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ABSTRACT 

Polymer metal nano composites comprising of polymer as a matrix & metal nanoparticle as nano filler regularly demonstrate a few 

appealing points of interest, for example, electrical, mechanical & optical attributes. In like manner, numerous industries & scientific 

groups have concentrated on polymer/metal nano composites with a specific end goal to build up new items or replace available 

materials. The present article concentrates on properties as well as biomedical uses of polymer and metal nano composites. A broad 

discussion is done in light of the current advances & recent progress recorded in literature in fundamental group of solid & stable 

materials, sensors, conductive devices, & bio medical items.In addition, point of view is proposed for future investigations of its 

utilization in near future. 
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1. INTRODUCTION 

1.1. Polymer Nanocomposites. Nanoparticles has pulled on 

critical enthusiasm for different fields, for example, electronics, 

medication, chemistry & biology as of late [1–3]. For instance, 

drugs developed using metal nano particles can overcome 

different diseases, for example, cancer & bacterial pathogens [4]. 

Likewise, silver (Ag) nano particles are widely used as 

antimicrobial agent on remedial & preventive health services, even 

before entry of artificially produced medicines, for example, 

penicillin [5]. Therefore, the extraordinary chemical & physical 

properties of nano sized metals, for example, Ag & gold (Au) 

could be used in various areas. But, some fundamental downsides, 

for example, lack in solidness & clear propensity for aggregation 

prompts losses of nano size & lack of exceptional properties in 

metal nano particles, that constrains their utilizations & 

applications in different areas [6]. In like manner, stabilization of 

metal nano particles is an indispensable effort to prevent 

aggregation & permit their dispersion/dissolution in a few 

solvents. 

 Inclusion of metal nano particles in polymer matrix is a 

simple approach to utilize upsides of nano particles. The said 

procedure is a standout amongst most effective methodologies to 

avoid aggregation of nano sized metal & preserve their properties. 

In this manner, polymer/metal nano composite on which polymer 

phase goes about as stabilizer, protecting agent demonstrates 

numerous imperative qualities. Then again, the existence of large 

polymer metal interface fundamentally influences polymer 

attributes, for example, crystal-ness, glass transition temperature 

(Tg) & free volume content & along these lines, contributes more 

electrical, mechanical, physical, thermal, & chemical properties 

contrasted with that of traditional composite [7].  

 Polymer/metal nano composites could be set up by 

mechanical blending of polymer & metal nano particles by means 

of mix melting, in situ polymerization of monomer within a metal 

nano particles or by in situ reduction of metal salts or through 

complexes in a polymer matrix [8]. Required nano composites 

could be streamlined via cautious determination & suitable mix of 

both polymer & metal parts. For the most part, the properties of 

polymer nano composites are greatly attributed to type of polymer 

matrix, content, nature, size, & scattering level of metal nano 

particles fused in polymer & in addition interaction at 

interphase/interface area amongst polymer & nano particles [9-

11]. It needs to be specified, nano particles must be modified in 

view of the diverse attributes of polymer matrix to enhance 

adhesion of nano particles along polymer matrix & dispersion of 

nano particles [12-14]. 

1.2. Biomedical application polymer matrices. Numerous 

polymers could be used for bio medical utilization, for example, 

natural polymers like proteins (soy, collagen, fibrin gels) or 

polysaccharides (starch, alginate, chitin/chitosan) & also synthetic 

polymers, for example, poly (hydroxyl butyrate) (PHB), poly 

(lactic acid) (PLA), poly (glycolic acid) (PGA)&poly(ε-

caprolactone) (PCL) [15,16]. These are bio compatible & 

degradable to non-toxic parts having a degradation rate which can 

be controllable. Likewise, water dissolvable polymers, for 

example, poly (ethylene glycol) (PEG), poly (vinyl acetic acetate), 

poly (acrylic acid) (PAA), poly (vinyl acetate) (PVA), & guar gum 

were utilized as a part of this area [17]. Even conducting 

polymers, for example, polyvinylpyrrolidone (PVP), polyaniline 

(PANI), & polypyrrole are likewise used. In addition, a few 

scientists showed the inclusion of different polymers, for example, 

polyethylene (PE), polyurethane (PU) & polypropylene (PP) for 

bio medical utilizations [18]. 

