
Review of Literature: 

 Literature survey was carried out on the proposed research work by referring various 

scientific Research journals, Internet, Helinet facilities and science direct. 

• Awwad., et al (2013). Green synthesis and rapid silver nanoparticles from aqueous 

solution of silver nitrate using carob leaf extract (Ceratonia siliqua) in a single-pot 

process. Development of stable silver nanoparticles at different concentrations of 

AgNO3 gave mostly round particles with a diameter ranging from 5 to 40 nm. It was 

observed that the use of carob leaf extract makes a fast and convenient method for the 

synthesis of silver nanoparticles and can reduce silver ions into silver nanoparticles 

within 2 min of reaction time without using any extreme conditions. Green synthesis 

of silver nanoparticles (AgNPs) was characterized by UV-visible spectroscopy, SEM, 

atomic absorption spectroscopy, FTIR and X-ray diffraction. The UV–vis spectra 

gave surface plasmon resonance for synthesized silver nanoparticles at 420 nm. The 

XRD analysis exhibited that the AgNPs are crystalline in nature and have face-

centered cubic geometry.[13]  

 

Shankar SS., et al (2003). Synthesized gold nanoparticles extra-cellularly using 

geranium leaves and its endophytic fungus. Sterilized geranium leaves and an 

endophytic fungus leaves were separately exposed to aqueous chloroaurate ions. 

Rapid reduction of the metal ions was observed resulting in the formation of stable 

gold nanoparticles of variable size in both the cases. In the case of gold nanoparticles 

synthesized using geranium leaves, the reducing and capping agents appear to be 

terpenoids while they are identified to be polypeptides/enzymes in the Colletotrichum 

sp. case. The biogenic gold nanoparticles synthesized using the fungus were 

essentially spherical in shape while the particles grown using the leaves exhibited a 

variety of shapes that included rods, flat sheets and triangles.[14] 

 

• Zhang L., et al (2010). Reviewed Development of nanoparticle systems for 

antimicrobial drug delivery. Numerous antimicrobial drugs have been prescribed to 

kill or inhibit the growth of microbes such as bacteria, fungi and viruses. 

Nanostructured biomaterials, nanoparticles in particular, have unique 

physicochemical properties. These properties can be applied to facilitate the 

administration of antimicrobial drugs, thereby overcoming some of the limitations in 



traditional antimicrobial therapeutics. In recent years, encapsulation of antimicrobial 

drugs in nanoparticle systems has emerged as an novel and promising alternative that 

enhances therapeutic effectiveness and minimizes undesirable side effects of the 

drugs. We also call attention to the They expressed there is a need to unite the shared 

interest between nanoengineers and microbiologists in developing nanotechnology for 

the treatment of microbial diseases. [15]  

 

• Ciobanu C., et al (2009). Studied bactericidal activity of Silver nanoparticles with an 

average diameter of 6 nm, over E.coli, S. aureus and C. albicans and the treatment of 

a dermatosis of unknown etiology with a poly(hydroxy urethane-acrylate) gel (PHU) 

with a concentration of approximately 10 ppm Ag-NPs and a ratio-NHCOO-:RGD 

(Arg-Gly-Asp) on the macromolecular chain of 200:1. The gel was prepared in room 

temperature in a sterile conditions, in a reactor with stirring facilities and a cushion of 

nitrogen purified by traces of oxygen, with several different silver (Ag0) 

concentrations and 56.88 ppm Ag-NPs ppm for the anti-germs tests, while for the 

treatment of a dermatosis of unknown etiology they used the gel with the smallest 

silver concentration. The formulated gel with the smallest silver concentration, of 

10.907 ppm Ag-NPs, lead to very excellent results in the treatment of a dermatosis of 

unknown etiology, after 78 days of treatment.[16] 

 

• Arun GI and Chaudhari AN (2013). Reviewed eco-friendly approach of 

Nanoparticles and its Potential Applications. There has been a substantial research 

interest in the area of using particulate systems to accomplish various approaches. The 

conception or synthesis of material with nanometer-scale precision (nanoparticles), by 

means of material science, is nanotechnology. Nanoparticles are particulate dispersal 

or solid particles, with a size ranging from 1-100 nm. This review intends to present 

biosynthesis and application of nanoparticles in minutiae. Here, we discussed 

different synthesis methods, i.e. chemical, physical and biogenic synthesis of 

nanoparticles. The potential come together between nanotechnology and biological 

science is enormous. Their major motto was to focus the various aspect of synthesis 

of nanoparticles, characterization, and its imperative application by giving accent on 

biogenic synthesis of nanoparticles. [17] 

