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Figure 1  Schematic procedure of functionalization of PU surfaces via incoporation of

C—C double bonds followed by surface-intitated polymerization
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Figure 2 Schematic procedure of functionalization of material surfaces via incoporation of C—C
[31]

sajeaIsqns

double bonds by dopamine derivates followed by surface-intitated polymerization

J& BT T PDMS S R B DTAR M DU BEORGRT SBE . 1207 A T 2 AR I B £ MR SR iR R db e 2
s i B PRI AT A5 6 M AR A T 4 A 3R 5 0 ) A B 3> PDMES 3 11 AS ] ) 4 fiE

o

Br Br | Br . . . Grafted Polymer

o 0 =0

0. 0, O,

Sylgard 184 s~
= = =

. o S O

~+cH, )-Ol(é. Curing H Mny(CO)y, Vinyl monomer
9 m e
o Visible light

Bl 3 A EE] & B A TE PDMS KA R & Y
351

Figure 3 Schematic procedure of visible light-induced polymerization from PDMS surface"*
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Figure 4 Schematic illustration of the preparation of bio-functional and thermo-responsive surfaces by the

host-guest interaction between P(NIPAAm-co-Ada) and g-CD-(X),"*"
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Figure 5 Schematic illustration of the lysine-based clot lysing surfacel™
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Figure 7 The pluripotency status and osteoinduction behaviors of mouse embryonic stem cells cultured on nano-rough

and micro-rough GNPL respectively. Higher expression level of Oct-4 gene represents better cell pluripotencyt®™

73— 75 i » B B (glycosaminoglycan, GAG) & — 2 AR Wy 7 A2 (1 22 D REAE 35 1 R 2> 7, B 1

240 ML R T 3 L A A R B ot A A B R PR A P T R AR . FRATTR B BRAN B A 7 SR B
VR R BRI ) — B, & Luﬂiﬁ’]ﬂc%ﬁfiﬂjﬂi JIT A5 3 B i AL 52 RO B A SR SR IT R
0] 5 IR I jF?H]ﬂ@ﬁ%ﬁﬂ%ﬁl’]éﬂtﬂ’Jélz%lﬂ o [R)ERF A [ it A 437 i A 86 A e 2RO O S i 1 4 Y
PG5 R AT AN E] A L F 2- N fb 52 ME L 6-O- e fb7c RME (0 ph 2 SACR B 4F . ek AR
S A5 A0 28 53 AL I RBOR B BE R 0 197 RMEAS BE A7 S VR 16 T 200 B 1 o 22 A L BB A B Ak B A 4 v L
V5 VR I 1 40 M Aok 22 A R BE L Bl 2 4 v o AR T e M A A 7 s R B v AL B AN — E B
?ﬁ%ﬁéﬂ%ﬂ‘ﬁﬁ%o H I R T e SROWE T VR I T 0 ) e 2 7 o e e i A R A 7 A5 Y 1 T

10. 14028/j. enki. 1003-3726. 2015. 10. 001



% 10 31 [ S S R < 7.

1 RS R 52 1+ (ELAR LG T B 2 B8 e (37 A5 10 4 P 5 0 g o 2,
4

ARICLRIR T AR BB i 3 JLAFR R A A Wy R R s i W e e e . — 7 T AT R R T 2 Bl
T TR S AT B AT S BEAL B Tk L D AR R Y S SRR AL B E T B SRR SR AL T U ST AT Y 4
AR5 5 55— I7 T FATT S8 47 A Wy iR SR BT S AR ) PR 2 RV AR X — A% O R R R R T —
F BN EA R E A W) D RE B A RER T L OB 45 AR BT A A S SR A A LA A X SR A
Yy HIAA RS 880 4 0l 2 HUBE LA RS 18 AL SUT AR AL B0 A RH R BE FAE AR & e 4 fit 1T
BB M IF B A AR B D A

5 Sk -

[1] Anderson ] M. Annu Rev Mater Res, 2001, 31: 81~110.

[ 2] Castner D G, Ratner B D. Surf Sci, 2002, 500; 28~60.

[3] Langer R, Tirrell D A. Nature, 2004, 428 487~492.

[4] MaZW, MaoZ W, Gao C Y. Colloids Surf B, 2007, 60: 137~157.

[5] Meyers SR, Grinstaff M W. Chem Rev, 2012, 112; 1615~1632.

[ 6] Chen H, Yuan L, Song W, Wu Z, Li D. Prog Polym Sci. 2008, 33: 1059~1087.

