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ABSTRACT

The bio-inspired synthesis of organic and inorganic nanomaterials has gained
significant attention for creating hierarchical structures. Blending these materials
enhances nanocomposite membranes for filtration and sensing, with elements like
Co** and Mn** improving their properties. Many organisms, such as mollusks and
sponges, naturally produce organic-inorganic composites through biomineraliza-
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tion. Biomolecules—proteins, peptides, DNA, RNA, and polysaccharides—guide
nucleation, stabilization, and assembly of inorganic frameworks. Proteins aid in
forming organized nanostructures, while peptides offer customizable designs for
tissue engineering and nanotechnology. Doping is widely used to tailor nanoparti-
cles' electrical, optical, and morphological properties. Doped nanomaterials, like
Ag-N-TiO, and ZnO composites, exhibit antimicrobial efficacy, while co-doping
strategies further enhance microbial inhibition. This review explores biomolecules’
synergistic role in nanotechnology for sustainable, multifunctional materials in
industry and biomedicine.

INTRODUCTION

Doping is acommon method for customizing nanoparticles to continue improving
their electrical, optical, and morphological properties. Doping may help boost the
antimicrobial effect, according to a few earlier studies (Wei etal., 2011). The doping
of nanomaterials provides a multi-functional method of fine-tuning the character-
istics of the materials while retaining their high surface areas. Through the doping
of various elements, the electronic, optical, photochemical, photo-electrochemical,
photocatalytic, and photo-excited relaxation properties can be tuned in the desired
direction (Bayne et al., 1998). Semiconductors for particularly sensitive sensing
applications can be created by doping with nanoparticles. Now, semiconductor
sensors can be made with extremely high accuracy, reliability, and precision by
doping with nanoparticles. This article will review the position of several dopant
contaminants, including transition metals, rare earth minerals, Co**, Ni** and Mn?*
(Drummond & Bapna, 2003).

There are methods by which microorganisms regulate self-gathered hierarchical
organic or inorganic frameworks. The protoplasmic surface boundary layer is where
cells normally find inorganic materials. Subsequently, the interfacial stress between
the cell lines, vesicles, and the ongoing mineralization process helps regulate bio-
mineral formation (Ferracane, 2011). Inorganic materials can obtain structural
information directly or indirectly from cellular composition or by modification of
their inorganic framework. The use of biomimetic mineralization is broadening
into previously unavailable markets, such as the innovation of lithium-ion battery
component materials and exquisitely structured composite materials utilizing carbon
dioxide gas.

The organisms that generate organic and inorganic bio-composites are equivalent
to mollusks that generate nacres or shells with a crystalline state of calcium car-
bonates (Hosoya et al., 2011). The silica spicules manufactured by marine sponges
can grow up to 3 meters in length and have been shown to exhibit light-guiding

114



20 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/role-of-doped-nanomaterials-in-the-

synthesis-and-characterization-of-bio-organic-inorganic-
composites/396858

Related Content

Nanomaterials in Medical Devices: Regulations' Review and Future
Perspectives

Karolina Jagiello, Anita Sosnowska, Alicja Mikolajczykand Tomasz Puzyn (2017).
Journal of Nanotoxicology and Nanomedicine (pp. 1-11).

www.irma-international.org/article/nanomaterials-in-medical-devices-regulations-review-and-

future-perspectives/201030

Cytotoxic and Genotoxic Effects of Silver and Gold Nanopatrticles in Human
Cells: Implications for Safe Applications in Plant Health Nanotechnology
Ayush Madanand Rajiv Dutta (2026). Managing Plant Viral Diseases With Advanced
Nanoparticles (pp. 393-420).
www.irma-international.org/chapter/cytotoxic-and-genotoxic-effects-of-silver-and-gold-

nanoparticles-in-human-cells/399427

Nanomaterials in Cancer Therapy

Jayasree S. Kanathasan, Devi Nallappan, Sandeep Poddarand Andrew Ware (2024).
Cutting-Edge Applications of Nanomaterials in Biomedical Sciences (pp. 217-248).
www.irma-international.org/chapter/nanomaterials-in-cancer-therapy/336398

Full Adder Operation Based on Si Nanodot Array Device with Multiple Inputs
and Outputs

Takuya Kaizawa, Mingyu Jo, Masashi Arita, Akira Fujiwara, Kenji Yamazaki, Yukinori
Ono, Hiroshi Inokawaand Yasuo Takahashi (2009). International Journal of
Nanotechnology and Molecular Computation (pp. 58-69).
www.irma-international.org/article/full-adder-operation-based-nanodot/4078

DNA-Based Indexing

Max H. Garzon, Kiran C. Bobba, Andrew Neeland Vinhthuy Phan (2010).
International Journal of Nanotechnology and Molecular Computation (pp. 25-45).
www.irma-international.org/article/dna-based-indexing/52087



http://www.igi-global.com/chapter/role-of-doped-nanomaterials-in-the-synthesis-and-characterization-of-bio-organic-inorganic-composites/396858
http://www.igi-global.com/chapter/role-of-doped-nanomaterials-in-the-synthesis-and-characterization-of-bio-organic-inorganic-composites/396858
http://www.igi-global.com/chapter/role-of-doped-nanomaterials-in-the-synthesis-and-characterization-of-bio-organic-inorganic-composites/396858
http://www.igi-global.com/chapter/role-of-doped-nanomaterials-in-the-synthesis-and-characterization-of-bio-organic-inorganic-composites/396858
http://www.irma-international.org/article/nanomaterials-in-medical-devices-regulations-review-and-future-perspectives/201030
http://www.irma-international.org/article/nanomaterials-in-medical-devices-regulations-review-and-future-perspectives/201030
http://www.irma-international.org/chapter/cytotoxic-and-genotoxic-effects-of-silver-and-gold-nanoparticles-in-human-cells/399427
http://www.irma-international.org/chapter/cytotoxic-and-genotoxic-effects-of-silver-and-gold-nanoparticles-in-human-cells/399427
http://www.irma-international.org/chapter/nanomaterials-in-cancer-therapy/336398
http://www.irma-international.org/article/full-adder-operation-based-nanodot/4078
http://www.irma-international.org/article/dna-based-indexing/52087

