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Progress of Shape Memory Polymers in
Biomedical Applications

HU Jinlian
(The Hong Kong Polytechnic University, Hong Kong, China)

Abstract: Shape memory polymer has been a new bio-medical smart material. The performances of shape memory poly-
mer can be tailored to meet the multi-requirements of biomedical area. Base on different applications, shape memory poly-
mer can display a deployable property, shape fix and recovery property and controllable shape recovery velocity and shape
recovery force. Many triggers can be used by direct or remote way to activate the shape memory properties such as heat,
light, electronic, magnetic to achieve the biomedical functions. The shape memory polymers can also be designed to get
the biodegradability , biocompatibility, and so on. This paper will review the structure, properties, classification of shape
memory polymers and summarise the biomedical applications based on different medical fields and shape memory perform-
ances.
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deployment; shape memory recovery velocity; sterilization
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Fig. 1  The overall architecture of shape memory polymers
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Table 1 Shape memory polymers (SMPs) biomedical potential applications
SMPs biomedical applications Principles &Design References
General surgical applications
Self-tightening suture SMP suture can form a self-tightening knot [37-38]
Self-retaining suture SMP suture deploys spikers and anchors in tissue [39]
Surgical fastener Biodegradable SMP needle can recover to curved or helical shape [40]
Vascular access
Stents for prosthesis Hollow device for intraluminal prosthesis [3, 41 -44]
Aneurysm treatment SMP devices deploy to hinder the blood [45-51]
Clot removal Temporary straight shape SMP device pierced through the clot and [52-57]
recover to corkscrew shape to capture the clot
Adjustable prosthetic valve Tubular structure with rings of adjustable SMP at both ends [58]
Catheter with microgripper Catheter tip with SMP patches for retrieval or repositioning [59]
Urogenital applications
Dialysis needle Dialysis needle with a SMP tubing for intravascular deposition [60]
" 51 . ) ) Lo
Retrieval devices Light-activated SME dev1(/'e.s of dlff.erent permanent shapes to capture concretions in [62]
the cavities of kidney, pancreas or gallbladder
Fentility control SMP .occ‘luswn plug mesned into fallopian tube and expand.efl A [63]
upon application of heat or light for permanent or temporary sterilization
Stents for intraluminal prothesis Radially distensible hollow SMP devices for intraluminal prothesis [64]
Ophthalmic applications
ocularhypertension treatment SMP implants of several shapes for reduction of intraocular pressure [65]
Application in brain
SMP microactuator with enclosed conductor; very slow shape recovery for
Neuronal electrode slow insertioninto brain tissue with reduced astrocytic scarring [66]
and match micromechanics of brain tissue
Orthopedics & orthodontics
Fixation of damaged ligament or tendon SMP rod expands in a hf)ne .tunnel and fixes the [67]
loose end of a ligament
Archwires in orthodontics Shape recovery forces push the tooth in the desired position [68]
Others
Catheter for cell collection Temperature-induced unf(')ldlng SMP lamelhlae at the end of theA catheter (611
end form a funnel-like structure for improved cell collection
- . . SMP device that unfolds in the stomach and thus reduces the volume
Stomach fillers for obesity treatment . R . . [69]
of the stomach for weight reduction of overweight patients
Heat pack Shape recovery and adaptation of heat package to the respective contours [70]
Drug release Shape memory biodegradable drug delivery system [71]
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