 



• Sathyavathi R., et al (2010). Synthesized simple and eco-friendly biosynthesis of 

silver nanoparticles using Coriandrum sativum leaf extract as reducing agent. The 

aqueous silver ions when treated with leaf extract were reduced and resulted in silver 

nanoparticles whose average size was 26 nm. The silver nanoparticles were 

characterized by UV-Visible, X-ray diffraction, Fourier transform infra-red 

spectroscopy and transmission electron microscopy techniques. Nonlinear optical 

properties of silver nanoparticles were studied using Z-scan technique with 6 ns pulse 

duration at 532 nm. Silver nanoparticles exhibited strong reverse saturable absorption 

(RSA). RSA was identified as the main mechanism responsible for optical limiting. 

[18].   

 

• Shivhare UD., et al (2009). They prepared diclofenac sodium gels using different 

concentration of polyacrylamide for topical drug delivery with an objective to 

enhance transparency and spreadability. The prepared formulations were compared 

with marketed diclofenac sodium gel. The Spreadability and consistency of 

polyacrylamide gel containing diclofenac sodium (F9) were 6.5g.cm/sec and 5mm as 

compared to 5.5g.cm/sec and 10mm respectively of marketed gel, showing good 

spreadability and consistency of the prepared gel (F9). The transparency of prepared 

batch F9 was good as compared to the marketed gel. The percent drug release was 

97.11 and 98.66 from F9 and marketed gel respectively. No irritation was observed by 

skin irritation test.  Stability studies under accelerated condition were satisfactory. 

The study concluded that polyacrylamide gel containing diclofenac sodium showed 

good consistency, homogeneity, spreadability and stability and has wider viewpoint 

for topical preparations.[19] 

 

• Pople PV, Singh KK (2006). They have reported that solid lipid nanoparticles are 

highly effective, non-irritant carrier for cosmetic and topical preparations SLN also 

has the potential to localize the drug at the site specific delivery of the drug to the skin 

[20]. 

 

• Kim JS., et al (2007). They prepared Stable Ag nanoparticles and their shape and size 

distribution characterized by particle characterizer and transmission electron 

microscopic study. The antimicrobial activity of Ag nanoparticles was investigated 



against yeast, E. coli, and S. aureus . Muller Hinton agar plates were used for the tests 

and Ag nanoparticles of various concentrations were supplemented in liquid systems. 

As results, yeast and E. coli were inhibited at the low concentration of Ag 

nanoparticles, whereas the growth-inhibitory effects on S. aureus were mild. The free-

radical generation effect of Ag nanoparticles on microbial growth inhibition was 

investigated by electron spin resonance spectroscopy. These results proved that Ag 

nanoparticles can be used as effective growth inhibitors in various 

microorganisms.[21] 

 

• Tian J., et al (2007). They have studied the new therapeutic modality of silver 

nanoparticles for the treatment of burn wounds. The results have given an insight 

action of silver and they have provided a novel therapeutic direction for the treatment 

of wounds in clinical practice [22]. 

 

• Chen M., et al (2011). They explained the antimicrobial activity and mechanism of 

silver nanoparticles incorporated into thermosensitive gel (S-T-Gel) on S. aureus, E. 

coli, and P. aeruginosa. In this study they investigated the growth, permeability, and 

morphology of  test microbial cells in order to observe the action of S-T-Gel on the 

membrane structure of these three bacteria. The cell morphology of normal and 

treated bacteria cells was assessed by TEM and the effects of Gel on genome DNA of 

bacterial cells were evaluated by agarose gel electrophoresis. The Gel showed 

promising activity against S. aureus and reasonable activity against E. coli and P. 

aeruginosa. The observation with TEM indicated that S-T-Gel may destroy the 

bacterial cell membranes in order to enter the bacterial cell. S-T-Gel also condensed 

DNA and combined and coagulated with the cytoplasm of the damaged bacteria, 

resulting in the leakage of the cytoplasmic component and the eventual death of these 

bacterias. In addition, the analysis of agarose gel electrophoresis confirmed that S-T-

Gel could increase the decomposability of genome DNA.[23] 

 

• Mishra M., et al (2008). Studied that silver nanoparticles are novel nanosized and 

highly crystalline antibacterial agent. The review is an attempt to illustrate the 

molecular signaling of the apoptosis involved in delayed wound healing and the role 

of silver nanoparticles in earlier healing. They can be beneficial in delayed diabetic 



wound healing as diabetic wounds are affected by many secondary infections and also 

help in early wound healing with minimal scars in diabetic patients [24]. 

