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Abstract
The present invention in general relates to an artificial bone implant for its application in bone grafting and to a method of its manufacturing. More particularly, the present invention relates to an artificial bone implant plate comprising a natural fibre reinforced polymer composite material in a homogenous matrix, the bone implant having improved tensile, flexural and impact strength, is lightweight, allow stiffness, is biocompatible and is adapted to be fabricated and designed precisely, for perfect fitting on the desired location in a bone fracture.This invention concentrates on the biomaterials progress in the field of orthopaedics. An effort to utilize the advantages offered by renewable resources for the development of biocomposite materials based on biopolymers and natural fibers, this research work focuses on fabrication of natural fiber powdered material (Sisal (Agave sisalana), Banana (Musa sepientum) and  Roselle (Hibiscus sabdariffa) reinforced polymer composite plate material with bio epoxy resin as a replacement for orthopaedics alloys such as Titanium, Cobalt chrome, Stainless steel and Zirconium and this plate material can be used for both internal fixation and external fixation  on fractured bone.
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World Wide Patent Search
Prior art of Patent Application No US2010191346 titled “BONE IMPLANT”, [1] A bone implant derived from natural bone tissue material, wherein the bone implant is substantially free of non-fibrous tissue proteins, cells and cellular elements and lipids or lipid residues and comprises collagen displaying original collagen fibre architecture and molecular ultrastructure of the natural bone tissue material from which it is derived

Another prior art of Patent Application No US5336465 titled “METHOD OF MAKING BONE-IMPLANTS”, [2]   A slurry compound prepared by a sintering powdery material and a binder is press-molded to obtain a contour for the final product applicable to a bone-implant such as hip prosthesis. The molded body is given a programmed movement of rotation and/or swinging to impart a centrifugal force to the sintering particles which direct toward the inner wall of the mold cavity. The final product obtained after sintering has a hollow interior having no communication to the outside. Imparting conditions of rotating/swinging movement may be changed or programmed in order to achieve a desired structure or constitution of the final product. By way of example, larger particles concentrate near the inner wall of the mold to provide a rough, porous surface of the body, whereas it has a dense core consisting mainly of sintered fine particles. A hip prosthesis having a ceramic-rich femoral head and a metal-rich stem may also be produced by so programming the movement imparting conditions.
Another prior art of Patent Application No EP0442256 titled “BONE IMPLANT”, [3] A bone implant design is proposed in which the implant consists of a main body, in particular of a core and unidirectional fibres which is surrounded by a fibre latticework .The fibre latticework consists of a raised fibre portion in order to maintain the structuring of the latticework on the surface of the fibre netting . The adhesion of the bone material to the implant  is promoted by the structured surface. The fibre latticework serves at the same time as a torsion casing.
Another prior art of Patent Application No WO8600533 titled “BONE IMPLANT”, [4] An implant article for treatment in reconstructive surgery of damage caused to bony material, said article comprising a composite of fibre material which may or may not be bio-degradable and is incorporated in a porous matrix of a bio-degradable organic polymer material.

OBJECTS OF THE INVENTION

The principal object of the present invention is to provide an artificial bone implant from natural fibre reinforced composite material such that the bone implant is adapted to be fabricated and designed precisely, for perfect fitting on the desired location in a bone fracture.
It is another object of the present invention to provide an artificial bone implant from renewable resources such that the bone implant is lightweight, allow stiffness, is biocompatible.

It is a further object of the present invention to provide an artificial bone implant from natural fibre reinforced composite material, which has substantial tensile, flexural and impact strength.

It is a further object of the present invention to provide an artificial bone implant which is less complicated to design without compromising on its quality standards and efficiency.

It is a further object of the present invention to provide an artificial bone implant which is cost effective and easy to manufacture.

It is a further object of the present invention to provide a method of manufacturing an artificial bone implant from natural fibre reinforced composite material such that, the bone implant is adapted to be fabricated and designed precisely, for perfect fitting on the desired location in a bone fracture.
How the foregoing objects are achieved will be clear from the following non-limiting exemplary description.