1.3. Metal Nano particles. On account of metal nano particles, 

Ag, Au, titanium (Ti), platinum (Pt), palladium (Pd), & copper 

(Cu), are generally used around in this area, on the grounds that 

they show noteworthy biological, chemical & physical, properties 

[19]. Researches exhibited that catalytic, optical & 

electromagnetic properties of metal nano particles is emphatically 

Volume 7, Issue 6, 2017, 2286 - 2294 ISSN 2069-5837 

Open Access Journal 
Received: 27.10.2017 / Revised: 25.11.2017/ Accepted: 05.12.2017 / Published on-line: 15.12.2017 

Review Article 

Biointerface Research in Applied Chemistry 
www.BiointerfaceResearch.com 



Manuscript title 

Page | 2287 

affected by shape as well as size, where small particles size, 

narrow size distribution & well stabilized (all around balanced 

out) metal nano particles demonstrate best conditions [19].

 

2. SOLID & STABLE MATERIALS  

2.1. Mechanical Properties. Metal nano particles generally 

enhances mechanical properties and attributes of polymers, 

because of inherent qualities of nano sized metals, for example, 

large surface area & high moduli. Additionally, formation of a 

solid interphase/interfacial range in-between polymer matrix & 

nano particles encourages accomplishment of mechanical 

properties which are quite noteworthy.  

 Dynamic modulus of PMMA/block co polymer 

functionalized Ag (0.16 to 0.65 wt.%) nano composite films was 

investigated by Chatterjee et al. [7]. Their research formed the 

idea that capacity & loss modulus of nano composite increments, 

credited to van der Waals attraction forces amid functionalized Ag 

nano particles & polymer matrix & also because of large surface 

area of Ag nano particles. Additionally, Deka et al. [20] re-ported, 

Ag nano particles (2.5 & 5 wt.%) significantly enhance the 

rigidity, impact resistance, tensile strength & Shore A hardness of 

bio compatible hype branch & linear PU even without altering 

elongation & flexibility at break of neat polymers. Also 

demonstrated that inclusion of Ag nano wires to 

PVP/thermoplastic PU elastomer improves Young's modulus of 

polymer matrix. Moreover, Ag nano-wires lessened strains at 

break (about 537% to 305% having 1.5 vol% of Ag) & ultimate 

tensile strength (ranging from 12.8 to 9.8 MPa having 1.5 vol% of 

Ag) in nano composite [7].  

 Papageorgiou et al. [21] likewise announced mechanical 

attributes of syndiotactic polystyrene (PS) nano composites 

consisting around 3 wt.% of distinct nano fillers having multi wall 

carbon nanotubes (MWCNT), Cu nanofiber, Ag nano & nano-

diamond particles (Table 1). It was demonstrated that metal nano 

particles could bring about satisfactory Young's modulus, impact 

strength of Ag nano in PS matrix.  

Enhancement of mechanical attributes through consolidating metal 

nano particles were likewise detailed in PVA/Ag [39] & also 

chitosan/Ag [22] nano composites. Accordingly, metal nano 

particles can propose lots of advantages in polymer matrices 

mechanical attributes & properties.  

 

 

Table 1. Nanocomposites Mechanical Properties. 

Samples  Young’sModulus 

(GPa) 

Impact 

Strength 

(J/m) 

Elongation 

(%) 

PS 2.58 11.2 1.93 

PS/diamond 3.1 11.8 2.07 

PS/Ag 2.82 12.5 2.66 

PS/MWCNT 2.93 13.8 2.07 

PS/Cu 2.78 14.5 1.81 

2.2. Thermal Stability. Thermal stability may be defined as the 

strength of a material at elevated temperatures; i.e. resistance of 

material to decomposition at high temperature. For most part, 

thermal stability for polymer nano composites increments, in light 

of the fact that the nano particles go about as obstruction to 

volatiles or toxic compound [3].  

 Past examines uncovered decent enhancement on thermal 

stability of metal/polymer nano composites. On one such 

investigation, appearance of low level of Pd nano particles in poly 

carbonate (PC) expanded onset temperature of degradation around 

20 & 40 °C for nano composites arranged by ex situ & in situ 

methods, accordingly [23]. Additionally, a superior thermal 

stability (around 18%) & less activation energy (around 65%) was 

seen in PEG/Ag test (2 wt.% Ag) formed by in situ preparing route 

contrasted with ex situ one [24]. Decline in activation energy is 

because of superior mobility given by burrowing of charge carriers 

over polymer spacers on nano composite.  

