

+,-./0"12�34512�671.�+,-./89:;1�89<=1> 

�������?�@A0B�ACDA0BE�F0BEGA0BEACDHI0B/JKL�JKMN�

OPM�QH0B/R�S�TUVW�JKXYGF0BECDQA<=/45VW�ZU[�\M]�

A<=/^0_`> 

 

�� 

���abcdef�������������)*/gh9A89<=0B�+,ijkl2mnop

qhrs�t89:;1.�uvwgh9xyz{�|I}~=��������+,����12/�

��������> 

������EA<=0B}~�������������gh9"�U/��:;1> 

� ���&'(���������������������gh�)*���������gh9"

�U������ ¡¢£¤89�¥¦§¨©sª«=¬®¯«°±¥¦²��:;1>�ª«=¬

³����������gh9"�U´µ¶*XY�� L929·¸¹ 24 h���)º»¼G�¯«°±

³C½¾ 100�50 µL���������gh9"�U°±$® 100 µL RPMI1640¸¹$¸¹µ¶*

XY�� L929�CCK-8¿À¸¹ 1!3 d/ÁÂ®��Ã1> 

"#$"%�Äª«=¬³��ÅÆ��)ºÇÈÉÊ/Ë)ÌÍ)/ÎÏÐ���ÑÒ18Ó���Ô

ÕtÖ&1×�ØÙÇ8ÓÚÛ�AÜw��89:;1-.GÝ¯«°±³Þßà¯/Áá�âgh9

"�U°±$ã��äåÁá���:æÁÂçèéÁá���Ã1D 0 ê 1 ëGì�íîT³����

�����gh9"�U��+,-./��:;1> 

&'(� 

2!��3��()*3���������"#$3�����3&'4*356789&' 

)�(� 

2!()*��3�����:3;�<3"#$ 

*+,-� 

=>?@ABCDEFGHIJKLMN(SML20150201) 

 

Cytocompatibility of a novel nasal packing material made of polyethylene glycol 

diacrylate composite hydrogel   
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Beijing Tongren Hospital, Capital Medical University, Key Laboratory of Otolaryngology Head and Neck Surgery, 

Capital Medical University, Ministry of Education, Beijing 100730, China) 

 

Abstract 

BACKGROUND: Previous studies have shown that the complex of polyethylene glycol diacrylate and chitosan 

is biodegradable, has the anti-inflammation effect and can promote wound healing, with good biocompatibility. 

However, the composite material is brittle, and thus, it is necessary to develop a mechanical support material 

due to the anatomy of the nasal cavity. 
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OBJECTIVE: To study the cytocompatibility of a novel degradable absorbable nasal packing material made of 

polyethylene glycol diacrylate composite hydrogel. 

METHODS: In our experiment, the composite hydrogel was formed by the combination of different ratios of 

polyethyleneglycol diacrylate, chitosan and polyvinyl alcohol using photo-crosslinking method. According to the international 

standard of medical devices, we used direct and indirect international standard experimental methods to evaluate the 

cytotoxicity of the materials. (1) Direct contact method: the polyethylene glycol acrylate composite hydrogel and mouse 

fibroblasts L929 were co-cultured for 24 hours to observe the morphological changes of cells. (2) Indirect extraction: mouse 

fibroblasts L929 were cultured in polyethylene glycol diacrylate composite hydrogel extracts (100, 50 µL) and RPMI1640 

medium (100 µL), respectively, for 3 days to observe the proliferation and cytotoxicity by cell counting kit-8 assay.  

RESULTS AND CONCLUSION: (1) Direct contact method: the cells around the material formed a flat structure with 

fusiform or stellated protrudes. The material was confirmed to have good biocompatibility depending upon the presence 

of adherent cell growth, full and strong refraction, and the overall growth trend. (2) Indirect extraction method: with the 

increase of time, the number of cells in the hydrogel extract group increased, the relative proliferation rate of cells 

increased gradually, and the cytotoxicity was 0 to 1. To conclude, these experimental findings indicate that the 

polyethylene glycol acrylate composite hydrogel material has good cytocompatibility. 

Subject headings: Biocompatible Materials; Polyethylene Glycols; Chitosan; Hydrogel 
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1���������Materials and methods  
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XY\] thermo 

BB15uv)B^_Ç`�a�(Nikon Ti)BQ��bcde

(Molecular Devices SPECTRAmax PLUS)Bfg>õh
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�Üi\(Heraeus SUT6120)D 

1.4 �����

1.4.1  $%�ar
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 saÁtu��åé�ê�ìí

îï�vn�»wC��fx5 min��»wHIJðåñ

�vn5åéíê�vn�vÁ.yzfx10 min�{z

|}��~2�	�-0��`a0���/25 min�

��ar�åé�êëìíîïTzÐ����~wj�

���_2�4 h�Î1 h�1 ���������â)°ÐD 

1.4.2  ���$%�?n�ar  ×$%���1.0 cm

��Õk��Î1 cm

2

Ëö���Õk$%�»w15 mL�

k���10%RS4T�RPMI1640XYn���H37 �

��-2CO

2

XY\�XY24 h�a��?nr�D 

1.4.3  ����Ö%&��
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mwjkV�1 000 r/minjk5 min�v*%&¢��a�

%&u�/1×10

8

 L
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�%&��nB��!HXY ¡g6

£60 mmXY �2Î£XY �»w4 mL%&��n�

¤¥2 d�b¯¦z�¦§%&Þ¨B���ÖiO��Õ

ÖliO+©!"¡ÎUH^_Ç`�a�-ª«L929%

&Ï�L¬�×6£XY ��2��Î�3£XY �[

0�/%&ÞXYB���×$%���0.5 cm�®  

0.3 cm�¯0.3 cm��Õk��_w�k���10%RS

4T�RPMI1640XYn����(¯°����g&�

~HXY �(¯±%&Þ¨�����²³XY24 h�

ª«%&ò´�Ó¢0Ç���T6 D 

 

 

 

 

 

 

 

 

 

1.4.4  CCK-8%&µ¶Ö%&iO��

[13] 

  ×XY�

L929%&��k���10%RS4T�RPMI1640XYn

·¸ÜÓ�s�%&u�1×10

6

 L

-1

�Þ%&�nBg3�96

WXYZ�2ÎZ�¹ºd!»1�2�3 dDÎZB��5×8

¼40Wõ/���W�ÎW�!100 µL�%&��n�Î

Z�!30W�½	10Wq¾��»%&�_�k���

5%CO

2

XY\�37 �XY2 hB¿%&ÀÁ��3�XY�

Â����¹»w100�50 µLåé�êëìíîïTzÐ

����?n�[0�»w100 µL RPMI1640XYn�Î

�10TWBq¾�»w200 µL RPMI1640XYnB×3�

XYZ_H37 ��k���5%CO

2

XY\��9º!»

H�!�1�2�3 dg&XYZ�ÎZ40W�»wCCK-8  

10 µL�²³237 ���-XY3 hDBC450 nmÃ��

2Q!eßdt W��Ä(A)�¢¢Å%&Ç[µ¶Æ

RGR(%)=(���A|Ä�q¾�A|Ä)/([0�A|Ä�q

¾�A|Ä)×100%D 

ÌÍ �%&��Ä5Ç[µ¶Æ(RGR)�ÇtÈ

&ø�õ�-�L929 %&Ï�5µ¶ÉÊDZ%&Ç[

µ¶Æ/Ë100%��%&iO0©BZ%&Ç[µ¶Æ2

75%�99%Ì��%&iO1©BZ%&Ç[µ¶Æ2

50%�74%Ì��%&iO2©BZ%&Ç[µ¶Æ2

25%�49%Ì��%&iO3©BZ%&Ç[µ¶Æ2

1%�24%Ì��%&iO4©B%&Ç[µ¶Æ/0�%&

iO5©D 

1.5  ������ �K�L~%&L929±åé�êëì

íîïTzÐ���¼XY��ò´�µ¶L¬D 

1.6  ���������Ä5%&Ç[µ¶Æ|Ñ�x

_

±s

Ëè�Ñ�SPSS 22.0 Í¢��[ ��á ��Ív*

Þ�ÎÕ`�Ï���ÂÂÐúÑ�Student-Newman- 

Keuls( SNK)Ö�Ñtα=0.05D 

 

2������Results  

2.1  ��������� ��!"  ±$%¼XY��

�K�L~%&L929ÒÓÔÕ�Öò;×ò�ØÙÚR

S�ò´ú����Û�Ü���Ý�

��

�1D±$%¼XY��
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ÙÚRS�ÀÁOÏ��%&åæÅçO��èkÒÏ
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ø$%ÏÐÇ÷O�dB[0�%&ò´Çú���.»
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��

�2D 

2.2  #$%��& ��!"  CCK-8Öcd ��

�Ä�%&Ç[µ¶ÆliO©¹Ý�

��

�1DG�

��

�3At)�

�%&XYí�µ»�%&��µA� �$%�?n�

�Äµ»�Åî#3íïðh`¹DG�

��

�3Bt)��%

&XYí�µ»�$%�?n�%&Ç[µ¶Æµ»�Å

î#3í%&Ç[µ¶Æ±[0�h`¹DXY1 d��Â

$%�?n�±[0�%&Ç[µ¶ÆÐú`N,�ñO

òó(P < 0.05)B3 d��Â$%�?n�±[0�%&Ç

[µ¶ÆÐú`Nh�ñOòó(P > 0.05)DGßôR�t

)�%&XYí�µ»%&�lµ»�3 d� ����

Ä�%&Ç[µ¶ÆÐú`Nh�ñOòó�õ�$%¾

�[%&Ï�
hö÷�tø/$%µHhiO�$%Ø

,�d�%&Ç÷OD 
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Figure 1  Mouse fibroblasts L929 and polyethylene glycol diacrylate composite hydrogel before co-culture 
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Figure 2  Morphological changes of mouse fibroblasts L929 

co-cultured with polyethylene glycol diacrylate composite hydrogel 

for 24 hours (×100) 
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Table 1  Absorbance value, relative proliferation rate and 

cytotoxicity of cells in each group    

�� 1 d 2 d 3 d 

100 µL ������    

     A�(x

_

±s) 0.353±0.013             0.612±0.434  1.401±0.020 

    	
���� 76.80%                        84.94%   97.69% 

    ���� 1 1 1 
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    ���� 1 1 0 
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��� A �(x
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Figure 3  Cell proliferation and the relative proliferation rate in each group 
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