Natural and Sustainable Raw Materials for Sanitary Napkin | OMICS Internat... Page 1 of 6

Home Publications Conferences Register Contact

e

VPN
L% 5  Journa of Textile Science & Search.

A\, L . .
i Engineering

ISSN: 2165-8064

u

Make the best use of Scientific Research and information from our 700+ peer reviewed, Open Access Journals that operates with the help of 50,000+

Editorial Board Members and esteemed reviewers and 1000+ Scientific associations in Medical, Clinical, Pharmaceutical, Engineering, Technology

and Management Fields.

Meet Inspiring Speakers and Experts at our 3000+ Global Conferenceseries Events with over 600+ Conferences, 1200+ Symposiums and 1200+
Workshops on

Medical, Pharma, Engineering, Science, Technology and Business

Research Article Open Access

Natural and Sustainable Raw Materials for Sanitary Napkin Select your language of interest

to view the total tent i
Barman A%, Katkar PM and Asagekar SD o viewihe fofal content in your

. . . i X . N . interested language
Department of Textile, DKTE, Society’s Textile and Engineering Institute Ichalkaranji, Maharashtra, India

Select Language |

*Corresponding Author:  Barman A Powered by “e-&l Translate
Research Scholar, Department of Textile
DKTE, Society’s Textile and Engineering Institute Ichalkaranji-416115 Post your comment

Maharashtra, India
Tel: 0230 242 1300

E-mail: anuradha.barman00@gmail.com Share This Article

Received date: June 30, 2017; Accepted date: July 13, 2017; Published date: July 20, 2017

Citation: Barman A, Katkar PM, Asagekar SD (2017) Natural and Sustainable Raw Materials for Sanitary Napkin. J
Textile Sci Eng 7: 308. doi: 10.4172/2165-8064.1000308

Relevant Topics
Copyright: © 2017 Barman A, et al. 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, Advantages of
provided the original author and source are credited. E-Business
Apparel
Visit for more related articles at Journal of Textile Science & Engineering
Applied Arts
View PDF | Download PDF Applied Engineering
Applied Statistics
Abstract Aeplied Slatisties

Biological Engineering

The present paper highlights the issue of non-biodegradability of personal hygiene product and how it has become Brittle Materials
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a serious environmental concern all over the world. Emphasis is given to use naturally available absorbent fibres

such as organic cotton, banana fibre, jute, bamboo etc., which are widely available and biodegradable in nature Business & Management
having low carbon footprint which not only makes it eco-friendly but also reduces the cost of sanitary pad. And to Ceramics Engineering
enhance the retention of fluid cellulose based hydro gel can be used instead of synthetic super absorbent polymer. =

Sustainability of hygiene product can be attained by replacing petroleum based raw material with an ecofriendly
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Currently, the world is facing a very big problem of carbon footprint of feminine hygiene product. As there is a N =
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huge amount of non-biodegradable material dumped in landfill, which releases harmful gasses into to the

atmosphere. India being a developing country, with a population of 1.34 billion, out of which 323.6 million female
between the age group of 15-49 [1]. If we consider that 10% of Indian women uses disposable sanitary pad then

i

each individual will generate at least half a kilo of waste a month. In that way, 10% of the female population in Article Tools

India will generate 16180 tons of waste every month. In order to deal with it, we need to focus on developing a

more sustainable product by choosing the raw material having low carbon footprint. Material which are used in Export citation
feminine hygiene product are derived from natural resource mostly petroleum based which cannot be reused or Share/Blog this article
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compost and at the same time over-exploitation of these resources have to be stopped otherwise nothing will be
left for our future generation. We have to find an alternative raw material that is sustainable in nature, without Article Usage
compromising on the functional requirement of the product [2].
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Conventional structure and material used in sanitary napkin
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In order to classify the raw material for sanitary pad, first we have to understand the basic mechanism how a
August-2017 - Jul 14, 2018]

sanitary pad works, what are their requirements and accordingly we have to select the same. Sanitary pad
comprises of multilayered structure in which each layer have specific function to perform. It consists of three main Breakdown by view type
layers the top sheet, absorbent core and barrier sheet (Figure 1).
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Figure 1: Conventional structure and material used in sanitary napkin.
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a) Top sheet: It is designed to transfer fluid quickly from the top sheet to secondary layers. The top sheet contains
thermoplastic fibers to prevent capillary collapse of this layer, and small amount of hydrophilic absorbent fibre to
allow fluid to absorb. Commercially available top sheet are made up of polypropylene fibre [3].

b) Absorbent core: It is interposed between top sheet and barrier layer main function is to absorb and retain the
fluid. Moreover, to have comfort, absorbent core need to be thin, soft and pliable. The core was made up of wood
pulp traditionally but there is constant effort to replace it by air laid wood pulp and SAP to improve its absorption
efficiency. SAP turns the absorbed liquid into a jelly-like state so that it would not retract back [4,5].

