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Biomedical Polymers 
& Biocompatibility • Artificial skin

• Bone-grafting 
material

• Blood vessels
• CorneaCornea
• Stem cell 

transplants

TERMINATOR
LIQUID METAL
LIQUID PLASTICS

We can rebuild him. We have the 
technology.
We have the capability to make the 
world's first Bionic man.  Steve Austin 
will be that man. Better than he was 
before.
Better . . . stronger . . . faster. 

UHMWPE
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Biomaterials
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Typical deformation of strips 
(10 mm x 80 mm x 0.34 mm) 
of ionic polymers under a step 
voltage of 4 volts.

Blood-Contacting Biomaterials
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(Clotting is Harmful) Aneurysm Treatment (Clotting is Beneficial)

HydroCoil Embolic System: MicroVention
(www.microvent.com/Home/hydrocoil/index.html)

http://www.nlm.nih.gov/medlineplus/ency/imagepages/19243.htm

The procedure called gastroscopy involves the placing of an 
endoscope (a small flexible tube with a camera and light) into the 
stomach and duodenum to search for abnormalities. Tissue 
samples may be obtained to check for H. pylori bacteria, a cause 
of many peptic ulcers. An actively bleeding ulcer may also be 
cauterized (blood vessels are sealed with a burning tool) during a 
gastroscopy procedure 
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Tissue Expander

Manual delayed expansion.
Predefined size and shape.
No ability to reshape by surgeons.

Copolymers of methylmethacrylate 
d N i l lid  

Current Tissue Expanders: Hydrogels
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http://www.osmed.biz/html_e/produkte/produkte.html

and N-vinylpyrrolidone 

Predefined size and shape.
No ability to reshape by surgeons.

The volume increase of 3-12 folds.  

Hydrogel in silicone shell to reduce the 
swelling speed.

Silicone Gel
Breast Implants

PMN
Mφ FB

Inj ured tissue Fibr ou s capsu le

FB
PMN

Inj ured  tissue Fibr ou s capsu le

Biomat eria l

Continuous Glucose Monitoring

Records glucose levels every five minutes. 
Replace the sensor after three days of use. 
Required to take fingersticks twice a day order to 
calibrate the glucose sensor.

and Insulin Delivery

Sensor-Augmented System
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Drug-Eluting Stents:
An Example of Biomaterial-Drug 

Combination Product

Atherosclerosis

http://www.nlm.nih.gov/medlineplus/ency/imagepages/18050.htm

Interventional Cardiology

1977Balloon Angioplasty Percutaneous Transluminal Coronary 
A i l
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Restenosis Cycle

http://www.biocompatibles.co.uk/drugdelivery/html/

1993

Interventional Cardiology

1977

1993

Balloon Angioplasty

Coronary Stent

Percutaneous Transluminal Coronary 
Angioplasty

1993

Coronary Stent

1993

2003

Drug-Eluting Stent

Interventional Cardiology

1977

1993

Balloon Angioplasty

Coronary Stent

Percutaneous Transluminal Coronary 
Angioplasty

The Conor Drug Eluting Stent Design Drug-Eluting Stent

Bare metal stent Drug-eluting stent

2003

Prevention of restenosis by drug-coating on stents
Unparalleled Benefits
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Business reports on DES

“ An improved understanding of the coronary vascular response to injury after implantation of a drug-eluting 
stent will be required in order to develop future generations of devices that can minimize or eliminate the risk 
of late stent thrombosis”

- William H. Maisel, M.D., M. P. H.

“ Current Status - Need has arised to investigate behind the hyperbole for  DES”
US News & World Report
December 11, 2006, p82

Time-Dependent Pathobiologic Process 
After Stent Replacement

Thrombus deposition

InflammationSAM TIM

modified from Edelman ER, Rogers C. Am J Cardiol. 1998

7 14 21 28 days

Proliferation

Remodeling

Candidate Drugs for DES Controlled Drug 
Delivery System

1. Drug

2. Platform

Drug-Eluting Stents 
(DES)

Paclitaxel, Sirolimus

Stent

3. Drug Delivery Module
Reservoir
Rate Controller
Delivery Portal
Energy

Drug-containing layer
Polymer membrane
Polymer membrane
Drug concentration

Drug Delivery Mechanisms

(Martin B. Leon, M.D.)

Cypher™ Stent

PBMA 
PEVA

Taxus™ Stent Poly(styrene-b-isobutylene-b-styrene)
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Examples of release profiles 
of paclitaxel and sirolimus 
from stents. The initial release 
rate varies by an order of 
magnitude.

Proliferation kinetics of 
vascular smooth 
muscle cells after stent 
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The desired drug release 
profiles counteracting 
VSMC proliferation.

deployment
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Candidate Drugs for DES

Hydrophobic, Low molecular weights  
Antineoplastic agents: Paclitaxel, methotrexate
Immunosuppressants: Sirolimus, tacrolimus, dexamethasone
Antihyperlipidemic: Probucol

H d hili L l l i htHydrophilic, Low molecular weights
Antimetabolites: Cladribine

Hydrophilic, High molecular weights  
Antisense 
Ribozymes
Vascular endothelial growth factor

Biocompatibility Issues with Biomaterials
The failure of wholly synthetic materials to integrate with the 
biological environment.

The new generation biomaterials
Newer biomaterials development to incorporate the basic structural 
elements of human tissues, such as proteins, glycosaminoglycans 
(GAGs), minerals, and even cells. 

Biomaterials with more interaction with the cells and surrounding 
tissues.  

One of the goals of a medical device for tissue replacement
The ability of the device to interact with the patient’s own cells and 
the potential to allow cells to rebuild and regenerate tissue.


