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ABSTRACT
Nanotechnology, as per the National Nanotechnology Initiative (NNI),
is characterized as use of structures with no less than one measurement of
nanometre size for the development of materials, gadgets or frameworks
with novel or essentially enhanced properties due to their nano-size.
Applications incorporate strong state, bio-, substance and estimation
advancements that focalize "top-down" and "base up" to the nanoscale. The
idea of nanotechnology is however not new, having been received by
Taniguchi in 1974 when he characterized the basic measurements and
resiliences in innovation. Consequently nanotechnology is a piece of the
advancement of machining precision, without any distinctions from
conventional fields of science or designing aside from in size. Today
nanotechnology comprises of four noteworthy fields: nanoelectronics,
nanomaterials, atomic nanotechnology and nanoscale-determination
microscopy Enhancement of material materials by nanotechnology
applications is ready to wind up a trillion dollar industry in the following
decade, with enormous mechanical, financial and ecologic potential. The
utilization of nanomaterials to upgrade the useful execution of defensive
facemasks is depicted.

INTRODUCTION
Nanoengineered sensible textiles are going to transfigure the apparel that you'll put on. The prospective of
nanotechnology in the progress of recent materials within the fabric industry is colossal. On one hand, present
functionality can also be elevated making use of nanotechnology and on the other hand, it would make viable the
fabrication of textiles with fully new residences or the amalgamation of exclusive capabilities in one textile material
[1-3].
"Nano Textiles" may also be produced by way of a style of methods [4]. The important thing change is that
whether nanoparticles that are synthetic are built-in into fibres or textile, or applied as a coating on the outside, or
they are delivered to the nanoscale fibres or coating [5-10]. However, information about fabrication says, the
nanomaterials and the portions used are good because the "life cycle" of the "nano-handled" textile for sale is
essentially unavailable to the consumer [11-16]. The gift file as a result clarifies nano-fabric manufacturing tactics and
software areas, and offers an summary concerning the potential results on the atmosphere and health [17].

Manufacturing Processes of Fibres and Textile Surface Patterns for Nano Textiles
In precept a big difference needs to be made, whether the manufacturing system involves the usage of
nanoparticles or it makes use of nanostructures (nanometer-skinny fibres, nanoporous fibres) without artificial
nanoparticles [18,19]. Nanoparticles can be dispersed into an artificial material (polymer) and fibres can then be spun
from the ensuing Nano composite fabric, which have a nanoscale of greater diameter. Nanometer- skinny fibres
can nevertheless also be made of artificial fabric or cellulose without synthetic nanoparticles. In this case, the term
nanofibre is used to consult the tiny diameter of the fibres [20-27].
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FIRST GENERATION NANO-ENHANCED TEXTILES BENEFITTED FROM NANO FINISHING
Nanoparticles are coated onto the skin of textiles and clothing, which is a technique to the construction of highly
energetic surfaces to have features like UV-blockading, antimicrobial, antistatic, flame retardant, water and oil
repellent, wrinkle resistant, and self-cleaning residences [28-30].
At the same time antimicrobial residences are exerted through nano-silver, UV blocking off, self-cleansing and
flame-retardant houses are imparted through nano-steel oxide coatings [31]. Zinc oxide nanoparticles lodged in
polymer matrices like soluble starch is excellent exemplification of realistic nanostructures with talents for
functions equivalent to UV-safety capability in textiles and sunscreens, and antibacterial finishing on scientific
textiles and internal wears [32-37].

TEXTILE TECHNOLOGY WITH ELECTRONICS
The electrical conductivity of polymers and grapheme invoke creation of textiles that permit the incorporation of
sensors and actuators.
Vigour sources suitable for e-textiles covers the lightweight material carbon nanotube super capacitor
electrodes;stretchable graphene and PPy-centered super capacitors;triboelectric nanogenerators;flexible fiber,
stripe batteries;and stretchable PPy-established supercapacitors for vigor switch [38-42]. E-textiles would open up an
wholly new subject of realistic garb. OLEDs in fiber type might result in innovative applications by integrating optical
and optoelectronic instruments into cloth [43]. In combination with nanoelectronic instruments, we would in the
future see bendy optical sensors and displays embedded into shirts and other clothes. You would actually put on
your next-generation shrewd cell or iPad onto your sleeves which would include the solar panels to vigor them [44-47].

