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1. Introduction
The recent developments in knitting technology and
processing of knitted fabrics have extended their scope
for a large spectrum of end use, from usual apparel
fabrics and hosiery to functional products. The con-
sumers demand for knitted cotton fabric has increased
and diversified concerning certain functional proper-
ties and high performance in addition to usual proper-
ties such as comfort, handle, easy care, aesthetic ap-
peal etc. [1]. But, natural fibres like cotton provide an
excellent room for the growth of micro-organisms
which causes unwanted effect not only to the cotton
textiles itself but also to the wearer [2]. These effects
include the generation of unpleasant odour, stains and
discolouration of coloured fabric, a reduction in fabric
mechanical strength and an increased likelihood of
contamination. For these reasons, it is highly desirable
that the growth of microbes on the cotton textiles should
be prohibited or minimized during their use or storage
[3-4]. So, it is important to develop antibacterial cot-
ton fabric where aesthetic and hygiene is important
and safety is necessary.
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A number of chemicals have been employed to impart
antibacterial activity to textile goods. These chemicals
include inorganic salts, organometallics, iodophors
(substances that slowly release iodine), phenols and
thiophenols, onium salts, antibiotics, heterocyclics with
related compounds, formaldehyde derivatives and
amines [5]. Majority of such products are synthetic
based and may not be environment friendly. The com-
pliance to the regulations imposed by international
bodies, such as EPU is essential. The textile industry
continues to look for eco-friendly processes that sub-
stitute for toxic textile chemicals [6]. Recently, natural
materials like chitosan, natural dyes, herbal products
such as aloe vera, tea tree oil, eucalyptus oil, tulsi and
neem leaf extracts are attracting the attention of re-
searchers because of their availability of resources,
low cost, easy handling and minimum damage to the
environment. In addition, they have unique properties
such as non-toxicity and biological degradability [7].
Nowadays, chitosan, a natural linear bio-
polyaminosaccharide has opened up a new avenue in
this area of research and has also been studied as a
new antibacterial agent for textiles [8]. Protonated
amino groups of glucosamine units in chitosan may
inhibit growth of micro-organisms by holding nega-
tively charged cell walls [9]. However, the major prob-
lems of chitosan as an antibacterial agent are its loss
of antibacterial activity under alkaline conditions due
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to its loss of the cationic nature and its poor durability
on textile fabrics due to its lack of bonding force with
fabric [10].

Though plenty of research work has already been done
using chitosan and herbal products but the work on
knitted cotton fabric is found to be very scanty and
sporadic. Therefore, to overcome the problem, it has
been thought worthwhile to synthesize and character-
ize chitosan citrate as the chitosan derivative has the
possibility of forming covalent bonds with cellulose
and also to evaluate its potentiality towards antibacte-
rial and crease resistant finishing of knitted cotton
fabric.

2. Materials and Methods
2.1 Materials
Chitosan having 75% degree of acetylation was ob-
tained from HiMedia Laboratories Pvt. Ltd., Mumbai,
India. Mill scoured and bleached single jersey knitted
cotton fabric (15.74 wales/cm, 20.47 courses/cm,
322.36 stitches/cm2 and 166.88 g/m2), supplied by
Four Star international, Sodepur, Kolkata (North), In-
dia was used after purification by scouring for 2 h boil
using aqueous solution of 1% sodium hydroxide. The
fabric was then thoroughly washed and air dried at
room temperature. All the other chemicals used were
of reagent grade.

2.2 Methods
2.2.1 Preparation of chitosan solution
About 1g of the procured chitosan was mixed with 1%
acetic acid (1ml of acetic acid in 99 ml of distilled
water) and the mixture was stirred for 24 h. After 24
h, chitosan was found to be dissolved in acetic acid
and a clear viscous solution was obtained.

2.2.2 Synthesis of chitosan citrate
1% chitosan solution was added into a bath containing
an aqueous solution of 100 ml of tri-sodium citrate
(10% w/v), at 4°C for 3-4 h. At the same time pH of
the solution was maintained in the range of 4.5-6.5
using hydrochloric acid. The resultant slurry was
washed with distilled water, put on a glass plate and
kept at room temperature for 48 h in order to dry the
material. The chemical reaction involved in this re-
spect is shown in Figure 2.1.

Figure 2.1: Synthesis of chitosan citrate

2.2.3 Characterization
Characterization of pure chitosan powder, trisodium
citrate dihydrate, chitosan citrate, knitted cotton fabric
and knitted cotton fabric treated with chitosan and
chitosan citrate were carried out by Perkin Elmer FT-
IR 6X keeping air as reference. In this analysis, reso-
lution of 4 cm-1 was chosen and data collection was in
the range of 4000-400 cm-1. 1H NMR spectrum of
chitosan and chitosan citrate was recorded on Bruker
AV 400 (Switzerland). 13C NMR experiments were
carried out at 25.1 MHz on a spectrophotometer using
cross polarization (CP) and magnetic angle spinning
(MAS) with high power 1H decoupling and 1s recycle
time.

2.2.4 Fabric treatment
Fabric samples (10in×3in) were padded in an aqueous
solution of dissolved chitosan citrate (0.2-1.6%) in two
dipped two nipped to give a wet pick up of 70%. The
padded samples were dried at 1000C for 2 min and
cured at 1700C for 2 min. The cured fabrics were
washed with hot water followed by cold water and
then dried. The same procedure was followed for the
treatment of the fabrics with chitosan dissolved in 1%
acetic acid solution.

2.3 Testing
2.3.1 Dry and wet crease recovery angle
Test on knitted cotton fabrics for the crease recovery
angle was carried out by the Shirley Crease Recovery
Tester as detailed in IS: 4681-1981 (Reaffirmed 2004).
A sample of the knitted cotton fabric 15 mm × 40 mm
was cut from both wales and course directions. Then
the sample was carefully folded into half, kept be-
tween two glass plates and a 1kg weight was placed
on the top. After 3 min, the load was removed and the
sample was placed on the fabric clamp in the tester
and allowed to recover from creasing. Finally, the fabric
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crease recovery angle was read and recorded. The same
procedure was carried out for measuring wet crease
recovery angle for which each sample was immersed
in water for 1 min and then placed between two pieces
of blotting paper for 2 min to remove excess water
[11].

2.3.2 Bursting strength
The bursting strength of the sample was tested using
Bursting Strength Tester (UBIQUE Enterprises, Pune,
India) according to ASTM D3786.

2.3.3 Bending length
When a certain length of a fabric bends at a given
angle due to its own weight, it is defined as the fabric
bending length. Bending lengths of treated and un-
treated samples were determined according to the
ASTM D1388-96 (Reapproved 2002) protocol using a
fixed angle flexometer (Paramount Stiffness Tester,
Coimbatore, India). A fabric sample, 200 mm × 25
mm was first mounted on the horizontal stage under
the weight of the graduated ruler specially designed
for this experiment and pushed forward. The strip of
fabric will commence to droop over the edge of the
platform and the movement of the ruler and the fabric
continued until the tip of the specimen viewed in the
mirror cuts both the index lines at the standard angle
of deflection of 41.50. The bending length was mea-
sured immediately from the scale mark opposite a zero
line engraved on the side of the platform. Each speci-
men was tested four times and the average value was
reported.

2.3.4 Whiteness index
By using Reflection Spectrophotometer (Color Eye -
2180 UV, Macbeth, USA), the fabric whiteness changes
after finishing were evaluated according to ISO 105-
J02:1997 Textiles. Three readings were taken for each
sample and the average value was reported.

2.3.5 Air permeability
Air Permeability Tester (Innolab India, Haryana, In-
dia) was used to measure the air permeability at 100
Pa air pressure. ASTM D737-04 test standard was
followed and an average of three readings was re-
corded.

2.3.6 Anti bacterial activity
The antibacterial activity was quantitatively evaluated
against Staphylococcus aureus (ATCC 25923), a Gram-
positive bacteria and Escherichia coli (ATCC 25922),
a Gram-negative bacteria, according to ASTM E 2149-

2001 test method. An incubated bacterial culture in a
nutrient broth was diluted using a sterilized 0.5mM
phosphate buffer (KH2PO4, pH 6.8) in order to obtain
a final concentration 1.5-3.0 x 105 colony forming units
(CFU)/ml. This solution was used as a working bacte-
rial dilution. The treated fabric sample (1g) was cut
into small squares with 5mm length and transferred to
a 250 ml Erlenmeyer flask containing 50ml of the
working bacterial dilution. All the flasks were loosely
capped, placed in the incubator and shaken for 1 h
with 120 rpm speed at 370C using a Wrist Action in-
cubator shaker. After a series of dilutions using the
buffer solutions, 1ml of the diluted solution was plated
in nutrient agar. The inoculated plates were incubated
at 370C for 24 h. Then the optical density (OD) at
lmax (660 nm) of the solution was measured with the
help of Spectrophotometer. From OD reading, the CFU/
ml was calculated referring 1OD = 2.04x108 CFU/ml.
The same treatment was carried out for untreated fab-
ric samples. The percentage reduction of bacteria was
calculated as follows:

Where, CFU/ml U and CFU/ml 
T
 are the colony form-

ing units per ml of untreated and treated fabric samples.

2.3.7 Wash durability test
To evaluate the durability of chitosan and chitosan
citrate on knitted cotton fabrics against several wash
cycles, washing of the samples was carried out as per
IS: 687-1979 by using a neutral soap (Iodet T-0.5%) at
400C±20C for 30 min, keeping the MLR at 1:50 fol-
lowed by rinsing, washing and drying. After drying,
the test samples were assessed for antibacterial activ-
ity using the method mentioned above.

