Preparation and characterization of poly(2-methoxyethyl acrylate)/Nano-
hydroxyapatite/ZnO nanocomposite coating for reducing bio- leaching and bio

film formation in SS316L orthopaedic implants

Graphical Abstract/Layout

Anode,

Electrophoretic
coating

suspension

Collection/isolation of biofilm forming
‘bacteria from the clinical specimens
seceived from the Department of
Orthopedics, CMC, Vellore

Procurement of $S316L orthopaedic

implants and preparation of coupons for
animal studies

Assessment of biofilm formation and Electrophoretic deposition (EPD) of
AMR potency PMEA + NH +Z10 on SS316L

316 SS

-

Assessment of antibacterial and antibiofilm activity of ZnO coated
implants under in vitro

Determination of antibiofilm and post operative complications using
7vivo animal model
Schematic of coated JL
316 SS sample | Assessment of leaching of Zn0 and metal fons from implants |

Expected outcome of the study:
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will be developed.
« Biosafety and biocompatibility of the SS316L implants will be endured.
o Leaching of metal ions from the orthopacdic implants will be prevented
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+  Broad spectrum antibacterial ZnO coating will be developed targeting major
‘biofilm producing human pathogens.

Project Description
Microbial infections and biofilm formation are major complications in the orthopaedic
implants. This remains the main reason for failure of treatment in implant-related
infections. Another issue is leaching of metal ions from the implants, which leads to the
adverse effect in patients. The implants act as the substrate for bacterial attachment and
biofilm formation, which allows development of anti-biotic resistance among the
infectious bacteria. To overcome these drawbacks, we need to choose a proper
nanocomposite material that could save the material from leaching and prevent biofilm
formation. Hence, we intended to prepare the zinc oxide integrated Nano-
hydroxyapatite/poly(2-methoxyethyl acrylate) (PMEA) coating on SS316L orthopaedic
implants. The antimicrobial Multi implant, ZnO is integrated with Nano-
hydroxyapatite/poly(2-methoxyethyl acrylate) (PMEA) coating could be capable of
producing a low wettability (Contact angle > 150°), which will reduce the adherence of

bacteria and biomolecules on the surface of the implants.
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