 

• Singh M., et al (2008). They have given the importance of bactericidal nanomaterial 

study is because of the increase in new resistant strains of bacteria against the most 

potent antibiotics. This has promoted research in the well-known activity of silver 

ions and silver based compounds including AgNP [25]. 

 

• Gajbhiye M., et al (2009). Reported the extracellular biosynthesis of silver 

nanoparticles using a common fungus Alternaria alternata. Fluconazole in 

combination with AgNP showed the maximum inhibition against C. albicans, 

followed by P. glomerata and Trichoderma sp and no significant enhancement of 

activity was found against P. herbarum and F. Semitectum [26]. 

• Guzman M., et al (2009). They have clearly demonstrated that the colloidal silver 

nanoparticles inhibited the growth and multiplication of the tested bacteria, including 

highly multi-resistant bacteria such as methicillin resistant Staphylococcus aureus etc 

such high antibacterial activity were observed at very low total concentration of silver 

less than 6.74 mcg/ml [27]. 

 

• Bazigha KAR., et al (2010).  Developed an ibuprofen transdermal gel with a 

capability for both topical and systemic drug delivery. Gel formulations, incorporating 

various permeation enhancers, were formulated using chitosan as a gelling agent. The 

formulations were examined for their in vitro characteristics including viscosity, pH 

and drug release as well as in vivo pharmacological activities. The formulations 

containing 5 % of either menthol or glycerol as permeation enhancers gave drug 

release patterns comparable to that of the reference product. Propanol increased the 

apparent viscosity of the test gels to the same extent as that of the reference. A 

significant in vivo analgesic effect was produced by the test formulations containing 5 

% menthol and 20 % propylene glycol and the effect was superior to that obtained 

with the reference product. Ibuprofen gel preparations containing 5 % menthol and 20 

% propylene glycol, respectively, exhibited prominent analgesic activity and could be 

further formulated for topical and systemic delivery of ibuprofen.[28] 

 



• Mahltig B., et al (2010). Have studied about silver nanoparticles embedded in SiO2 

powder is determined against the bacteria Escherichia coli and Bacillus subtilis and 

the fact that SiO2 microsphere powder exhibits a good dispersibility and such 

materials have an immense potential to be used as an antimicrobial additive in a 

process like master batch or fiber production [29]. 

 

• Saleem MA, Bala S (2010). They have concluded that solid dispersion complex 

incorporated gel shows the highest permeation when compared to that of the plain 

drug gels [30]. 

 

• Japan P., et al (2011). They developed a gel formulation of Aceclofenac using four 

types of gelling agents: carbopol, hydroxypropyl methyl cellulose (HPMC), carboxy 

methyl cellulose sodium (Na CMC) and sodium alginate. Effect of propylene glycol 

as penetration enhancer has been studied. The gels were evaluated for physical 

appearance, rheological behavior, drug release and stability. The drug release from all 

gelling agents through a standard cellophane membrane was evaluated using Keshary-

Chien diffusion cell. All gels exihibited acceptable physical properties concerning 

color, homogeneity, consistency, spreadability and pH value. Among all carbopol 

formulation showed superior drug release than followed by Na CMC, HPMC and 

sodium alginate. Drug release decreased with increase in polymer concentration. Drug 

release was not linearly proportional with the concentration of penetration enhancer or 

co-solvents.[31] 

 

• Darroudi M., et al (2011). Synthesized AgNP by UV irradiation of aqueous solutions 

containing AgNO3 and gelatin as a silver source and stabilizer, respectively. When the 

irradiation time was increased, the mean size of particles constantly decreased as a 

result of photo induced AgNP fragmentation. The study reveals that the UV 

irradiation mediated method is a green chemistry and promising route for the 

synthesis of stable silver nanoparticles [32]. 

 

• Mallikarjuna K., et al (2011). They have developed silver nanoparticles using leaf 

broth of Ocimum sanctum and concluded that they have potential applications in the 



biochemical field and this simple procedure has several advantages for medical and 

pharmaceutical applications [33]. 

