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Abstract— Biomaterials in the form of implants (sutures,
bone plates, joint replacements, etc.) and medical devices
(pacemakers, artificial hearts, blood tubes, etc.) are widely
used to replace and/or restore the function of traumatized or
degenerated tissues or organs, and thus improve the quality
of life of the patients. The first and foremost requirement for
the choice of the biomaterial is its acceptability by the human
body. A biomaterial used for implant should possess some
important properties in order to long-term usage in the body
without rejection. The most common classes of materials
used as biomedical materials are Metals, Polymers, Ceramics,
and Composite. These four classes are used singly and in
combination to form most of the implantation devices
available today. This review should be of value to researchers
who are interested in the state of the art of biomaterial
evaluation and selection of biomaterials.
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. INTRODUCTION

Any substance (synthetic or natural) or combination, used for
some time, as complete or as part of the human system treats,
augments, diagonise or replaces any tissue, organ or function
of the body. Drug is not considered as biomaterial.

Biomaterial is a essential material. That is used and
adapted for a medical application. Biomaterials can used for
a heart valve, or may be bioactive; used for a more interactive
purpose such as hydroxy-apatite coated hip implants (the
Furlong Hip, by Joint Replacement Instrumentation Ltd,
Sheffield is one such example — such implants are lasting
upwards of twenty years). Biomaterials are also used in dental
applications, surgery, oral cavity and drug delivery .While a
definition for the term ‘biomaterial' has been difficult to
formulate, more widely accepted working definitions
include: "A biomaterial is any material, natural or man-made,
that comprises whole or part of a living structure or
biomedical device which performs, augments, or replaces a
natural function”.
Biomaterials have integrated role in medicinal field that
includes:
1) Restoration of functions
2) Providing recovery in humans in case of injury or

diseases.

Metals, ceramics, plastics, glasses, and living cells
& tissues can all be utilized to create a biomaterial. These are
re-engineered for utilization in development of bio medical
products and even devices, in molding, coatings, polymers,
films, foams as well as materials. These may involve heart
valves, removal of hip joints, dental implantations and
contact lenses. Biomaterials are biodegradable as well as bio
absorbable in nature which makes them perfect materials to
be utilized for medical purposes.

Biomaterial science includes elements of the
disciplines of medicine, genetics, chemistry, tissues and

materials science engineering. A biomaterial is basically a
substance used and modified for medical purpose.
Biomaterials are utilized for various purpose, for example
heart valve, or can be bioactive; as well as used for a high
engaging purposes, like "hydroxy-apatite coated hip
implants" "(Furlong Hip, Joint Replacement Instrumentation
Ltd, Sheffield)"[4]. Artificial knee are made from, among
others, can use biomaterials including Si and Ti. Intraocular
lenses are made from biomaterials are made from acrylic and
silicone. Dental implantations are made from Au and bio-
glass. Vascular grafts may be made from GORE-TEX. In
orthopaedic surgery, bovine bone is used that is itself a
biomaterial. Fig.1 represents various biological materials
used in medical implantations.

Fig. 1: Biomaterials for Implants

Il. SOME COMMONLY USED BIOMATERIALS

—  Silicone rubber

— Dacron

—  Cellulose

—  Poly ( methyl methacrylate )
—  Polyurethanes

— Hydrogels

—  Stainless steel

—  Titanium

— Alumina

— Hydroxyapatite

— Collagen (reprocessed)

I1l. BIOMATERIALS IN HUMAN BODY

— Vascular grafts

— Tooth fillings

— Dental implant

—  Bone defect fillings

— Contact lens

—  Catheters

— Joint Replacement

—  Scaffolds for tissue engineering

—  Drug delivery, bone fixing pipe, suture
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A. Joint Replacement

Joint replacements basically include hip replacement,
tendons and ligaments joints, joining bones etc. The basic
materials used for making tools used in join replacements are
mainly made up of stainless steel, titanium and alloys of steel
and titanium. The biomaterial used also includes “ultra-high
molecular weight polyethylene” (UHMWPE). Fig.2 shows
the tools made from titanium alloys used for joint
replacement.

Fig. 2: Titanium Alloys Biomaterials Used In Joint
Replacement

B. Vascular Grafts

Basic material of making vascular grafts are Polyurethane,
Teflon & Dacron. Vascular bypass graft surgery entails going
around a blocked or narrowed artery in order to restore blood
flow to an organ (eg- the heart or brain) or an extremity (most
commonly, a leg). Fig.3 shows the tools made from
Polyurethane, Teflon & Dacron.

It Imm 10nm

Fig. 3: Silk fibroin vascular graph

IVV. TECHNIQUES DEVELOPED USING BIOMATERIALS

Bioengineers measures biomaterial's work in terms of
specificity and its usage. A method of wound recovery must
encourage skin growth and development of blood vessels.
Bone substitute materials must promote the association of
cells and encourage bone growth.

A. Fibrous Protein System

Stem cells are non-specialized cells, so in the appropriate
condition they have the capability to switch into any
particular type of cell. Biomaterials may be used to manage
fate and functions of stem cells. Researchers sponsored by

NIBIB, are working to merge silk with "tropoelastin”, which
is highly elastic and versatile structural protein in order to
create committee of biomaterial proteins. Such materials have
to imitate elasticity of various tissue structures and therefore
control  biological functions, especially stem cells
differentiation.

B. Dressing Wound

Diabetic ulcer patients who do not report diminished quality
of life, illnesses, mutilations, and death. Scientists sponsored
by NIBIB are creating an intelligent wound dressing capable
of delivering biochemical factor in order to promote blood
vessels that encourage oxygen while tracking healing.
Combining electronics, wound healing, micro fabrication,
biomaterials, and drug delivery, the dressing integrates
sensors and actuators in close contact to skin. It is expected
to promote healing while reducing unnecessary dressing
replacements and visits to medical facilities.

V. NANO BIOMATERIALS

Detergent manufacturers have long used enzymes in their
formulations for fighting really tough dirt. Jonathan Dordick,
a chemical engineer at Rensselaer Polytechnic Institute in
Troy, NY, is taking the battle against dirt a step further, using
nanotechnology to design a self-cleaning plastic in which the
enzyme molecules are an integral part of the material. When
the plastic comes into contact with bacteria or other
pathogens, the enzymes attack the microbes and destroy their
ability to bind to its surface.

VI. FUTURE DIRECTIONS IN BIOMATERIALS

Biomaterials have made a great impact on medicine.
However, numerous challenges remain. This paper discusses
three representative areas involving important medical
problems. First, drug delivery systems; major considerations
include drug-polymer interactions, drug transformation,
diffusion properties of drugs and, if degradation occurs, of
polymer degradation products through polymer matrices
developing a more complete understanding of matrix
degradation in the case of erodible polymers and developing
new engineered polymers designed for specific purposes such
as vaccination or pulsatile release. Second, cell-polymer
interactions, including the fate of inert polymers, the use of
polymers as templates for tissue regeneration and the study of
polymers which aid cell transplantation. Third, orthopedic
biomaterials, including basic research in the behavior of
chondrocytes, osteocytes and connective tissue-free
interfaces and applied research involving computer-aided
design of biomaterials and the creation of orthopedic
biomaterials.

VII. CONCLUSION

A biomaterial is essentially a material that is used and adapted
for a medical application. Biomaterials can have a benign
function, such as being used for a heart valve, or may be
bioactive. Used for a more interactive purpose such as
hydroxy-apatite coated hip implants and such implants are
lasting upwards of twenty years.
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