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Abstract:

Nanotechnology is one of the most rapidly developing fields of study. Because of their critical uses in biotechnology,
bioengineering, textile engineering, water treatment, and metal-based consumer items, the synthesis and
characterization of metal nanoparticles such assilver, gold and platinum are growing topic of research. It has been
established that silver metal possesses antibacterial properties since ancient times. Due to their unique features and
wide range of uses, silver nanoparticles (AgNps) are used. Infections in open wounds and chronic ulcers are treated
with silver nanoparticles as well as medical devices, cosmetics, electronics and household appliances, Catalysis, bio
sensing, imaging. However, in most of the methods precarious chemicals and low material conversions and high
energy requirements are used for the preparation of nanoparticles. So, there is a need to develop high-yield, low cost,
non- toxic and environmentally friendly procedures. In such a situation biological approach appears to be very
appropriate. Natural material like plants, bacteria, fungi, yeast are used for synthesis of silver nanoparticles.
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INTRODUCTION:

Topical gel formulations are a good choice for drug
administration since they are less oily and easy to
remove from the skin. The topical gel is a localized
system for medication delivery via cutaneous,
rectal, ophthalmic and vaginal channels. In
comparison to other topical route formulations, the
skin is the most widespread and easily accessible
organ for topical drug administration. Gel
formulations are stable, gives greater absorption
and bioavailability of drug[l].Tagetes erecta
(Marigold) is an ornamental plant belonging to the
family Asteraceae. Flowers (Fig 1) of this plant are
used in garlands for social and religious purposes in
most of the countries. It is native to Mexico and
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widely distributed in South East Asia including
Bangladesh and India. The flowers are bright
yellow, brownish-yellow or orange. Different parts
of this plant including flower is used in folk
medicine. It has been used for skin complaints,
wounds and burns, conjunctivitis and poor
eyesight, menstrual irregularities, varicose veins,
hemorrhoids, duodenal ulcers etc. [2,3]. The
flowers are especially employed to cure eye
diseases, colds, conjunctivitis, coughs, ulcer,
bleeding piles and to purify blood [7,8]. Repellent
and biocide activities of essential oils of Tagetes
Erecta against mosquito species have been reported
[10,15]. and demonstrated antimicrobial properties
of gold nanoparticles in floral extract

Figure 1: Marigold flower (Tagetes erecta)
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MATERIAL AND METHODS:

Chemicals:

Fresh flowers of Tagetes erecta (Marigold flower)
were purchased from the local market, Hosur,
Tamilnadu, India. The sample was authenticated by
Central Ayurveda research institute, Bangalore —
560109.

Silver nanoparticles - medical, food
& industrial purpose

Carbopol 940 - clear gels,
hydro alcoholic gels &creams.

Methyl paraben - Anti fungal
agents

Propyl paraben - Anti fungal &

Anti microbial agents

Triethanolamine - Industrial and
consumer products
Propylene glycol 400 - artificial

smoke or fog

All chemicals were purchased from
Thomas Baker (chemicals)Pvt Ltd, and Rolex
chemicals industries, Mumbai-400002.

Preparation of crude extract:

The marigold flower petals were removed from sepals
and dried for two days in decontaminated area,
frequently keeping them in sunlight. The dried petals
are made into coarse powder using mixer. The coarse
powder was defatted with n-Hexane for 6 hours at
room temperature. The defatted coarse powder was
filtered and the residue was kept aside fordrying at
room temperature. 30g of dried powder was constantly
refluxed with acetone at 50°C for 30 minutes on water
bath. This solution was filtered and made upto 100ml.
[21]

Synthesis of silver nanoparticles:

For the manufacture of silver nanoparticles, a 1 mM
aqueous solution of silver nitrate (AgNO3) was
prepared. Exactly 9ml of 1Mm silver nitrate solution
was added to 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8 and
0.9ml acetone extract of Tagetes erecta to obtain silver
nanoparticles. ImM concentration of silver nitrate and
different concentrations of extracts were used to
standardize the optimum concentration of silver nitrate
and extract needed for the synthesis of silver
nanoparticles. We found 0.42ml of concentration in
1mM silver nitrate solution were found to give the best
yield. The nanoparticles were synthesized at room
temperature and the formation of nanoparticles was
confirmed by checking Amx using UV
spectrophotometer. The  synthesized  silver
nanoparticles was purified by centrifugation at 10000
rpm for 15 minutes followed by re-dispersion of the
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pellets of the silver nanoparticles into acetone. After
air drying the purified silver particles was stored at 4°C
for further experiment. [21]