PHOTONIC TECHNOLOGIES FOR TEXTILES
Photonic materials and contraptions together with films, nanoadditives, or optical fibers had been developed in the
fabrication of textiles and clothes. Till now not most effective increase in the cultured performance but also endow
the clothes with further functionalities [48.49]. Probably the most extraordinary and common software of optical
applied sciences on fabrics or clothes is maybe harmonizing their appearance by controlling the intensity of color,
and light pattern [50].

SENSING AND DRUG RELEASE IN TEXTILES
Lab-on-fiber science will allow the exertion of subtle, self-sustaining multifunction sensing and actuating systems all integrated in man or woman optical fibers. Such labs integrated right into a single optical fiber, exchanging
know-how and mixing sensorial information, might provide strong auto-diagnostic aspects as good as functions of
new photonic and electro-optics [51-55].
Principle of a Plasmonic Optical Fiber Sensor
In a plasmonic optical fiber sensor, there exists a lossy surface plasmon mode, propagating alongside of a
steel/dielectric interface, which may be excited at its resonance by an optical fiber core-guided mode through
evanescent wave coupling when the phase-matching status between the 2 modes is convinced at a distinctive
frequency. The presence of this sort of plasmonic mode demonstrates itself as a spectral dip within the fiber
transmission spectrum, with its spectral vicinity which can be to the phase-matching frequency. Versions within the
refractive index of an analyte which is adjacent to the metallic layer could drastically alter the phase-matching
situation, consequently displaces the spectral dip in the optical fiber transmission spectrum [56].

APPLICATION AREAS OF NANOPARTICLES
“Smart clothes” are clothes where the fabric buildings themselves perform digital or electric capabilities.
Regardless of all the guarantees, however, they don't seem to be yet commercially to be had. The situation
envisaged entails digital components which had been lowered in approach of nanotechnology being totally fused
with the fabric material leading to that fabric and non-fabric accessories cannot be differentiated and international
particles" cannot be noticeable or felt. At reward initial trials are nonetheless focussing on electronic instruments or
sensors, for illustration to monitor body services, being woven into the textiles making use of traditional garb
technological know-how (e.G. Pockets) [57-63].
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Researchers are additionally investigating cloth materials constituted of nanofibres which can act as a filter for
pathogens (microorganisms, viruses), poisonous gasses, or toxic or detrimental resources within the air [64].
Scientific employees, hearth combatants, the emergency services might advantage from protective clothes created
from substances comparable to these. Distinct nanofibres can soak up a huge quantity of moisture, for that reason
cloth substances are also being studied to be used in agriculture: soaked with pesticides, they would be planted at
the side of seeds, rot at the end of the vegetation interval and even as fertilize the bottom [65-70]. Future visions
comprise textile sensors which are not handiest realize pathogens via with no trouble wiping a surface (e.g. of food
or surgical instruments), but record them and warn the consumer, most likely with the aid of altering color [71,72].

IMPACTS OF NANOPARTICLES
Impact of Nanoparticles on Health
It appears to be emerging that for the duration of the creation approach of particular nanoparticles exposure can
have unintended effects on the wellbeing. Nevertheless there is presently some distance too little knowledge from
laboratory and animal assessments to be in a position to habits a comprehensive danger comparison 10. Lengthy
and stiff CNT in special are presently considered as hazardous 11, which principally affects these worried in their
manufacture and who have got to have right safety from publicity [73-77]. The extent to which nanoparticles which are
woven into textiles may or may not be hazardous to purchasers' health is as but unknown.
Nano-silver is already used for its antimicrobial residences in a broad variety of customer merchandise and hence
additionally textiles. Some dubious product price conflicts with possibly negative effects on well-being [78-83]. On one
hand, materials with nano-silver particles are used to manufacture textiles that are odourless, yet the results on the
average skin vegetation have no longer been validated [84-86]. On the other hand, nano-silver can be used for
apparel which is used to shield people suffering from neurodermatitis from being infected with staphylococcus
aureus, a bacterium which worsens the signs of neurodermatitis. Clinical studies have no longer tested and specific
positive outcomes of textiles with nano-silver in cases of neurodermatitis [87-90].