 Lee et al. [25] likewise revealed Pd nano particles (about 

0.27 to 2.87 wt.%) that are specifically scattered in amorphous 

area of polymer defers thermal stability of polypropylene (PP), a 

meth-acrylate polymer & PS. In a case, they found a quickened 

thermal decomposition in poly (ethylene terephthalate) (PET), & 

PA6 matrices. Kinetic investigations demonstrated deferral in 

degradation is generally because of abolition of mobility of 

polymer chains by Pd (Lead) nano particles, though increasing 

speed in degradation is fundamentally credited to lessening in 

activation energy of degradation delivered by catalytic part of Pd 

nano particles. A few writing addresses for polyether-sort PU/Ag 

[26] chitosan-graft methyl methacrylate/Ag [27], PANI/Ag 

[28,29], additionally showed productivity of metal nano particles 

for upgradation of thermal attributes in various polymer matrixes. 

 

3. CONDUCTING DEVICES 

3.1. Electric-Di-Electric Properties. Electrical conductivity is 

said to be an intrinsic property which defines ability of materials 

to flow the current. Numerous polymers act as generally 

electrically insulating, yet conductive metal nano particles give a 

worthy conductivity in metal polymer nano composites. 

Conductive nano composites can be utilized as a part of different 

applications, for example, rechargeable battery, shield, sensor, 

electrode & so forth [29]. The electrical conductivity can be 

acquired in view of the development of charge transfer complexes 

in polymer chain framework or network, because of inclusion of 

metal nano particles [17]. Additionally, agglomeration of metal 

nano particles inside polymer matrix turns out to be more evident 

as nano filler content increments. At this point forming of bridge 

in electrodes is much more conceivable bringing about enhanced 

electrical conductivity [30]. At a point when weight division of 

nano particles stretches to percolation limit, volume & number of 

nano filler clusters are sufficient to frame entire connecting 

betwixt electrodes, creating fast increment in conductivity. Thusly, 

a noteworthy increment in conductivity can't be found when nano 

filler content surpasses said level.  
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Salvadori et al. [31] demonstrated conductivity in metal polymer 

nano composites is just because of percolation (conducting nano 

particles are in geometric contact), though impact of passaging 

conduction is inconsequential. Expansion in DC conductivity from 

1.38 × 10−11 to 9.17 × 10−11 S/cm & a lessening in frequency 

dependency dielectric constant (about 1.74 to 1.08 around 75 kHz) 

was seen on PVA/Ag films having just 1.32 wt.% of Ag [17]. Kim 

et al. [32] likewise showed, Au nano-rods creates conductivity 

through large distances & give local heat sinks avoiding 

irrevocable changes in polymer/Au nano-rods exhibits. By this 

way, polymer matrix controls threshold voltages around reversible 

electrical breakdown happens & current increments more than 

thousand times. Such capacity grants conceivable utilizations of 

such materials as sensor (photosensor in view of azo-benzene 

isomerization), switch, & segment of nonvolatile memory devices. 

Numerous profoundly conductive polymers nano-composites for 

minimal cost electronics are proposed in writing, for example, 

PVA/Ag [17], PANI/Ag [28,33], & poly (acrylate methyl ether 

glycol ethylene)/acrylic acid/Ag [34] nano composites.  

Size, volume & concentration of metal nano particles has vital 

impacts on dielectric characteristic of polymer/metal nano 

composites. Dielectric constant of PVP balanced Ag/thermoplastic 

PU elastomer (TPU) nano composites were fundamentally 

enhanced after inclusion of Ag nano wire [17]. Likewise, 

dielectric loss of polymer/Ag nano composite expanded, that is a 

typical pattern to nano composites having conducting fillers. 

Moreover, dielectric loss on nano composite were underneath 0.2 

at each deliberate frequencies, that are reasonable for application 

& use on electro-actuators. Enhanced di-electric properties was 

likewise revealed for ferroelectric polymer/Ag [35], PANI/Ag 

[33], & hybrid polymer matrix in light of a liquid crystal polymer 

matrix comprising of Ag nano particles [36]. These nano 

composites are great possibility for capacitor utilizations because 

of ultra-high dielectric constant, enhanced electrical execution, 

printed wiring board, diminished inter connect distance, effective 

electronics bundling, minimal effort & low preparing temperature 

[37]. Capacitors are utilized as a part of many fields, for example, 

termination, filtering, decoupling, noise suppression, tuning, 

bypassing, frequency determination & discrete segments. 

 

4. SENSORS 

 A sensor may be defined as a transducer that senses or 

distinguishes a few attributes of environment [38]. It finds events 

& gives comparing output for the most part as an optical or 

electrical signal. A bio-sensor likewise is an expositor device 

utilized for identification of an analyte that consolidates a 

biological part toa physio chemical detector. Sensing & detecting 

behavior of polymer/metal nano composites were contemplated 

for biological utilizations & applications.  

