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ABSTRACT 
Platinum nanoparticles (PtNPs) are remarkable scientific implement that are being investigated in different biotechnological, 
nano-medicinal and pharmacological fields. Among the different metallic nanoparticles, platinum nanoparticles (PtNPs) have 
more favourable rewards and applications, particularly in the biomedical fields. This article predominantly describes the various 
strategies for PtNPs synthesis, for example, chemical, physical and biological approaches. Moreover, the biomedical 
applications are extravagantly talked about. The content described herein will be incredibly valuable for specialists in clinical 
fields and industrial researchers in biologics, empowering them to discover new instants of knowledge into their individual 
fields. 
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Abbreviations: PtNPs: platinum nanoparticles; DNA: Deoxyribo nucleic acid; RNA: Ribonucleic acid; TPNs: Trifolium 
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Tetramethylbenzidine; CAT: Chloramphenicol Acetyl transferase; SOD: Superoxide dismutase; RBCs: Red blood corpuscles; 
HAS-PtNPs- Human serum albumin- platinum nanoparticles 

INTRODUCTION 

Nano-chemistry is a blossoming field and is generally applied 
to biomedical building and nanomedicine. The guarantee of 
nanoparticle innovation lies in the possibility that the 
synthesis and physical size of the material. Nanoparticle 
research has progressed significantly toward that over the 
most recent two decades. Various advances are associated 
with the creation of nanomaterials from different sources, for 
example, physical, chemical, and biological materials and 
various techniques are utilized to amplify the creation of 
nanomaterials, for example, the utilization of various crude 
materials, temperature, and pH. The worldwide market has an 
appeal for nanoparticles (NPs), and it is expected that this 
curiosity will arrive at 98 billion dollars by 2025. This 
exploration is clinically significant the same number of 
clinical preliminaries concentrated on gene therapy are 
progressing or even completed. In any case, the most 
vigorously looked into nanoparticle field is drug delivery. 

There are a huge number of endorsed details that are 
monetarily accessible now and no doubt many more in transit. 
The inspirations for this exploration are improved 
pharmacokinetics, targeting and stability. The results are the 
absolute, generally modern and well characterized 
nanoparticle innovations in play today [1-9]. 

Generally, physical strategies devour colossal vitality and 
disseminate radiation, while chemical techniques utilize a 
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few toxic chemical compounds, which are hazardous and 
unsafe to living creatures, and discharge of harmful chemicals 
into the environment. Consequently, scientists have 
investigated cleaner, greener, adaptable, financially adorable 
and environmentally benign methodologies that can maintain 
a strategic distance from dangerous chemical substances. 
Ecologically favorable conditions require different formats, 
including microorganisms, algae, fungi and plants, and small 
particles that can go about as alternatives for physical and 
chemical strategies/methods. The shape and size of the 
nanoparticles can be constrained by approaches, for example, 
utilizing various convergences of reducing agent/capping 
agent, concentrations of precursors, pH and temperature. 
Reactant nanomaterials like platinum, palladium, and cerium 
show supreme physicochemical properties and high surface 
region and have tremendous potential for application in 
different fields. 

Platinum NPs (PtNPs) have prompted another insurgency in 
the field of nanotechnology including the chemical industry, 
automobile sector, and biomedical applications, and 
therapeutic agents for the treatment of various diseases. They 
are utilized in a similar way in innumerable biomedical fields 
incorporating diagnostics with various agents for imaging, 
clinical implants, drug delivery, anticancer activity, 

antibacterial activity and photothermal treatment as shown in 
Figure 1 [10-12]. Platinum nanoparticles (Pt-NPs) are 
thought to fill in as a store house for platinum particles that 
have the ability to enter cells and incite DNA impairment 
[13]. Pt-NPs are biocompatible and have enzymatic and 
synergist property, proposing their potential as anticancer 
remedial operators [14]. In particular, Pt-NPs have exhibited 
clinical adequacy in the treatment of malignant growth cells 
with procured multidrug resistance [15,16], and have been 
appeared to assume helpful roles in the treatment of malignant 
cells growth by giving better targeting, gene silencing and 
drug delivery mechanisms [17]. These properties propose Pt-
NPs as a sheltered and elective treatment with insignificant 
side effects, compared and normally utilized 
chemotherapeutics. What's more, they can be utilized as a 
demonstrative diagnostic for the imaging of malignant cells 
growth [18]. 