ENVIRONMENTAL IMPACT OF NANOPARTICLES
As there was no evidence on the discharge of nanoparticles from textiles, their effects on the environment cannot
be assessed. Most likely nanoparticles are released during washing get into the atmosphere in the form of the
waste water. In this case, it's mainly nano-silver's antimicrobial residences which make it risky due to the fact that
silver ions are toxic for aquatic as well as for microorganisms. Nanoparticles are used in the biological purification
of waste water in sewage vegetation [91-94]. Initial reviews substantiate the truth that nanosilver will be released
from textiles in different quantities and forms. One study has investigated the portions and forms of silver (nanosized or greater) that have been released from nine unique materials, into the water while washing in the washing
machine. The percentage of the released silver varied substantially between character products (1.Three to 35%)
and depends on the manufacturing process. Textiles which had the silver embedded into the fibres released little or
no silver [95-97]. Silver was once in most cases released from substances washed in the washing computing device in
particle sizes of >450 nm, which authors interpreted as a sign of the significance of the mechanical influence [98].
Nano-titanium dioxide can be used in the manufacture of nano-textiles, is considered hazardous given that of its
capabilities environmental has an impact on public health [99]. When water and UV publicity are present nanotitanium dioxide produces free oxygen radicals which can be toxic for aquatic as well as microorganisms. This will
injure the ecological steadiness of stretches of water [100]. However, there are still no investigations on the
mechanisms of the toxicity or the effect on ordinary ecosystems.

CONCLUSION
As discussed, nanotechnology overcomes the limitations of applying conventional methods to impart additional
properties to textile materials. In the next few years, nanotechnology will be established into every area of textile
industry and also have impacts on environment and health.

REFERENCES
1.

Cole M. Infant nanotechnology industry searches for big opportunities. Int. Fiber J. 2004;19:12–15.

2. Patel BH and Chattopadhyay DP. Nano-particles and their uses in textiles. Indian Text. J. 2007;118:23-31.
3. Rodie JB. Quality fabric of the month: Like water rolling off a ducks back. Textile World. 2001;30:20.

JPN | Volume 4 | Special Issue 2: Reviews on Pharmaceutics and Nanotechnology

3

e-ISSN: 2347-7857
p-ISSN: 2347-7849
4. Xin JH, et al. A New Approach to UV-Blocking Treatment for Cotton Fabrics, Textile Research Journal.
2004;74:97-100.
5. Yeo Sy, et al. Preparation of nanocomposite fibers for permanent antibacterial effect, Journal of Materials
Science, 2003;38: 2143-2147.
6. Draper D. Very little to it, World Sports Activewear.2003;19:16-17.
7. Kathiervelu SS. Applications of nanotechnology in fibre finishing, Synthetic Fibres, 2003;32:20-22.
8. Zhang J, et al. Hydrophobic cotton fabric coated by a thin nanoparticulate plasma film, Journal of Applied
Polymer Science, 2003.88:6.
9. Burniston N, et al. Nano Technology Meets Titanium Dioxide, Surface Coatings International Part A.
2004;5:179-814.
10. Munro BJ, Campbell TE, Wallace GG, Steele JR. The intelligent knee sleeve: A wearable biofeedback device.
Sensors Actuators B: Chem. 2008;131:541-547.
11. Yang HY, et al. Studying the mechanisms of titanium dioxide as ultraviolet-blocking additive for films and
fabrics by an improved scheme, Journal of Applied Polymer Science. 2003;92:3201-3210.
12. Saito M, Antibacterial, Deodorizing, and UV Absorbing Materials Obtained with Zinc Oxide (ZnO) Coated
Fabrics, Journal of Coated Fabrics. 1993;23:150-164.
13. Xiong MN, et al. Preparation and characterization of poly (styrenebutylacrylate) latex/nano-zno
nanocomposites, Journal of Applied Polymer Science. 2003;90:1923-1931.
14. Daoud WA and Xin JH, Low temperature sol-gel processed photocatalytic titania coating, Journal of Sol-Gel
Science and Technology. 2004;29: 25-29.
15. Wang RH, et al. ZnO nanorods grown on cotton fabrics at low temperature, Chemical Physics Letters.
2004;398:250-255.
16. Anonymous, Nanotechnologies keep feet healthy, Advance in Textiles Technology, 2003. 3: p.10-11.
17. Lee HJ, et al. Antibacterial effect of nano sized silver colloidal solution on textile fabrics, Journal of
Materials Science, 2003;38:2199-2204.
18. Yeo SY and Jeong SH. Preparation and characterization of polypropylene/silver nanocomposite fibers,
Polymer International. 2003;52:1053-1057.
19. Daoud WA and Xin JH, Nucleation and growth of anatase crystallites on cotton fabrics at low temperatures,
Journal of the American Ceramic Society, 2004;87:953-955.
20. Athinson W, Hi-ho silver, Industrial Fabric Product Review, 2003;88:12-17.
21. Bozzi A, et al. Self-cleaning of wool-polyamide and polyester textiles by TiO2-rutile modification under
daylight irradiation at ambient temperature, Journal of Photochemistry and Photobiology A: Chemistry,
2005;172:27-34.
22. Cui SY, et al. Study on anti-bacteria properties of nano-ceramics, Journal of Hebei University of Science
and Technology, 2003;24:19-22.
23. Chen RQ, Nanometer materials and health-care textiles, Dyestuff Industry, 2002;39:24-28.
24. Wang RH, et al. The characteristics and photocatalytic activities of silver doped ZnO nanocrystallites,
2004;227:312-317.
25. JL, et al. Neuroprotective effect of photoactive quantum dots in progressive retinal photoreceptor
degeneration. J Nanomater Mol Nanotechnol. 2013;2:4.

