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Materials that respond to changes in the environment
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Sottos, Nature, 2009
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Proteins:

Afunctional nanoparticles of living matter
AResponse to changes in the environment

ABased on linear, natural polymer chains (poly(amino acid)s)
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Smart polymers for pharmaceutical applications:

A Externally triggered drug release
ATemperature-controlled biomolecule delivery

ATemperature-induced gel formation
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g 1o PolyPulse concept &

PolyPulse requirements
A On-demand drug delivery

A Non-invasive triggering

A Repetitive release

A Simple and robust

Drug Delivery |1 "

Implant External
Triggering
Application areas Device
A Cancer pain (highly potent drugs)
A Implant related infections
A Brain tumors
A e
DOLPHYS

www.dolphys.com
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Glass transition temperature (Tg) as trigger
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therapeutic window
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I IR-laser
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Smart polymers for pharmaceutical applications:

A Externally triggered drug release
ATemperature-controlled biomolecule delivery

ATemperature-induced gel formation

Temperature induced solubility transition

diagnostics
Hydrophilic Hydrophoblc
ol " Change in - e “ r .S
T or pH .
Hydrated polymer chains Collapsed polymer chains

I Angew. Chem. Int. Ed. 2009
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Cowpea mottle virus (CMV)
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Plant virus

180 peptides; size ~ 28 nm
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T-responsive
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unpublished results
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Smart polymers for pharmaceutical applications:

A Externally triggered drug release
ATemperature-controlled biomolecule delivery

ATemperature-induced gel formation
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Hydrated polymer chains Collapsed polymer chains

High polymer concentration (> 10 wt%) required for gelation

Required for controlled drug delivery:

A Liquid at room temperature
A Gel at body temperature
A Low polymer concentration
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Hydrophgbic

Collapsed polymer chains

lower gel concentration

with stiff polymers?

polyisocyanide
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Temperature induced gelation with 0.1 wt% polymer
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T-induced biomolecule delivery

On-demand drug delivery B
Based on Tg-switch T (40 C)

> LCST

T(18 C)
<LCST

%

Drug
Delivery External - 1 Ultra-low concentration gelation
Implant Triggering

Device
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