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Abstract- Biomaterials are materials which are either preseturally or synthesized in- vitro which are in
contact with biological system and have various ic@dpplications. Biomaterials are widely used reoday due

to its non-viable properties and it can also bedus® implants like Hydroxyapatite. Hydroxyapatikéap) is a
biomaterial which is porous and granulated in reatand has wide application in biomedical, dentistnd
orthopedicsHydroxyapatite is biocompatible, non-toxic, nonlamimatory and even non- immunogenic agent.
The present report illustrates the synthesis aradacierization of Hap powder using precipitationthnd and
evaluation of its biodegradability. Precipitatioretimod is employed because Hap obtained after sgistfiem
this method will be in the pure form. It was ana&gzthat the sample is completely biodegradablas &
compound of great interest mostly because of iesrgbal similarity to the mineral component of boresl its
wide application in various fields.

Index Terms- Biomaterial; Hydroxyapatite; Biocompatible; Biodadability.

1. INTRODUCTION

Biomaterials have been used from past centuries for
body repairs. Therare various defects which come  Hydroxyapatite [Ca (PQ)s (OH) ;] (Hap) has
across with increase in age resulting in bone iegur gained its interest in research due to its chenzigal
as bone regeneration capacity decreases [Rivesiructural similarity to bone minerals and hencesit
Munoz (2011)]. Defects in oral tissues are als@lso considered as a good material for bone
encountered which results from tumors or abnormaubstitutes. Hap can be used as bone integration and
development of skeletal had resulted into théave potential to improve cell proliferation andigh
challenges for tissue engineering for their restona improve implant integration and wound healing
[Habibovic and Groot (2007)]. Reports have beewithout generating any immunogenicesponse
published for bone regeneration which used syrthetikumar et al.(2010)]. It can be used to understand the
bone grafts. It was found that bone defects armroperties and physicochemical behavior of biolabic
reconstructed where the synthetic bone-likenineral phases found in humans [Schnetteral.
biomaterials were introduced [Hench (1991)](2003)]. Also, Hap is thermodynamically the most
Biodegradation of the material was also observesfable calcium phosphate at the pH, temperatui, an
which gives the glimpse of same functionalitycomposition of biological fluids [Sopyan (2003)].
exhibited as of bone [Mooret al. (2001)] [Sousat
al. (2010)]. Various methods like sol-gel approach [Agarwal
et al. (2011)], multiple emulsion technique[Kimuea
Bio-ceramics have taken great importance due ®.(2007)], electrodepositing techniques [Dumiedie
its properties like biocompatibility, corrosion al.(2008)], precipitation method (Eslarei al. 2008)
resistance and primarily because the bone tissue étc. have been employed for the purpose of syrghesi
composed largely of mineral phases, which make¥ Hydroxyapatite. The present report illustrathe t
them an important option for replacement of bone ggynthesis of Hap using precipitation method due to
to promote regeneration of it [Eric (2011)]. Diffet simplicity of the process and cost effectiveness as
types of biomaterials are classified accordinghirt well as its biodegradability when used as an implan
nature and application. Chronic problems like
osteomyelitis require Ion_g term usage of ant.IbE)tICZ' MATERIALSAND METHOD
that may cause several side effects. Biomaterialh s
as hydroxyapatite are useful for carrying these
antibiotics and are also biodegradable in natur2l. Materials

[Ginebraet al. (2006)]. Hap has been widely used for alcium nitrate, potassium phosphate and ammonium

bone reconstruction due to their osteoconducti\% .
: droxide was purchased from E-Merck Pvt. Ltd.,
property and eventually Hap is degraded due to t umbai, India. All the chemicals used were of

activity of osteoclasts [Rumpet al. (2006)].
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analytical grade and deionized water was usedhi®r t3. RESULTSAND DISCUSSION
study.