 Detecting characteristic of metal/polymer nano composites 

depend upon chemical & structural changes delivered by metal 

nano particles in polymer matrix & in addition diverse electronic 

components of the nano-composite [39]. Polymer matrix gives a 

suitable electromagnetic & chemical condition for metal nano 

particles to communicate with & identify chemical species [39]. 

Reaction of PANI/Ag nano-composite to ethanol vapor were 

identified by changes in electrical conductivity [33,40]. Readied 

tests displayed higher ethanol detecting contrasted with 

unadulterated PANI. Likewise, detecting attributes, for example, 

sensor response, reaction time, & reproducibility was accounted 

for to be reliant on Ag concentration.  

 Samples containing 2.5 mol% of Ag uncovered most 

astounding detecting & sensing ability & best long term security. 

Likewise, PANI/Pd nano composite were subjected to isopropanol 

methanol, & ethanol [41]. Selectivity of nano composite were 

additionally researched by presenting it to blends of ethanol–

methanol & isopropanol-methanol. Outcomes demonstrated that 

this nano composite is exceptionally particular & delicate towards 

methanol vapor. In addition, optical detecting of polyimide thin 

films stored by Au to ethanol & methanol vapors was considered 

utilizing surface Plasmon resonance transduction & optical 

absorption methods [42]. Polyimide (neat) film didn’t demonstrate 

any variety on absorption curves within sight of alcohol vapors, 

yet a decent reaction was form on nano composite films. Detecting 

components in such samples can be ascribed to change of 

chemical activities & optical properties of Au nano particles. 

Moreover, detecting properties of various polymer/metal nano 

composites was effectively revealed in the writing, for example, 

pH-responsive polymer/Ag [43], guar gum/Ag for detecting of 

aqueous ammonia by optical technique [44], PVA/Ag to detect 

beneath 20 nM 2-mercaptoethanol by localized surface Plasmon 

reverberation [45], PANI/Cu for chloroform vapor [46] & poly-

pyrrole (PPy)/Au sensor ammonia gas at normal room temperature 

[47].  

 PANI/Au nano composite were additionally arranged to 

detect glucose oxidase [48]. Researchers discovered Au nano 

particles helps electrons exchange & in this manner, 

fundamentally increment the amperometric signal. Likewise, bio-

sensors in view of PPy/Au nano composite for three enzyme 

frameworks comprising of polyphenol oxidase, glucose oxidase, 

cytochromec, was researched [49]. Appearance of Au nano 

particles gave upgraded electro chemical action/conductivity. 

Likewise, nano composites unequivocally clung to electrode 

surface & set up productive path for stable connection of enzymes. 

Bio-sensors presented quick, straightforward & precise detecting 

of phenol & glucose with quite high affectability, quick reaction 

time (under 10 s), low cost & minimal effort. In enzymatic 

gadgets, much exertion have been centered around controlling 

enzyme action, that is heavily connected to interface amongst 

nano composites & enzymes.  

 Different sorts of bio-sensors were additionally revealed, 

for example, mono-& bi-metallic core shell of sulfonated poly 

(ether ketone) (SPEEK)/Pd, Co, Pt, Ni, & Cu nano composites as 

glucose bio sensors [39], PANI/Ag nano composite balanced out 

in PVA for amperometric detecting of urea [50] & PEDOT/Au 

nano composite for biological detecting of dopamine & uric acid 

on ascorbic acid [51]. Though examined, polymer/metal nano-

composites could be all around connected in bio sensor field in 

further investigations.  

 Moreover, amperometric biosensors experience the ill 

effects of poor stability & reusability, because of intrinsic nature 

of enzymes. Therefore, utilizing metal oxide nano structures, 

enzyme free catalyzing of few redox responses & along these 
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lines, outlining enzyme free sensors have pulled in great 

enthusiasm in recent times [52]. They show comforts & 

preferences to evade downsides of enzyme electrodes. Another 

procedure to create a hydrogen peroxide (H2O2) sensor were 

produced in view of Ag nanowires changed Pt anode [52]. The 

sensor were created by simple casting technique of Ag nano wires 

aqueous solution on Pt electrode. This indicated great anti-

interfering capability, reproducibility, & long term security 

credited to Ag nano wires having unique catalytic action. 

Accordingly, Ag nano wire is a fit contender for utilization as 

enhanced electrochemical detecting platform.