JPN | Volume 4 | Special Issue 2: Reviews on Pharmaceutics and Nanotechnology

4

e-ISSN: 2347-7857
p-ISSN: 2347-7849
26. Dong WG and Huang G, Research on properties of nano polypropylene/TiO2 composite fiber, Journal of
Textile Research, 2002. 23: p. 22-23.
27. Zhou ZW, et al. Studies on the antistatic mechanism of AUTEX Research Journal, Vol. 6, No 1, March 2006
© AUTEX tetrapod-shaped zinc oxide whisker, Journal of Electrostatics, 2003;57:347-354.
28. Wu Y, et al. Preparation and application of novel fabric finishing agent containing nano ATO, Journal of
Functional Polymers. 2002;15:43-47.
29. Xu P, et al. Application of nano sol on the antistatic property of polyester, Melliand International.
2005;11:56-59.
30. Anonymous, Gore uses nanotechnology to make anti-static work wear safer, International Newsletters.
2002;31.
31. Chien HY, et al. The study of non-formaldehyde crease-resist finishing fabrics treated with the compound
catalyst of nanometer grade TiO2 under UV light and different polycarboxylic acid, Journal of the Hwa Gang
Textile. 2003;10:104-114.
32. Wang CC and Chen CC, Physical properties of crosslinked cellulose catalyzed with nano titanium dioxide,
Journal of Applied Polymer Science. 2005;97:2450-2456.
33. Song XQ et al. The effect of nano-particle concentration and heating time in the anti-crinkle treatment of
silk, Journal of Jilin Institute of Technology. 2001;22:24-27.
34. Tilaki RM, et al. Stability, size and optical properties of silver nanoparticles prepared by laser ablation in
different carrier media. Appl Phys A. 2006;84: 215-219.
35. Tarasenko NV, et al. Laser-induced modification of metal nanoparticles formed by laser ablation technique
in liquids.Appl Surf Sci, 2005;247:418-422.
36. Sheik-bahae M, et al. Sensitive measurement of optical nonlinearities using a single beam. IEEE J Quant
Electron.1990;26: 760-769.
37. Lin VS, et al. A Porous Silicon-Based Optical Interferometric Biosensor. Science. 1997;278: 840-843.
38. Létant SE, et al. Integration of porous silicon chips in an electronic artificial nose. Sensor Actuat B-Chem.
2000;69:193-198.
39. Jang S, et al. Multi-Encoded Rugate Porous Silicon as Nerve Agents Sensors. J Nano sci Nanotechnol.
2007;7:4049-4052.
40. Prokes SM, et al. Luminescence cycling and defect density measurements in porous silicon: Evidence for
hydride based model. Appl Phys Lett. 1992;61:1447-1449.
41. Henrino R, et al. Porosity and Pore Size Distributions of Porous Silicon Layers. J Electro chem
Soc.1987;134: 1994-2000.
42. Wolkin MV, et al. Electronic States and Luminescence in Porous Silicon Quantum Dots: The Role of Oxygen.
Phys Rev Lett. 1999;82:197-200.
43. Anderson RC, et al. Investigations of the Electrical Properties of Porous Silicon. J Electrochem Soc.
1991;138:3406-3411.
44. Ciurea ML, et al. Electrical behaviour of fresh and stored porous silicon films. Thin Solid Films.
1998;325:271-277.
45. Retchkiman-Schabes PS, et al. Biosynthesis and characterization of Ti/Ni bimetallic nanoparticles.
OptMatern. 2006;29: 95-99.
46. Deshpande NG, et al. Studies on tin oxide-intercalated polyaniline nanocomposite for ammonia gas
sensing applications. Sens Actuat B- Chem. 2009;138:76-84.
47. Ying Z, et al. SnO2 nanowhiskers and their ethanol sensing characteristics. Nanotechnology. 2004;15:
1682.
48. Zhu H, et al. A simple hydrothermal route for synthesizing SnO2quantum dots. Nanotechnology.
2006;17:2386.
49. Sagadevan S. Synthesis and electrical properties of TiO2 nanoparticles using a wet chemical technique.
American Journal of Nanoscience and Nanotechnology. 2013;1:27-30.
50. Rathore D, et al. Structural, Magnetic and dielectric properties of ni1−x zn x fe2o4 (x = 0,0.5 and 1)
nanoparticles synthesized by chemical co-precipitation method. J Nanosci Nanotechnol. 2016;13: 18121819.
51. Qin Y, Alginate fibres: an overview of the production processes and applications in wound management.
Polym Int. 2008;57:171-180.