Pt-NPs adopt significant roles in the treatment of malignant 
cells growth, including their capacity to repress the initiation, 
propagation and recovery of tumor cells due to their great 
pharmacokinetic properties. Pelka et al. have revealed that Pt-
NPs (size 20 to 100 nm) brought about DNA impairment in 
human colon carcinoma cell line HT29, in a concentration and 
time dependent manner [19]. 

Figure 1. Various applications of Platinum Nanoparticles. 

An increment in toxicity of cell was connected with a 
reduction in Pt-NPs diameter. The harmful impacts didn't 
have all the earmarks of being because of reactive oxygen 
species development, prompting the conclusion that Pt ions 
from Pt-NPs might be utilized as anticancer treatments, with 

a comparable methodology to cisplatin. So also, Asharani et 
al. considered the uptake and bioactivity (e.g., cytotoxicity, 
genotoxicity and protein expression) of Pt-NPs (∼5–8 nm) in 
human cells [20]. They saw that Pt-NPs capped with 
polyvinyl liquor entered the 
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cells through dispersion, and localized inside the cytoplasm, 
causing DNA impairment. This examination has prescribed 
Pt-NP-based anticancer specialists’ viability by appropriate 
surface alterations to build their natural anticancer activity. 

The utilizations of nanoparticles essentially rely on their size, 
shape, morphology and scatterings [21-24]. The interest for 
this material in innovative applications and the extravagance 
part is expanding, while the presence of Platinum (Pt) in the 
Earth's crust (around 0.01 ppm) is being vulnerable. The 
present Pt yields, such broad use and the expected demand for 
its future applications have significantly affected its 
expanding worth and cost. Recently, both the exploration and 
industrial fields have indicated extensive enthusiasm for the 
synthesis of synergist PtNPs for use in therapeutic 
applications due to their low toxicity, high strength, and less 
harmful effects. 

BIOMEDICAL APPLICATIONS OF PLATNUM 
NANOPARTICLES 

Platinum nanoparticles in cancer therapy 

Pt-based compounds with a characterized geometrical 
conveyance of the ligands around the Pt particles are among 
the most significant medications presently accessible to treat 
a few types of malignant growths. The agent worth 
referencing right now cisplatin, which utilizes its cytotoxic 
impact by specifically holding with N7 atom of purine bases 

in DNA [25] with the origin of a DNA–platinum adduct that 
turns the structure of the DNA duplex, harming its replication 
and translation. Such a toxicity mechanism was demonstrated 
to be actually constrained by ligand geometry (i.e., the cis 
conformation), and solid attempts have been committed to 
discovering agents like cisplatin with less side reactions and 
better viability [26, 27]. Right now, look into, a few reports 
uncover that Pt nanomaterials are identified with cisplatin and 
studied as potential options for anticancer treatment [28, 29]. 
To improve the lethal presentation of PtNPs, some researchers 
have presented a subsequent material, convincing basic 
changes in the physicochemical properties of NPs to raise 
their termination inside cells. On account of bimetallic NPs, 
the arrival of Pt particles may get significant, as the strength 
of the Pt–Pt bond might be weakened by the existence of 
another metallic particle, preferring the acidic conditions of 
the material [30, 31]. The utilization of PtNPs for the 
applications in intraperitoneal chemotherapy was analyzed by 
in-situ cross linkable hyaluronic acid gel. The presence of 
hyaluronic acid carboxyl groups complexed with Pt decreased 
the arrival of PtNPs in the tumor site. Following 3 days, the 
researchers recommended that all Pt ions were discharged 
from the PtNP hybrid framework, demonstrating cytotoxic 
impacts, most likely because of the combined degradation of 
hyaluronic acid and Pt ion proclamation [32]. The magnetic 
nanoparticles with platinum acts as chemotherapeutic agents 
in the treatment of tumor cells and shows synergistic effect as 
shown in Figure 2. 

Figure 2. Process for treatment of tumor cells by PtNPs. 

