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ﬁ BACKGROUND OBJECTIVES OF THE STUDY F
Polymer networks are an interesting class of materials, Nf_\o’_\o’—['\o’t\o’_\o’_\u,

whose properties can be tailored by varying a wide range
structural features at the molecular level, some of which
are shown below.
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Objectives

* Build amphiphilic networks using peripherally clickable hyperbranched polymers and
polyethylene glycol (PEG) diazides by thermal alkyne-azide click reaction.
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 Understand the influence of various structural elements, namely PEG segment length,
average branch functionality and conformational flexibility of the HBP core, on their
mechanical properties of the networks.
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# EXPERIMENTAL PLAN RESULT AND DISCUSSION _
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CONCLUSIONS Hysteresis ‘ . . .
» The stress relaxation studies show interesting features that
» Peripherally clickable HBPs serve as interesting multi-functional reveal two distinct components to the relaxation process; one
i 1 111 hPEGE00-23 12 hPEGEOD-17 . )
crosslinkers and can be used to generate amphiphilic networks 2 o - rapid and the other a relatively slow one.
. . . . . . —15%
under thermal azide-alkyne click reaction with PEG-diazides. " " > Since the networks carry two components, namely the HBP that

serves as a multi-point crosslink and the PEG segments, the two
time-constants probably reflect the relaxation associated with
Dissipated anergyll/m) the relatively stiffer HBP and the more flexible PEG segments.
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» Varying the length of the PEG-diazide and the relative ratio of
alkyne:azide provides a simple handle to vary the crosslink density
and functionality, respectively.
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> Stress relaxation studies appear to reveal distinct features a_J e . iz > hPElC}6OO'33 anld hPEGIbO(})lO'U E}P}I:ear to E’l(hibit iome“;hat )
associated with the HBP and PEG segments; future work envisions o e oA “"S[mm"" s e smuiar Str.ess relaxation be avior, the roughly simi’ar values o
increasing the spacer segment length (C4 to C12) to firmly T, sugges'tlng that the relaxation process of the PEG segments
establish this correlation > Hysteresis at 15 % extension is lower than those at 30 % become independent of length beyond a threshold length.
and 60 % stretch, in both PEG600 samples, as expected; » hPEG1000-33 exhibited unusual stress relaxation behviour;
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