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Transition Metal Complexes in Medicine from Bench to Bedside
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Abstract

agents.

This article explores the transformative journey of transition metal complexes in the feld of medicine, tracing
their evolution from laboratory bench experiments to practical applications at the patient’s bedside. Transition
metals, with their unique electronic and structural properties, ofer a versatile platform for designing therapeutic

eforts to optimize the therapeutic potential of transition metal complexes. As these complexes continue to redefne
the landscape of medicine, their journey holds the promise of innovative treatments and improved patient outcomes.
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Introduction

n~ ecent decadg , the feld of medicine ha _itnesed a par adigm
Jhi* ith the eme gence of innovative the apig, that leve' age the
L ni“ e popetia of ranition metal complexe,. & e complexq,
once confned to the » ealm of coo dination chemi ™ _, haVe for nd
ane p+pqe in the de elopment of no el d* g, ¥th » omij ing
applicationy in the  eatment of . ity diea . & a ficle delvq, into
the jo*# ne_ of ¥ any ition metal complexe, fom aie labor ator . bench
to the patiénty bed, ide, highlighting thei ¢ ignificant cont ib* tion, to
mode n medicine. T any ition metak , cha acter ized b_ their abilif_ to
for m table coor dination complexs, , ¢ a e atile platfor m for “the
de ign of ther apé tic ageny . it di tinctive elect onic andg #% cf#al
P ope tie, make them ideal c;alhdidatq, f a _ide~ange of biological
application,. T*anyition metal complexe ha e been explored for
their potential in anticance', antimie obial, and anti-in Snmator
the apie [1]. . & integration of fanjition metal complexe into
medical* g ear ch"hab ma ked a #* any for matiVe jo*# ne_f om labor ator
explor ation to potential bed, ide application, . Le e aging the ‘nmte
elect onic and ¢ % ct#al pr ope tig, of ¥ angition metal, thi a ticle
explor ¢ ther pi otal+ole in medicine.  om pionee ing anticance
agent like cj platin to eme ging applicationy in antimie obial ther apig
and anti-in #mmate  inte_ention,, " anition metal complexe,
Feenia e atile platfor m. _4& di &g ion delvq, into thei eVol'k tion,
challenge, , and ongoing* ¢ ea* ch Qo' & to optimize ther ther apé tic
potential. A; the e complexe edefne the land, cape of medicine,
their jo*#ne_ #om bench to bed ide hold, pomie for inno_ati e
" eatment , fo, te ing optimi m for impr oved patient o* tcome, [2].

One of the mq, t notable cont ib* tion, of * any ition metal complexe,
in medicine } in the feld of oncolog . latin* m-baed d' g, cha
ci platin and it de iVatiVQ,, haVe be}én sV ccgs 1l emplo_ed in the
# eatment of . ity cancers. e complexe, inte fere °ith A
+ eplication, leading to cell deatl® Re ea ches @ e no . in_g tigating
othe tan,ition metal o' cha +* thent mand gold, for thei potential
in developing tar geted and mo ngctive anticance the apie . _&* ke
of antibiotic* & i tance ha, pr ompted~ g ear che's to explor e alte'ilative
s rategia, to combat infectiots diea e . T an ition metal complexq,
haVe eme ged a p omi ing antimie obial ageny, _ith* ni‘k e mode
of action. Coppe complexs, , for in tance, haves ho n%;ac again, t
bacte ia, £ ngi, and Vi"s Q. ,i‘e ability of the e complexg to di* pt

mie obial cell membr ang, and inter fer e ith g ential celt lar p ocas &
ha opened ne 3 aVen‘ ¢ for the deVelopment of next-gene ation
antimie obial dV'g [3,4].

In !mmation ¥ a common denominator in man_ ch onic
diea g, *anging f om & toimm* ne di o de's to né+ odegene ative
condition, . Tranyition metal complexe, ha_e demon #ated anti-
in #mmator » ope tig, making them potential candidate for
 eating in gnmato' y diex & . _ie mod lation of imm* ne~ g pon, &

metal, likes* then* m and gold, _ith the aim of developing tar geted
j i i £ ia .
and mor e Q'e(c li e anticancet the apie,

Tran ition metal complexe, notabl copper complexe, ae
being inVQ, tigated for thei mgac again, t a broad gpectt m of
mie oo gani my,, inck ding bacter ia, X ngi, and Vi" s&. . &i abilit_to
di** pt mie obial cell membr ang, and inte fer e ‘ith &g &ﬂial cell‘yla'
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P oces & make them promiing candidate for the development of
novel antimie obial d'* g [7].

In #mmation plag a piotal +ole in arids chronic dieaq.
Trany ition metal complexe haVe demony  ated anti-in a'mmatay
p ope tia, Qging potential inter Venr,ion, fo conditiony ¢* ch &
+hé matoid @ thr ity andin #mmater bo el di eae. & mod lation
of imm* ne# ¢ pony ¢ and the inhibi‘{ion ?)f in #nmah path a
highlightano_el avenk efor managingin #mmato_di ordés. e piz‘i:
their potential, ¥ any ition metal complexe, face challenge, , inck ding
isd & #elated to to_xicity,s f,abilit,y, andg peciﬁcity [8].

Ongoing~ g ea ch Q'o(' g fots on add e ing the e challenge to
optimize the the apé tic application, of the e complexe , en'~ing
therr ¢ afet  and ®fcac_ in clinical effing . Contin* ed explor ation of
# ary ition ‘metal co;np?exe, in medicine hold, p omi e for * nlocking
ne _ the apé tic f ontiers. Re e che's a e acti_el ~ orking on fne-

® ning the p ope tie, of the e complexe to enhance ther metal coxo r,oxicityld, po toxicity, sr,ability, andspeciﬁcity [8].
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