NP functionalization can balance their disguise and encourage 
the obstruction of intracellular systems by the NPs. In 
numerous reports, folic acid was utilized as a NP capping and 
cell-disguise specialist [33-35] as a few kinds of malignant 
growth cells overexpress the folate receptor [36,37]. The 

proximity of folic acid on PtNPs of 10–15 nm causes higher 
cytotoxicity than PVP-PtNPs on MCF7 breast malignancy 
cells, most likely because of expanded receptor mediated 
endocytosis [34]. The conceivable utilization of 2-3 nm PtNPs 
balanced out with folic acid in cancer treatment conventions 
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was anticipated, considering their higher explicitness for 
keratinocytes and mammary breast  malignant cells [33]. In 
any case, the component of cytotoxicity has never been 
demonstrated, regardless of the theory about Pt ion release 
and Pt–DNA adduct formation. This is a significant point, as 
clearly shown in many papers, for example by electron 
microscopy, the PtNP confinement in endo-lysosomal 
vesicles. To additionally demonstrate the key role of the 
covering in malignant growth treatment, the functionalization 
of bimetallic NPs was battered by Xu et al. [38] to build up 
another anticancer drug, in view of cubic FePtNPs covered 
with a LHRH peptide. 

Antibacterial applications of platinum nanoparticles 

The improvement of new bactericidal operators is at present 
probably the greatest challenges, because of rising 
uncertainties about bacterial protection from anti-infection 
agents. Metallic NPs could assume a profession right now. A 
few NPs, similar to Ag, Pd, Au, Cu, ZnO and TiO2, have 

demonstrated promising outcomes [39], yet their therapeutic 
use is fragmented as a result of undesired side effects in vivo. 
The antimicrobial activities of Pt particles on Escherichia coli 
have been portrayed since the time 1965 [40,41], however the 
antibacterial activity of PtNPs has been ineffectively 
investigated. In any case, their enzyme mimetic action may be 
used to initiate intracellular hyper production of ATP, causing 
bacterio-toxic impacts, growth inhibition and DNA 
impairment [42]. Surely, the antibacterial impact of PtNPs is 
because of their ability to upsurge ATP levels, causing the 
overexpression of a kinase liable for the bacterial evolution 
arrest. Up to this point, some publications have indicated 
PtNP antibacterial properties [43,44], which are accounted for 
to rely upon size and surface chemistry. Antibacterial activity 
of platinum nanoparticles is shown in Figure 3. 

Figure 3. Platinum nanoparticles act as antibacterial agents. 

The arrangement of PtNP misusing the in-vitro case was 
facilitated with reactive oxygen species (ROS) 
overproduction and bacterial membrane interruption. The 
antibacterial activity of PtNPs in vivo was exhibited utilizing 
a grown-up zebrafish creature model. At the concentration 
used, PtNPs were seen as nontoxic to the creature, while 
demonstrating the capacity to hinder bacterial expansion and 
totally rescue the bacterial contamination. Overall, this 
investigation exhibited that PtNPs are protected to zebrafish 
cells, and have antimicrobial properties able to kill bacterial 
infection [45]. 

In spite of this, the antibacterial properties and mechanism of 
activity of PtNPs are still issues of conversation. Exploiting 
the wide assortment of conceivable surface functionalization, 
the development of PtNP-bacterial vehicles was proposed as 
a promising framework able to transport drugs to explicit 
targets in the body. 

Platinum nanoparticles in photothermal therapy and 
radiotherapy 

Because of the toxic reactions of anticancer chemotherapies, 
clinical analysts are growing increasingly successful and site-