2.2. Precipitation Technique 3.1. Synthesis of Hydroxyapatite

Titration method was used for the synthesis Olf|ydroxyapatite was synt_h_esi_zed successfully_ by_the
hydroxyapatite by precipitation technique. Thaneans of chemical precipitation method. White fine

solution of 0.32M, 40 ml Ca (N§»and 0.19M, 60 ml powdgr of Hydroxyapatite was synthesized using
KH,PO, was used for the synthesis of hydroxyapatitec.hen.]Ical root method as explame_d above. The
Temperature was maintained at 70@%nd pH was solution obtained was dried and using mortar and
checked at regular interval and maintained at 910 Fheesrtleus:&lvcfjgrret%efof;n;rilg:t?or\:visf OZ}ggeinght';S;Nﬁs
proper reaction to take place for the formatiomiap. iodearadabilit P
After the complete formation the solution obtaine(P 9 Y.
was dried and crushed in order to obtain the powder
form. 3.2. Test for Biodegradation

Successive degradation of the pellets was observed
2.3. Fabrication of pellets with increase in number of days. It is clearly seen
. . from Table 1 that weight loss is taking place from
Powder was fabricated in the form of pellets b@itial 1.03 g and 1.10 g for pellet 1 and 2 res;

applying pressure of 2 tons for 1 minute usin .
palletizer. 0.8 grams of powder were weighted an 0.95 g and 0.98 g. But after 10 days no weight
change was observed (Table 1).

pellets were formed using powdered form of Hap.
Every time before loading the sample into dye, asw T
cleaned properly so that sticking doesn’'t occur and
pellets can be formed in an effective manner.

able 1. Consecutive readings for 12 days of pellet
immersed in Tris- Buffer solution

Aft llet ; dth tilized for i S.NO No. of Days Weight

er pellets are formed they were utilized for ir

vitro assessment of hydroxyapatite as well asftest Pellet 1(g) | Pellet 2(g)

its biodegradability. 1 0 1.03 1.10
2 2 1.00 1.06

2.4. Test for Biodegradation 3 4 0.98 1.02

Degradation test was determined by soaking the 4 6 0.98 1.00

pellets in Tris-HCI buffer solution and pH of the 5 8 0.97 1.00

solution was maintained to 7.4 at’37. Dry weight of 6 10 0.95 0.98

the pellets was noted before soaking. Just after 7 12 095 098

soaking the pellets in Tris-HCI buffer its weighéne
noted down. The pellets soaked in Tris-HCI buffar f
12 days and at regular interval of time the peletse
taken out from the buffer, washed with deionize
water and after drying at room temperature wer
weighed.

The result obtained by in-vitro assessment depies
é:)iodegradation of Hap with increase in number of
days. It is well known that bone has regular
gegradation in-vivo; similarly hydroxyapatite also
possesses properties of biodegradation and will act
like bone when implanted inside the body and also
when used as an implant.

4. CONCLUSION
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Fig.1. Degradation of Hydroxyapatite Pellets
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Hydroxyapatite was synthesized successfully by the interfacial reaction in a multiple emulsion. Jodrna
aid of chemical precipitation method which resulted of ceramic society of japa15(12), pp. 888-893.

into pure, fine and porous form of HydroxyapatiteJS] K D. Gt Ip. T G B
P umar, D., Gittings, J.P., Turner, I.G., Bowen,
The Hap formed from precipitation method wa CR. Hidalgo, A. B. Cartmell S.H. (2010):

employed for biodegradation test. Weight loss was Polarization of Hydroxyapatite: Influence on
observed when readings were taking with successive gsteoblast cell proliferation. Acta Biomaterialia,
period of time. Decrease in weight gives the 6(4), pp. 1549-1554.

confirmation that Hap is showing biodegradability{9]Monmaturapoj, N. (2008): Nano-size
nature but up to certain extent (10days), aftet tioa hydroxyapatite  powders preparation by wet
change in weight was observed. From this it can be chemi_cal precip_itation route. Journal of Metals,
concluded that when synthetic hydroxyapatite isluse Materials and Mineral8(1), pp. 15-20.

as an implant then it will show biodegradabilitydan [10]Moore, W.R., Graves, S.E., Bain, G.I. (2001):
also biocompatibility. Further work will be done by synthetic bone graft substitutes. ANZ Journal of
employing various other methods for synthesizing Surgery,71(6), pp. 354-361.

Hap in order to get the best suited method. Emphasi

will be given on bulk production of Hap and in-atr [11]Rivera-Munoz, E. M. (2011): Hydroxyapatite-

assessment of its biocompatibility. Based Matenalg: Sy.nthe5|s a}nd Characterization.

Biomedical Engineering-Frontiers and Challenges,
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