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ABSTRACT

Alveolar bone resorption will occur in 40-60% within three months after tooth extraction. Socket preservation is per-
formed to reduce the occurrence of alveolar bone resorption for successful implant restoration. One of the successes
of implant restoration is in the quality and guantity of alveolar bone. The combination of the bovine amniotic mem-
brane and hydroxyapatite is expected to be a candidate for socket preservation material. This review article aimed
at explaining the potential of bovine amniotic membrane and hydroxyapatite that can act as biocomposite materials

for socket preservation to enhance bone formation.
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INTRODUCTION

After tooth extraction, alveolar bone formation plays an
important role in wound healing. During three months
of wound healing, alveolar bone resorption will occur in
the range of 40-60% (vertical and horizontal), varying in
each individual (1). Socket preservation is performed to
reduce or stop bone resorption and maintain adequate
soft and hard tissues. Adequate soft and hard tissues will
support the success of the prosthesis and implant so
that it can last a long time in the oral cavity (2). Socket
preservation can be done by adding bone replacement
materials from autograft, allograft, xenograft, alloplastic
material. Currently, the material preservation socket is
still being developed to maintain bone adequacy prior
to implant placement (3).

Bone tissue consists of collagen and hydroxyapatite (HA).
The combination of the two materials into a biocomposite
will maximize the properties of the material used for
biomedical applications (4). Biocomposite materials
produced with a combination of collagen and HA with
several techniques can be an option to optimize bone

regeneration, because they have a composition and
structure similar to natural bone (5). Bovine amniotic
membrane has abundant growth factor and collagen
with osteoinductive properties (6), while HA has good
osteoconductive properties as a bone substitute (7). This
review article aimed atexplaining the potential of bovine
amniotic membrane and hydroxyapatite as candidates
for biocomposite materials inthe preservation of alveolar
bone to enhance bone growth.

BOVINE AMNIONTIC MEMBRANE

With a thickness of 0.02 to 0.5 mm, the amniotic
membrane is situated in the deepest part of the placenta
which encompasses the embryo. This membrane is a
slight, sturdy, translucent, avascular compound layer
(8). The amniotic membrane consists of three main
layers: a solitary epithelial layer, basement membrane,
and avascular mesenchyme with collagen as the
main content. Type IV collagen is mainly found in
the amniotic membrane’s basement. Collagen types |,
I, IV V, VI, XV can be distinguished in the solid and
porous layers of amniotic membrane (9). According to
a previous study (10), mRNA expression by RT-PCR
on the amniotic membrane shows the content of EGF,
TGF-a, KGF, HGF, bFGF, TGFp, KGFR, and HGFR.
This regeneration mechanism is due to the role of the
amniotic membrane: immunomodulating and immune
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privilege; anti-microbial; pain decrement; anti-scarring
and anti-inflammatory; tissue repair with upgraded
bone remodelling, chondrogenesis, and osteogenesis;
angiogenesis and fibrogenesis; enhanced formation
of extracellular structure; and mesenchymal stem cell
powerful source (11).

One source of the amniotic membrane comes from
bovine. Some of the advantages of the bovine amniotic
membrane are the ease of legality, ethics, and not affected
by ritual beliefs such as the human amniotic membrane.
Based on a study (12), the bovine amniotic membrane
has similarities to the human amniotic membrane. The
bovine amniotic membrane is proven non-toxic, has
a molecular load of 70 kDa, and can accelerate the
formation of collagen during the wound healing process.
Another study (13) analysed the expression of BMP-2 by
applying the amniotic membrane to the alveolar bone
socket after extraction. Amniotic membrane is good for
soft tissue healing; limitation of the amniotic membrane
is that it is easily biodegradable, making it difficult to
maintain the structural integrity necessary for bone
regeneration (14). Easy biodegradation occurs because
the collagen content in the amniotic membrane is easily
absorbed (15). This causes bone healing to occur only
in the marginal area, making it less effective at reducing
resorption from alveolar bone (16). Combination or
mineralization with other materials will optimize the
occurrence of bone regeneration (17, 18).

BOVINE HYDROXYAPATITE

As a non-organic mineral, hydroxyapatite (HA) exhibits
a distinctive apatite lattice structure, which is (A (BO,)
) with A, B, and X denated by Ca*, PO,*, and OH,,
respectively  (19). Natural sources or non-organic
components (e.g., plants, biogenic sediments, bones of
mammals and marine animals) can synthesize it (20).
The composition and morphology of bovine bone is
similar to that of human bone. Studies in patients with
the application of bovine hydroxyapatite to fractured
bones, showed an excellent healing rate of 80.36%. This
is because BHA has chemical similarities to the human
bone, biocompatibility by stimulating osteoconduction,
and can be integrated without triggering a reaction (21).
However, the osteoconductive properties causes the HA
to not be well absorbed in the extraction socket. This
causes the healing and formation of alveolar bone to be
delayed (22).

BIOCOMPOSITE

A biocomposite is made out of at least two particular
constituent materials, with one of which obtained
naturally, combined to generate a new form with
enhanced performance over each of the former materials
(23). Biocomposites generally consist of two elements
which are a combination of organic and inorganic
materials (24). Collagen which is an organic material

acts as a matrix and hydroxyapatite acts as a filler (25).
The combination of bovine amniotic membrane and
hydroxyapatite will combine two biomaterial properties
that will produce new bhiocomposite materials. This
new material is expected to have a synergistic ability
to regenerate bone lissue. Bovine amniotic membrane
growth factors such as TGFp and FGF2 will stimulate
fibroblasts to form collagen types | and 11l which play
a role in wound healing (26). Collagen formed will
bind to calcium ions from hydroxyapatite for the
process of osteogenesis (27). Hydroxyapatite with
calcium phosphate content, will stimulate osteoblast
gene expression (28). An in vivo study (29) shows that
the biocomposite combination of HA and collagen
implanted into the substance bone will be absorbed by
osteoclasts through phagocytosis followed by the new
bone formed by osteoblasts in the surrounding area (30).

CONCLUSION

Bovine amniotic membrane have abundant collagen
and growth factor. Bovine hydroxyapatite is the main
inorganic mineral in bone. This biocomposite material
can act as a candidate for enhancing the regeneration of
post-extraction alveolar bone.
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