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Genetically Engineered Biomaterials
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ABSTRACT
The involvement of genetic engineering techniques in the development of novel biomaterials has a huge impact on a

vast range of applications. The capability of new genetically engineered material has achieved various innovative

scopes in the biomedical industry. Such materials are usually designed via chemical and physical methods of genetic

engineering. According to the genetic basis of sequence, molecular weight, folded structure, and stereochemistry,

protein polymers thus suggest a generous view for the architecture of protein-based genetically engineered

biomaterials.

The scopes of developing genetically engineered biomaterials are leading to improve biological features of materials

which can enhance the applicability and properties of materials. In the last five years, Genetic engineering research is

becoming closer to the mass consumer. Leading global geneticists predict that in the coming years, a boom will occur

in the genetic engineering market, comparable to the massive spread of personal computers in the 1980s. Thus

genetically modified biomaterials with upgraded biological properties, expanding towards mass-scale industrial

production, and the considerable consumption in regular universal activities.

The techniques used to develop new materials and to modify the properties of existing materials, are subjected to

different industries and fields of scientific researches. CRISPR is an authoritative research tool that facilitates

scientists to deal with the expression of a gene. It has shown tremendous potential in genome research due to its

ability to delete unwanted traits, and possibly even replace them with desirable traits. It is agile, worthwhile, and

more authentic than any preceding gene-editing techniques. Genetically engineered biomaterials have been an

enormous field of research over the last fifteen years and CRISPR has already initiated performing a significant aspect

in boosting biomaterial research.
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INTRODUCTION

People have applied biotechnology operations, such as selectively
breeding animals and fermentation, for thousands of years [1,2].
Late 19th and early 20th century explorations revealed how
microorganisms accomplish commercially advantageous
procedures and how they provoke disease contribute to the
industrial production of vaccines and antibiotics [3,4]. Upgraded
approaches for animal breeding have also emanated from these
ventures [5]. Scientists within the San Francisco Bay Area took a
large leap forward with the invention and development of
recombinant DNA techniques in the 1970s [6-9]. The area of

biotechnology proceeds to expedite with modern revelations and
unique applications predicted to aid the economy throughout
the 21st century [10-12].

Gene targeting is a particular technique that uses homologous
recombination to shift an endogenous gene and can be used to
eliminate a gene, omit exons, insert a gene, or include point
mutations [13]. Genetic engineering has applications in
medicine, research, industry, and agriculture and can be used on
different types of plants, animals, and microorganisms [9,14].

Genetic engineering has staged a collection of drugs and
hormones for medical use. One of its initial applications in
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Abstract
This article discusses the construction of bearing units of 
different cars differentials and provides the analysis of technical 
requirements for the adjustment of the preload of bearings. There 
are four most commonly used methods for the adjustment of 
the preload. This paper defines a method for the adjustment of 
the preload based on deformation of bearing seats, which is the 
most acceptable in production and which is characterized by the 
least indirect adjustment and consequently the least number of 
failures. A formula is given for the calculation of the required 
preload force based on the failure in opening the joint in the 
unloaded bearing. A description of industrial equipment for the 
implementation of this method is presented. 
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Back Ground
When assembling gearboxes of driving axles of automobiles and 
other vehicles, the final operation of the gearbox assembly process, 
i.e. the creation and the adjustment of the preload of differential 
bearings, is one of the most complex and responsible operations 
that determine the assembly quality and operational reliability of 
the driving gear. At this stage of the assembly, the required gearing 
parameters of the driving gear of the gearbox and the preload of the 
differential bearings are achieved. The Department of Engineering 

Technologies and Equipment of Moscow Polytechnic University 
(Mospolytech) developed a methodology which determines the 
required preload force for the bearings of the driven gear of the 
gearbox and the interconnection of indirect parameters of the 
bearing preload, the design features of the gearbox and force 
factors arising in operation was established. To achieve the target 
on the basis of the constructive schemea simplified scheme has 
been developed for creation and adjustment of the preload of 
differential bearings. In this diagram, tapered roller bearings 
are presented as conical springs, and threaded adjusting rings 
are shown as screw pairs which create axial compression on the 
springs.

Conclusion 
Based on this model special industrial equipment was developed 
at the Department of Engineering Technologies and Equipment 
in Mospolytech. It is a control clip for the adjustment of the 
preload of the differential bearings of the drive axle gear, shown in 
Figure 8. This equipment consists of a special eccentric clamp for 
fixing the clip on one bearing seat, which is used as a measuring 
tool, and a dial indicator with the scale of 0.01 mm is installed 
on the opposite side of the bracket. The stem of the indicator 
touches a flat surface of the second bearing seat using a balanced 
lever. Rotating the threaded adjusting rings there is a bearing 
compression and deformation of bearing seats (the jaws) which is 
registered by the indicator.
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