3. Results and Discussion
3.1 Characterization of chitosan citrate
FT-IR, 1H NMR and 13C NMR has served as the basis
for structure characterization in this study. The FT-IR
spectra of pure chitosan powder, tri-sodium citrate
dihydrate and chitosan citrate are shown in figures 2-
4. The FT-IR spectrum of pure chitosan powder showed
the N-H bending peak at 1649 cm-1, while the band for
the stretching of N-H overlapped with O-H stretching
at 3449 cm-1. The band of C-H stretching was located
at 2923 cm-1. On the other hand, the vibration of the
C-O stretching of primary alcohol appeared at 1080
cm-1. Finally, the C-O-C stretching peak was located
at 1377 cm-1 (Figure 3.1).
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Figure 3.1: FT-IR spectrum of pure chitosan powder

For tri-sodium citrate dihydrate, the FT-IR spectrum
shows a broad band at 3451 cm-1 for the three car-
boxylic Na. Another broad band appeared at 1591
cm-1 refers to the carboxylic C-O, whereas the C-O
stretching appeared at 1306 cm-1. The peak located at
2924 cm-1 refers to the stretching of C-H bond (Figure
3.2).

Figure 3.2: FT-IR spectrum of tri-sodium
citrate dihydrate

The FT-IR spectrum of chitosan citrate shows a peak
which appeared at 1654 cm-1 refers to the C=O of the
salt which formed after the ionic interaction occurred
between chitosan and citrate. Also, a band nearly at
1400 cm-1 appeared. This is due to the symmetric
stretching of carboxyl group. Moreover, the appear-
ance of a broad band at 3383 cm-1 refers to the over-
lapping of OH group peak of citrate ion with the OH
group peak of chitosan. This broad band did not ap-
pear in the pure materials like chitosan and tri-sodium
citrate (Figure 3.3). The above spectroscopic peaks
indicate the interaction between the protonated amine
groups of chitosan (NH

3
+) with the carboxyl groups of

the citrate (COO-).

Figure 3.3: FT-IR spectrum of chitosan-citrate

The 1H NMR spectra of chitosan and chitosan citrate
are shown in figure 3.4. The 1H NMR assignment of
chitosan is as follows: d = 5.50 (H1), d = 3.08 (H2),
d = 3.70-3.81 (H3, H4, H5 &

Figure 3.4: 1H NMR spectra of chitosan
and chitosan citrate

H6), d = 1.96 (a: -NH
2
) ppm. In 1H NMR spectrum of

chitosan citrate, the shape of H1 of chitosan is ef-
fected by the near inhibition spectra of tri-sodium ci-
trate dihydrate and or sodium isocitrate at d = 6.10 (a:
-COONa) ppm, d = 5.41 (b: -CH

2
) ppm, and d = 4.96

(d: -COONa) ppm. Again, the protons of c are over-
lapped in d = 4.25-3.90 with the H3, H4, H5 and H6
of chitosan and d = 3.40 (H2 of chitosan) is effected
by the near DMSO (Dimethyl sulfoxide) peak inhibi-
tion spectra at d = 3.75 ppm. The peak at d = 1.96 (a:
-NH

2
) ppm of chitosan is shifted to d =0.75 (e: -NH-

CO-) ppm of chitosan citrate.
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The 13C NMR of chitosan and chitosan citrate is shown
in Figure 3.5. The 13C NMR chitosan shows signal at
107.2 ppm which is assigned to the hydrogen bonded
to carbon C1 of chitosan.

Figure 3.5: 13C NMR spectra of chitosan
and chitosan citrate

The signals in 59.6 ppm, 81.1 ppm, 73.1 ppm, 82 ppm
and 64 ppm are assigned to carbons C2, C3, C4, C5
and C6 of chitosan respectively. In the spectrum of
chitosan citrate the appearance of peak at d = 43 ppm
is due to the reaction between C=O of sodium isocitrate
and -NH

2
 group of chitosan. However, the peak at ? =

184 ppm and d = 188 ppm is due to the presence of
carbon of -COONa groups of tri-sodium citrate and d
= 172 ppm is due to the carbon of C=O group attached
to the -NH group of chitosan. This is the evidence of
a condensation reaction between tri-sodium citrate and
chitosan due to which the amide group is converted to
imides.

3.2 Effect of concentration of antibacterial agents on
crease recovery angle of knitted cotton fabric
The aesthetic appeal of knitted cotton fabric or gar-
ment is severely affected due to its creasing tendency.
Creasing in cotton fabrics occurs due to the bonding
of free hydroxyl groups present in the amorphous re-
gions through hydrogen bonds when pressed or folded.
Thus, the creasing behavior of cotton may be directly
associated with the ability of free hydroxyl groups by
means of cross-linking of hydroxyl groups of adjacent

cellulose macro molecules. The performance of
chitosan and chitosan citrate in terms of dry and wet
crease recovery angle is shown in Figure 3.6.

Figure 3.6: Effect of concentration of different
antibacterial agents on DCRA and WCRA

of knitted cotton fabric

 It is revealed from the Figure 3.6 that, with the in-
crease in the concentration of chitosan citrate the dry
crease recovery angle (DCRA) increases significantly
upto 1%, thereafter it remains more or less same due
to the formation of surface coating thus ignoring the
possibility of cross-linking at higher concentration. But,
when compared with chitosan, the DCRA of chitosan
treated knitted cotton fabric was not satisfactory. A
significant decline in DCRA is observed when the
concentration of chitosan is increased beyond 0.4%.
The higher concentration of chitosan is believed to
form a surface coating thus ignoring the possibility of
cross-linking. Therefore, stiff film formed may deform
almost permanently when stressed. The wet crease
recovery angle (WCRA) also increases with the in-
crease in concentration of the finishing agents. But the
performance of chitosan citrate is found to be better
than that of chitosan. However, in all the cases the
WCRA is less than that of DCRA. This is due to the
breaking of hydrogen bonds already formed with the
application of water.

3.3 Effect of concentration of antibacterial agents on
bursting strength of knitted cotton fabric
The effect of concentration of antibacterial agents on
bursting strength of knitted cotton fabric is shown in
Figure 3.7. It is evident that the antibacterial agents
(chitosan and chitosan citrate) result in steep decrease
in the bursting strength with increasing concentration
upto 1%, thereafter a rapid decrease is observed.
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Figure 3.7: Effect of concentration of different
antibacterial agents on bursting strength

of knitted cotton fabric

When compared, chitosan treated fabric samples re-
sult in maximum decrease in bursting strength than
chitosan citrate which may be attributed to fiber
embrittlement, fabric stiffening or cellulosic damage
under acidic finishing condition. However, the decrease
in bursting strength observed in case of chitosan cit-
rate may be due to increase in the degree of cellulose
cross linking with this type of antibacterial agent [12].

3.4 Effect of concentration of antibacterial agents on
bending length of knitted cotton fabric
It is observed from Figure 3.8 that the application of
different antibacterial agents like chitosan and chitosan
citrate onto knitted cotton fabric reduces the bending
length upto 1 % concentration, thereafter it increases.

Figure 3.8: Effect of concentration of different
antibacterial agents on bending length

of knitted cotton fabric

At lower concentration that is up to 1%, the viscosity
of the solution is so low that it can penetrate into the
micro structure of knitted cotton fabric very well and
acts as a lubricating agent between the fibres in the
yarn and between the yarns of the fabric, imparting
softness to the material as a whole. This softness causes
a reduction in bending length. However, at higher
concentration (>1%), the viscosity of the solution in-
creases which ultimately results in maximum surface
deposition and formation of thick layer rather than
penetration. This ultimately gives out stiffening of the
samples. This stiffness causes a significant increase in
bending length. However, the performance of chitosan
citrate is comparatively better than that of chitosan.

3.5 Effect of concentration of different antibacterial
agents on air permeability of knitted cotton fabric
As shown in Figure 3.9, the air permeability of the
knitted cotton fabric treated with chitosan citrate re-
mained approximately unaltered. This may be due to
the X-Y planner structure of chitosan citrate which
ultimately forms a porous network favorable for aero-
dynamics [13].

Figure 3.9: Effect of concentration of different
antibacterial agents on air permeability

of knitted cotton fabric

When the fabric is treated with chitosan, the air per-
meability decreases constantly but, the reduction is
found to be rapid beyond 1% concentration due to the
formation of multilayered structure on the surface of
the fabric causing blockage of fabric pores thus hin-
dering air passage through the substrate.
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3.6 Effect of concentration of antibacterial agents on
whiteness index of knitted cotton fabric
It reveals from Figure 3.10 that there is no significant
change in fabric whiteness up to 1% concentration of
chitosan and chitosan citrate. However, when the con-
centration exceeds 1%, the whiteness of the fabric
started reducing significantly in both the cases. This
may be due to increase in the severity of reaction
between chitosan or chitosan citrate and cotton fibre
and the formation of a thick layer of chitosan/chitosan
citrate on the surface of the fabric.

Figure 3.10: Effect of concentration of antibacterial
agents on whiteness index of knitted cotton fabric

3.7 Antibacterial activity of chitosan and chitosan
citrate treated knitted cotton fabric
Figure 3.11 shows the antibacterial activities of the
fabric samples treated with chitosan and chitosan cit-
rate. All the samples exhibited strong antibacterial
activity after treatment and the optimum reduction in
bacteria was obtained at 1% concentration of chitosan
and chitosan citrate. The chitosan citrate treated samples
showed more reduction in bacteria (99.98% for Sta-
phylococcus aureus and 99.84% for Escherichia coli)
as compared to chitosan (99.85% for Staphylococcus
aureus and 99.80% for Escherichia coli). The results
showed that chitosan citrate treated fabric had an ex-
cellent antibacterial property due to its better efficacy.

Figure 3.11a: Effect of concentration of
anti-anti- bacterial agents on bacterial reduction

of  knitted cotton fabric.

Figure 3.11b: Effect of concentration of bacterial
agents on bacterial reduction of knitted cotton fabric

after ten washing cycles.

The antibacterial activity maintained more than 90%
reduction level even after 10 washing cycles in case of
chitosan citrate which is quite encouraging than
chitosan which showed poor results (on an average
61.87% reduction) after washing (Figure 3.11b). This
result confirms the fixation of chitosan citrate onto
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knitted cotton fabric by forming covalent bonds which
are durable against repeated washing. However,
chitosan does not form any covalent bond with the
substrate resulting poor durability.