 

5. BIOMEDICAL ITEMS 

5.1. Antibacterial impact. Utilization of nano technology have 

been reached out to biomedical territories, for example, fighting & 

prevention of diseases utilizing atomic size of functional materials. 

Ag (Silver) nano particles are considered as strong anti-bacterial 

operators [53]. Nonetheless, Ag nano particles are cytotoxic & 

inserting them on polymer grid can diminish cytotoxic impacts 

[54]. Presence of Ag nano particles in polymer have improved 

L929 cell attachment & development [55]. Also, bacterial 

adhesion & also cell culture research demonstrated, polymer/metal 

nano composites controls antibacterial action & enhances bio 

compatibility when contrasted to virgin polymers [56]. Bio-

stability of polyether-type PU having Ag nano particles were tried 

in a rat subcutaneous model [26]. Following 19 days of 

implantation, nano composite demonstrated upgraded bio-

soundness & diminished outside body response. Impact of Ag on 

bio-steadiness of PU were more critical on more extensive scope 

of Ag substance than of Au nano particles researched earlier.  

 Antibacterial action is chiefly because of discharge of Ag+ 

particles from polymer nano composite [57]. Obviously the Ag+ 

discharge could be restrained by polymer degradation process 

exhibiting long antibacterial impact on solution environment. 

Likewise, coating in light of polymer/Cu nano-composite were 

appeared to be fit for discharging metal species for moderate or 

repress development of fungi & pathogenic micro-organisms [58].  

 Controlled way of Ag+ discharge from polymer/metal 

nano-composites could be helpful for various bio technological 

utilizations & applications, for example, anti-bacterial paint & 

coating for biomedical/doctor's facility, house-hold, & aviation 

activities. Likewise, bio polymer chitosan/covered Ag nano 

composite showed a greater antibacterial movement against 2 

strains of Staphylococcus aureus contrasted with any constituent 

stage [59]. Chitosan gave an emphatically charged shell around 

nano particles & diminished particles aggregation, expanded 

portion of littler particles to enter cell wall & gave interaction 

negative charge on cell surface. This demonstrated that Ag nano 

particles could be utilized as antibacterial operators, as well as 

phenomenal plasmonic substrates to recognize microscopic 

organisms & screen the incited bio chemical alterations on 

bacterial cell wall by means of surface improved Raman scattering 

spectroscopy.  

 Antibiotic conduct of polymer/Ag nano composites were 

outlined through Gram-negative microscopic organisms, for 

example, Pseudomonas aeruginosa&E. coli& additionally Gram-

positive microscopic organisms, for example, S.aureus&Bacillus 

subtilis [8,20,22,34,60].  

 Antibacterial impacts of polymer/Ag nano composites 

present few potential utilizations in wound & injury dressing, food 

preservation, cleaning or anti fouling paint, water 

decontamination. For instance, microbial bio-fouling is a primary 

issue to achieve a high permeability through long nano filtration 

operation. PA/Ag nano composite membranes showed drastic anti 

bio fouling impact on Pseudomonas [61]. Colonies of 

Pseudomonas were developed in membrane even not having Ag 

nano particles, though bacteria were killed in PA/Ag membrane. 

Its proof spoke to the fact that Ag nano particles assume an 

essential part in keeping the biofouling of the layers, that could 

enhance lifetime of membranes. Besides, nano composite layers 

affected the performance of membranes, for example, salt 

rejection & water flux. PLA/Ag ultrafine fibers additionally 

indicated compelling antibacterial activities (microorganism 

diminishment) against E. coli & S. aureus at various Ag 

concentrations [62]. Antibacterial viability of the said nano 

composite in 12 h is high like 94– 98% & duration is morethan 20 

days. Hence, these fibers can discover viable applications, for 

example, anti-adhesion layer & wound dressing.  

 Espana-Sanchez et al. [18] announced Argon surface 

plasma treatment (APT) of PP/Cu & PP/Ag nano composites 

enhances antibacterial features opposite pathogenic microscopic 

organisms, because of surface increase of exposed metal nano 

particles & incremented hydrophilicity of film surface & 

roughness. Additionally, PE nano composites comprising silver 

nano particles having antimicrobial properties was delivered by 

means of in situ polymerization [19]. This was accounted for that 

specimen having higher silver fixation uncovers a more prominent 

silver ion discharge contrasted with neat PE. Anti-bacterial 

attributes of PE/Cu & PE/Ag nano composites was accounted for 

in different investigations [63,64]. Also, promising utilization of 

LDPE/Cu nano composite as an intrauterine device segment 

material were explored [65]. Research demonstrated specimen 

could be a possible substitute to conventional materials to intra-

uterine devices later on, because of its lessened unfriendly impacts 

on endometrial micro environment.  

