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Abstract
7KH�¿HOG�RI�EUDLQ�LPSODQWV�KDV�ZLWQHVVHG�UHPDUNDEOH�DGYDQFHPHQWV��SURPLVLQJ�WR�UHYROXWLRQL]H�WKH�WUHDWPHQW�RI�

neurological disorders and enhance human cognitive and motor functions. This paper explores the latest innovations 
LQ�EUDLQ� LPSODQW� WHFKQRORJ\�� IRFXVLQJ�RQ�WKHLU�GHVLJQ�� IXQFWLRQDOLW\��DQG�WKHUDSHXWLF�SRWHQWLDO��&XWWLQJ�HGJH�PDWHULDOV�
DQG�ELRFRPSDWLEOH�LQWHUIDFHV�KDYH�LPSURYHG�WKH�ORQJHYLW\�DQG�SHUIRUPDQFH�RI�WKHVH�LPSODQWV��ZKLOH�DGYDQFHPHQWV�LQ�
PLFURHOHFWURQLFV�DQG�ZLUHOHVV�FRPPXQLFDWLRQ�KDYH�HQDEOHG�PRUH�SUHFLVH�DQG�OHVV�LQYDVLYH�LQWHUYHQWLRQV��0RUHRYHU��
QRYHO�DSSURDFKHV�LQ�QHXUDO�LQWHUIDFLQJ�DQG�VLJQDO�SURFHVVLQJ�DUH�IDFLOLWDWLQJ�EHWWHU�LQWHJUDWLRQ�ZLWK�WKH�EUDLQ¶V�QDWXUDO�
FLUFXLWU\�� OHDGLQJ� WR�PRUH�HႇHFWLYH�DQG� WDLORUHG� WKHUDSLHV� IRU� FRQGLWLRQV�VXFK�DV�3DUNLQVRQ¶V�GLVHDVH��HSLOHSV\��DQG�
SDUDO\VLV�� 7KLV� UHYLHZ� DOVR� H[DPLQHV� WKH� HWKLFDO� FRQVLGHUDWLRQV� DQG� IXWXUH� GLUHFWLRQV� RI� EUDLQ� LPSODQW� WHFKQRORJ\��
HPSKDVL]LQJ� WKH� QHHG� IRU� LQWHUGLVFLSOLQDU\� FROODERUDWLRQ� WR� DGGUHVV� WKH� FRPSOH[� FKDOOHQJHV� DQG� XQORFN� WKH� IXOO�
SRWHQWLDO�RI�WKHVH�WUDQVIRUPDWLYH�GHYLFHV��%\�EULGJLQJ�WKH�JDS�EHWZHHQ�DGYDQFHG�WHFKQRORJ\�DQG�QHXURORJLFDO�KHDOWK��
EUDLQ�LPSODQWV�DUH�SRLVHG�WR�RႇHU�XQSUHFHGHQWHG�LPSURYHPHQWV�LQ�WKH�TXDOLW\�RI� OLIH�IRU� LQGLYLGXDOV�ZLWK�QHXURORJLFDO�
impairments.
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Introduction
cusp of a new era in neurological health, it is crucial to understand both 
the opportunities and the limitations of brain implants. By examining 
the current state of the art and envisioning future possibilities, we can 
better appreciate the transformative potential of these technologies and 
their role in advancing human health and capabilities [2].

Materials and Methods
Brain implant devices

Platinum, iridium, and gold were used for their biocompatibility 
and electrochemical stability. For advanced applications, graphene 
and carbon nanotubes were explored for their high conductivity and 
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