4. Conclusion
Chitosan citrate was synthesized, characterized and
applied successfully onto knitted cotton   fabric by
pad-dry-cure process at different concentrations (0.2-
1.6%) with 70% wet pick up at padding. The treat-
ment of chitosan citrate on knitted cotton fabric at 1%
concentration has been shown not only to impart ex-
cellent antibacterial property against Gram positive
(Staphylococcus aureus) and Gram negative (Escheri-
chia coli) bacteria with good wash durability but also
improves wrinkle resistance with sufficient whiteness
and tolerable strength loss without hampering the fab-
ric comfort properties with respect to air permeability
and bending length.
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1. Introduction
Kota Doria is a handloom fabric which is known for
its special weaving style that makes the final fabric
translucent and light [1]. Its light, airy and comfort-
able feeling makes it first choice for the summer and
its softness and transparency makes it graceful and
part of fashion.

The fabric of Kota Doria is made up of cotton and silk
yarns in different combinations in warp and weft, which
are woven in such a fashion that they produce square
cheque patterns in the fabric. Cotton and silk yarns of
different counts are used in the weaving. The silk gives
the necessary transparency and gossamer finish to fab-
ric, while cotton provides strength and firmness to the
fabric [2]. Checks are popularly known as 'khats'.

In the present era of fashion awareness and modern-
ization, tastes and preferences of consumers change
rapidly. They demand variety in clothing. Due to fast
changing fashion trend there is a need to bring novelty
in designs and designing techniques to satisfy increas-
ing demands of consumers for variety.

Value addition in Kota Doria can be done by using
new yarns or combination of yarns (natural-bamboo-
silk).

Bamboo viscose, also known as regenerated bamboo,
is a regenerated cellulosic fibre. In the last few years
in the world market, more and more products from
bamboo fibres have been appearing. It is marketed as
having exceptional properties such as superior com-
fort and hand, as well as antimicrobial properties. Yarns
of bamboo fibres provide the desirable properties of
strength, high moisture absorbency, antimicrobial and
antifungal, sheen and smooth close to silk, high
breathability and thermo regulating properties in tex-
tiles and made ups. As a result of its beneficial prop-
erties, bamboo fibre/yarn has found application in many
fields. These are suitable for hygienic products and
sanitary materials sanitary napkins, absorbing pads,
masks, bandages and surgical gowns [3, 4]. Currently,
regenerated bamboo fibres are used in apparel includ-
ing undergarments, sportswear, t-shirts and socks.
Bamboo fibre has found its way into the fashion world.
In their collection, designers often replace more ex-
pensive materials like cashmere or silk by their bam-
boo equivalent [5].

As bamboo is being used for apparel products, inves-
tigator thought to extend its application to Kota Doria
for women's dress. In the present study Kota Doria
was manufactured from mixture of silk and bamboo
yarns and hand of the fabric was compared with silk
cotton Kota Doria.

Comparative Analysis of Hand of Bamboo-Silk and
Cotton-Silk Kota Doria

Suman Pant1 & Kavita Chaudhary2

1Professor, Faculty of Home Science
2 Associate Professor, Banasthali Institute of Design, Banasthali University

Abstract
Hand of bamboo/silk and cotton-silk Kota Doria fabrics has been reported in this article. Two
types of Kota Doria fabrics were manufactured; one from mixture of silk and bamboo yarns and
other from cotton and silk yarns. Low stress mechanical properties of both the fabrics were tested
on Kawabata fabric evaluation system and compared. Cotton- silk fabric exhibited higher Numeri
(Smoothness), Fukurami (fullness & softness) and flexibility (lower Koshi) than bamboo-silk
fabric.
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Fabric hand, Kota Doria, low stress mechanical properties
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2. Material and Methods
2.1 Material
100% silk yarn of 332.3 Nm, 100% bamboo yarn of
64.6 Nm and 100% cotton yarns of 53.3 Nm were
used to prepare fabric.

2.2 Method
2.2.1Preparation of fabric
Two types of Kota Doria fabrics were manufactured -

1. Silk and bamboo
2. Silk and cotton

Each khat had 14 threads (08 bamboo/cotton and 06
silk yarns). Fabrics were made with 325 khats across
the width. Fabrics of 48 inch width were prepared.

2.2.2 Determination of physical properties
Low stress mechanical properties of fabric viz. tensile,
shear, bending, compression, roughness and friction
were evaluated on Kawabata fabric evaluation system.
Compression properties were measured with Compres-
sion Tester (KES-FB3), tensile and shear properties
were tested using Tensile and Shear Tester (KES-FB1),
bending properties were tested on Pure Bending Tester
(KES-FB2) and surface properties were measured with
Surface Tester (KES-FB4).

3. Result and discussion
3.1 Low stress mechanical properties
Low stress mechanical properties such as compres-
sion, tensile, shear, bending and surface properties were
measured to assess hand of the fabrics. These param-
eters are entered into the Kawabata evaluation system
to calculate primary and total hand values.

3.1.1 Compressional behavior
Compressibility provides a feeling of bulkiness and
spongy property in the fabric. Compressibility of a
fabric depends upon yarn packing density and yarn
spacing. Compressibility of fabric has some correla-
tion with the thickness of fabric; the higher the thick-
ness, the higher the compressibility. The low stress
compressional parameters such as LC, WC and RC
are related to the primary hand value Fukurami. The
linearity of compression (LC) mainly depends upon
the fabric thickness and compressional characteristics
of yarn. The compressional energy (WC) depends upon
LC and amount of compression. The compressional
resilience (RC) mainly depends on the fabric thickness
and compressional characteristics of yarn. The results
of compressional properties are shown in Table 3.1.
Thickness and weight are given in Table 3.2.

Table 3.1: Compression properties

Sr. Sample LC WC RC %
No. g.cm/cm2

1. Bamboo-Silk
Kota Doria 0.590 0.021 63.31

2. Cotton-Silk

Kota Doria 0.595 0.031 56.26

Table 3.2: Fabric Weight and Thickness

Sr. Sample Fabric Fabric Fabric
No. Thickness Thickness Weight

(To mm) at max. (mg/cm2)
pressure
(Tm mm)

1. Bamboo-Silk
Kota Doria 0.400 0.334 5.76

2. Cotton-Silk
Kota Doria 0.501 0.405 5.97

To: Thickness at 0.5gf/cm2   Tm: Thickness at 5gf/cm2

It is observed from Table 3.2 that cotton- silk fabric
displays higher thickness and weight values than bam-
boo- silk fabric. This is due to difference in fineness
of yarn. Bamboo yarn is finer than cotton yarn.

It is noted from Table 3.1 that LC value of cotton-silk
fabric is slightly higher than that of bamboo-silk fab-
ric. This is due to higher thickness of cotton-silk fab-
ric. Compressional energy (WC) of cotton- silk fabric
is found to be higher than bamboo- silk fabric. The
reason is higher LC of cotton-silk fabric. However,
compressional resiliency is observed to be lower for
the cotton-silk fabric.

3.1.2 Tensile properties
The low stress tensile properties of fabrics such as
Linearity of load - extension curve (LT), Tensile en-
ergy (WT), Tensile resilience (RT) and Tensile Strain
(EMT) are presented in Table 3.3.
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Table 3.3: Tensile properties

Sr. Sample LT WT gf. RT EMT
No. cm/cm2 % %

1. Bamboo-Silk Warp 0.910 0.13 72.44 0.55

Kota Doria Weft 0.892 0.18 71.57 0.78

Avg 0.901 0.15 72.00 0.67

2. Cotton-Silk Warp 0.853 0.14 64.58 0.69

Kota Doria Weft 0.909 0.22 69.05 0.99

Avg 0.881 0.18 66.82 0.84

Extensibility (EMT) gives tensile strain under strip
biaxial extension. It is related to crimp removal pro-
cess during tensile loading. Extensibility has a good
correlation with fabric hand. The higher the extensi-
bility, the better is the fabric quality from the point of
view of hand. A high EM value also signifies greater
wearing comfort but creates problem during stitching
and steam pressing [6, 7]. Cotton- silk fabric displays
higher extensibility than bamboo- silk fabrics, as is
evident from the values of EMT.

Tensile energy (WT) indicates toughness, which re-
flects the mobility of garment under deformation. If a
fabric has higher toughness value, it should have lower
fabric hand value. Tensile energy (WT) of cotton-silk
too is noted to be higher than bamboo-silk fabric.

Tensile resilience (RT) represents recovery from ten-
sile deformation. The higher the tensile resilience, the
better is its hand. The result shows that tensile resil-
ience of cotton-silk is lower than bamboo-silk fabric.
Decrease in tensile resiliency for cotton-silk fabrics is
due to its higher WT value.

Lower values of LT give higher extensibility in initial
strain range indicating better wear comfort, but fabric
dimensional stability decreases [6, 7]. The higher the
linearity (LT) of load-elongation, the better is the hand
property. LT of bamboo/silk is slightly higher than
cotton-silk fabric.

3.1.3 Shear properties
The shear rigidity of a fabric depends on the mobility
of warp and weft yarns at the cross section point, which
in turn depends on weave, yarn diameter, and the sur-
face characteristic of both fiber and yarn. From the
point of view of hand, the lower the shear rigidity, the
better the fabric hand. Moreover, the high value of
shear rigidity causes problem in tailoring and discom-
fort during wearing.  Shear rigidity (G), hysteresis of
shear force at 0.5o and 5o are shown in Table 3.4.