JPN | Volume 4 | Special Issue 2: Reviews on Pharmaceutics and Nanotechnology

5

e-ISSN: 2347-7857
p-ISSN: 2347-7849
52. Schiffman JD and Schauer CL. A review: electrospinning of biopolymer nanofibres and their applications.
Polymer reviews. 2008;48: 317-352.
53. Mahalingam S and Edirisinghe M. Forming of polymer nanofibres by a pressurised gyration process.
Macromol Rapid Commun. 2013;34:1134-1139.
54. Jayakumar R, et al. Novel chitin and chitosan nanofibers in biomedical applications. BiotechnolAdv.
2010;28:142-150.
55. Li L and Hsieh YL. Chitosan bicomponent nanofibers and nano porous fibers. Carbohydr Res. 2006;341:
374-381.
56. Mincheva R, et al. Preparation of polyelectrolyte-containing nanofibers by electrospinning in the presence
of a non-ionogenic water-soluble polymer. J BioactCompat Pol. 2005;20:419-435.
57. Saquing CD, et al. Alginate–polyethylene oxide blend nanofibers and the role of the carrier polymer in
electrospinning. Ind Eng Chem Res. 2013;52:8692-8704.
58. Bhattarai N, et al. Alginate-based nanofibrous scaffolds: structural, mechanical, and biological
properties.Adv Mater. 2006;18:1463-1467.
59. Wiegand C, et al. Comparative in vitro study on cytotoxicity, antimicrobial activity, and binding capacity for
pathophysiological factors in chronic wounds of alginate and silver-containing alginate. Wound Repair
Regen. 2009;17:511-521.
60. Xu X, et al. Biodegradable electrospun poly(l-lactide) fibers containing antibacterial silver nanoparticles. Eur
Polym J. 2006;42:2081-2087.
61. Rujitanaroj P, et al. Wound-dressing materials with antibacterial activity from electrospun gelatin fiber mats
containing silver nanoparticles. Polymer. 2008;49:4723-4732.
62. Son WK, et al. Antimicrobial cellulose acetate nanofibers containing silver nanoparticles. Carbohyd
Polym.2006;65:430-434.
63. Kong QS, et al. Electrospinning of sodium alginate with poly(ethylene oxide), gelatin and nanometer silver
colloid. Materials Science Forum. 2009;610:1188-1191.
64. Lu JW, et al. Electrospinning of sodium alginate with poly(ethylene oxide).Polymer.2006;47:8026-8031.
65. Le Y, et al. (1997) Using alginate fibres as drug carrier for wound dressing. Medical Textiles. Woodhead
Publishing, Cambridge, England.
66. Joshi M, et al. Characterization techniques for nanotechnology applications in textiles. IJFTR. 2008;33:
304-317.
67. Mills K and Dong H, Nano fibre technology: Introduction to production and treatment. Cornell University,
New York, USA.
68. Zhang S, et al. Designer self-assembling peptide nanofiber scaffolds for 3D tissue cell cultures. Seminars
in cancer Biology. 2005;15:413-420.
69. Bradford PD and Bogdanovich AE. Electrical conductivity study of carbon nanotube yarns, 3D hybrid braids
and their composites. Journal of Composite Materials. 2008;42:1533-1545.
70. Joshi V and Vishwanathan V. High-performance filaments from compatibilized polypropylene/clay
nanocomposites. J Appl Polym Sci. 2006;102:2164-2174.
71. Joshi M, et al. Rheological and viscoelastic behavior of HDPE/Octamethyl-POSS nanocomposites.
Macromolecules.2006;39:1839-1849.
72. Yeo MK and Kang M. Effects of nanometer sized silver materials on biological toxicity during zebrafish
embryogenesis. Bulletin of Korean Chemical Society. 2008;29:1179-1184.
73. Reddy NP, et al. Silver or silver nanoparticles: a hazardous threat to the environment and human health. J
Appl Biomed. 2008;6:117-129.
74. Ma J, et al. Synthesis and characterization of polypropylene/clay nanocomposties. J Appl Polm Sci.
2001;82:3611-3617.
75. Burniston N, et al. (2004). Nano Technology meets titanium dioxide. Surface Coatings International Part
A.2004;179-814.
76. Chen RQ. Nanometer materials and health-care textiles. Dye stuff Ind. 2002;39:24-28.
77. Coyle S, et al. Smart Nanotextiles: A Review of Materials and Applications. MRS Bull. 2007;32:434-442.
78. Daoud WA and Xin JH. Low temperature sol-gel processed photocatalytictitania coating. J. Sol-Gel Sci.
Technol. 2004;29:25-29.