 Antibacterial action of Ag nano particles for the most part 

depends to ideal particle scattering & surface oxidation. 

Mechanism for action of silver on microbes aren’t yet totally 

clarified [19]. For the most part, it is broadly realized that primary 

antibacterial impact of Ag nano particles or Ag-based nano 

composites is because of its incomplete oxidation or partial 

oxidation & release of Ag+. After oxidation procedure, 

accompanying phenomenon could happen either at the same time 

or independently: 1) take-up of free Ag+ took after by intrusion of 

ATP creation & DNA duplication; 2) Ag+ and also Ag interaction 

to bacterial proteins distressing protein synthesis & 3) Ag 

straightly damaged cell films, associating to peptidoglycan wall 

cell & plasmatic layer that creates cell lysis. Despite the fact that it 

isn't likely to contemplate an individual mechanism for 
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antibacterial activity of Ah nano particles, anti-bacterial 

movement appears to diminish bacterial resistance rates. 

5.2. Antimicrobial material. Additional appealing research zone 

is manufacture of antibacterial textiles having metal nano particles 

indicating great strength to washing cycles. These sort of analysis 

is acknowledged as a protected, financially savvy & natural 

friendly process in medicinal textiles having numerous down to 

earth applications, for example, body protecting, human health 

care products, home décor & furnishing & sensor. 

 Antimicrobial materials are fiber based substrates having 

antimicrobial agents connected at surface or consolidated to fibers 

giving an item that executes or represses the development of 

bothersome microorganisms or bacteria etc. Hebeish et al. [66] 

connected arrangements of Ag & refined water nano particles 

having 100 & 50 ppm Ag to cotton fabrics on 

appearance/nonappearance of acrylate binder. Outcomes express 

that bacterial diminishment on appearance/nonappearance of 

binder is constantly greater than 95% beyond washing, and even it 

diminishes with rehashed washing of treated fabrics. Nonetheless, 

binder conserves great antibacterial properties beyond 20 washing 

cycles mirroring centrality of binder in adhesion of Ag nano 

particles to fabric surfaces.  

 Additionally, phenomenal antimicrobial outcomes was 

accomplished in glycidyl methacrylate– iminodiacetic acid-grafted 

cotton/Ag (of particle size: 75 nm) [67] & Ag stored on 

polypyrrole/cotton layer [68].  

5.3.Food industries. Ag nano particles was fused into hydroxyl-

propyl methyl-cellulose (HPMC) matrix for few utilization, for 

example, food packaging that needs high mechanical, 

antibacterial, & barrier properties [69]. Best outcome was acquired 

for tests consisting small Ag nano particles (41 nm). Likewise, 

great antibacterial impacts against S. aureus&E. coli was watched 

for prepared films. Presence of Ag nano particles (41 nm) 

expanded the tensile strength & rigidity (from about 28.4 MPa for 

perfect HPMC to 51 MPa to HPMC/Ag) & diminished water 

vapor permeability of nano composite films. The said properties 

are characteristic that HPMC/Ag nano composite films could be 

very much utilized as a part of food packaging.  

 Also, nano composites in light of PANI-grafted amino-

altered chitosan comprising of Ag & Cu showed magnificent 

conduct into meat industries wastewater treatment over increase in 

metal-catalyzed bovine serum albumin degradation [70]. 

Additionally, specimens showed 100% antibacterial movement 

against B. subtilis&E. coli bacteria. These properties legitimize 

use of polymer/metal nano composites in food packaging 

industries.  

 PLA/silver-based nano clay composite utilization in food 

packaging were additionally contemplated in various research 

[71]. Movement of silver inside particular relocation levels 

accredited by European Food Safety Agency (EFSA) showed a 

worthy antimicrobial action that underpins potential utilization of 

this added substance in food packaging to enhance nourishment 

quality & wellbeing. As to silver movement to a marginally acidic 

aqueous medium, relocation of silver were quickened following 6 

days of contact revealing plasticization or potentially conceivable 

fractional acid hydrolysis for PLA. Additionally, Ag-clay 

antimicrobial nano particles was acquired by supplanting silver 

particles by nitrate solutions by Na+ of common montmorillonite 

& subsequent decrease through thermal conduct [72]. Ag-clay 

nano-particles are fused in zein, agar, & PCL matrices. Performed 

tests demonstrated antimicrobial viability of the nano composites 

for food packaging. PVA/Ag/earth electro spun fibers was 

additionally manufactured & contemplated [73]. Nano clay were 

utilized as an in-organic filler to upgrade properties of nanofiber 

that demonstrates a phenomenal antibacterial execution for 

practical utilizations.  

