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ABOUT THE STUDY
Depending on the orthopaedic indication, different needs for
implants exist from a clinical standpoint. For instance, joint
prostheses are intended to replace the joint for the duration of
the patient's life, remaining in place indefinitely. Permanent
implants are also used for stabilisation in select situations of
bony abnormalities, such as those following tumour excision or
bony infections requiring significant surgical debridement.
However, when osteosynthesis is used to treat a fracture,
temporary implants that can be removed following consolidation
are used to realign and support the bone [1].

Despite the significant advancements made in prosthetics
throughout centuries and decades for many different application
areas, we are still faced with issues today. In terms of the variety
of applications, long-term durability, and patient outcomes,
implants have improved significantly [2]. However, implant
failure still happens and puts a heavy burden on the people who
are impacted. Failure of osseointegration can result from a
variety of factors, such as a mismatch between the strains
experienced by bone, implant material, and bone tissue, or a low
material fracture toughness; rejection of the implant caused by
inflammatory processes; formation of fibrous tissue at the
implant-bone interface, which results in fibrous encapsulation;
and implant loosening and corrosion effects, which cause
material debris to spread throughout the surrounding tissue [3].

Stable osseointegration is one goal of research in this area, which
aims to lower the frequencies of necessary revision procedures.
Prof. Per-Ingvar Brnemark (1930-2005) coined the term
"osseointegration" to describe how bone tissue grows around
implants to provide direct anchorage in the bone. This ensures
that no connective or fibrous tissue accumulates between the
bone and the implant. Within the first 12 weeks of this
situation, the interface strength grows [4].

Numerous mechanisms are needed for proper osseointegration.
The osteogenic capabilities and unabated osteogenesis, or the
differentiation of progenitor cells into osteoblast and then
osteocytes implanted in the mineralized matrix, are prerequisites

with regard to the bone. As a result, a process known as
osteoconduction allows for the growth of vasculature,
osteoprogenitor cells, and osteoblasts on the implant's surface
[5].

Numerous signalling molecules and growth factors can be added
into coatings to promote cell migration and osteogenic
differentiation. The most thoroughly studied of them has been
the Bone Morphogenetic Protein (BMP)-2, which has also been
applied in therapeutic settings.

Osseointegration: Surface roughening developments
and important aspects

The primary goal of surface optimization is to stop the growth of
fibrotic tissue. It is important to stop multipotent stem cells
from differentiating into fibroblastic lineage (accessible at the
implant site and capable of differentiating into diverse tissue
specific cells). Since pro-osteogenic cells prefer rougher surfaces
and non-osteogenic cells prefer smooth surfaces, it has been
discovered that a roughened surface is appropriate for this. The
mechanical anchoring in the bone tissue is improved by
roughness on the surface at the macro-microscale. Overall
roughness increases hydrophilicity and expands the implant
surface area, displaying a larger area for pro-osteogenic cells to
adhere to. The ideal surface roughness required for
Osseointegration has not yet been found, but it is suggested that
a moderate roughness is recommended for achieving an
appropriate surface energy for cell attachment.

CONCLUSION
Additionally, the design, composition, and surface properties of
the implant all influence osseointegration. The success of the
therapy and the unique requirements of the many treatment
scenarios are taken into consideration while developing the
design of the implants, such as plates or nails. Bekos et al.
demonstrate the development of intramedullary cross-sectional
nail designs that led to the interlocking nail that is used today by
inserting screws through holes in the nail.
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