SUMMARY OF THE INVENTION

Accordingly, the present invention provides an artificial bone implant for its application in bone grafting, comprising a combination of natural fibres and hybrid fibres reinforced to form a biocompatible composite material in a homogenous matrix, and adapted to be fabricated to form the desired shape and size, said natural fibres having optimum proportions of banana fibre, sisal fibre and roselle fibre and hybrids of said natural fibres, such as herein described.

In accordance with preferred embodiments of the bone implant of the present invention:

-said hybrids comprises optimum proportions of sisal fibre and roselle fibre, banana fibre and sisal fibre and banana fibre and roselle fibre;

-said sisal fibre is derived from Agave sisalana, said banana fibre is derived from Musa sapientum and said roselle fibre is derived from Hibiscus sabdariffa;

-said matrix comprises calculated quantity of bio epoxy resin and hardner resin; 

-said bone implant is a natural fibre reinforced polymer composite plate material in bio epoxy resin and hardener resin;   

-said implant has a coating of calcium phosphate and hydroxyapatite(hybrid) composite for internal and external fixation on fractured bone;

-said implant is adapted to have the desired substantial tensile, flexural and impact strength and is adapted to be fabricated and designed precisely, for perfect fitting on the desired location in a bone fracture.   

The present invention also provides a method for manufacturing an artificial bone implant for its application in bone grafting, said implant comprising a combination of natural fibres and hybrid fibres reinforced homogenously in a matrix to form a biocompatible composite material, and fabricated to form the desired shape and size, said natural fibres having optimum proportions of banana fibre, sisal fibre and roselle fibre and hybrids of said natural fibres, such as herein described, said method involving :

a) creating the desired mold; 

b) applying a releasing agent over a suitable sheet and  fitting the same  with the inner side of the mold and  drying the same;

c) adding calculated quantity of matrix material and hardener such as herein described in a suitably cleaned container and stirring the same for a suitable duration so as to create a homogenous mixture; 

d) adding calculated quantity of said fibers with simultaneous stirring for a suitable duration; 

e) pouring the mixture so obtained into the mold and ramming mildly for uniform settlement;

f) solidifying the mold.

In accordance with preferred embodiments of the method of the present invention:

-said fibres are cleaned in running water, dried in normal shading for 2-3 hours, followed by soaking in a solution comprising 6% NaOH and 80% distilled water,  said method of soaking the fibres are carried out at different intervals depending upon the desired strength to be achieved, followed by washing the fibres in running water and drying the same thereafter after each step of soaking.
-said bone implant is a natural fibre  reinforced polymer composite material in bio epoxy resin and hardener resin and said step(e) in said method further includes, calculating the predicted thrust force and torque values of said natural fibre  reinforced polymer composite material depending upon requirement and comparing said values with the regression model and the scheme delamination factor/zone applying machine vision system.  

Non-Limiting advantages of the invention 
1. The invention of natural fiber reinforced composite material is of light weight, allows     stiffness and is biocompatible with humans. 

2. The invention of natural fiber reinforced composite material is used for internal and external fixation on human body for fractured bone. 

3. The chemical treatment of the composite material also enhances the  rigidity of the fibers.

4. These natural fibers are used as a suitable reinforcing material to satisfy the environmental and they are now fastly emerging as a potential alternative for orthopaedics alloys.

Conclusion 
This invention focuses mechanical properties of natural fibers that are used for bone grafting substitutes    which are now becoming a great challenge for biomedical engineers. This paper emphasis the enhanced property of natural fiber as bone implants. It is a challenge to the creation of better materials for the improvement of life quality. This paper proposed suggestions of using Natural fiber reinforced composite as a plate material which uses pure natural fibers that are rich in medicinal properties like Sisal, Banana & Roselle (hybrid) fiber. The most important thing that the researchers have to take into account is that these step taken now, will help the mankind to develop and to have a more pleasant life.
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