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Abstract: Gold and silver nanoparticles have attracted great interest in many fields such as being used as
biosensors, in tissue engineering, diagnostic devices, and chemo therapies etc. These nanoparticles proved to
be the safest and much less toxic agents for the environment. Therefore are synthesized using different
chemical and biological methods for specific applications.
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1. INTRODUCTION

Gold and silver nanoparticles possess large surface area and by altering its size, properties of gold
nanoparticles can be modified to make it applicable for different uses [1].such as nanoshells, nano
cages and nanorods are types of nanoparticles which differs in their size and structural layout to
serves specific functions [2].

Characterization of Nanoparticles Could Be Using the Following Techniques
e Transmission and scanning electron microscopy

e Atomic force microscopy

e Dynamic light scattering

o X-ray photoelectron spectroscopy

e Powder X-ray diffractometry

e Fourier transform infrared spectroscopy

o UV-Vis spectroscopy [3,4,5]

2. FABRICATION OF GOLD NANOPARTICLES
2.1.Chemical Approach

Gold nanoparticles were prepared by reacting hydrogen tetrachloroaurate with citric acid which act as
a reducing and stabilizing agent to reduce gold ions into its respective nanoparticles appeared as
reddish yellow in color in the solution confirming its synthesis [6].Gold nanoparticles could also be
produced using sodium borohydrate as reducing agent[7].

2.2.Biological Approach

This method uses biological organisms such as microbes, fungi, plant and plant extract to fabricate
nanoparticles of different morphology [8].For example Neem, Madicago sativa, onion, and Aloe vera
etc are well known producers of gold nanoparticles [9].

3. APPLICATIONS OF GOLD NANOPARTICLES

Applications of gold nanoparticles are as follows:

e Electronics

Gold nanoparticles are fabricated to be used as conductors, connectors and in designing electronic
chips [10].
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e Hyperthermia Therapy

Gold nanoshells and nanorods produces heat when excited therefore is used to eradicate targeted
tumors [11].

e Therapeutic Delivery

The large surface area of gold nanoparticles permits their surface to be layered with hundreds of
molecules (including therapeutics, targeting agents, and anti-fouling polymers) [12].

e Sensors

Gold nanoparticles were employed as colorimetric sensor to identify food suitability for consumption
[13].Besides such nanoparticles were used in surface enhanced Raman spectroscopy, exploit gold
nanoparticles as substrates to detect proteins, toxins etc [14].

e Probes

Light scattering property of gold nanoparticles are presently employed in medical imaging
applications [15].Besides being used as probes for transmission electron microscopy [16].

e Diagnostics

Detection of biomarkers in the diagnosis of different diseases employs the use of gold based
nanoparticles [17].

o Catalytic Reactions
Gold nanoparticles are used for selective oxidation for fuel cell applications [18].
4. BENEFITS OF GOLD NANOPARTICLES

Easy to use in diagnostics

It is less intrusive

It is non-toxic and environmentally friendly [19]

5. DRAWBACKS OF GOLD NANOPARTICLES

e Optical signal is weak as compared to quantum dot

e Low biocompatibility, in-vivo kinetics and tumor targeting efficiency
e Prone to acute or chronic toxicity

o Reticuloendothelial system is sensitive to gold nanoparticles [20, 21].
6. FABRICATION OF SILVER NANOPARTICLES

Physical Method

silver nanoparticles are fabricated using different physical methods such as evaporation-condensation,
spark discharging and pyrolysis [22].The benefit of this approach is the use of non- hazardous
however low yield ,high energy consumption, solvent contamination, and lack of uniform distribution
makes these method less popular to be used [23] .

e Chemical Method

These methods uses metal precursors, reducing agents, and stabilizing/capping agents to prepare
silver nanoparticles [24].The major advantage of chemical methods is high yield, contrary to physical
methods, which have low yield [25].

¢ Biological Approach

This method uses biological organisms such as bacteria, fungi, plant extract to produce nanoparticles
of silver [26].