Table 3.4: Shear properties

Sr. Sample G 2HG 2HG5
No gf/cm. deg gf/cm gf/cm

1. Bamboo-Silk Warp 0.32 0.24 0.69

Kota Doria Weft 0.31 0.16 0.54

Avg 0.32 0.20 0.61

2. Cotton-Silk Warp 0.34 0.52 0.73

Kota Doria Weft 0.33 0.44 0.71

Avg 0.34 0.48 0.72

G: Shear Rigidity, 2HG: Hysteresis of shear force at
0.5o shear angle, 2HG5: Hysteresis of shear force at
5o shear angle

It is clear that no significant difference is observed in
the values of shear rigidity among the two fabrics under
study. However, shear and bending hysteresis is noted
to be lower for bamboo- silk fabric compared to cot-
ton -silk fabric implying better dimensional stability
for the former fabrics.

3.1.4 Bending properties
Bending rigidity (B) is a measure of ease with which
the fabric bends. The fabric's bending rigidity basi-
cally depends on the bending rigidity of constituent
fiber yarn from which fabric is constructed plus fabric
manufacturing technique. Bending behavior has good
correlation with fabric hand and low bending rigidity
is one of the most desirable properties to achieve bet-
ter hand. It also influences the tailoring ability of fab-
ric. The result of bending properties is given in Table
3.5.

Table 3.5: Bending properties

Sr. Sample B 2HB
No. gf.cm2/cm gf.cm/cm

1. Bamboo-Silk Warp 0.2175 0.1020

Kota Doria Weft 0.0317 0.0173

Avg 0.1246 0.0596

2. Cotton-Silk Warp 0.1105 0.1134

Kota Doria Weft 0.0248 0.0216

Avg 0.0676 0.0675

B: Bending Rigidity,   2HB: Bending Hysteresis
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It is seen that bending rigidity is lower for cotton-silk
fabric implying better flexibility for this fabrics than
bamboo-silk fabric.

3.1.5 Surface properties
The surface characteristics of a fabric influence hand,
comfort and aesthetic properties. The result of surface
properties is given in Table 3.6.

Table 3.6: Surface Properties

Sr. Sample MIU MM SMD(mm)
No

1. Bamboo-Silk Warp 0.140 0.0562 9.75

Kota Doria Weft 0.170 0.0597 20.55

Avg 0.155 0.0580 15.15

2. Cotton-Silk Warp 0.171 0.0470 9.29

Kota Doria Weft 0.214 0.0507 21.54

Avg 0.192 0.0489 15.41

MIU represents the coefficient of friction of the fabric
surface. It depends on fiber characteristics, yarn struc-
ture, fabric geometry. Coefficient of friction of bam-
boo-silk is less than that of cotton-silk fabric. It is also
observed that MMD (Mean Deviation of the coeffi-
cient of friction) of cotton-silk fabric is lower than
bamboo-silk fabric. SMD represents geometrical rough-
ness of the fabric surface. Although SMD of bamboo/
- silk is found to be lower than cotton-silk fabric, dif-
ference is not very significant. Cotton- Silk fabric
exhibit smoother surface as is evident from the lower
values of MMD.

Table 3.7: Primary and Total Hand Values

S. Sample Koshi Numeri Fukurami Total
No. (Stiffness) (Smoothness) (Fullness Hand

& Softness) Value
KN-302

1 Bamboo-Silk
Kota Doria 7.01 2.72 3.96 2.33

2 Cotton-Silk

Kota Doria 6.18 3.21 4.50 2.74

3.2 Hand value
The primary Fukurami value indicates softness, com-
pressibility. Data given in Table 3.7 shows that cotton-
silk fabric exhibits higher Fukurami (fullness & soft-
ness) than bamboo-silk fabric. As far as Koshi is con-
cerned bamboo-silk fabric gives higher Koshi value
due to higher bending stiffness. Numeri indicates

smoothness of fabric surface. Cotton- silk exhibits
higher Numeri (smoothness) than bamboo- silk fabric.
Total hand value of the fabric is estimated from vari-
ous primary values. It is evident that the grading (To-
tal Hand Value) of cotton-silk fabric is higher than
bamboo/silk fabric. This is due to higher Fukurami,
Numeri values and low Koshi value of cotton- silk
fabric.

4. Conclusion
It can be concluded that cotton-silk fabric showed
higher compressional energy values but lower com-
pressional resiliency. Cotton- silk fabrics displayed
higher extensibility and tensile energy (WT) than bam-
boo- silk fabrics, consequently a decrease was observed
in tensile resiliency for cotton-silk fabrics.  Shear and
bending hysteresis was noted to be lower for bamboo-
silk fabric compared to cotton -silk fabric. Bending
Rigidity was lower for cotton-silk fabric than bamboo-
silk fabric. Cotton- silk fabric exhibited smoother sur-
face than bamboo-silk.
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1. Introduction
Merchandising is the analysis and response to the
changes and processes which occur in the planning
negotiation acquisition & selling of product/ services
from their inception to their reception and use by tar-
get customer. In garment industry, merchandiser is the
BRIDGE between the management (or) industry and
the buyer. He have to look after every job like buying
the raw material (which is required to finish the prod-
uct), making the garment, finishing the garment, docu-
mentation (over all view), finally shipping. Merchan-
diser has to manage every single production schedule
and order route card that helps to follow-up the execu-
tion in the planned way. It is expected to be acknowl-
edged of the various descriptions like: design, no. of
modules, and no. of operators, how many processes,
and date of dispatch, quantity, output capacity, and
deadlines in the schedules.

2. Literature Survey
Merchandising refers to the techniques used to sell
products to consumers. A merchandiser is someone
who purchases a product from a manufacturer, and
then sells it to shoppers. There are numerous tech-
niques that a merchandiser may use to convince shop-
pers to buy the products he or she is selling. It is
usually more than just setting products on a shelf and

hoping that they are purchased. Merchandising is the
method, practice, and operation used to promote and
sustain certain categories of commercial activity. The
simplest way to define merchandising is to say that it
is the way a product is sold. From the time a product
is created, there will be people developing part of that
product's merchandising plan. The type of packaging,
colors, and slogans are all part of this process. Later
on, it will be which stores will carry it, where the
product is placed in the store aisles, and how the retail
store will promote the product that become important
factors in the process. Products need to be visible if
the store expects people to buy them. The "Merchan-
dising" is known to the persons specially involved in
garments trade. The term merchandising has been
derived from the merchandise.

Merchandise means goods that are bought & sold [1].
The term "Merchandising" may be defined as Person
who merchandises the goods, specifically for export
purposes Garments merchandising means buying raw
materials & accessories, producing garments, main-
taining required quality level and exporting the gar-
ments within schedule time. From the above defini-
tions, we can say that a person involved in garments
merchandising needs a wide range of knowledge &
skill to perform his job successfully. The job itself is
Technical and general as well.

3. Role of Merchandisers
The merchandiser places an optimal and pro-active
role in preparing sample. The merchandiser is a per-
son who has to follow all the activities which filled up

Role of Merchandiser to Optimize Manufacturing Cost

  Sneha Khairnar1, Pramod Raichurkar2*, Pranjali Chandurkar3 & M. Ramachandran4
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Abstract
Today's garment merchandisers have to move with frequent changes in demand and developing
technologies utilized in manufacturing and production to find out customer requirement. This
project contains study of merchandiser work and merchandiser role for sampling to dispatch the
shipment on time. Study focuses on style Legging (BFB#345) and T- shirt (#199278).  These are
the specific activities which concerns itself with product development over all production strategy
and the delivery of goods to the customers. Project study will help to understand the role of
merchandiser in garment industry and also focuses on importance of in time shipment.
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sight from the manufacturing unit. Merchandiser should
understand the specifications and requirement of the
buyer and produce samples by considering - Commu-
nication, Optimizing situation, Punctuality in giving
details and samples to the buyers, efficient follow up,
excellent negotiation skills

4. Types of merchandiser
1 Production Merchandiser
2 Marketing Merchandiser or Visual Merchan-

dising

4.1. Production Merchandiser
The production merchandiser functions at the factory
level and is different from the merchandisers how co-
ordinate with buyer from head quarters. The produc-
tion merchandiser do tracking and follow - up of order
in order to ensure that the work is completed in time
and meets all buyer requirements. The merchandisers
are responsible for each and every activity during or-
der completion. The merchandiser is requirement to
get approval from the buyer regarding and aspect of
the order ranging from sampling, sewing to packaging.
Merchandiser plays a center role in coordinating, in-
struction department and decision making regarding
any order related issue.

4.2. Marketing merchandiser or Visual Merchandis-
ing
Visual Merchandising (VM) is the art of presentation,
which puts the merchandise in focus and in perspec-
tive too. It educates the customers, creates desire and
finally augments the selling process. This is a nascent
area of the Indian retail industry; therefore a profes-
sional program on Visual Merchandising will go a long
way in addressing this gap. The success of the pro-
gram will be reflected in the better presentations, dis-
plays, indoor and outdoor communication about the
stores. This course would be a niche specialization in
the booming retail sector.

5. Merchandise Planning and Operation
Merchandise planning is one of the biggest challenges
that any multi store retailer faces. Getting the right
mix of product, which is store specific across your
organization, is a combination of customer insight,
allocation, and assortment techniques. Our domain
experts understand this and help clients in making the
right forecast by SKU and ensuring that the consumer
finds the right product, at the right place, right time
and right price. Working closely with our technology
partners, we guide our clients through the entire mer-

chandise planning lifecycle in a systematic and inte-
grated way. We support end-to-end merchandising func-
tions including optimizing merchandizing assortments,
allocating products, providing planning and analytics
capabilities and lastly, providing solutions to maxi-
mize value from promotions and price management.
The benefits of Merchandise Planning accrued by our
clients include reduced unplanned discounts and pro-
motions, properly utilized floor space, fewer store trans-
fers, and increased turns throughout the chain helping
the bottom line immensely [2].

Figure 5.1: Plan of work

This plan of work shows every one style should be
quality of the products and delivery of the product on
right time and costing, these are the requirement for
buyer. We have select particular two styles
◆ T- shirt (style no #199278-V- neck shirt)
◆ Legging (# BFB 345 Solid legging).