[ 7] LiD, Chen H, Brash J L. Colloids Surf B, 2011, 86: 1~6.

[8] YuQ, Zhang Y, Wang H, Brash J, Chen H. Acta Biomater, 2011, 7. 1550~1557.

[9] Yuan L, Yu Q, Li D, Chen H. Macromol Biosci, 2011, 11; 1031~1040.

[10] LiD, Zheng Q, Wang Y. Chen H. Polym Chem, 2014, 5; 14~24.

[11] Yu Q, Liu H, Chen H. ] Mater Chem B, 2014, 2. 7849~7860.

[12] Yu Q, Wu Z, Chen H. Acta Biomater, 2015, 16; 1~13.

[13] Chen H, Hu X, Zhang Y. Li D, Wu Z, Zhang T. Colloids Surf B, 2008, 61; 237~243.

[14] Chen H, Wang L, Zhang Y X, Li D, McClung W G, Brook M A, Sheardown H, Brash J L.. Macromol Biosci, 2008, 8: 863~870.
[15] Chen H, Zhang Y, Li D, Hu X, Wang L., McClung W G, Brash J L. J Biomed Mater Res, 2009, 90A: 940~ 946.
[16] Hu X, Zhang Y, Zhang T, Yu Q, Chen H. Chem J Chin Univ, 2009, 30: 613~617.

[17] Li D, Chen H, Glenn McClung W, Brash J L. Acta Biomater, 2009, 5; 1864~1871.

[18] Wu Z. Chen H, Liu X, Zhang Y. Li D, Huang H. Langmuir, 2009, 25: 2900~2906.

[19] Yu Q. Zhang Y, Chen H, Wu Z, Huang H, Cheng C. Colloids Surf B, 2010, 76 468~474.

[20] Yu Q, Zhang Y, Chen H, Zhou F, Wu Z, Huang H, Brash J L. Langmuir, 2010, 26 8582~8588.

[21] Zhang Y. Yu Q, Huang H, Zhou F, Wu Z, Yuan L, Li D, Chen H. Soft Matter. 2010, 6: 2616~2618.

[22] Barbey R, Lavanant L, Paripovic D, Schiitwer N, Sugnaux C, Tugulu S, Klok H A. Chem Rev, 2009, 109; 5437 ~5527.
[23] XuFJ, Neoh K G, Kang E T. Prog Polym Sci, 2009, 34. 719~761.

[24] Archambault ] G, Brash J L. Colloids Surf B, 2004, 33: 111~120.

[25] Wu Z. Chen H, Huang H, Zhao T, Liu X, Li D. Yu Q. Macromol Biosci, 2009, 9. 1165~1168.

[26] LiD, Chen H, Wang S, Wu Z, Brash J L. Acta Biomater, 2011, 7: 954~958.

[27] Wu Z, Chen H, Li D, Brash J L. Acta Biomater, 2011, 7. 1993~1998.

[28] Zhao T, Chen H, Zheng J. Yu Q. Wu Z. Yuan L. Colloids Surf B, 2011, 85.: 26~31.

[29]7 Wu Z, Chen H, Liu X, Brash J L. Macromol Biosci, 2012, 12; 126~131.

[30] LiD, Wang S, Wu Z, Chen H, Brash J L. Soft Matter, 2013, 9. 2321~2328.

[31] DulJ. Liu X, Liu W, Wu Z, Chen H. Sci Chin Chem, 2014, 57. 654~660.

[32] Gan]J, Chen H, Zhou F, Huang H, Zheng J. Song W, Yuan L, Wu Z. Colloids Surf B, 2010, 76: 381~ 385.
[33] Wu Z, Tong W, Jiang W, Liu X, Wang Y, Chen H. Colloids Surf B, 2012, 96, 37~43.

[34] Xiong X, Liu W, Luan Y, DuJ, Wu Z, Chen H. Langmuir, 2014, 30: 5474~5480.

[35] Xiong X, Wu Z. Pan J. Xue L. Xu Y. Chen H. ] Mater Chem B, 2015, 3. 629~634.

[36] ShiXJ, Chen GJ, Wang Y W, Yuan L, Zhang Q, Haddleton D M, Chen H. Langmuir, 2013, 29, 14188~14195.

