Electronic Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is © The Royal Society of Chemistry 2012

Supporting Information for

Glucose-sensitive polypeptide micelles for self-regulated insulin

release at physiological pH

a

Li Zhao,*" Jianxun Ding,*” Chunsheng Xiao,* Pan He,*” Zhaohui Tang,* Xuan Pang,
Xiuli Zhuang,® and Xuesi Chen*®

 Key Laboratory of Polymer Ecomaterials, Changchun Institute of Applied Chemistry, Chinese
Academy of Sciences, Changchun 130022, P. R. China. E-mail: xschen@ciac.jl.cn, Tel/Fax:
+86-431-8526-2112

® Graduate University of Chinese Academy of Sciences, Beijing 100039, P. R. China

1 These authors contributed equally to this work.


mailto:xschen@ciac.jl.cn

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is © The Royal Society of Chemistry 2012

100+ — 49
—6.5
— 74
——8.0
——92

L - - -]
S o <
1 L I

Ellipticity (mdeg)
w )
T P
\

A
e

&
=]
1

200 210 220 230 240
Wavelength (nm)
Fig. S1 CD spectra of PGP-95 solution at different pH values at 25 °C. The polymer concentration is 0.5
mg/mL.

The pH-dependent conformations of PGP-95 in PB at various pH were revealed by CD spectroscopy. As
shown in Fig. S1, the CD spectrum of PGP-95 at pH 4.9 had two negative minima (A = 208 and 223 nm),
which suggested that the secondary structure of the copolymers was right-handed a-helix." However, at pH
above 6, the conformations of copolymer were random coil.?
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Fig. S2 The Rpand size distributions of PGP-95 micelle in PB 7.4 with 2.5 mg/mL glucose (a) and the TEM
micrographs of the corresponding micelles in PB 7.4 with 0.05 mg/mL PGP-95 copolymer and 2.5 mg/mL
glucose (b).

The Ry, value of PGP-95 micelle was about 147.2 + 6.0 nm in PB at pH 7.4 with 2.5 mg/mL glucose. And the
TEM micrograph indicated that the micelles are spherical and the average diameter was about 90 nm. The
smaller diameter value from TEM observation should be due to the collapse of hydrophilic shells during the
TEM sample preparation.
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Fig. S3 The cumulative insulin release from various insulin-loaded mPEG-b-P(GA-co-GPBA) micelles in PB
at pH 7.4, 37 °C, with the glucose concentration of 2.0 mg/mL (a), and from insulin-loaded PGP-95 micelle in
PB with various glucose concentrations at pH 7.4, 37 °C (b). The markers in (b) of 0 glu, 1 glu, 2 glu, 3 glu and
5 glu represented the cumulative insulin release in PB with 0, 1.0, 2.0, 3.0 and 5.0 mg/mL glucose, respectively.
Each datum represented the average of three independent determinations.
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Fig. S4 The glucose-sensitive insulin release from insulin-loaded PGP-95 micelle in PB with alternant glucose
concentrations at pH 7.4, 37 °C. The markers of 0 glu and 3 glu represented the cumulative insulin release in
PB with 0 and 3.0 mg/mL glucose, respectively. The marker of 0-3 glu represented the cumulative insulin
release in PB with alternant 0 or 3.0 mg/mL glucose. Each datum represented the average of three independent
determinations.
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Fig. S5 Reversible glucose sensitivity of insulin-loaded PGP-95 micelle in PB with alternant glucose
concentrations at pH 7.4, 37 °C.
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