7. APPLICATIONS OF SILVER NANOPARTICLES

They have been used in many applications such as
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e Antibacterial Agents

Silver nanoparticle is a well-known antibacterial agent used in health industry, food storage, textile
coating etc [27].

e Optical Probes
Silver nanoparticle is used as probes for Surface-enhanced Raman scattering [28].
e Metal-enhanced Fluorescent

Silver nanoparticles displayed higher extinction coefficients, sharper extinction bands and high field
enhancement [29]

e Medical Treatments
Silver nanoparticle is employed as anticancer agent to treat different types of cancerous cells [30].
e Sensors

Protein encapsulated silver nanoparticles are used as peptide sensors to identify protein interaction
efficacy [31].

8. CONCLUSION

Thus gold and silver metallic nanoparticles are now being employed in various disciplines because of
their unique structural and functional capabilities.

REFERENCES

[1] Sun, Y. & Xia, Y. (2002). Shape-controlled synthesis of gold and silver nanoparticles. Science,
298(5601), 2176-2179.

[2] Huang, H., & Yang, X. (2004). Synthesis of polysaccharide-stabilized gold and silver nanoparticles: a
green method. Carbohydrate research, 339(15), 2627-2631.

[3] Gaumet, M., Vargas, A., Gurny, R., & Delie, F. (2008). Nanoparticles for drug delivery: the need for
precision in reporting particle size parameters. European journal of pharmaceutics and biopharmaceutics,
69(1), 1-9.

[4] Tiede, K., Boxall, A. B., Tear, S. P., Lewis, J., David, H., & Hassellév, M. (2008). Detection and
characterization of engineered nanoparticles in food and the environment. Food Additives and
Contaminants, 25(7), 795-821.

[5] Sun, Y. P, Li, X. Q. Cao, J.,, Zhang, W. X., & Wang, H. P. (2006). Characterization of zero-valent iron
nanoparticles. Advances in colloid and interface science, 120(1-3), 47-56.

[6] Brust, M., Fink, J., Bethell, D., Schiffrin, D. J., & Kiely, C. (1995). Synthesis and reactions of
functionalised gold nanoparticles. Journal of the Chemical Society, Chemical Communications, (16),
1655-1656.

[7] Luty-Btocho, M., Fitzner, K., Hessel, V., Lob, P., Maskos, M., Metzke, D., ... & Wojnicki, M. (2011).
Synthesis of gold nanoparticles in an interdigital micromixer using ascorbic acid and sodium borohydride
as reducers. Chemical engineering journal, 171(1), 279-290.

[8] Smitha, S. L., Philip, D., & Gopchandran, K. G. (2009). Green synthesis of gold nanoparticles using
Cinnamomum zeylanicum leaf broth. Spectrochimica Acta Part A: Molecular and Biomolecular
Spectroscopy, 74(3), 735-739.

[91 Ahmad, A., Senapati, S., Khan, M. I, Kumar, R., Ramani, R., Srinivas, V., & Sastry, M. (2003).
Intracellular synthesis of gold nanoparticles by a novel alkalotolerant actinomycete, Rhodococcus species.
Nanotechnology, 14(7), 824.

[10] Daniel, M. C., & Astruc, D. (2004). Gold nanoparticles: assembly, supramolecular chemistry, quantum-
size-related properties, and applications toward biology, catalysis, and nanotechnology. Chemical reviews,
104(1), 293-346.

[11] Salata, O. V. (2004). Applications of nanoparticles in biology and medicine. Journal of
nanobiotechnology, 2(1), 3.

[12] Jain, S., Hirst, D. G., & O'sullivan, J. M. (2012). Gold nanoparticles as novel agents for cancer therapy.
The British journal of radiology, 85(1010), 101-113.

[13] Slocik, J. M., Stone, M. O., & Naik, R. R. (2005). Synthesis of gold nanoparticles using multifunctional
peptides. small, 1(11), 1048-1052.

ARC Journal of Pharmaceutical Sciences (AJPS) Page 31



Nanoparticles of Gold and Silver

[14]
[15]
[16]

[17]

[18]
[19]
[20]
[21]
[22]
[23]

[24]

[25]
[26]
[27]

[28]
[29]

[30]

[31]

Sperling, R. A., Gil, P. R., Zhang, F., Zanella, M., & Parak, W. J. (2008). Biological applications of gold
nanoparticles. Chemical Society Reviews, 37(9), 1896-1908.