JPN | Volume 4 | Special Issue 2: Reviews on Pharmaceutics and Nanotechnology

6

e-ISSN: 2347-7857
p-ISSN: 2347-7849
79. David SS. Nanoparticle-based permanent treatments for textiles. United State Patent, No.2002;6,607:
994.
80. Dong WG and Huang G. Research on properties of nanopolypropylene/TiO2 composite fiber. J. Textile Res.
2002;23:22-23.
81. El-Molla MM et al. Nanotechnology to improve coloration and antimicrobial properties of silk fabrics. Indian
J. Fibre Textile Res. 2011;36:266-271.
82. Feynman R. Lecture at the California Institute of Technology. December 1959;29.
83. Harholdt K. Carbon Fiber, Past and Future. Ind. Fabric Prod. Rev.2003 88:14-28.
84. Huang ZM, et al. A review on polymer nanofibers by electrospinning and their applications in
nanocomposites. Compos. Sci. Technol. 2003;63:2223–2253.
85. Joshi M and Bhattacharyya A. Nanotechnology – a new route to high performance functional textiles,
Textile Progr. 2011;43:155-233.
86. Kathiervelu SS. Applications of nanotechnology in fiber finishing.Synth. Fibres. 2003;32:20-22.
87. Lee HJ, et al. Antibacterial effect of nano sized silver colloidal solution on textile fabrics. J. Mater. Sci.
2003;38:2199-2204.
88. Lei Q and Juan PH. Application of nanotechnology for high performance textile.2003;1-8.
89. Qian L and Hinestroza JP. Application of nanotechnology for high performance textiles. J. Textile Apparel
Technol. Manage. 2004;4:1-7.
90. Stegmaier T, et al Techn. Textil. 2004;47:E142.
91. Sennett M and Welsh E. Dispersion and Alignment of Carbon Nanotubes in Polycarbonate. Appl. Phys. A.
2003;76:111-113.
92. Ko FK, Text. Asia. 2001;32:25.
93. Song XQ, et al. The effect of nano-particle concentration and heating time in the anti-crinkle treatment of
silk. J. Jilin Inst. Technol.2001;22:24-27.
94. Taniguchi N, (1974). On the basic concept of nano-technology Proceedings of the International Conference
on Production Engineering Tokyo Part II Japan Society of Precision Engineering.
95. Wang CC and Chen CC. Physical properties of cross-linked cellulose catalyzed with nano titanium dioxide. J.
Appl. Polym. Sci. 2005;97:2450-2456.
96. Wang RH, et al. ZnO nano rods grown on cotton fabrics at low temperature. Chem. Phys. Lett.
2004;398:250-255.
97. Wong YWH, et al. Selected applications of nanotechnology in textiles. AUTEX Res. J. 2006;6:1-8.
98. Sawney A.P.S. et al. (2008) Modern Applications of Nanotechnology in Textiles, Textile
Research Journal. 2008;78:735.
99. Voigt I, et al. Sep. & Pm. Tech. 2001;25:509.
100.
Harper TE. Ind. Fab. Prod. Rev. 2004;89:64.

JPN | Volume 4 | Special Issue 2: Reviews on Pharmaceutics and Nanotechnology

7