6. Main roles of merchandiser
1. To understanding sample order.
2. Merchandiser has to understand the buyer require-

ment after receiving specification in the sample
order in many cases; there are modification per
trainee to the specification in the order to dispatch
on the time and right quality.

3. To execution problems of sample order as the right
information is required in decision making.

4. Managing the order and production time table.
5. Merchandiser has to manage every single produc-

tion schedule and order rout card that helps to
follows ups the execution in the planned way. It is
a expected to be acknowledge of the various de-
scription like :- design, no. of modules, no. of
operators, how many processes, date of dispatch,
quality ,output ,capacity & deadlines in the sched-
ules .
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6. The sub ordinates are normally assigned to fol-
lows ups with execution of the plan merchandiser
plan the activities depending on the essential or
non essential and top priority are given to the most
essential tasks. This is customary that the essential
activities are handle personally or with the support
of junior merchandiser / sub ordinates [3].

7. In a daily scheduled merchandiser has to carry out
and categories which is the most significant and
urgent task. The activity that has to be focused
with full attention to sweep off non-essential ac-
tivity and have to be corrected by prioritizing to
meet the dead lines.

7. Qualities of Merchandiser
Communication Skill The communication is very
much important to promote the business activity. The
merchandiser should remember that communication
must be lurid and should having face to face conver-
sation with the buyer.

Planning Capability Merchandiser should be capable
of planning, based on the planning the order is to be
followed. If the planning is not done properly it will
directly affect the delivery time of the order [4].

Knowledge about the field; Merchandiser should have
adequate knowledge about the garments, Computer
knowledge, and technical knowledge to communicate
with different people in the business is a must.

Co-ordinate & Co-operate Merchandiser is the per-
son who is actually co-ordinate with the number of

departments. To Co-ordinate with different people in
the industry he should be co- operative.

Monitoring ability Merchandiser should monitor to
expedite the orders.

Other qualities Education, Experience, Situational
Management, Ability to Evaluate, Dedication, Knowl-
edge of expediting procedures [5].

8. Experimental Work

Table 8.1: Style -Solid Legging

Fabric Rate 370 Rs Picoting 0
Consumption 0.215 Print 0
Total Fabric
Cost 79.55 Rs Appliqué 0
CMP 15 Rs Overheads @2% 2.51 Rs
Rib 0 Rejection @2% 2.56 Rs
Testing 1 Rs Total 135.6 Rs
Hanger 18 Rs Profit @5% 6.53 Rs
Accessories 12 Rs Final Price In Rs 137.15 Rs

Table 8.2: Style -T- shirt

Fabric rate 265 Rs Testing 0.5 Rs
Consumption 0.37 Others 0

98.05 Overhead @ 2% 2.97 Rs
Fabric Cost 98.05 Rs Rejection @2% 3.03 Rs
Pocketing 0 Total 154.55 Rs
Collar, Cuff 0 Profit 3.0 Rs
CMT 27 Rs Commission @ 7% 13.0 Rs
Accessories 23 Rs Price Quoted 170.6 Rs

Table 8.3: Measurement Sheet

Code Size 92 98 104 110 116 122

H1 ½ Waist 23 23.5 24 24.5 25 26

H2 ½ Waist band stretched 24.5 25 25.5 26 26.5 27.5

H7 Waist band height 2 2 2 2 2 2

Dist H11 Low hip height From top of waist 9 9.5 10 10.5 11 11.5

H11 ½ Hip 25.5 26 27 28 29 30

J1 ½ Thigh 15.6 15.9 16.5 17.1 17.7 18.3

Dist J2 Knee height from crotch point 15 16 17 18.1 19.2 20.3

J2 ½ knee 10 10.5 11 11.5 12 12.5

J6 ½  Leg opening 8 8.5 9 9.5 10 10.5

I2 Front rise from top of waist 15 15.5 16 16.5 17 17.5

I4 Back rise from top of waist 20.3 21 21 21.7 22.4 23.1

J3 In seam 32.6 36.3 40 44 48 52

GARMENTS
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To Sent to author again- more explanation needed

9. Conclusion
Project work concludes that merchandiser should find
out exact reasons for time consumption. It is necessary
to keep record of time value and keeping it safe, as it
is going to be shared with concerned parties/buyers
[6].The merchandiser has to consider all the quality
parameters related to the samples to be developed in
case of non-conformity in the sample developed. Re-
vised samples may have to be send for approval pur-
pose. It is the duty of the merchandiser to dispatch the
developed samples on the time to the concerned buy-
ers. To reduce the delay time in fabric store depart-
ment, merchandiser has to communicate with the fab-
ric resourcing company or department.
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1. Introduction
Bed linen is a sheet of material used to cover the bed
and is expected to be soft with warm handle and easy
care properties. Depending on the end use, cost factor,
durability of the textiles, comfort and aesthetic prop-
erties, the fibre choice is made from natural fibre,
regenerated cellulosic fibres and synthetic fibres. The
commercially available bed sheets are commonly pro-
duced from plain woven cotton, polyester fibres and
their blends [1]. Since the bed linen is considered to
be a functional textile, the quality and functional re-
quirements of the sheets are manifold. The effect of
the bed sheet on the micro climate between the body
and the mattress is an important factor which decides
the thermo physiological comfort of the patient [2].
The determinants on the performance of the bed linen
are as follows.

Moisture : The hospital bed linen must assist in the
dissipation of sweat and water vapor generated by the
body, otherwise, the moisture from sweating or incon-
tinence will hydrate the skin, dissolve the molecular
collagen cross links of the dermis, and soften the stra-
tum corneum. Wetness from perspiration, urine or fe-

ces can make the skin too soft and more likely to be
injured by pressure. Another result of skin hydration is
the rapid increase of the epidermal friction coefficient,
which promotes adhesion of the skin to the support
surface and increase shear, easy sloughing and ulcer-
ation.

Temperature : The metabolic heat generated by the
body must be transferred through the bed linen and
failure of which leads to increase in interface tempera-
ture between the body and mattress. Elevated body
temperature raises the metabolic activity of tissues by
10% for every one degree Celsius of temperature in-
crease, concurrently increasing the need for oxygen
and an energy source at the cellulose level. If the patient
has impaired circulation from local pressure and shear,
tissues will starve and release lysozymes, inducing
autodigestion of cytoplasma and reducing skin integ-
rity. It has been shown in animal studies that pressure
induced tissue injury accelerates with increasing body
temperature.

Infection control : The bed sheet should not form
local hidden areas where bacteria could grow, and
further should assist with the dissipation of moisture
and water vapor, providing protection against bacterial
growth.
Shearing and friction: If the bed sheet is relatively in
elastic, then more of the load is taken by the bed sheet
in the plane of the skin. And this tends to have shear
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effect on the skin. In a person confined to bed, shear-
ing and friction can occur when the person is dragged
or slid across the bed sheets. Shear stress occurs when
a force is applied in the plane of the skin surface.
Friction occurs when there is displacement between
the skin and the supporting surface. Small wrinkles in
the cover or patient's clothing can lead to an increase
in pressure acting on the tissues [3].

If the moisture absorbency and heat transportation
properties of these plain woven fabrics are not very
good, then the body fluids and body heat are not ab-
sorbed and transmitted quickly and thus it makes a
moist laden atmosphere conducive for growth of mi-
croorganisms like bacteria, fungus and virus.

T Sharabaty et al. [4] have explained about moisture
transport through polyester/cotton fabrics stating that
the hospital bed sheets are commonly produced from
the mixture of cotton and PET fibers. He suggests that
for effective moisture transports properties bilayered
construction can be produced using the following two
techniques,

◆ Hydrophobic layer- this layer must have the ca-
pability to transfer the moisture out of contact
surface while maintaining its hydrophobicity at
the same time to keep a dry contact surface be-
tween patient body and the bed sheet. But the
migration of moisture stops when the other side
is wet. So, to increase the moisture transfer, its
chemical potential has to be decreased, e.g mak-
ing the external layer of cotton.

◆ Hydrophilic layer- this allows obtaining an effec-
tive moisture management of human sweat.

Thenmozhi R et al. [5] analyzed Cotton, bamboo /
cotton and bamboo charcoal bed linens for their suit-
ability as hospital textiles by applying antimicrobial
and blood repellant finish and found that antimicrobial
activity, blood repellency and odor resistance is higher
for bamboo charcoal fabrics than 100% bamboo /cot-
ton union fabrics and 100% cotton fabrics

Since the metabolic rate during sleep is lower than the
basal rate and the body's skin temperature tends to be
higher during sleep, bed clothes typically have a higher
insulation value than clothing. The most common blend
for home textiles are polyester / cellulosic, polyester /
wool, polyester / acrylic, in the proportion of 50/50 or
67 : 33, however, other binary and many times tertiary

blended yarns are also being used. It is observed that
for many products, ideal set of physical and chemical
properties would not be possible to achieve from one
fibre alone.

2. Materials and Methods
This part of the research work aims at analyzing the
comfort characteristics of existing hospital bed linen
and finding out the Biomechanics of human body so
as to understand the amount of heat and sweat to be
transferred by the clothing next to the skin. The exist-
ing hospital bed linens used in hospitals were col-
lected and analyzed for their comfort and hygienic
properties using standard test methods.

2.1 Testing Procedure
All the hospital bed linens were tested for their fabric
parameters, water vapor permeability, thermal conduc-
tivity, air permeability, water absorption rate, water
spreading rate and frictional factor using standard test-
ing methods.

2.2 Fabric physical properties
The physical properties of the fabrics such as fabric
sett, fabric weight per unit area and fabric thickness
were measured for all the fabric samples. Fabric sett
was measured using the counting glass according to
ASTM D3775-03 standard and fabric weight per unit
area was determined according to ASTM D1059 stan-
dard. The thickness of a textile material is measured
as per the ASTM D1777-96 (2002) standard test method
by Essdiel thickness tester at a pressure of 20 gf/cm2
with an accuracy of 0.01 mm. An average of 20 read-
ings was taken for each sample and standard atmo-
spheric conditions of 65±20C and 21±20C maintained
for all experiments.