specific medicines against malignant tumors. Among them, 
photothermal treatment (PTT) is a non-obtrusive treatment 
dependent on the utilization of the NP plasmonic impact to 
locally increase the cellular temperature upon irradiation, 
causing DNA and RNA impairment, membrane rupture and 
protein denaturation, lastly prompting malignant growth cell 
death [46]. The ideal PtNP measurements to be utilized in 
PTT exhibited that PVP-PtNP phototoxicity was identified 
with the particle and found that 5–6 nm PtNPs have minor or 
nontoxic impacts themselves, yet they can cause cell death 
once illuminated by near-IR laser. The optical properties of 
bimetallic FePtNPs have additionally been misused to 
perform PTT of solid tumors. It was accounted for that the 12 
nm folate-functionalized 3-mercaptopropionic acid FePtNPs 
with a cubic shape, when energized by a NIR laser, inspired 
intracellular harm relative to the NP number, causing necrosis 
of malignant growth cells like Au nanorods [47]. These 
outcomes were detected despite the fact that the absorption 
intensity at 800 nm of FePtNPs was five-fold lower than that 
of AuNPs. Recently, the utilization of biocompatible 13nm 
trifolium-like PtNPs (TPNs) has been explored as a potential 
new photothermal operator. In general, PtNPs have 
demonstrated to be 
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acceptable possibility for PTT and radiotherapy, as they can 
incite cellular damage in particular region following laser 
irradiation or radiation acquintance. 

Platinum nanoparticles in nano-diagnostics 

Different properties of PtNPs have attracted attention as of 
late for biomedical applications. For example, fluorescent Pt 
nanoclusters have been effectively combined as novel 
biocompatible bioimaging tests for analytic purposes [48-52]. 
Moreover, a truly intriguing methodology depends on the 
utilization of Pt nanomaterials as a part of catalytic 
nanomotors to develop molecular machines and movement-
based recognition techniques. For example, the motion of 
chemically power-driven nanomotors dependent on bi-
segment Au–Pt nanowires has been as of late misused to 
recognize silver ions, DNA and ribosomal RNA, opening the 
path for new ideas in diagnostics [53-61].  

PtNPs emerged as perfect applicants as enzyme substitutes in 
diagnostic evaluates [62-64]. PtNPs present numerous focal 
points, including simple and practical creation and 
decontamination, stability, resistance to proteases, high 
synergist action even at extreme pH and temperature, and 
fondness to HRP substrates. For example, it has been 

accounted for that the liking of DNA-balanced out PtNPs to 
TMB is multiple times higher contrasted with that of regular 
HRP catalyst [66]. Afterward, numerous PtNP-based 
colorimetric tests have been created [64,65] including the 
location of DNA, [67] malignant growth cells, [62] tumor 
markers, [63] metal ions, [68] penicillin anti-toxins, [69] 
drugs, [70] hydrogen peroxide, [71] glucose, [72] cholesterol, 
[73] L-cysteine, [74] choline and acetylcholine, [75] proteins,
[76] infections, [77] microorganisms [78] and antibodies [79]. 
The action of a diagnosis on a tumor cell can be represented
in Figure 4.

The CAT-like action of PtNPs was additionally exploited in 
combination with a V-chip stage to identify cancer 
biomarkers on the cell surface and in serum [62]. Besides, 
folic acid functionalized PtNPs on graphene oxide nanosheets 
have been proposed as an unaided eye colorimetric test for the 
location of malignant tumor cells [79]. Overall, the building 
of PtNPs and the itemized investigation of their mechanism 
of interactions with biological frameworks may have huge 
effect on the advancement of novel and basic purpose of care 
systems for the discovery of ecological contaminants or 
biomarkers in complex infections. 

Figure 4. Steps to diagnose a patient for the recovery of tumor cells. 

Platinum nanoparticles in nanomedicine 

PtNPs are promising applicants as nanozymes for the 
treatment of oxidative-stress related ailments, because of their 

capacity to act as false CAT, HRP and SOD catalysts. Recent 
outcomes with fullerene and cerium oxide NPs on models of 
immune system and neurodegenerative maladies, diabetes, 
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endometriosis, and ischemia have pushed the exploration 
towards the acknowledgment of effective nanozymes [81,82]. 
At present, PtNPs are demonstrating safe applications to a few 
human pathologies, as exhibited in recently distributed works 
[83, 84]. Not quite the same as other metal nanoparticles [85], 
PtNPs have high stability in acidic cell vesicle conditions, 
estimating cytocompatibility and resilience in vivo.  

