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Abstract— This paper gives a review for scope of natural variants
in the field of antimicrobial finishes. The main reason of
increased interest in this field include: an increased awareness
towards personal hygiene, demand for eco friendly finishes and
to prevent skin infections, body odour to improve physiological
comfort value of garments. The microbial infestation is a
common problem especially in natural textiles due to their
receptiveness for moisture, dirt, food particles giving scope for
microbes growth. In case of innerwear that is next-to-skin the
situation becomes more critical. This paper throws light on the
present available variants that can be used as antimicrobial
finish and how their effect can be evaluated to find out effective
variant in terms of performance and durability.
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I. INTRODUCTION

The use of antimicrobials dates back to ancient
Egypt where these were used in the procurement of
mummies. The first antimicrobial textile material,
in modern history, was developed by Lister in 1867.
Over the last few years there has been increased
interest in antimicrobial finishes. The main reasons
for this include: Promotion of healthier and
physically active lifestyle; as increased awareness
of the harmful effect of micro-organisms on textiles
as well as on human hygiene and freshness, and the
greater use of synthetic fibres and blends in the
terms such as shirts, hosiery, blouses and innerwear,
which tend to cause greater ‘prespiration wetness’
because of poor moisture transport properties as
compared to the natural fibres.

Il. MICROBES

Mould, mildew, fungus, yeast, bacteria and virus
(micro-organisms) are part of our everyday lives.
There are both good and bad types of

microorganisms. The thousand of species of micro-
organisms that exist are found everywhere in the
environment, on our garments and on our bodies.
Microbes, their body parts, metabolic products and
reproductive parts, cause multiple problems to
textiles. There are human irritants, sensitisers,
toxic-response agents, causers of disease and simple
discomforting agents.

A. The Microbial Growth Promoters

The human skin is usually crowded with
innumerable microbes. In favourable conditions
certain bacteria can grwo from a single germ to
million in a very short period of time. They can
double every 20 to 30 minutes in a wam and moist
micro climate that has plenty of food for them, e.g.
perspiration and other body secretion, skin particles,
fats and leftovers from worn out threads. The
common promoters are as following:

. Temperature

« Moisture

« Dirt

« Receptive Surface

« Perspiration

« Food Particles

. Textile Finishes

B. The Effect of Microbes on Textile and Humans

Although microbes can be useful in many ways,
e.g. in brewing, baking and biotechnology, they
can also be harmful to both textile and humans.
The various effects of microbes are stated as
follows:

. Bad Odour

. Skin and Soft Tissue Infections
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« Staining of Fabric

« Slick slimy handle

« Loss of Functional Properties
« Decrease in Life of Textile

I1l. THE ANTIMICROBIALS

The term antimicrobial refers to a broad range of
technologies that provide varying degrees of
protection for products and buildings against
microbes. Antimicrobials are very different in their
chemical nature, mode of action, impact on people
and the environment, in-plant-handling
characteristics, durability on various substrates,
costs, and how they interact with good and bad
microbes. Antimicrobials are used on textiles to
control bacteria, fungi, mould, mildew, and algae.
This control reduces or eliminates the problem of
deterioration, staining, odours, and health concerns
that they cause. The microbial infection and body
odour become critical to study in innerwear for
various concerns that include: to tackle
physiological discomfort, to save textile itself from
damage and stain to maintain aesthetics, to maintain
proper hygiene and as a value addition to end
product.

A. Requirements from a Antimicrobial Finish

Following are the major requirements for an
effective antimicrobial finish:

« Durability to washing, dry cleaning and hot
pressing

« Selective activity to undesirable microbes

« It should not produce harmful effects to the
manufacturer, user and the environment

« It should compile with the statutory
requirements of regulating agencies

« Compatibility with the chemical processes

« Easy method of application

« No deterioration of fabric quality

« Resistant to the body fluids

« Resistant to disinfectant/sterilisation

« Quick acting and effective in Killing or
inhibiting the growth of a broad spectrum of
microbes

« Non-selective and non-mutable to pathogens

« Fast to repeated laundering, dry cleaning and
exposure to light

. Safe and comfortable to wear (No irritation to
skin)

« Minimal environmental impact

« Compatible with other finishing agents

« Low cost

B. Available Antimicrobial Treatments

There are a number of options available to induce
antimicrobial properties in textiles as follows:

« Oxidising Agents e.g. Aldehydes

« Coagulants e.g. Primary alcohols, halogens

« Triclosan Products e.g. Bis-phenyl derivatives

+ Quarternary Ammonium Compounds

« Complex Metallic Compounds e.g. Based on

Silver, Cadmium, Mercury
« Chitosan derived from Chitin
« Natural e.g. Plants, Herbs, Shrubs

C. Investigating Natural Variants Over Synthetic

The natural variants possess more potential for
investigation because of following reasons:

« Eco-friendly

. Least toxicity

« Suitability for next-to-skin innerwear

« Vast scope of research to counteract microbe’s
resistant development towards antimicrobial
finishes

. Safe handling

TABLE |
NATURAL SOURCES OF ANTIMICROBIALS

SNo Natural Sources (Plants, Herbs)
Name Botanic Name

1 Alfalfa Medicago sativa

2 Allspice Pimenta dioica

3 Aloe Aloe barbadensis

4 Ashwagandha Withania somniferm

5 Black Pepper Pepper nigrum

6 Basil Ocimum basilicum

7 Clove Syzygium aromaticum

8 Garlic Allium sativum

9 Hemp Cannabis sativa

10 Lemon Balm Melissa officnalis

These and many more natural variants are
available in nature that can be used to extract out
antimicrobial chemicals. Generally we need a
specific medium for extraction of these variants e.g.
water, ethanol, menthol, chloroform,
dichloromenthol, ether, acetone, etc. .
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D. Antimicrobial Application and Testing

The antimicrobial finishes are generally applied
by following means to the textile substrate:

« Absorption or Surface Treatment

« Chemical Bonding

« Micro-encapsulation

The antimicrobial activities are generally tested
both qualitatively and quantitatively through
available standard tests as follows:

. AATCC 100-2004 (Assessment of

antibacterial finishes on textile materials)

« AATCC 147-2004 (Parallel streak method)

« AATCC 90-2011 (Antibacterial activity

assessment of textile materials: Agar plate
method)

E. Characteristics of Innerwear

Functional innerwear is a base layer that
efficiently transports moisture away from the skin,
keeps you comfortable during workouts, ensures the
best body temperature for optimal performance in
all conditions and effective resistance to microbial
growth to provide best hygiene to avoid skin
infections (fig. 1).

Fig. 1 Microbial infection on skin

IV.CONCLUSIONS

The natural variant has immense scope for
research in order to provide physiological
comfortable innerwear with antimicrobial finish.
The scope also lies in further investigation of
physical properties to check the effect of
antimicrobial finishes on them. With the word of
Green Technology growing the field provides
opportunity for research and applications.
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