10. 14028/j. enki. 1003-3726. 2015. 10. 001



+ 8- = ix R i {1 2015 4¢ 10 A

[37] Shi X, Chen G, Yuan L, Tang Z, Liu W, Zhang Q, Haddleton D M, Chen H. Mater Horiz, 2014, 1: 540~545.

[38] Shi X, Zhan W, Chen G, Yu Q, Liu Q. Du H, Cao L, Liu X, Yuan L, Chen H. Langmuir, 2015, 31;: 6172~6178.

[39] Zhan W, Shi X, Yu Q, Lyu Z, Cao L, Du H, Liu Q, Wang X, Chen G, Li D, Brash J] L, Chen H. Adv. Funct. Mater. 2015,
DOI:10. 1002/adfm. 201501642.

[40] Banerjee I, Pangule R C, Kane R S. Adv Mater, 2011, 23;: 690~718.

[41] Schlenoff J B. Langmuir, 2014, 30; 9625~9636.

[42] Kidane A G, Salacinski H, Tiwari A, Bruckdorfer K R, Seifalian A M. Biomacromolecules, 2004, 5; 798~813.

[43] Jiang S, Cao Z. Adv Mater, 2010, 22: 920~932.

[44] Wang S, Li D, Chen H, Wu Z, Xu Y, Brash J L. J Biomater Sci, Polym Ed, 2013, 24; 684~695.

[45] Tang Z, Li D, Liu X, Wu Z, Liu W, Brash J L, Chen H. Polym Chem, 2013, 4: 1583~1589.

[46] Tang Z, Liu X, Luan Y, Liu W, Wu Z, Li D, Chen H. Polym Chem, 2013, 4. 5597~5602.

[47] LiuQ, Li D, Zhang W, Luan Y, Du H, Liu X, Brash J L, Chen H. ] Mater Chem B, 2015,3:69396~69944.

[48] Sun T L, Wang G J. Feng L, Liu BQ, Ma Y M, Jiang L. Zhu D B. Angew Chem Int Ed. 2004, 43. 357~360.

[49] Yu Q, Chen H, Zhang Y, Yuan L, Zhao T, Li X, Wang H. Langmuir, 2010, 26; 17812~17815.

[50] Wang L, Wang H, Yuan L, Yang W. Wu Z. Chen H. ] Mater Chem. 2011, 21.: 13920~13925.

[51] Yu Q. Li X, Zhang Y, Yuan L, Zhao T, Chen H. RSC Adv, 2011, 1. 262~269.

[52] Wang H, Wang Y., Yuan L, Wang L, Yang W, Wu Z, Li D, Chen H. Nanotechnology, 2013, 24 105101.

[53] Katsikogianni M, Missirlis Y F. Eur Cell Mater, 2004, 8. 37~57.

[54] Meng J, Zhang P, Wang S. Chem Asian J, 2014, 9: 2004~2016.

[55] Wang H, Wang L., Zhang P, Yuan L, Yu Q. Chen H. Colloids Surf B, 2011, 83: 355~359.

[56] Tan M, Wang H, Wang Y, Chen G, Yuan L, Chen H. ] Mater Chem B, 2014, 2. 569~576.

[57] LyuZ, Wang H, Wang Y, Ding K, Liu H, Yuan L, Shi X, Wang M, Wang Y, Chen H. Nanoscale, 2014, 6: 6959~6969.

[58] Ding K, Wang Y, Wang H, Yuan L. Tan M, Shi X, Lyu Z. Liu Y. Chen H. ACS Appl Mater Interfaces. 2014, 6. 20043
~20050.

Research Progress on the Interactions of Biomaterial Surfaces/Interfaces
with Proteins and Cells

YU Qian, LIU Xiao-li, LYU Zhong-lin, WANG Lei, SHI Xiu-juan, LI Xin, CHEN Hong"
(College of Chemistry, Chemical Engineering and Materials Science, Soochow University, Suzhou 215123, China)

Abstract; Materials contact with biological systems through their surfaces/interfaces; the interaction of material
surfaces with the biomolecules and cells in the biological environment plays an important role to determine the realization of
the biological functionalities of the materials. Therefore, the regulation of the interactions between the materials and the
organism is the key issue in the research and application of biomaterials. In this review, we summarized the recent research
progress of our group in the field of biointerfaces. Based on the design of biofunctional surfaces on the molecular level, we
have established a series of facile modification methods with high efficiency and general applicability to change the physical
and chemical properties of material surfaces, and thus to regulate the interactions of material surfaces with a variety of
biological molecules (such as proteins) or cells/bacteria.
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