Standardization:

For efficient synthesis of silver nanoparticles,
effect of boiling time and effect of extract amount
to be added to ImM AgNO; solution were varied
and the best one was selected. The formulation of
Silver Nanoparticle was monitored as a function of
time of reaction on a spectrophotometer by taking
Optical density at 400 to 440 nm at an interval of 1
hour.

UV-Visible spectral analysis:

Silver Nanoparticles were formed by reduction of
silver ion; It was monitored by measuring the
absorption spectra in the wavelength range of 200-800
nm SHIMADZU UV- 1800 Spectrophotometer. The
spectrum was recorded at the maximum absorption
wavelengthwas determined. [21]

Particle Size Distribution and Polydispersity Index:
ZETASIZER Version 7.13 was used to calculate the
mean particle size of the silver nanoparticle (Malvern
Instrument, UK). The mean diameter of the particles
at 25°C and a 90-degree angle (n=10) is revealed by
this analytical result. The Polydispersity index is a
measurement for the width of a particle size
distribution, and the mean diameter (z-average) is a
light intensity-weighted size of the bulk population
obtained from the PCS analysis. [22].

Zeta Potential:

The zeta potential of the synthesised silver
nanoparticles was measured by Malvern zeta size
Version 7.13 (Malvern Instrument, UK). A suitable
amount of sample (50-100 pL)was diluted with 5ml of
water (0.45 um) and injected in the electrophoretic cell
of the instrument were a potential value was
calculated. [22].

Method for Preparation of Gel:

Carbopol polymers can be easily dispersed in water by
stirring at room temperature, the dispersion method
was adopted for topical gel production. All of the
materials were weighed precisely. Then, with
continual stirring, Carbopol 940 was disseminated in
50 mL ofdistilled water. Separately, Methyl paraben
and propyl paraben were dissolved in 5 mL distilled
water using a water bath. After cooling the solution,
Propylene glycol was added. After that, silver
nanoparticles were added, and the solution was
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combined with Carbopol 940 solution, and the to achieve the desired gel strength. The pH of the gel

volume was increased to 100 ml using distilled water. formulation was then calculated after it was
weighed.[23]

Finally, a sufficient amount of Triethanolamine (TEA)

was added to the mixture while swirling continuously

Table 1: Gel composition for 100g

S.NO Drug/ Chemical name Amount

1 Silver nanoparticles 0.02g

2 Carbopol 940 19

3 Methyl paraben 0.2ml

4 Propyl paraben 0.1ml

5 Triethanolamine 1.5ml

6 Propylene glycol 400 5ml

7 Water Up to 100ml

RESULTS AND DISCUSSION:

Green Synthesis of Silver Nanoparticles:

Green synthesis of silver nanoparticles was prepared from Marigold flower plant extract. On mixing plant extract with
the silver nitrate solution, a change in the solution colour from pale yellow to dark yellow was observed which
indicates the reduction of silver ions and formation of silver nanoparticle

Figure 2: Crude extract

Standardization:

Various concentrations of LMm silver nitrate and flower extract were prepared ranging from 0.1 to 0.9ml. Among
the above concentration 0.4ml (9ml silver nitrate and 0.4ml herbal extract) concentration was finalized for the
synthesis of silver nanoparticles by UV Spectroscopy. (Fig 3)
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Figure 3: Colour changes in the reaction mixture.

