


� Investigation.
� Replacement, modification.
� Support of anatomy of physiological process.
� Sustaining life, control of conception, disinfection of medical

devices, and providing information for medical purposes by using
different techniques for example vitro examination of specimens
derived from human body.

Composites as biomaterials are manufactured or processed to be
suitable for use in form of implants or medical devices and dressing
that come in to intimate contact with biological system. The contact is
implemented in several ways: permanent implantation e.g. total joint
replacement, dental restoration, intraocular lenses, and long-term



model agreed very well with that calculated by the NIA. Tera and Jie,
investigated and presented strategic integration of key structural
elements of bone in synthetic biomaterials. And also, they evaluated
the efficacy of flex bone as a synthetic bone graft in mediating the
repair of femoral defects in rats with or without a single dose. This
work supports the notion that functional sophistication of synthetic
tissue grafts is not synonymous with complicated engineering designs
[4].

)LJXUH��� Flex bone pre-drilled with intersecting channels.

Flex bone combines some of the best features of structural
allografts, desirable surgical compressibility, and the scalability of an
easy-to-prepare synthetic biomaterial. According to Wei studies ideal
bone implant material would support the activity of osteoblasts in the
development of new bone, while simultaneously being resorbed by
osteoclasts as part of the lifelong orderly process of bone remodeling.
Silicon and zinc modified tri-calcium phosphate, a biphasic material,
was synthesized as a candidate for resorb able temporal bone implant
having a controlled solubility and pharmaceutical effect to promote
bone formation. The chemical analysis and XRD results imply that the
Si and Zn additives not only decrease the solubility of TCP, but also
slow Hydroxyapatite (HAp) precipitation, indicating that dissolution
of temporary implant and formation of new bone may be tailored by
the level of Si and Zn substitution.

Silkworms are basically used in textile industries to manufacture
quality clothes as usual but now the researchers are investigated
silkworm as best material in medical industry. According to Park and
Hyun study, investigated and published silkworm silk as a protein glue
to realize nacre-like composites. They have employed spin assisted
layer-by-layer technique to fabricate ultrathin free-standing bio
composite films, which can be used as biomimetic composite. Two
different composites have been studied: (i) graphene oxide (GO)/silk
and (ii) chitin/silk. From their prior work, it is known that the



Rapid prototype is one of the additive manufacturing technologies 
in modern advanced manufacturing engineering. 3D printer is one of 
the in powder based additive manufacturing technology. According 
Lee studies on 3D printing of composite tissue with complex shape 
applied to ear regeneration. They used three-dimensional (3D) printing 
technology including a sacrificial layer process to regenerate both the 
auricular cartilage and fat tissue. The main part was printed with Poly-
Caprolactone (PCL) and cell-laden hydrogel. At the same time, Poly-
Ethylene-Glycol (PEG) was also deposited as a sacrificial layer to 
support the main structure. After complete fabrication, PEG can be 
easily removed in aqueous solutions, and the procedure for removing 
PEG has no effect on the cell viability.

$SSOLFDWLRQ�RI�&RPSRVLWH�0DWHULDO�LQ�%LRPHGLFDO
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Recent advancement in science and technology help the use of 
composite materials for several purposes. The area of medical devices 
technology has been grown rapidly in recent years reflecting the 
advances made in the development of composite materials on medical 
sectors and such biomaterials are suitable for construction of medical 
devices for medical use. According to ISO-13485 standard, a medical 
device is any instrument, apparatus, implement, machine, appliance, 
implant, in vitro reagent or calibrator, software, material or related 
article, intended by the manufacturer to be used, alone or in 
combination, for human beings for one or more of the specific 
purposes like: For diagnosis, prevention, monitoring, treatment of 
disease or injuries, investigation, modification or support of the 
anatomy or of a physiological process, supporting or sustaining life, 
control conception, dressing, serving as surgery instruments, drug 
package. Some basic medical devices and composite material in which 
they made of as well as their specific tasks are described on Table 1 
below.

Medical devices Campsite materials Applications

Breast implant Sterile saline solution.
Silicone

Life supporting

Cardiac pacemakers Silicone Life Supporting

Dental implants Poly-methyl-
methacrylate (PMMA)

Life Supporting

Fracture fixation devices Carbon nanotubes and
Poly-methyl-
methacrylate (PMMA)

Life Supporting

Heart assist devices Thermoset polyurethane Diagnosis and treatment
of injuries

IMD (indwelling medical
device)

Polyolefin (PE,PP) Life supporting

Mechanical heart valves Thermoset polyurethane Life supporting

MRI Carbon nanotubes Diagnosis and
therapeutic medicine

Surgical clothing Polyurethane Diagnosis

Ultrasound Carbon nanotubes Diagnosis

Urinary and central
venous catheters

Silicone containing
composite , Polyolefin
(PE,PP)

Life Supporting

Vascular grafts Silicone Life Supporting

X-ray Carbon nanotubes Diagnosis and treatment
of disease

7DEOH��� Composite material, Medical devices and its application.
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Though the applications of bio composite materials are not limited

there are some worries and challenges which are observed in bio
medical industries. Insufficient availability of data regarding the
performance of bio composites due to the large variety of their
components is the most challenging barrier in this sector. A gap in the
way of measuring bio composites relative to broad desired criteria for
various medical applications have been discovered. Therefore,
processing consideration and proper selection of composites
constitutes and their characteristics should be widely investigated in
order to achieve good medical part design with bio composites [5].
Moreover, there is basic design criteria’s that still required in such bio
composites which is high coefficient of safety factor. Some of the
major challenges that needs deeper studies are: Variation of the fibers
properties in bio composites, most of the research works in recent
years are mainly confined to the area of optimizing the process
parameters, most of papers are restrictive because they focus only on
functionality on the body which excludes materials used as devices
such as surgical instruments and dressings, behavior bio composites
within the human body has not been studied greatly, mechanical
behavior of these materials has been explored insufficiently, the
interaction with biological medium for example of x-ray may
predispose to cancer and others are that can also limit application of
bio composites in medical sector.

The target of using bio composites is to use the bio based composite
materials containing maximum possible amount of renewable bio
mass based medical products to secure the future medical sectors.
Hence, bio composites materials are environment friendly,
contributing for sustainable development. Finally, there is a huge
scope of improvements in the area of composite materials for the
researchers to explore. Many exciting composites as biomaterials have
emerged in literature in the last two decades, illustrating the shift of
the focus in materials design from bio inert, biodegradable, to
bioactive and tissue-responsive.

&RQFOXVLRQ
The review of the potential applications of the composite materials

for the biomedical industry clearly indicates that there is more than
sufficient scope for these materials due to their unmatched properties.
In view of this, it can be said that these smart materials may be the
future of the rehabilitation industry. All these factors provide a driving
force for continuing research on biomaterials, as well as for the
development of new materials and for more systematic
characterization of existing materials in terms of their target
applications.
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