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Fig. 1 Schematic illustration of Michael-type addition reaction crosslinking process
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Table 1 The relationship between cell proliferation rate and cytotoxicity

grade

Relative growth rate % Cytotoxicity grade

=100 0
75~99 1
50~ 74 2
25~49 3
4
5

1~24
0

37°C
PBS pH=7.4

- 2 The photograph of the precursor solution before a and after

b crosslinking via Michael-type addition reaction with DTT

Table 2

Gelation time and gel fraction of different concentrations of

precursor solutions

) Concentration of L Gel
P:D? R Gelation time K

No. 1ol precursor solution i fraction
mol : mo o/l %
PD-400 1:1 400 3 92
PD-300 1:1 300 4.5 94
PD-200 1:1 200 9.5 96
PD-100 1:1 100 19 93

#P:D is feed molar ratio of acrylate to thiol group.
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- 3 FTIR spectra of PD-200 a and end-acrylated 3-arm PEG
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- 4 Swelling behaviors of gels made from different concentrations
of precursor solutions with DDT
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- 6 Degradation curves of hydrogels made from different
concentrations of precursor solutions with DDT
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3 x Table 3 OD value of MTT of cells cultured in hydrogels at different

104 times

12 OD value
: Tested groups

24 h 48 h 72 h 96 h

10 Blank 0.154 0.376  0.658 1.013
’ 1 x Standard concentration 0.124 0.369 0.602  0.902

14 0.5 x Standard concentration ~ 0.140 0.357 0.633  1.004
MTT 3 0.2 x Standard concentration ~ 0.136  0.330  0.649  0.985
4 Control 0.006  0.003 0.004  0.004
4.
Table 4 Relative growth rate of cells and cytotoxicity grade at different times
24 h 48 h 72 h 96 h
Tested group
RGR  Cytotoxicity gradle RGR  Cytotoxicity gradle RGR  Cytotoxicity grade RGR Cytotoxicity grade
1 x Standard concentration 80.5 1 98.1 1 91.5 1 89.0 1
0.5 x Standard concentration ~ 90.9 1 94.9 1 96.2 1 99.1 1
0.2 x Standard concentration 88.3 1 87.8 1 98.6 1 94.6 1
Control 3.9 4 0.8 5 0.6 5 0.4 5
24 48 72 96 h
1
pH
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PREPARATION AND CHARACTERIZATION OF INJECTABLE HYDROGELS
MADE via MICHAEL-TYPE ADDITION REACTION OF DITHIOTHREITOL
WITH 3-ARM ACRYLOYL END-CAPPED PEG

HOU Dandan' HAO Tong® YE Lin' ZHANG Aiying' WANG Changyong® FENG Zengguo'
! School of Materials Science and Engineering  Beijing Institute of Technology ~Beijing 100081
2 Laboratory for Tissue Engineering Academy of Military Medical Science ~Beijing 100850

Abstract A 3-Am PEG M, = 16900 was first reacted with acryloyl chloride to give rise to an acryloyl end-
capped macromer. Afterthen a kind of injectable hydrogels was prepared wvia Michael-type addition reaction of
dithiothreitol with this macromer. The gelation time was visually determined when the mixture did not flow by
inverting the vials. The hydrogel structure was characterized by using FTIR and DMA analyses as well as swelling
and degradation tests. It was found that robust and transparent hydrogels were quickly formed in situ with high gel
fractions. DMA measurements confirmed that the hydrogels hold intact 3D network structure. The gelation time and
swelling ratio are adjustable by changing the concentration of macromer solution in PBS due to the fact that the
number of reactive acrylates in unit volume is increased with the concentration of precursor solution making them
more easily to be linked with DTT to form hydrogel networks. The results revealed this kind of hydrogels is injectable
and degradable. Meanwhile MTT evaluation also showed the good cell-compatibility for this kind of hydrogel
material . As Michael-type addition can be smoothly carried out at physiological temperature and pH in the absence of
any sensitizer or catalyst and the reactants involved are all biocompatible the as-prepared hydrogels have the
potential to be used in the area of biomedical materials.

Keywords Michael-type addition reaction Hydrogels Biomedical materials





