
Abstract
Thiol-ene click chemistry is widely used for synthesis of hydrogels,

dendrimer, microfluidic device and for macromolecular architecture.

Thiol-ene reaction can be catalyzed using several methods, for

example, using a photo initiator or a thermal initiator and by base.

The purpose of this project is to initiate thiol-ene reaction under

mild reaction at ambient temperature for the conjugation of

biological entities to polymer and surface for biomedical

application.
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Conclusions
We have successfully synthesized responsive polymer architecture 
and microspheres using TEMPO initiated thiol-ene chemistry under 
mild reaction condition. Synthesized polymer architecture and 
functionalized microsphere finds its application in the field of drug 
delivery and as antifouling materials. 
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 Industrial Significance
• Simple and efficient techniques for the construction of

microspheres and its modification with biological entities such as

amino acid.
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Scheme 1. Thiol–ene reaction initiated by a) Free-radical and  b) Thiol-Michael addition reaction

1(a) 1(b)

Scheme 2. General scheme for the synthesis of microspheres

Scheme 1. a Reaction of 1-octadecanethiol and n-butyl acrylate and 1 b reaction of 1-octadecanethiol and Divinyl sulfone in the presence of TEMPO at 35°C in methanol .

Scheme 3. General scheme for the synthesis of amphiphilic block copolymer.

Figure 1. Structures of monomers used for the synthesis of microspheres and  for functionalization 

of microspheres

Figure 2. Structures of monomers used for the synthesis of amphiphilic block copolymer
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Figure 8. SEC traces for (a) PNIPAM-SH, PiBoA-Ene, PNIPAM-b-PiBoA, (b) PS-SH, PAA-Ene, PS-b-

PAA and (c) PAA-SH, PiBoA-Ene, PAA-b-PiBoA block copolymer 

Figure 3. The SEM images of microsphere formed by thiol-ene dispersion polymerization

(a) PETMP-PETTA, (b) PETMP-TMPTA,(c) PETMP-BDDA, (d) PETMP-DVS (e) TMPMP- PETTA, (f) TMPMP-

TMPTA, (g) TMPMP-BDDA and (h) TMPMP-DVS

Figure 6. Confocal laser scanning micrograph of microspheres with fluorescein-5-maleimide

Figure 5. C 1s and N 1s XPS spectra of microspheres before and after functionalization 

with cysteine 

Figure 4.  Zeta potential curve of Microsphere-Cysteine

Figure 7. 1H NMR spectra of PS-b-PAA copolymer.

Figure 11. (a) C1s XPS spectra of PNIPAM-b-PiBoA, (b) N1s XPS spectra of PNIPAM-b-

PiBoA, (c) C1s XPS spectra PS-b-PAAand (d) C1s XPS spectra of PAA-b-PiBoA.

Figure 9. Atomic force micrographs of (a) PNIPAM-b-PiBoA in THF; (c) PNIPAM-b-

PiBoA in THF:Methanol (1:1) (e) Height image (10 µm × 10 µm) of PS-b-PAA in 

DMF

Figure 10. (a) Z-average diameter of PNIPAM-SH, PiBoA-Ene and  PNIPAM-b-PiBoA solution at pH 4 and

(b) Zeta potential versus pH measurement performed on PAA-b-PiBoA and PS-b-PAA.