In vitro enzyme like properties of PtNPs propose a wide scope 
of uses in nanomedicine, in any event, estimating the 
utilization of PtNPs as a preventive treatment for certain kinds 
of malignancy and cardiovascular diseases [86].Several 
investigations exhibited that the scavenging capacities of 
PtNPs are kept up in a cellular atmosphere [87,88] since 
PtNPs can shield cells from ROS-initiated death after 
introduction to UV-A [89], X-rays [90] or ultrasound [91]. In 
contrast with cerium oxide NPs, the cancer prevention agent 
movement of PtNPs was exhibited to be increasingly 
productive, by assessing apoptosis prevention in HT-1080 
human breast fibrosarcoma cells presented to 200 mM H2O2. 
This outcome is likely due to PtNP chemical stability and 
protection from accumulation, in spite of their lower SOD 
activity in vitro [92]. 

In like manner, it was accounted for in vivo that 1-2 nm PVP-
PtNPs can expand the life expectancy of the short-lived 
mutant nematode Caenorhabditis elegans, influenced by 
significant levels of oxidative stress. The impact of the 
nanomaterial was more noticeable than that got with EUK-8, 
a recognised SOD/CAT mimetic, utilized in a similar scope 
of focuses [93]. A significant translational medication use of 
PtNPs may be the assurance of keratinocytes from ROS-
initiated apoptosis, upon UV illumination. The topical 
utilization of PtNP-based gel secured the model mice of 
photosensitivity dermatitis against UVA-initiated skin 
damage [94]. The improvement of PtNP-based dermal 
definitions could greatly affect the clinical and cosmetic 
market. A potential novel utilization of PtNPs as elective 
treatment for osteoporosis has additionally been proposed in 
the ovariectomy-induced bone misfortune, depending on the 
intragastric administration of the NPs [95]. 

The high oxygen affinity and antioxidant action appeared by 
HSA–PtNP complexes let us predict new improvements for 
oxygen transportation in blood. This has been portrayed as 
elective material to red blood corpuscles (RBCs) for 
transfusion in some clinical pathologies [86]. Recently, the 
utilization of citrate-capped PtNPs as radical scavenging 
materials was portrayed in a cell model of Cerebral Cavernous 
Malformation, an uncommon cerebrovascular oxidative 
stress-related malady. Low concentrations of PtNPs were 
shown to entirely re-establish the cell physiological 
homeostasis in 48 h of treatment [96] giving the expectation 
for new ways to deal with uncommon infections. 

Platinum nanoparticles in combination therapy 

PtNPs are potential medicines for combination therapy due to 
their notable highlights of accumulation of ROS and ROS 
scavenging properties in the treatment of complex ailments, 
for example, malignant growth of cells and 
neurodegeneration. Combination therapy procedures have 
been utilized to advance synergetic adequacy and 
overwhelmed the resistance of platinum drugs. For example, 
the blend of platinum suppositories and imaging agents 
permits the broadcasting of drug loaded NPs inside the body 
and the tumor. Combination therapy has displayed diminished 
fundamental poisonous quality in contrast with either 
photothermal treatment or chemotherapy alone. Further, 
PtNPs can be exploited appropriate functionalization 
distinctive reducing agents. For the most part, platinum-based 
drugs are utilized in the treatment of cancer, including 
ovarian, head and neck, and lung malignant growth. Platinum-
based drugs yield positively charged, receptive aquatic 
species that therefore can form stable DNA-adducts and in the 
long run cause cell death [97]. Nano-capsules of cisplatin 
enter the cells more proficiently than free compounds. 
Expanded degrees of platinum gathering cause cisplatin-
DNA-adduct formation in IGROV-1 cells [98]. A 
combination of PtNPs with illumination by fast moving ions 
viably improves the strong lethal maltreatment to DNA [99]. 

Antifungal activity of platinum nanoparticle 

Commercial antifungal operators lead to side effects, for 
example, liver infection, sickness, renal disappointment, 
increment of internal heat level, anddiarrhoea. At present, 
elective treatment is required for recovery from contagious 
ailment. Already, Gardea-Torresdey et al. [100] revealed 
silver NPs as having potential antifungal action against spore-
creating organisms. Recently, an examination looked at the 
antifungal action of PtNPs and industrially accessible 
antifungal agents. The bio-fabricated PtNPs indicated 
potential antifungal movement against different pathogenic 
parasites, for example, C. acutatum, C. fulvum, P. drechsleri, 
D. bryoniae, and P. capsici [101]. The industriousness of the
biopolymer intervened synthesized platinum nanocomposites
(GKPtNPs) was evaluated to investigate the antifungal
activity against fungal strains, for example, A. parasiticus and
A. flavus. They detected antifungal action of the
nanocomposite instigated the morphology of the mycelia,
membrane damage, expanded the degree of ROS, eventually
prompting DNA impairment and cell death [102].