 Relocation of Ag from PE/Ag nano composite films in food 

simulants (3% (w/v) aqueous acetic acid or 95% (v/v) aqueous 

ethanol) were assessed [74]. Measures of Ag movement 

continuously expanded alongwith time prior to coming to a steady 

state in food simulants. About 3% (w/v) aqueous acetic acid, Ag 

movement incremented as temperature eventually incremented & 

most extreme migration proportions was 1.70%, 3% & 5.6% at 20, 

40 & 70 °C. Moreover, 95% (v/v) aqueous ethanol, measures of 

Ag migration are almost not dependent of temperature & most 

extreme movement (migration) proportions was 0.24%, 0.23% & 

0.22% at 20, 40 & 70 °C. Ibarra-Alonso et al. [75] additionally 

stated, execution of PE/Ag/clay nano composites relies upon 

attributes of filler–matrix interface. For enhancing interfacial 

features, distinctive compatibilizers was presented. 

Compatibilization are given by & 2-[2-(dimethylamine)- ethoxy] 

ethanol (DMAE), itaconic acid (IA), maleic anhydride (MA). 

PEgI-DMAE showed a remarkable capacity for an exceedingly 

exfoliated & scattered nanofiller into PE framework that can be 

another alternative to food packaging. It was demonstrated that 

reference test is loaded with E. coli colonies, though the 

specimens having 20 & 30 wt.% of PEgI-DMAE compatibilizer 

indicate just couple of noticeable microscopic organism colonies 

& a total vanishing of this microorganisms, respectively. Hence, 

this demonstrates impact of compatibilizer on nanofiller (caly & 

silver) dispersion with consequent antimicrobial productivity. 

5.4. Advantages & disadvantages of nano particles. Metal salts 

& complexes are powerful antimicrobial operators & utilization 

can bring about unfortunate adsorption of particles in epidermis 

cells. In this manner, metal nano particles appear to be a better 

possibility for a timicrobial impacts contrasted with metal cation 

salts & complexes [76]. Besides, not at all like anti-infection 

agents that can demolish the advantageous enzymes, colloidal 

metals abandon such enzymes in unbroken state.  

 Creation of particles at atomic & sub-atomic level (nano 

particles) may offer ascent to another way to deal with infections 

& diseases. This approach brings about change of science, 

biotechnology, medicinal services & health care by the structure & 

capacity of nanoscale system. Along these lines, nano particles 

could be valuable for in vivo as well as in vitro biomedical 

utilizations. Low centralization of nano particles could change 

surface morphology of polymer matrix & influences roughness & 

wettability of nano composites. Moreover, percentage of particles 

at surface increments in respect to aggregate number of mass 

molecules in small nano particles that may prompt unexpected 

properties of nano particles, because of surface overwhelming 

over bulk properties. Large surface-to-volume proportion of nano 

particles & discrete electronic energy causes extraordinary 

electronic, mechanical, optical attributes. Nonetheless, its 
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utilization is being constrained by challenges including dealing 

with & handling of nano composites. Nano particles are easily 

amassed due to its high surface free energy & furthermore, it 

could be oxidized or polluted in air. Such marvels can impact 

antibacterial procedure of metal nano particles in nano composites. 

Antimicrobial action of metal nano particles depends on surface 

territory in contact with micro-organisms. Little size & high 

surface to volume ratio of nano particles upgrade its interfacial 

association with microbes to play out an expansive scope of 

antimicrobial exercises. Likewise, metal nano particles implanted 

& coated on surfaces of materials may discover numerous 

utilizations in material, water treatment surgical devices, food 

processing & bundling, as specified.  

 Contrasting with other accessible anti-microbial specialist’s 

agents, Ag is likely most capable antimicrobial operator which 

shows a durable toxicity to different micro-organisms & an 

uncommonly low human toxicity. Generated poisonous quality by 

Ag nano particles have been distributed to oxidation of surface 

particles to Ag cations which can influence essential cellular 

works in cells or because of take-up of small particles from cells 

[76]. Confinement of Ag particles on polymer substrates appears 

to be helpful, since it won't permit the immediate take-up of nano 

particles from cells.  

 There is additionally a worry to dangers of nano particles & 

nano composites for biomedical utilizations & applications. 