2.3 Air permeability
The air permeability of the fabric was measured in
cm3/cm2/s using air permeometer at an air pressure of
100 Pa using ASTM D737 test standard. An average
of 20 readings for each sample was reported.

2.4 Thermal conductivity
Thermal conductivity (K) is intensive property of the
material that indicates its ability to conduct heat. It is
defined as the quantity of heat, Q, transmitted through
a thickness L, in a direction normal to a surface of
area A; due to temperature difference ST, under steady
state conditions and when heat transfer is dependent
only on the temperature gradient.
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Thermal Conductivity = heat flow rate x distance /
(area x temperature difference)

          K =QxL(AxST …………………… (1)

Determination of thermal conductivity of the Lyocell
and polyester based bamboo charcoal blended union
fabric samples were carried out using Lee's Disc.

2.5 Water absorbency by drop test
Ability of the fabric to absorb moisture is measured by
the time taken to absorb a drop of water on the fabric
surface and the spreading diameter by the length to
which water spreads both in warp and weft direction
as per AATCC 79:2000. A drop of water was allowed
to fall from a fixed height of approximately 1.0 cm
onto the flat fabric surface of size 20cm x 20cm. The
height of water drop is controlled by a syringe, which
contain one ml of water.

2.6 Fabric Frictional Coefficient
Fabric frictional coefficient is measured using a com-
puter aided friction tester, designed and developed
exclusively for characterizing friction in fibres, sheets
of yarn, fabrics, nonwovens, polymeric  films, com-
posites and other technical textiles. Friction, in gen-
eral, is the force that opposes relative motion between
two surfaces in contact. It is the resistance encoun-
tered when two bodies in contact are allowed to slide.
The instrument with the aid of on-line computer and
application software, measures fabric-to-fabric friction
and determines various frictional parameters, like the
Static Frictional Force which is the maximum force
required to cause sliding between the two fabric as-
semblies; the Dynamic Frictional Force, which is the
average force required to cause continued sliding be-
tween two fabrics, and also records the friction pro-
file [6].

2.7 Measurement of Water Vapour Permeability
The water vapour permeability of fabrics is an impor-
tant property for those used in clothing systems in-

tended to be worn during vigorous activity and hot
climatic condition because the water vapour is a major
mechanism through which body heat is dissipated. The
rate of moisture vapor diffusion through the fabric is
determined according to the simple dish method, simi-
lar to ASTM E96-80. A sample is placed on a water
dish 82mm in diameter and 19 mm in depth allowing
a 9mm air space between the water surface and speci-
men. A vibration free turntable carrying 8 dishes ro-
tates uniformly at 5m/min to ensure that all dishes are
exposed to the same average ambient condition during
the test. The assembled specimen dishes are allowed
to stabilize for 2 h before taking the initial weight.
They are weighed again after 24 h interval. Then the
rate of moisture vapor loss (MVTR) is calculated in
units' g/m2/24 h. A higher MVTR value indicates there
is a greater passage of moisture vapour through the
material [7, 8]

       24M
  WVP =  ------------  g/m2/day
                 At

Where
M = loss in mass (g)
t = time between weighings (h)
A = internal area of dish (m2)

3. Results and Discussions
Commercially used hospital bed linen, collected from
various hospitals were found to be made of 100% cotton
yarn of count ranging from 16s, 20s, 30s, 40s Ne which
are bleached or vat dyed in blue or green colour. The
Hospital bed linen fabrics were analysed for their
comfort and moisture management properties using
standard test methods. The yarn and fabric parameters
of existing hospital bed linens are given in the Table
3.1.

Table 3.1 Yarn and Fabric parameters

Sr.No Fabric type Yarn count Ends/cm Picks/cm Fabric weight Fabric thick
g/m2 Ness (mm)

1 Cotton Bleached 20 60 60 143 0.22

2 Cotton Bleached Plain 30 124 64 138 0.19

3 Cotton Bleached  Twill 40 132 76 123 0.15

4 Cotton Vat dyed -Blue 40 136 72 137 0.16

5 Cotton  Vat dyed -Green 16 18 13 208 0.40
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The Hospital bed linen fabrics were analysed for their
comfort and moisture management properties using
standard test methods and are listed in the Table 3.2
below.

ferent hospital bed linen fabrics. Among the hospital
bed linens, thermal conductivity is high for 16s count
hospital bed linen and least for 40s twill woven fab-
rics. Fabrics with courser count conduct heat effec-
tively when compared to finer fabrics.

Table 3.2 Comfort and Moisture Management
properties of Hospital bed linen

Sr. Air Thermal Water vapor Absorption Spreading Frictional Vertical Vertical
No Permeability conductivity permeability (sec)  dia (cm) Factor wicking- wicking-

(cm3/cm2/s) (w/m/k) (g/m2/24 hrs) (F/N) (warp) (cm) (Weft) (cm)

static dynamic

1 56.61 0.015 1600 0.9 2.8 17.77 11.51 0.43 4.5

2 13.39 0.015 1600 1.35 2.8 14.74 9.11 0.49 4.8

3 11.22 0.011 1600 2.52 3.3 7.68 6.24 5 5.5

4 6.387 0.015 2044.44 13 2.5 12.61 8.15 7.3 7.3

5 62.275 0.031 1777.78 0.7 1.5 15.6 11.84 4.21 4.08

3.1 Air Permeability of Hospital bed linen
Figure 3.1 shows the air permeability values of the
five commercially available hospital bed linen samples.
Fabrics made of courser count yarn have higher air
permeability when compared to finer fabrics with
higher ends and picks per inch. This may be due to the
lower porosity of fabrics with higher cover factor. Twill
woven cotton fabrics made of 40s count yarn has least
air permeability owing to higher ends and pick den-
sity, whereas the coarser fabric made of 16s count
yarn has higher air permeability.

Figure 3.1 Air Permeability of hospital bed linen

3.2 Thermal conductivity of Hospital bed linen
Thermal properties of textile materials especially ther-
mal conductivity have always been the major concern,
when the comfort properties of hospital textiles are
concerned. Figure 3.2 shows the test results of thermal
conductivity, which is a measure of the amount of heat
transferred through fabric in w/m2/k for the five dif-

Figure 3.2 Thermal conductivity of hospital bed linen

3.3 Water Absorbency of Hospital bed linen
Figure 3.3 shows the water absorbing capability of
hospital bed linen fabrics in terms of the time taken to
completely absorb one drop of water by the surface of
the fabric. The courser fabric made of 16s count yarn
absorbs water very fast compared to other fabrics which
may be due to the highly porous nature of courser
fabrics, and the vat dyed blue fabric made of 40s count
yarn takes maximum time for absorbing water. Other
hospital bed linens exhibited moderately slower water
absorbing property.
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Figure 3.3 Water absorbency of hospital bed linen

3.4 Water spreading area of Hospital bed linen
Figure 3.4 shows the extent to which a water drop
spreads on the fabric which is an indicator of its dry-
ing rate. Amongst the hospital bed linen fabrics, bed
linen made of 20s 30s and 40s cotton fabrics showed
maximum spreading area compared to other fabrics.

Figure 3.4.  Water spreading behavior of
hospital bed linen

3.5 Frictional Factor of Hospital bed linen
As a fabric is moving across the skin, displacement of
skin is increased and the perception of fabric rough-
ness or smoothness is evoked. The friction and me-
chanical interaction between fabric and skin during
contact are the key factors determining the perception
of roughness, smoothness and scratchiness. It has been
identified that roughness and scratchiness are impor-
tant tactile sensations determining the comfort perfor-
mance of next-to-skin wear. The friction between skin
and fabric is smaller with fabrics with a smooth sur-
face than fabrics with rougher surfaces. Moisture at
the skin surface can alter the intensity of perceived
fabric roughness. As moisture content increases, the
friction and displacement of skin increases, which trig-
gers more touch receptors. Therefore, a fabric that is
perceived to be comfortable at low humidity condi-
tions may be perceived to be uncomfortable at higher
humidity or sweating conditions.

The static and dynamic frictional factor is measured
for all hospital bed linen and is shown in Figure 3.5.
Among the hospital bed linen fabrics, 40s count cotton
bed linen has less friction due to its finer yarn count
and smooth fabric surface of twill weave structure.

Figure 3.5 Frictional factor of hospital bed linen

3.6 Water vapor Permeability of Hospital bed linen
Moisture vapor transfer is the ability of the fabric to
transfer perspiration in the form of moisture vapor
through it. It is measured in terms of amount of water
vapor passing through a square meter of fabric per
day. A fabric with low moisture vapor transfer is un-
able to transfer sufficient moisture, leading to sweat
accumulation and hence discomfort. The vat dyed blue
fabric made of 40s count yarn has maximum water
vapor permeability and other fabrics exhibit compara-
tively equal water vapor permeability.

Figure 3.6. Water vapour permeability
of hospital bed linen

As far as wickability is concerned, the finer fabrics
have maximum wicking tendency both in warp and
weft direction.
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3.7 Analysis on the Physiology of human body
The heat and moisture transmission behavior of a fab-
ric plays a very important role in maintaining thermo-
physiological comfort of the body. The human body
continuously generates heat by its metabolic processes.
The heat is lost from the surface of the body by con-
vection, radiation, evaporation and perspiration. In a
steady-state situation, the heat produced by the body is
balanced by the heat loss to the environment by main-
taining the body core temperature around 370C [9].

The basic metabolic heat generated in a body is to be
transferred through clothing. Heat transfer through
evaporation of sweat is governed by the water vapor
permeability of fabric. For a body covered with cloth-
ing, the amount of heat transferred by convection,
conduction and radiation are to be dissipated by ther-
mal conductivity of the fabric worn next to skin as-
sisted by heat transfer through air [10]. Hence thermal
conductivity, air permeability and moisture vapor per-
meability of a fabric determines the ability of a fabric
to ensure thermal comfort [11].

