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The word “mechanoresponsive”
• Responsive to mechanical stimuli and inducing deformation

compression tension shear ultrasound

Responses at the
• atomistic
• supramolecular
• micro/macroscopic

level
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Example of mechanoresponsive materials (1)

pullulanResponse at the atomic level etc.
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Example of mechanoresponsive materials (2)

Response at the supramolecular level
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Example of mechanoresponsive materials (3)

Response at the microscopic level
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Application of mechanoresponsive materials

Self-healing assemblies

electronics

medicine
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Characterization of mechanochemical activity

9



Contents

• 1. Mechanoresponsive polymer
• 2. DDS using polymer studied in Grinstaff group
• 2-1. Previous study
• 2-2. DDS using mechanoresponsive polymer (main paper)

10



Suppression of cancer reccurence

Cancer cell

Drug loaded device(prolonged drug releaseis needed)
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“Super” hydrophobic

Θ>90°: hydrohobic Θ>150°:superhydrophobic

Θ = contact angle
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Control drug release by hydrophobicity
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Polymer selection

No space of functionalization
Slow degradation rate

various functional group?
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Synthesis of co-polymer
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Polymer scope
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Addition of natural fatty acids
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O n=12 : lauric acid
n=14 : myristic acid
n=16 : palmitic acidn=18 : stearic acid

PGC-Cn
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Formation of drug loaded mesh

polymerdrug

18



Drug release experiment
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Concept

drugreleasecrack

device
stent
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Fabrication of device

cellulose/polyester blended mesh

electrospray
drugsolution
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Hydrophobicity of device

PCL:PGC-C18= 1:1

PCL
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Drug release under tension

(ε : The degree of strain)

Blue color = hydration= Crack appearance
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Mechanism of drug release

▲ Crack propagationCrack formation ▲
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Delivery of anti-cancer drugs

Drug release can be controlled by tension.
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In vitro experiment

cisplatin SN-38
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Ex vivo experiment (1)

bovine esophagus

devicestent (a. white, b. UV light)
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Ex vivo experiment (2)

Mucosal-device boundary

tissue lumen left: bright, right: fluorescent
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Summary

• There are polymers which respond mechanical stimuli and
change formation.

• Drug delivering device which used mechanoresponsivepolymer was fablicated.
• Crack propagation is applied to DDS with help of superhydrohobicity.
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Appendix
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Advancing/reversing contact angle
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SEM image of device
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Synthesis of PGC-C18
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DDS using polymer

Covalent bonds with drugsHigh concentration is dosed at once
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Stimuli-responsive drug delivery
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