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Abstract

OHGLFDI LPSIDQIV KDYH UHYRIXILRQL]JHG WKH (DQGVFDSH RI KHDUWKKFDUH R HUQJ LQQRYDILYH VRIXILRQV IRU GLDIQRVLQJ
PRQURUQJ DQG IHDILQJ YDURXV PHGLFDI FRQGLUILRQV 7KHVH GHYLFHV UDQJLQJ IURP VIPSIH FDIKHIHUV IR FRPSIH[ DUl FLDO
RUJIDQV KDYH VLIQL,FDQWN\ LPSURYHG SDILHQIV] TXDIN RI (LIH DQG H[SDQGHG IKH SRVVLEWIHV Rl PRGHUQ PHGLFIQH 7KLV
FRPSUHKHQVLYH UHYIHZ GHIYHV LQIR IKH UHDIP RI PHGLFDI LPSIDQIV HQFRPSDVVIQJ WKHW INSHV PDIHULD)V DSSILFDILRQV
FKDOHQJHV DQG IXIXUH SURVSHFIV OHGLFDI LPSIDQIV HQFRPSDVV D GLYHUWWH DUUD\ RI GHYLFHV GHVLIQHG IR LQIHUDFI ZLiK
IKH KXPDQ ERG\ HLUIKHU HPSRUDUO\ RU SHUPDQHQIN\ 7KH\ DUH HPSIR\HG LQ QXPHURXV PHGLFDI VSHFLDUILHV LQFIXGLQJ
FDUGLRIRI\ RUIKRSHGLFV QHXURIRI\ DQG GHQILVIU\ DPRQJ RIKHUW 7KHVH LPSIDQIV VHUYH D P\UDG RI IXQFILRQV VXFK DV
UHVIRULQJ (RWI IXQFILRQ PRQURUQJ SK\VIRIRILFD) SDUDPHIHUV GHILYHULQJ WKHUDSHXILF DJHQIV DQG SURYLGLQJ VIUXFHIXUDO
VXSSRUI 7KH FKRLFH Rl PDIHULDOV IRV PHGLFDO LPSIDQIV LV D FULILFD) FRQVLGHUDILRQ DV i GLUHFIO\ LPSDFIV ELRFRPSDILELILIN
PHFKDQLFDI SURSHUILHV  DQG (RQJ WHUP SHUIRUPDQFH ODIHUDIV VXFK DV IDQIXP  VIDLQIHVY WIHH) DQG ELRGHJUDGDEIH
SRINPHWV KDYH IRXQG ZIGHVSUHDG XVH GXH IR WKHLW IDYRUDE(H FKDUDFIHUVILFV 7KH GHYHIRSPHQI RI DGYDQFHG PDIHULDIV
LQFIXGLQJ ELIRFRPSDILEH FHUDPLFV DQG VPDUI SRINPHUV FRQILQXHV IR HQKDQFH LPSIDQI SHUIRUPDQFH DQG VDIHIN /RRNLQJ
DKHDG WKH IXIXUH Rl PHGLFD) LPSIDQIV KRIGV JUHDN SURPLYH $GYDQFHPHQIV 1Q ELRIHFKQRIRI\ QDQRIHFKQRIRI\ DQG

= SUQILQJ DUH SRIVHG IR UHYRIXILRQL]H LPSIDQI GHVLIQ DQG FXVIRPL]IDILRQ )XUWKHUPRUH IKH LQIHJUDILRQ RI DUil FLDO
LQIHNLIHQFH $, DQG PDFKLQH (HDUQLQJ SURPLVHV IR HQKDQFH LPSIDQI SHUIRVUPDQFH HQDEMH UHD) iLPH PRQURUQJ DQG
IDFLIDIH SUHGLFILYH PDLQIHQDQFH

OHGLFD! LPSIDQIV KDYH WDQVIRUPHG KHDUKFDUH E\ R HUQJ LQQRYDILYH VRIXILRQV IRU D ZIGH UDQJH RI PHGLFD)
FRQGULRQV 7KHW FRQILQXHG GHYHIRSPHQ! DQG LQIHJUDILRQ ZUIK FXIiQJ HGJIH IHFKQRIRJLHV KRIG IKH SRIHQILDO iR IXUIKHU
LPSURYH SDILHQW RXIFRPHV DQG XVKHU LQ D QHZ HUD RI SHWRQDILJHG PHGLFLQH
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innovation paved the way for the use of synthetic materials in medical
implants, opening up new possibilities for design and functionality.
Over time, advances in materials, such as titanium, biocompatible
ceramics, and polymers, have greatly improved the durability and
compatibility of implants [8].

T pes of medical implants

Medical implants encompass a wide range of devices, each designed
to address speci ¢ medical needs. Here are some common types of
medical implants:

Orthopedic implants:  ese include joint replacements (e.g., hip
and knee replacements), bone plates, screws, and spinal implants used
to treat musculoskeletal disorders and injuries [9].

Cardiovascular implants: Devices like pacemakers, de brillators,
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