Toxicology of platinum nanoparticles 

These days, the request of nanoPt in biomedicine is still 
discussed, because of its muddled toxicological 
characterization. Regardless of the announcement of FDA 
about the security of Pt in the zero-oxidation state [103] and 
the endorsed utilization of consumer products in Japan, 
distributed outcomes on PtNP cytotoxicity are as yet clashing 
and the conceivable harmful mechanisms are not completely 
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comprehended. The lethal impact of different sorts of NPs is 
as often as possible described by the induction of oxidative 
stress, DNA impairment, and cell cycle apprehension, 
[85,104-108] prompting explicit organ failure [103,109]. Be 
that as it may, a few information exhibits that a critical role in 
cell function impairment is regularly played by various 
contaminants present, similar to endotoxins, harmful 
coatings, or NP synthesis reaction side-products [110-112]. In 
spite of the fact that it has been demonstrated that diverse 
metallic NPs discharge particles once inside the cell, there are 
no authoritative information showing that cell damage 
observed after PtNP administration could be comparable 
because of the release of Pt constituent part [113-117]. 

Examinations concentrated on the role of PtNP size in 
cytotoxicity [45, 118-121] demonstrate that it could represent 
a significant parameter influencing molecular mechanisms 
inside the cell, despite the fact that with contradictory 
outcomes. While 8 nm NPs didn't show unfavorable impacts, 
administration of 1 nm PtNPs to renal cells in culture incited 
cytotoxicity in a dose dependent way in a similar scope of 
concentrations [119]. Manikandan et al. tried NP sizes going 
from 1 to 21 nm on a Neuro 2Å cell line, perceiving that 
PtNPs of 5–6 nmwas completely cytocompatible, while 
PtNPs of different size-initiated cell impairment [118]. Then 

again, Konieczny et al. seen that PVP-PtNPs of 6 nm induced 
an abatement of metabolic activity and genotoxic impacts, 
despite the fact that they didn't adjust the morphology, 
feasibility and migration capability of essential keratinocytes 
[120]. 

A few examinations concentrated on the role of various 
coatings just as the generation of Pt ions as an outcome of NP 
endocytosis in the acidic endosome/lysosome compartments, 
trailed by the degradation of the particles [122-124,113-115]. 
For example, high concentrations (80 and 160 mg/mL) of 5-8 
nm PtNPs secured by PVA cause mild toxicity following 72 
h [114]. Polymer coated-PtNPs were realized in the cytoplasm 
and in cell vesicles, and their disguise was related with 
reactive oxygen species (ROS) overproduction, DNA 
impairment, and cell division termination. The researchers 
proposed a potential combined impact of NPs and Pt2+ions in 
ROS overproduction and DNA impairment (Figure 5). 
Nonetheless, the destiny of Pt ions discharged inside the cells 
from potential NP disintegration was not affirmed and the 
effect of the distinctive covering was not explained. The 
cytotoxicity mechanism of coated PtNPs ought to be 
profoundly examined considering all the segments of the 
particles and their own particular cell interaction mechanism. 

Figure 5. The toxicity of platinum nanoparticles on DNA

Taking into account PtNP foundational organization, PVA-
capped PtNP bio-interactions were additionally tried with 
human red blood corpuscles [125] revealing a decent level of 
biocompatibility, in spite of the fact that with some 
modification in membrane topography. Different 
investigations [126,127] including polymer-PtNPs were 
performed with very small, dendrimer-epitomized PtNPs of 1 
nm, indicating toxicity just upon oxidation or maturing steps. 
The clarification of such conduct isn't totally clear, in spite of 
the fact that the oxidation of the Pt atoms on the NP surface 

after their introduction to air was viewed as liable for the 
release of toxic ions. 