A person can live comfortably only in a very narrow
thermal environment from 26 to 300C without wearing
clothing. With clothing, human beings can live and
perform various physical activities comfortable in a
wide range of thermal environments from -40 to 400C.
So clothing plays an important role in providing ther-
mal protection for the human body and creates a com-
fortable thermal microclimate.

A base level of metabolism has been defined as the
metabolism of a seated person resting quietly and for
a man of typical height and surface area, the metabolic
rate is about 100W. To normalize among people of
different sizes, metabolism is typically expressed in
per unit skin surface area. A specialized unit the 'met'
has been defined in terms of multiples of basal me-
tabolism: one met is equal to 58.15 w/m². A sleeping
person has the rate of 0.7 met,

The body's heat losses are through radiation, convec-
tion, conduction, evaporation and through respiration.
In a neutral environment, where the body does not
need to take thermo regulatory action to preserve its
balance, evaporation provides about 25% of total heat
loss and sensible heat loss provides 75%. In general
the heat transfer by conduction through the soles of
the feet or to a chair is small, around 3%. Sweating is
important for heat regulation, and it is also a major
source of water absolute loss [11, 12]. There are two

types of water loss: insensible perspiration and sweat-
ing. Insensible perspiration loss from the skin cannot
be eliminated. Daily loss is about 400 ml in an adult
and the respective heat loss is 238 kcal. The heat loss
can be quite significant because there is a loss of 0.58
kcal for every ml of water evaporated. In addition the
breathing cycle involves humidifying exhaled air pro-
ducing another evaporative heat loss. The respiratory
portion of the body's total heat loss is estimated as 8%
depending on the metabolic rate.

In order to clarify the heat transfer area involved in
convective heat exchange for the human body, which
is required for calculating heat exchange between the
human body and the environment, Yoshihito Kurazumia
et al. [13] calculated the total body surface area of six
healthy subjects and the non convective heat transfer
area and floor and chair contact areas for the various
body positions.  And the area factor for a sleeping
person is 0.844.

Yoshihito Kurazumia et al. [14] investigated the con-
vective and radiative heat transfer coefficients of the
human body, while focusing on the convective heat
transfer area of the human body. The radiative heat
transfer coefficient was determined for each posture,
and empirical formulas were proposed for the convec-
tive heat transfer coefficient of the entire human body
under natural convection, driven by the difference
between the air temperature and mean skin tempera-
ture corrected using the convective heat transfer area.

The regression equations for the convective heat trans-
fer coefficients (h

c
 [W/ (m2 K)]) for natural convec-

tion, driven by the difference between the mean skin
temperatures corrected using the convective heat trans-
fer area and the air temperature, for a sleeping person
(floor contact) is,

h
c
 = 0:881ST 0:368

where hc is the convective heat transfer coefficient
[W/(m2 K)], and ST the difference between mean skin
temperature corrected using convective heat transfer
area and air temperature [K]

The metabolic heat generated and the amount of heat
transferred from a person to surrounding by conduc-
tion and convection, radiation, evaporation of mois-
ture and through exhaled air by considering the area
factor to be 1 is listed for a person under the condi-
tions of  sleeping, sitting idle and normal activity is
give in the Table. 3.3 below
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By considering the area factor to be 0.844, the convec-
tive heat transfer coefficient [W/ (m2 K)],

h
c 
 = 0:881ST 0.368

ST =50C
h

c
 =1.5928 W/(m2 K),

But the thermal conductivity of all the hospital bed
linens ranges from 0.011 to 0.031 W/ (m2 K), which is
very much less than the required thermal conductivity.
The heat transfer through moisture vapour is estimated
to be as follows,

Table 3.4 Heat transfer through moisture vapour
transmission

Activity Amount of heat Amount of moisture
conducted through fabric  vapor through fabric

Sleeping 27.61 w/m2 434 g/ m2/ day
Resting in

bed 31.28 w/m2 491 g/ m2/ day

The water vapour permeability of the hospital textile
ranges from 1600-2044  g/m2/24 h, which is more than
the required amount of approximately 500 g/m2/24 h.
Hence the commercial bed linens satisfy the functional
requirements as far as moisture transfer is concerned.
The frictional factors of the course fabrics are higher
which may cause damage to the skin.

4. Conclusion
From the analysis of the comfort properties of the
commercial hospital bed linen, it is observed that the
coarser fabrics have better air permeability than the
finer fabrics.  The moisture absorbency is higher for
courser fabrics than finer fabrics. Spreading rate is
higher for finer fabrics.  The thermal conductivity of
the fabrics is not sufficient to transfer the body heat
necessitating an external assistance by air circulation.
The water vapour permeability of all the fabrics is

sufficient to transfer the moisture vapour produced
during sleeping condition.
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Table 3.3: Metabolic heat transferred from a human body

            Heat transferred from a person to the surrounding

Activity Metabolic rate Conduction or Radiation Evaporation of Exhaled air (8%)
convection (42%) Moisture (25%) (25%)

Sleeping 40.71 w/m2 10.18 w/m2 17.43 w/m2 12.21 w/m2 0.81 w/m2

73 w 18.25 w 31.39 w 21.9 w 1.46 w

0.7 met  0.175  met  0.301 met  0.21 met  0.014 met

Resting in bed 46 w/m2 11.5 w/m2 19.78 w/m2 13.8 w/m2 0.92 w/m2

85 w 20.75 w 35.69 w 24.9 w 1.66 w

0.8 met 0.2 met 0.344 met 0.24 met 0.016 met
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1. Introduction
Bill Gates once said that, "we overestimate the change
that will occur in the next two years and underestimate
the change that will occur in the next 10." Shoppers
and shopping are just reaching the tipping point be-
tween the short term and the long. In this Future Per-
spective we explore how the combination of digital
technologies, consumer expectations and socio-eco-
nomic change is transforming the way customers shop,
and what it means for suppliers, manufacturers and
retailers alike. Technology is moving fast and so is the
consumer [1].

1.1. Online Retailing
Online retailing, a type of electronic commerce is used
for business-to-consumer (B2C) transactions and mail
order [2]. E- Shopping is a part of e-commerce and
due to which customers can buy products from the
seller over the internet using web browser, or sell their
own products online. Key drivers in Indian e-com-
merce are:

◆ Increasing broadband Internet and 3G penetra-
tion.

◆ Rising standards of living and a burgeoning, up-
wardly mobile middle class with high disposable
incomes.

◆ Availability of much wider product range com-
pared to what is available at brick and mortar
retailers.

◆ Busy lifestyles, urban traffic congestion and lack
of time for onsite shopping.

◆ Lower prices (online offers) compared to brick
and mortar retail.

◆ Increased usage of online classified sites, with
more consumers buying and selling second-hand
goods [3].

Generally, higher levels of education and personal
income correspond to more favorable perceptions of
shopping online. Increased exposure to technology also
increases the probability of developing favorable atti-
tudes towards new shopping channels. Consumers find
a product of interest by visiting the website of the
retailer directly or by searching among alternative
vendors using a shopping search engine. Once a par-
ticular product has been found on the website of the
seller, most online retailers use shopping cart software
to allow the consumer to accumulate multiple items
and to adjust quantities. Then there is a process in
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which payment and delivery information is collected,
if necessary. Some stores allow consumers to sign up
for a permanent online account so that some or all of
this information only needs to be entered once. The
consumer often receives an e-mail confirmation once
the transaction is complete. Once a payment has been
accepted, the goods or services can be delivered in the
following ways:

1. Downloading or Digital distribution: This is one
of the method by which digital media products
such as software, music, movies, or images can
be obtained.

2. Drop shipping: The order is passed to the manu-
facturer who then ships the item directly to the
consumer. Cash on Delivery, also called as Col-
lect on Delivery, is the sale of goods by mail
order where payment is made on delivery rather
than in advance. If the goods are not paid for,
they are returned to the retailer. This method is
used by most of the customers, and the advan-
tages for retailers are:

◆ The customer does not need to own a credit
card to purchase.

◆ Impulse purchases may increase as payment is
not due at the time of ordering.

◆ The credibility of retailers may be increased
because the consumer only has to pay when
the item is delivered.

3. In-store pick-up: The customer selects a local store
and picks up the delivered product at the selected
location.

Customers are attracted to online shopping not only
because of high levels of convenience, but also be-
cause of broader selections, competitive pricing, and
greater access to information. Designers of online shops
are concerned with the effects of information load.
Compared with conventional retail shopping, the in-
formation environment of virtual shopping is enhanced
by providing additional product information such as
comparative products and services, as well as various
alternatives and attributes of each alternative, etc. The
novelty dimension may keep consumers exploring a
shopping site, whereas the complexity dimension may
induce impulse purchases. A successful web store is
not just a good looking website with dynamic techni-
cal features but is also about building a relationship
with customers and making money. The most impor-
tant factors determining whether customers return to a
website are ease of use and the presence of user-friendly
features.

The lack of full cost disclosure may also be problem-
atic. Additional fees such as shipping are often not be
visible until the final step in the checkout process. The
problem is especially evident with cross-border pur-
chases, where the cost indicated at the final checkout
screen may not include additional fees that must be
paid upon delivery such as duties and brokerage. Many
consumers wish to avoid spam and telemarketing which
could result from supplying contact information to an
online merchant. In response, many merchants prom-
ise to not use consumer information for these pur-
poses. Many websites keep track of consumer shop-
ping habits in order to suggest items and other websites
to view. Brick-and-mortar stores also collect consumer
information. Some ask for a shopper's address and
phone number at checkout, though consumers may
refuse to provide it. Many larger stores use the address
information encoded on consumers' credit cards (often
without their knowledge) to add them to a catalog
mailing list. This information is obviously not acces-
sible to the merchant when paying in cash or through
a bank [2].

The benefits of online shopping are, the customers can
do it 24/7. They can shop from the comfort of your
own home. Wide varieties of brands are available within
few clicks. Comparison shopping is simplified. One
can shop in private. There are times when privacy
really matters for many people. Neither there are big
lines to wait nor cranky people to deal with. They
don't have to drag kids all over the place. They can use
anyone's credit card (assuming that they authorized
you to use it). Online shopping is perfect for buying
gifts that are to be sent to distant friends or relatives.
Discount coupons are more readily available online
[4].