Characterization of Silver Nanoparticles:
The UV absorption Spectrum of 0.4ml concentration of Tagetes eracta has shown abetter peak specific in the
range in 440 nm and the Amax Was found. (Fig 4,5)

L L
400, 500.0 600.0 00, 800.0

Figure 4: UV- visible spectrum of biosynthesized Tagetes erecta - AgNPs at 440nm
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Figure 5: Absorbance maxima of silver nitrate.
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Particle Size, Polydispersity Index and Zeta Potential:

Using the zeta sizer in dynamic light scattering mode, the average particle size was determined. The average particle
size was found to be 82.70 nm, indicating that the silver ions had been converted to nanoparticles. The silver
nanoparticle's polydispersity index (PDI)was found to be 0.509. (Fig 6) Using the Malvern zetasizer, the zeta
potential was determinedto be -11.0 mV. (Fig 7)

Results
Size (d.nm): % Intensity: St Dev (d.n...
Z-Average (d.nm): 82.70 Peak 1: 160.1 79.8 66.45
Pdi: 0.509 Peak 2: 2482 18.7 5.412
Intercept: 0.781 Peak 3: 4961 15 627.0

Result quality : Refer to quality report

Size Distribution by Intensity

Intensity (Percent)

Size (d.nm)

| Record 1886: Herbal Extract 11

Figure 6: Results of Particle size and PDI.

Results
Mean (mV) Area (%) St Dev (mV)
Zeta Potential (mV): -11.0 Peak 1: -26.7 39.1 8.60
Zeta Deviation (mV): 37.1 Peak 2: -6.11 322 6.04
Conductivity (mS/cm): 0.0870 Peak 3: 157 205 8.61

Result quality : See result quality report

Zeta Potential Distribution

10000

Total Counts

0
Apparent Zeta Potential (mV)

[ Record 1887: Herbal Extract 1]
Figure 7: Results of Zeta Potential.
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Physical evaluation of various gel formulation:

The topical formulation gel is preferred both in cosmetic and pharmaceutical preparations due to its faster release rate
of drug substances. Gel has various advantages because of its thixotropic property, greaseless, easily spreadable, easily
removable, emollient, non-staining and compatible with several excipients. The physicochemical parameter such as
homogeneity, presence of any foreign particles and fibres washing availability, pH and spreadability are evaluated
visual inspection results indicate that prepared topical gel formulation has uniform colour distribution and free from
any lumps, fibers and foreign particles. The formulation was easily washable. (Fig 8)

Silver Nanoparticle Gel

S i" : ',-;I.

Figure 8: Placebo éel and silver naoparticle gel.

Spreadability:

The spreadability of a topical preparation determines its bioavailability and therapeutic efficacy. The spreadability
is measured in seconds and is based on the top slide slipping off the gel under a particular stress. The time it takes to
separate the two slides is shorter, indicating that the topical formulation is more spreadable. The spreadability value

was found to be 1.5+0.1 (g.cm/sec). (Fig 9)

Figure 9: Spreadability test of the developed AgNP Gel
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Trial Appearance Spreadability | Pu Homogeneity Feel after
(g.cm/sec) Application
T1 Pale yellow 1.52 6.8 Homogeneous Cooling effect
T2 Pale yellow 1.56 6.4 Homogeneous Cooling effect
T3 Pale yellow 1.6 6.5 Homogeneous Cooling effect

n=3

Extrudability:

Extrusion of gel from the tube is important during application and for the patientcompliance. The values of

Extendibility of different formulation was found to be between 79-84. (Fig 10)

TABLE 3: Results of Extendibility test.
Trial Wt. of formulation Wt. of Gel Extendibility Grade
(9) Extruded (g) (%)
Tl 8.52 6.8 79.81 Good
T2 7.9 6.5 82.27 Good
T3 8.0 6.7 83.75 Good

n=

Figure 10: Extrudability test of the developed AgNP Gel

CONCLUSION: role of cetyltrimethyl ammonium bromide
The present study reveals a simple, rapid and Colloids Surf. B,Biointerfaces , 108 (2013), pp.
economical method to synthesize  silver 90-94.

nanoparticles from Tagetes eracta. Silver 2. Paletal., 2007 S. Pal, Y.K. Tak, J.M. Song Does
nanoparticle of Tagetes eracta in an aqueous gel the antibacterial activity of silver nanoparticles
base can be used as an appropriate formulation for depend on the shape of the nanoparticle? A study
the antimicrobial activities. of the Gram negative bacterium Escherichia coli

Appl. Environ., 73 (2007), pp. 1712-1720.
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