Ghosh, P., Han, G., De, M., Kim, C. K., & Rotello, V. M. (2008). Gold nanoparticles in delivery
applications. Advanced drug delivery reviews, 60(11), 1307-1315.

Pissuwan, D., Valenzuela, S. M., & Cortie, M. B. (2006). Therapeutic possibilities of plasmonically heated
gold nanoparticles. TRENDS in Biotechnology, 24(2), 62-67.

Jain, P. K., Lee, K. S., El-Sayed, I. H., & EI-Sayed, M. A. (2006). Calculated absorption and scattering
properties of gold nanoparticles of different size, shape, and composition: applications in biological
imaging and biomedicine. The journal of physical chemistry B, 110(14), 7238-7248.

Corma, A., & Garcia, H. (2008). Supported gold nanoparticles as catalysts for organic reactions. Chemical
Society Reviews, 37(9), 2096-2126.

Brown, L. O., & Hutchison, J. E. (1999). Controlled growth of gold nanoparticles during ligand exchange.
Journal of the American Chemical Society, 121(4), 882-883.

Dreaden, E. C., Alkilany, A. M., Huang, X., Murphy, C. J., & El-Sayed, M. A. (2012). The golden age:
gold nanoparticles for biomedicine. Chemical Society Reviews, 41(7), 2740-2779.

Arvizo, R., Bhattacharya, R., & Mukherjee, P. (2010). Gold nanoparticles: opportunities and challenges in
nanomedicine. Expert opinion on drug delivery, 7(6), 753-763.

Iravani, S., Korbekandi, H., Mirmohammadi, S. V., & Zolfaghari, B. (2014). Synthesis of silver
nanoparticles: chemical, physical and biological methods. Research in pharmaceutical sciences, 9(6), 385.
Prabhu, S., & Poulose, E. K. (2012). Silver nanoparticles: mechanism of antimicrobial action, synthesis,
medical applications, and toxicity effects. International nano letters, 2(1), 32.

Panacek, A., Kvitek, L., Prucek, R., Kolaf, M., Vecefova, R., Pizirova, N, ... & Zbofil, R. (2006). Silver
colloid nanoparticles: synthesis, characterization, and their antibacterial activity. The Journal of Physical
Chemistry B, 110(33), 16248-16253.

El-Nour, K. M. A,, Eftaiha, A. A., Al-Warthan, A., & Ammar, R. A. (2010). Synthesis and applications of
silver nanoparticles. Arabian journal of chemistry, 3(3), 135-140.

Sharma, V. K., Yngard, R. A., & Lin, Y. (2009). Silver nanoparticles: green synthesis and their
antimicrobial activities. Advances in colloid and interface science, 145(1-2), 83-96.

Morones, J. R., Elechiguerra, J. L., Camacho, A., Holt, K., Kouri, J. B., Ramirez, J. T., & Yacaman, M. J.
(2005). The bactericidal effect of silver nanoparticles. Nanotechnology, 16(10), 2346.

Haynes, C. L., McFarland, A. D., & Duyne, R. P. V. (2005). Surface-enhanced Raman spectroscopy.

Caro, C., Castillo, P. M., Klippstein, R., Pozo, D., & Zaderenko, A. P. (2010). Silver nanoparticles:
sensing and imaging applications. In Silver nanoparticles. InTech.

Chen, X., & Schluesener, H. J. (2008). Nanosilver: a nanoproduct in medical application. Toxicology
letters, 176(1), 1-12.

Cobley, C. M., Skrabalak, S. E., Campbell, D. J., & Xia, Y. (2009). Shape-controlled synthesis of silver
nanoparticles for plasmonic and sensing applications. Plasmonics, 4(2), 171-179.

Citation: Tabassum Khan, N& Namra Jameel, (2018). Nanoparticles of Gold and Silver. ARC Journal of
Pharmaceutical Sciences (AJPS), 4(3), pp.29-32, http://dx.doi.org/10.20431/2455-1538.0403005

Copyright: © 2018 Authors This is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

ARC Journal of Pharmaceutical Sciences (AJPS) Page 32