¢) Barrier sheet: It seals the fluid from staining or leakages. It is a breathable but fluid impermeable film made up
of polyethylene [6].

Few components of sanitary pad will disintegrate and be attacked by the bacteria in a public or private sewage
disposal system but polyethylene or polymeric films used as a barrier sheet remain intact as this polymer are inert
and are not broken down by bacteria and thus pollutes the environment.

Alternative sustainable raw material to disposable hygiene product
The following raw materials can be used to replace existing material used in sanitary pads.

Raw material for top sheet: Organic cotton as top sheet is one the commonly advised raw material for sanitary
napkin because of its non-irritant, skin friendly and superior liquid retention properties. It is soft and breathable
which gives comfort and dryness. Cotton wicks away moisture and keeps skin dry and its pH compatibility makes it
skin friendly [7,8]. Organic cotton are cultivated from non-treated Genetically Modified (GMO) seed and is grown
using method and materials having low impact on environment that is without any use of synthetic agricultural
chemical such as fertilizer and pesticides. The crop needs to be certified by a certifying body or the USDA. As cotton
fibre comes directly from nature, it degrade when disposed [9].

Recently Lenzing have come up with a new fibre called TENCEL®Biosoft which is a lyocell fibre, fully biodegradable
and hydrophobic in nature with extra softness that makes it an excellent choice to be used as top sheet. Tencel is
incredibly comfortable because of its even surface and has excellent moisture transfusion through capillary action
and wicking [10]. It has a distinctive fibril configuration; fibrils are like fine hair like structure. The submicroscopic
channel between the individual fibrils control absorption and liberate moisture. Thus, these tiny fibrils assure best
possible transportation of moisture. The ideal moisture management of this cellulosic fiber is responsible for the
reduced bacteria growth [11].

Raw material for absorbent core: The primary requirement of sanitary pad is absorbency of menstrual fluid.
Therefore, selection of core material totally depends on the absorbency and retention property of fibre. Bamboo
fibre is a novel alternative raw material for absorbent core. Bamboo absorbs and wicks water 3-4 times better than
cotton and reduces odor as the fiber is filled with multiple micro-holes and micro-gaps. Bamboo is soft to feel as
the fibre is naturally round in shape it does not require any chemical treatment to smoothen it. An additional
significant property of bamboo is the anti-microbial agent that is bamboo kun naturally present in it [9,12]. In one
of the research work done by IIT Kharagpur, Jute fibre was used to substitute cotton pad. And it was found that jute
fibre is one of the best replacements for cotton as healthy production of jute in eastern India facilitates this fiber
with 65-70% cellulose content and high water affinity. Jute is having lower price than cotton fibre and abundant in
north-east of India. The additional advantage of jute fibers to cotton is that the fiber length is much shorter in the
case of jute easing the preparation of cellulose pulp [13,14].
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Sanitary pads from banana fibre were developed by SHE (Sustainable Health Enterprises) a non-profitable NGO,
their intention was to make affordable, quality and eco-friendly sanitary napkins available to girls and women in
developing country. Banana is a natural absorbent fibre; the key reason is its natural porosity. Banana fibre is an
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eco-friendly fibre like jute fibre. It is bio-degradable and has no negative effect on environment and thus can be
categorized as eco-friendly fibre. Banana fibre is mainly cultivated for fruit. The fibres are harvested from the
plant's trunk, which are normally unused and go to waste [15,16].

Studies have been done to replace cotton fillers by flax spinning waste to be used as an absorbent core of sanitary
pad, which is much cheaper than pure cotton as well as highly absorbent and have natural cellulosic composition.
It was observed that absorbency of fibre increased after scouring and bleaching. To give antimicrobial activity flax
absorbent core was treated with 70% aloegel extract which showed satisfactory antimicrobial and antifungal
potential [17].