 

• Partha S., et al (2010). They developed ampicillin trihydrate-loaded chitosan 

nanoparticles by modified ionic gelation method and evaluated for their antimicrobial 

activity.Ampicillin trihydrate-loaded chitosan nanoparticles were prepared by ionic 

gelation method with the aid of sonication. SEM revealed that the nanoparticles were 

in the nanosize range but irregular in shape. Concentrations of 0.35 %w/v of chitosan 

and 0.40 %w/v sodium tripolyphosphate (TPP) and a sonication time of 20 min 

constituted the optimum conditions for the preparation of the nanoparticles. In vitro 

release data showed an initial burst followed by slow sustained drug release. The 

nanoparticles demonstrated better antimicrobial activity to plain nanoparticles and the 

reference, due probably to the synergistic effect of chitosan and ampicillin trihydrate. 

Modified ionic gelation method can be utilized for the development of chitosan 

nanoparticles of ampicillin trihydrate.[34] 

 

• Neubert RHH (2011). Developed new nanocarriers to overcome the protective and 

effective barrier’s like stratum cornium (sc) for that reason development of new 

nanocarriers such as micro-emulsions, vesicles (liposomes) and nanoparticular 

nanocarriers have been developed and investigated. The ultimate aim is to understand 

the interactions between stratum corneum lipid membrane and different dermal and 

transdermal nanocarriers [35]. 

 

• Prow T.W., et al (2011). Studied about how the skin provides a natural physical 

barrier against particle penetration, but there are many opportunities to deliver 

therapeutic nanoparticles especially in diseased skin.[36] 

 

• Jaiswal S., et al (2012). They described the preparation of metal nitrate (Ag, Cu, Zn) 

doped methyl triethoxysilane coatings and the rapid assessment of their antibacterial 

activity using polyproylene microtitre plates. Microtitre plate wells were coated with 

different volumes of liquid sol–gel and cured under various conditions. Remedial 

parameters were analysed by TGA and visual examination. The coated wells were 

challenged with Gram +ve and Gram -ve bacterial cultures, including biofilm forming 



and antibiotic resistant strains. The antibacterial activities of the metal doped sol–gel, 

at equivalent concentrations, were found to have the following order: silver > zinc > 

copper. The order is due to several factors, including the increased presence of silver 

nanoparticles at the sol–gel coating surface, as determined by X-ray photoelectron 

spectroscopy. The use of microtitre plates enabled a variety of sol–gel coatings to be 

screened for their antibacterial activity against a wide range of bacteria in a relatively 

short time.[37] 

 

• Farhan JA., et al (2008). They developed an acid buffering bioadhesive vaginal gel 

for the treatment of mixed vaginal infections. Using different bioadhesive polymers 

and were evaluated on the basis of their bioadhesive strength, stability and drug 

release properties. Bioadhesion and release studies showed that guar gum, xanthan 

gum and hydroxypropyl methylcellulose K4M formed a good combination of 

bioadhesive polymers to develop the ABBV gel. Monosodium citrate was used as an 

acid buffering agent to provide acidic pH (4.4). The drugs clotrimazole and 

metronidazole were used in the formulation along with Lactobacillus spores to treat 

mixed vaginal infections. Results of the in vitro antimicrobial study proved that the 

gel had better antimicrobial action than the commercial intravaginal drug delivery 

systems and retention was prolonged.[38] 

 

• Malay KD and Abdul BA (2007). They studied that the potential GI disorders 

related with oral administration of rofecoxib can be avoided by delivering the drug to 

the inflammation site at a sustained, concentrated level over an extended period of 

time. Hydroxypropyl methylcellulose (HPMC), sodium alginate and Carbopol 940 

were used in an attempt to formulate topical gels of rofecoxib. The effects of polymer 

composition on the rate of drug release from the gel formulations were examined 

through cellulose membrane mounting on a Keshary-Chien diffusion cell. The effects 

of initial drug concentration and viscosity on the permeation rate of rofecoxib from 

the gel formulations were evaluated using rat epidermis at 37± 0.50c. The anti-

inflammatory activity of the rofecoxib gel formulation was evaluated using the rat 

hind paw edema model. The gel formulation containing 4% w/w sodium alginate-

Carbopol 940 in the ratio of 3:1 was found to be suitable for topical application based 

on in vitro evaluation and ex vivo permeation studies. The drug permeation rate 



improved with an increase of the initial drug concentration in gels up to 25 % w/w. 

The anti-inflammatory activity of 4% w/w polymers in gel containing 25% w/w 

rofecoxib  reveals that the drug was delivered to the inflammation site at a controlled 

level over a period of 6 h.[39] 

 


