Copyright WILEY-VCH Verlag GmbH & Co. KGaA, 69469 Weinheim, Germany, 2016.

ADVANCED
HEALTHCARE
MATERIALS

Supporting Information

for Adv. Healthcare Mater., DOI: 10.1002/adhm.201600901

Preprogrammed Long-Term Systemic Pulsatile Delivery of
Parathyroid Hormone to Strengthen Bone

Ming Dang, Amy J. Koh, Theodora Danciu, Laurie K.
McCauley, and Peter X. Ma*



WILEY-VCH
Copyright WILEY-VCH Verlag GmbH & Co. KGaA, 69469 Weinheim, Germany, 2016.

Supporting Information

Preprogrammed long-term systemic pulsatile delivery of parathyroid hormone to strengthen bone

Ming Dang, Amy J. Koh, Theodora Danciu, Laurie K. McCauley, and Peter X. Ma*
(Corresponding Author)

Polyanhydride film Alginate-PTH film
A. B. C

Gold film »

40 mV

amv Surface potential
omv m

Gold coated substrate s s
Y e E E 50 :

= =40

Kelvin Probe Force Microscopy 2 = I
— _— +
s g” '
g / i 220 1
S 10 : S 10 : rer
O | [} |
£ v’ | -l R
30 — 20 e ‘

o
[N]
I
)
[
o
N
»
)
[

Distance (um) Distance (um)

Figure S1. Surface characterization of the PA films and drug films: Schematic illustration of the
KPFM used to measure the surface potential of the films (A); Surface potential map and the
potential difference between gold substracte and a PA film (B) or alginate-PTH film (C).



WILEY-VCH

n O

o 0o o o o
Q
—o#{cuz}gl-oHU—@—ocnzcnzcHZOO—LLOHL/\?),O{\/\O)C\/\C,}'
a b ¢ d e f g

17 I

non-eroded
polyanhydrides

AccV SpotMagn Det WD — 100 um AccV SpotMagn Det WD ———— 100 um

kV 50 200x SE 10.0 100kV 2.0 200x SE 10.2

g ¥ X
AccV SpotMagn Det WD H———— 100 AccV SpotMagn Det WD ———— 100 um
800kV 650 200x SE 100 500kV 30 200x SE 109




WILEY-VCH

Figure S3. Degradation behavior of PA films. SEM micrographs of untreated PA stored under
vacuum (A) and PA specimens with different compositions after erosion in 0.1M PBS at 37°C for

12 h: (B) SA/CPP/PEG=80/20/0, (C) SA/CPP/PEG=80/20/2, (D) SA/CPP/PEG=80/20/10.

Figure S4. Degradation behavior of PA microspheres. SEM micrographs of untreated PA
micrspheres stored under vacuum (A) and PA microspheres with different compositions after
erosion in 0.1M PBS at 37°C for 12 h: (B) SA/CPP/PEG=80/20/0; (C) SA/CPP/PEG=80/20/2;

(D) SA/CPP/PEG=80/20/10.
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Figure S5. The degradation of pulsatile and continuous release devices in vitro and in vivo. (A)
Change of solution pH value over time (drug delivery devices were immersed in 1 ml 0.1M PBS
at 37°C). (B) Drug delivery devices before implantation and after 3-week implantation. H&E
staining of pulsatile device at low (C), and high (D) magnification. H&E staining of continuous
release device at low (E) and high (F) magnification. Scale bar: Imm (C and E) and 50 ym (D

and F).