To further improve the absorbency of sanitary pad cellulose based hydrogel were manufactured to imitate
synthetic superabsorbent polymer by a sustainable process using a nontoxic cross linking agent. Cellulose based
hydro gel are based on sodium carboxy methylicellulose (NaCMC) and hydroxyethyl cellulose (HEC) cross linked with
divinylsulfone (DVS). It can swell like SAP and shows fluid retention under centrifugal load. These has been possible
by introducing microporous structure into the hydrogel ,by introducing phase inversion desiccation technique in
acetone, which increases the retention and swelling kinetics due to capillary effect. Main advantage of cellulose-
based hydrogel over current SAP is that they are environment friendly, biodegradable and excellent
biocompatibility [18,19].

Raw material for barrier sheet

Widely used protective film in hygiene products are polyethylene and polyurethane, which are non-biodegradable
plastic. This plastic material can be replaced by bio-based plastic prepared from starch. Many research works on
bio-plastic are in progress. Biodegradable plastic can be a bio-derived and biodegradable/compostable (e.g.,
polylactides, polyhydroxyalkanoates) or a fossil fuel-derived and biodegradable (e.g., polycaprolactone) [20].
Nonabsorbent fibres such as polypropylene, ethylene etc. are derived from petroleum resources, which have high
carbon footprint and non-biodegradable in nature. An alternative sustainable replacement of petroleum- based
fibre is the PLA (Poly Lactic Acid) fibre, which is derived from cornstarch using latest biotechnology. It is most
promising thermoplastic biodegradable polymer material. In order to enhance the functional property of PLA,
TiO2/Ag+ is added which give an antimicrobial property to PLA. After adding a copy of inorganic nano-TiO2/Ag+,
the antibacterial rate of PLA films to Coli bacillus, Staphylococcus and Mildew were exceeded 95% [21]. Non-toxic,
anti-bacterial and biodegradable characteristic of modified PLA makes it an excellent choice to be used in hygiene
industry. The only drawback at present is the high cost of synthesis of this high molecular weight PLA that is 5-6
times more than conventional plastic [22].

Conclusion

Nature has encompassed every solution within itself. With more and more use of natural fibre in hygiene product
will make it ecofriendly. Use of natural fibre in sanitary pad will reduce the cost of the product will lower accessible
to low income group women. As the product is biodegradable, prevent non-biodegradable waste generation. We as
a technologist have to find a sustainable way so that we endow a better world for next generation.
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Posted on Jan 22 2018 at 8:06 pm
Most informative and interesting article. Thank you.
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Posted on Jan 16 2018 at 4:02 pm
Greeting! Dear Sir Im looking to start sanitary napkin production can you explain me about the budget and expenses and
where we can get raw material and machines what is the cost.
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Posted on Jan 05 2018 at 11:19 pm
how can we get these sanitory pads for trial
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Posted on Dec 06 2017 at 2:55 pm
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Posted on Dec 06 2017 at 12:44 pm

The information given is absolutely eye opening and useful. | am one of the manufacturer of biodegradable sanitary
napkins. If you could please help us with the suppliers of all these well tested biodegradable material to be used as
different layers of sanitary napkins, we would like to design our napkins using them instead of using certified Chinese
natural material and can make our napkins 100% Indian.

Post your comment

Name: *

E-mail:

Your comment: *

Anti Spam Code:

: @ Can't read the image? click here to refresh

Postyourconﬂnent]

Peer Reviewed Journals

Make the best use of Scientific Research and information from our 700 + peer reviewed, Open Access Journals

Page 4 of 6

LXYe
obessaly JNOA 9ARST

(

mhtmil:file://C:\Users\admin\Desktop\SAPCEL\Natural and Sustainable Raw ...

]

12-04-2020



Natural and Sustainable Raw Materials for Sanitary Napkin | OMICS Internat... Page 5 of 6