Numerous other in-vivo reports portrayed the security profile 
of PtNPs as they are applied in nanomedicine as cell 
reinforcements. Conversely, extraordinary in-vivo 
investigations indicated that intratracheal instillation of 21 nm 
PtNPs may incite inflammatory reactions related with time-
dependent decrease of antioxidant molecules [128] 
underlining the troubles in assessing the immune responses of 
entire living beings. Mice treated with 1 nm PtNPs endured 
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intense and chronic nephrotoxicity, yet no indication of 
toxicity was seen in the other inspected tissues (heart, lungs, 
spleen, liver). Much the same as in vitro information, 8 nm 
PtNPs didn't show negative impacts on any tissue, indicating 
a protected biocompatibility profile [118]. As indicated by the 
general rules of the National Cancer Institute's 
Nanotechnology Characterization Laboratory (NCL), [129] 
we might want to prescribe the accompanying procedures to 
accomplish safe and biocompatible PtNP arrangements: 

1. Complete batch-to-batch physicochemical assessment
of NP properties, specifically, in complex conditions like cell
culture media (size distribution, stability, zeta potential,
accumulation state, protein corona formation).
2. Extensive refinement methodology, essential to
minimizing the presence of pathogenic spores or bioactive
molecules, as bacterial poisons, that can without much of a
stretch beat the helpful impacts of the unadulterated material
and the green coatings.
3. Assessment of the toxicological impact of every reagent, 
including the solvent of the PtNPs (e.g., after NP
precipitation).
4. Control of the nonappearance of endotoxin and bacterial
contamination (for example by the LAL test).
5. Evaluation of the toxicity of the covering materials as
such.

CONCLUSION AND FUTURE PERSPECTIVES 

Pt-based nanomaterials are key players in numerous domains 
of science and innovation. Specifically, as examined in the 
previous areas, they are promising applicants in biomedical 
applications, coordinating the functions of nanocarriers and 
nanozymes. In purpose of-care diagnostic technology, PtNPs 
can be utilized as counterfeit compounds to replace expensive 
and sensitive HRP and CAT in new colorimetric and 
fluorometric biosensors, and to create novel unaided eye 
diagnostic approaches. This is an especially fascinating field, 
since the high catalytic effectiveness of nanoPt combined 
with their stability in a wide scope of conditions (counting pH 
and temperature) can prompt the advancement of 
ultrasensitive, minimal effort, and compact tests, which can 
be stored for quite a long time at room temperature and 
performed outside specific research centers, with no 
temperature control or instrumental prerequisites.  

In nanomedicine, PtNPs can be valuable for combination 
therapy in the treatment of complex diseases brought about by 
the accumulation of intracellular ROS. By exploiting NP 
versatile surface functionalization with their inherent 
antioxidant properties, PtNPs can be utilized to create 
multifunctional nano formulations with ROS scavenging 
properties. Also, it might be imagined that PtNPs could be 
additionally designed to replace damaged proteins in 
defective molecular pathways prompting maladies. 
Curiously, a few reports have indicated the higher capability 
of PtNPs compared to different nanozymes, for example, 
ceria and fullerenes, for the treatment of a few human 

pathologies. To completely disclose the capability of PtNPs 
in biomedicine, be that as it may, a detailed picture of their 
various properties is as yet required, including a precise 
examination of the underlying antioxidant mechanism and 
their toxicological aspects. 

Our examination of the toxicological information about 
PtNPs proposes that the material in essence doesn't cause 
recognizable toxicity, rather it can essentially counteract 
oxidative stress damage, because of its strong catalytic 
properties. Concerning cisplatin-like toxic impacts by PtNPs, 
further examinations are expected to explain such conceivable 
conduct, since the anticancer mechanism of this medication 
depends on DNA intercalation of Pt, provided a cis geometry 
of the ligands around the Pt ion. The properties of PtNPs and 
their combinations with different materials (e.g., metals, 
polymers, targeting agents, and so on.) could likewise propose 
different applications, for example, photothermal-and 
radiotherapies, or the control of bacterial growth. Further 
research is required in the last fields, as just few outcomes by 
a restricted group of specialists have been introduced on the 
different fascinating roles and components of PtNPs. Overall, 
the rising field of PtNP applications in nanomedicine is 
developing fast, and it is conceivable to predict various and 
promising results for these nanomaterials in the next future. 
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