Subsequently, toxicological investigations on nano-systems are 

expanding for enhanced portrayal & solid reliable toxicity 

evaluations. Along these lines, filtering investigations is required 

to evaluate chemical & physical properties of nano composites. 

Sending materials for in vivo considers is considerably more 

difficulties. In this way, in vitro techniques are normally utilized 

for toxicity evaluation of nano composites.  

 Mechanism for unfriendly impacts of metal nano particles 

hasn’t been seen yet. It is a test to relate reports on one sort of 

nano particles to different sorts, because of the characteristic 

contrasts on physical properties of metal nano particles, for 

example, molecule shape & size, chemical properties, for 

example, hydrophobicity & surface chemistry & methods for 

preparation & biological targets inclusive of cells, organs & 

tissues. Likewise, errors in test conditions are puzzling & there is 

genuine need for standard of toxicity quality measurement to test 

in vivo fate of nano particles. Nano particles might not be filtered 

and screened by body's defense framework, because of small size 

that proposes they can create incendiary as well as toxic responses 

[77]. The investigations around there haven’t been founded on in 

vitro measures, for example, cell suitability tests & cytokine 

discharge examinations. Nonetheless, no affirmed standard or 

convention have been perceived to inspect the bio-consistent 

reactions to nano particles. Likewise, nano particles are less 

compact than most chemical compounds. Therefore, these need 

long period of investigations that will further need alteration of 

cytotoxicity conventions for nano particles & nano composites.  

 Moreover, physical & chemical portrayals of nano-particles 

are critical for cytotoxicity examinations. Size & surface 

chemistry of nano particles were additionally essential that 

influences the cytotoxicity of nano particles. For the most part, 

smaller nano particles indicate more prominent toxicity, since little 

nano particles are even more taken-up into the cell or even close to 

core. To anticipate conceivable lethality & toxicity of nano 

particles in vivo utilization & applications, a few things ought to 

be analyzed [77]. In vitro tests for cytotoxicity ought to be 

cautiously connected to extrapolate plausible outcomes in vivo 

studies. Likewise, impediments of present examinations for 

cytotoxicity or inflammatory reactions of cells to nano-composites 

ought to be carefully known & facilitate exercises to propel the 

innovations for better investigation of nano particles ought to be 

dedicated. Nano particles can likewise adsorb to proteins & also 

other bio-particles in cell culture medium, that may prevent nano 

particles collaboration with cells. In vitro examines, outcomes 

were tested by their inconsistencies, although for in vivo 

application, it is essential to bear all around characterized & 

predictable conventions & systems to appraise nanoparticle 

lethality & toxicity. 

 

6. CONCLUSIONS & VIEWPOINTS 

 Present study shows biomedical utilizations of 

polymer/metal nano composites in fundamental categories of solid 

& stable materials, sensors, conductive devices, & biomedical 

items. Indeed, present work communicates biomedical utilizations 

of these materials in present time & its potential uses later on.  

As talked about, nature of polymers & diverse factors controlling 

attributes of metal nano particles results in different specialized 

utilizations for polymer/metal nano composites. It is conceivable 

to have one or more nano-sized metal or polymer in a nano 

composite sample. Subsequently, different applications & 

properties may be acquired by blend of divergent physical 

properties, chemical natures, & morphologies of the constituting 

stages. Lot of utilizations may be created accepting impossible to 

miss properties of polymer as well as metal or unexpected 

properties accomplished by mix of polymer matrix & metal nano 

particles. Present nano composites demonstrate a simple to-plan, 

simple to-utilize & ease innovation to deliver new items or 

supplant accessible products. In any case, preferred standpoint & 

disadvantages of metal nano particles (clarified earlier) ought to be 

deliberately considered & assessed in future investigations. 

Likewise, substantial benchmarks & conventions for estimation of 

poisonous quality & toxicity brought by polymer nano composites 

ought to be organized to assess & keep conceivable threats under 

check.  

 Moreover, control of materials & preparing parameters 

would give alluring properties building up uses of these materials 

in different zones, for example, detecting & sensing devices, 

wellbeing & medications. Few biomedical utilization & 

applications may likewise be more advanced in various territories, 

for example, tests for electron microscopy to visualize cellular 

segments, tissue engineering for bone implants & conveying of 

medications, plasmids proteins, DNAs, peptides, & so on. 

Likewise, the creation of polymer/metal nano composites in 

industrial scale considering the economic viewpoints may give 

various favorable circumstances to individuals & group. In any 

case, there is an indispensable prerequisite for standardization of 
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synthesis route & production procedure to manufacture quality products at large scale. 
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