Journals by Subject Clinical & Medical Journals
Agri and Aquaculture Geology & Earth Science Anesthesiology Molecular Biology Psychiatry
Biochemistry Immunology & Microbiology Cardiology Nephrology Pulmonology
Bioinformatics & Systems Biology Informatics Clinical Research Neurology Radiology
Biomedical Sciences Materials Science Dentistn Nursing Reproductive
Business & Management Mathematics Dermatolo Nutrition Medicine
Chemical Engineering Medical Sciences Diabetes & Oncolo Surgery
Chemists Nanotechnology i i
Chemistry Endocrinology Obhthalmolo Toxicology
Clinical Sciences Neuroscience & Psychology
Clinical Sciences .
Gasteroenterology Orthopaedics
Computer Science Nursing & Health Care :
Genetics Patholo
Economics & Accounting Pharmaceutical Sciences Haematolo
Endineeri Physi Haemalology Pediatrics
ngineering ysics Healthcare ]
X X X — Physicaltherapy &
Environmental Sciences Plant Sciences .
Immunology Rehabilitation
Food & Nutrition Social & Political Sciences . .
Infectious Diseases
General Science Veterinary Sciences
Medicine
Genetics & Molecular Biology
Microbiology
International Conferences 2018-19
Meet Inspiring Speakers and Experts at our 3000+ Global Annual Meetings
Conferences by Country Medical & Clinical Conferences Conferences By
Subject
USA Spain Poland Microbiology Oncology & Cancer ) -
Pharmaceutical Sciences
Australia Canada Austria Diabetes & Endocrinology Cardiology
Pharma Marketing & Industry
UAE China Turkey Nursing Dentistry
Agri, Food & Aqua
Italy France Finland Healthcare Management Physical Therapy »
[ Nutrition
Rehabilitation
Germany India Ukraine Neuroscience
) Physics & Materials Science
Psychiatry
UK Malaysia Denmark Immunology
. . Environmental Science
Infectious Diseases
Japan Singapore Mexico Gastroenterology e )
. . Jel le}
Medical Ethics & Health ngnecnn
Brazil South Norway Genetics & Molecular Policies Veteri
Africa Biology Veterinary
South Romania -
Palliativecare Chenmical Engineering
Korea New Pathology
Zealand Al ive Health Reproductive Medicine & Business Management
e Women Healthcare
Netherlands Philippines Massmedia
Pediatrics s I
urge
Geology & Earth science
Ophthalmology Radiology
Contact Us
Agri & Aquaculture Journals Biochemistry Journals Business & ManagementJournals  Chemistry Journals
Dr. Krish Datta A Ronald Gabriel Shaw
agriaquaculture@omicsonline.com biochemjournals@omicsonline.com business@omicsonline.com chemistryjournals@omicsonline.com
+1-702-714-7001 Extn: 9040 1-702-714-7001 Extn: 9037 1-702-714-7001 Extn: 9042 1-702-714-7001 Extn: 9040
Clinical Journals Engineering Journals Food & Nutrition Journals General Science g
Datta A James Franklin Katie Wilson Andrea Jason 2
clinicaljournals@omicsonline.com engineeringjournals@omicsonline.com nutritionjournals@omicsonline.com generaIscience@omicsonline.com‘D
1-702-714-7001 Extn: 9037 1-702-714-7001 Extn: 9042 1-702-714-7001 Extn: 9042 1-702-714-7001 Extn: 9043 py EJ<
N..C
Genetics & Molecular Biology Immunology & Microbiology Materials Science Journals Nursing & Health Care Jou?épls%
Journals Journals Rachle Green Stephanie Skinner )
Anna Melissa David Gorantl materialsci@omicsonline.com nursinghealthcare@omicsonline.cGm
geneticsmolbio@omicsonline.com immunomicrobiol@omicsonline.com 1-702-714-7001 Extn: 9039 1-702-714-7001 Extn: 9039 8
T=1Uz=-714-7007T"EXIN:"90U0 =rUz=14-7T0UT EXINT9UT4 @
Medical Journals Neuroscience & Psychology Pharmaceutical Sciences Journals ~ Social & Political Science Journals
Nimmi Anna Journals Ann Jose Steve Harry
medicaljournals@omicsonline.com Nathan T pharmaijournals@omicsonline.com social_politicalsci@omicsonline.com
1-702-714-7001 Extn: 9038 neuropsychology@omicsonline.com 1-702-714-7001 Extn: 9007 1-702-714-7001 Extn: 9042

1=70z=714-70UT EXINT U&7

mhtmil:file://C:\Users\admin\Desktop\SAPCEL\Natural and Sustainable Raw ... 12-04-2020



Natural and Sustainable Raw Materials for Sanitary Napkin | OMICS Internat... Page 6 of 6

© 2008- 2018 OMICS International - Open Access Publisher. Best viewed in Mozilla Firefox | Google Chrome | Above |E 7.0 version

LXYe
obessaly JNOA 9ARST

mhtmil:file://C:\Users\admin\Desktop\SAPCEL\Natural and Sustainable Raw ... 12-04-2020



