
PEG  
 

 
*1 *2 *3, *3, *4 

Immobilization of PEG onto cell microarrays as a substrate for cell fusion  
and evaluation of their surface properties 
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To prepare a surface-modified microarray(μAy) on both PEG segments and specific protein 
binding sites as a substrate for high-efficiency cell fusion, PEG macromonomer(macPEG) 
[P(macPEG)] or/and N-succinimidyl arylate(NAS) and macPEG copolymer [P(macPEG-co- 
NAS)] with different compositions were selectively immobilized on the glass spots of the μAy by 
using surface-initiated radical copolymerization. Two kinds of selective immobilization methods 
of 3-aminopropyltrimethoxysilane were attempted on a glass substrate as a model of spots of 
μAy by using 1)vapor deposition and 2)immersion in the solution, and evaluated their surfaces 
from the scanning probe microscope(SPM) and water contact angle measurements. 
Poly(macPEG) and poly- (macPEG-co-NAS) chains as brushes were observed on the 
glass(g-glass). As a result, the SPM images and wettability based on the immobilized polymers 
on the g-glasses were changed by changing treated methods of alkoxysilane. 
 

       Keywords: PEG immobilization, Suface-initiated radical polymerization, Cell microarray, 
 Cell fusion, Vapor deposition method 
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3-aminopropyltrimethoxysilane[APMSi]
N,N-dimethylformamide [DMF]
triethylamine[TEA]

NAS 
macPEG (Mn: 1,100) 

80
(μAy)

.  Milli-Q synthesis 

 
4,4’-azobis(4-cyanovaleric acid chloride)[V501-Cl]
4.4’-azobis(4-cyanovaleric acid)[V501]

[PCl5]  

 [30
/18 M =1/3(v/v)] 8 mL (Fisher 

Blan) 1 h
 

[APMSi ] 
0.179 g (1 mmol) APMSi DMF 2 mL

60 3 h DMF 15 min
(Fig.1-A)   

- APMSi

2 h
(Fig.1-B)  

- 3 mL APMSi

30 2 h
(Fig.1-C)  

- 3 mL APMSi

80 2 h (Fig. 
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1-D) 80 30 min
 

[ ] 
0.0315 g(0.1 mmol) 

V501-Cl 1 mL 30.6 L TEA
APMSi

30 20 h

 
[ ] 

macPEG 1.65 g(1.5 mmol)
1 mL , macPEG 0.99 g(0.9 

mmol) NAS 0.101 g(0.6 mmol) 0.5 mL
0.5 mL DMF 1 1 1 mL V501-Cl

80 20 h
3 45 min

PEG g-glass  
 

 

[30
/18 M =1/3(v/v)]8 mL 1 h

 
- 3 mL APMSi

μAy 30 2 h
(Fig.2) 80 30 min

0.0315 g(0.1 mmol)V501-Cl 1 mL
30.6 LTEA

APMSi
30 20 h

macPEG 1.65 g(1.5 mmol) 1 mL
V501-Cl

80 20 
h 3
45 min g-μAy  

 

SImage Entry
(25 ) 10 μL

1 min
5

(SPM)
Shimadzu  SPM-9500J3

Innovation Solutions Bulgaria Ltd  Budget sensors 
Tap300AI-G 30 
μm×30 μm 0.5 Hz
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Fig.1. APMSi
 

Fig.2. - μAy APMSi  
(μAy: ) 
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Assemble Monolayer
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SPM
=63°

P(macPEG-co-NAS)-g-glass P(macPEG)-g-glass
APMSi Table 1 

APMSi g-glass

P(macPEG) P(macPEG-co-NAS)
P(macPEG) 

 P(macPEG-co-NAS)
NAS

PEG

poly(macPEG) poly(macPEG-co- NAS)
SPM (30 

μm×30 μm) Fig.3,4

APMSi
 poly(macPEG) poly(macPEG-co- NAS)

g-glass

 
P(macPEG)-g-glass

APMSi

P(macPEG-co-NAS)-g-glass
P(macPEG)-g-glass macPEG

APMSi
APMSi SAM

SAM
APMSi

2 APMSi

APMSi
APMSi

APMSi  

Table 1. APMSi
PEG  

Fig.4. P(macPEG-co-
NAS)-g-glass SPM  

Fig.3. P(macPEG)-
g-glass SPM  
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