The limitations of online shopping are, it takes time to
get items. The customers can only see what will fit on
one page at a time. When you walk into a retail store,
you can see many more items at a glance. If you have
a slow connection or if there are many shoppers at the
site, shopping becomes difficult. Customers can't pay
with cash or write a check (at most sites). They can't
touch the item. Returns are more difficult online than
in retail stores. On-line shopping lacks the personal
touch. Shipping and handling costs can be astronomi-
cal [4]. All these benefits and limitations are found out
by studies. The following survey will indicate the
advantages and disadvantages of shopping online ac-
tually experienced by the customers.
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1.1.1. Online Merchandising
Getting shoppers to your site is only half the battle.
Being able to quickly convert shoppers into buyers
with effective merchandising is what makes leading
retailers successful. Effective merchandising lies at the
intersection of customer and retailer goals, shoppers
must feel confident that they can find exactly what
they need, whereas retailers are striving to maximize
order values. Numerous types of merchandising tech-
nologies are available to marketing teams, each with a
different approach to targeting customers. So how do
retailers know which approach to use for converting
more browsers into buyers? [5] Some merchandising
techniques are listed below,

1. The layout of the website is critical. The cus-
tomer sees what the retailer wants them to see,
which leads them to other merchandise and pur-
chases inside the store.

2. It is all about convincing the customer to buy
associated products, or if they come for a particu-
lar item, how the store is designed so that they
leave with more than what they came for.

3. There are reasons for using certain colors, e.g.
red is for action, lighter colors like limes and
yellows induce a more reflective mood, etc [6].

Top online marketing strategies are, distinct domain
name which is easy to remember, home page, email
sign up, link to some social sites,  version of the site
on mobile phone, the search function, marketing vid-
eos, promotional activities, and at the end, customers
problem should be noted and should be worked on
immediately [7].

1.2. Onsite Retailing
Retailers having retail stores need to understand what
their shoppers need and how best to deliver it. It is an
old challenge in a new world. A retailer purchases
goods or products in large quantities from manufactur-
ers directly or through a wholesale, and then sells
smaller quantities to the consumer for a profit. Retail-
ing can be done in either fixed locations like stores or
markets, door-to-door or by delivery. Shopping gener-
ally refers to the act of buying products. Sometimes
this is done to obtain necessities such as food and
clothing; sometimes it is done as a recreational activ-
ity which involves window shopping (just looking, not
buying) and browsing and does not always result in a
purchase.

A marketplace is a location where goods and services

are exchanged. Most of the stores are called high street
stores. Gradually high street stores are being re-grouped
at one location called Malls. These are defined and
planned spaces for retail stores and Brands. There are
following types of retailers by marketing strategies:
Department store, Discount store, Warehouse store,
Variety store, Demographic, Mom-And-Pop, Specialty
store, Boutique, General store, Convenience store,
Hypermarket, Supermarket, Mall & e-tailing. Retail
stores may or may not have competitors close enough
to affect their pricing, product availability, and other
operations. A 2006 survey found that only 38% of
retail stores in India believed they faced more than
slight competition. In all countries the main competi-
tion was domestic, not foreign. Conforming staff uti-
lization to staffing needs requires a flexible workforce
which is available when needed. Some shops sell sec-
ond-hand goods. In the case of a nonprofit shop, the
public donates goods to the shop to be sold. When a
customer enters the store, it is important that the sales
associate does everything in his power to make the
customer feel welcomed, important, and make sure he
leaves the store satisfied. Giving the customer full,
undivided attention and helping him find what he is
looking for will contribute to the customer's satisfac-
tion and own business success [8].

1.2.1. Onsite Merchandising
At a retail in-store level, merchandising refers to the
variety of products available for sale and the display
of those products in such a way that it stimulates in-
terest and entices customers to make a purchase. In
retail commerce, visual display merchandising means
merchandise sales using product design, selection,
packaging, pricing, and display that stimulate consum-
ers to spend more. This includes disciplines and dis-
counting, physical presentation of products and dis-
plays, and the decisions about which products should
be presented to which customers at what time [9].
Visual merchandising is the activity and profession of
developing the floor plans and three-dimensional dis-
plays in order to maximize sales. Both, goods or ser-
vices can be displayed to highlight their features and
benefits. The purpose of such visual merchandising is
to attract, engage, and motivate the customer towards
making a purchase [10]. A trademark is a recognizable
sign, design or expression which identifies products or
services of a particular source from those of others
[11].

Top onsite marketing strategies are, first, the customer
is the most important person of this business. Custom-
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ers will allow some mistakes, but too many will turn
them away, so understanding the detail is a key skill
to master in retail. These are the basic foundations of
a successful retail business. One must deliver world-
class customer service and hence must "go the extra
mile for the customer". The final retail principle is:
Location, location, location. The best location of your
store will be dictated by the brand and product strat-
egies. For example, a supermarket operation needs a
car park and a high fashion store needs to be in a high
fashion area that attracts the right customers for the
store [12].

Consumer behavior considers many reasons why and
how personal, situational, psychological, and social
people shop for products, buy and use them, and then
dispose of them. Using different types of stimuli,
marketing professionals try to make the customers more
perceptive to their products whether they need them or
not. It's not an easy job. Consumers today are bom-
barded with all types of marketing from every angle-
television, radio, magazines and the Internet. It's been
estimated that the average consumer is exposed to about
three thousand advertisements per day. Consumers are
also multitasking more today than in the past. They
are surfing the Internet, watching television, and check-
ing their cell phones for text messages simultaneously.
All day, every day, they are receiving information.
Some, but not all, of it makes it into their brains [13].
The following survey statistics will give a good idea
about customer's perception towards shopping, and all
the details regarding age, income, gender and how do
they prefer shopping, will me mentioned.

The interaction between the physical and the digital
world opens up new business models that were impos-
sible to imagine a generation ago, creating bold pos-
sibilities for reimagining retail. To generate value,
retailers will have to understand more fundamentally
what their shoppers need and how best to deliver it. It
is an old challenge in a new world. The winners will
be retailers able to hold both parts of this paradox in
their hands at the same time, and then put them back
together in a new way that better serves retailers and
shoppers alike [14].

1.3. Online v/s Onsite
In an expanding market both models have room to
grow, each offering its unique strengths and weak-
nesses. Online shopping scores on shipping products
to remote corners of the country, whereas onsite is
largely urban and a big city phenomenon. According

to Technopak, 56% of the business of organized retail-
ers comes from top 24 cities, while for web stores, the
buyers are across the country.

Says Sachin Bansal, co-founder and CEO, Flipkart.com,
"E-commerce solves the problem of access by making
millions of products available to shoppers with a few
clicks." Besides, online shoppers don't have time and
place limits. On the other hand people going to shops
get instant gratification, can touch and feel the prod-
ucts; and for some brands, like Zara, buyers have no
choice but to purchase them offline. Adds Bansal:
"Those who prefer to touch and feel products, and that
is still a majority of shoppers, will go to the shops."
Biyani of Future Group believes any product that can
be identified by a model number will be sold more
online than offline. For instance, Motorola phones were
sold online by Flipkart and not in any retail outlet.

While there is room for both models to exist and ex-
pand, each is looking at new ways to increase clicks
and footfalls. Online sellers are adding new categories
- what started with books and music now includes
furniture and jewellery. For their part offline retailers,
worried about business being hijacked by online
startups, are selling via their own websites as well.

In Mumbai, Kishore Biyani, founder CEO, Future
Group, one of the country's largest brick-and-mortar
retailers, is unfazed by competition from online startups.
"Online selling, the way venture funded startups are
doing it, is a gross margin negative business and not
sustainable. I don't see us competing with online sell-
ers as both models - online and offline - will converge.
Not everything will be sold only online or only offline"
[15].

1.4. High priced items sell onsite
Even as the two models coexist and brick and mortar
retailers go in for convergence, a differentiation is set
to emerge on the type of products that can be sold on
either platform. For example buyers are less likely to
purchase a curved or flat TV or a sofa set or a car
online. And recent notices by companies cautioning
customers on buying certain products online could deter
purchases from web stores [15].

2. Review of literature
In accordance with the topic, online v/s onsite shop-
ping, following papers and articles give a brief knowl-
edge about the literature survey done.
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A study of consumers' opinion regarding retailing
through online purchasing, has been published [16]
These two people say that now-a-days people who do
not have enough time to go for shopping in retail stores
prefer online shopping as it gives a lot of variety of
products available at different shopping sites offering
great discounts and free home delivery. For now at
least, shoppers are confused between online and onsite
shopping, as in primary data they have learnt that 40%
people shop frequently so they may be having a good
and positive opinion about online shopping. 47% people
prefer online shopping as it saves time. 60% people do
not feel that online shopping is a safe way. So hence
they say that online shoppers know how to search for
a product online and buy it. Online shopping might
increase day by day. A study of Indian online consum-
ers and their buying behavior [17] tries to analyze the
features related online shopper's buying behavior. It
also provides a support that helps researchers under-
stand the drivers of consumers' attitude to shop on the
Internet, and consumers' perceptions regarding ease of
use and usefulness of online shopping. His research
tells that the future of online shopping is really bright
in India. Their way of thinking towards online shop-
ping is getting better. Because of internet connection,
the customers can shop from anywhere, anything and
anytime with easy and safe and a lot of payment op-
tions. They can do comparison shopping between prod-
ucts and also online stores. An insight into the growth
of new retail formats in India [18] indicates that most
of the organized retailers in India are talking on qual-
ity, service, convenience, satisfaction and assured ben-
efits to lure shoppers into the store. It is that customer
is the focus of retail business and the retailers should
serve the customer in a good, fast way with reasonable
price. Analysis of Online Shopping Behavior of Cus-
tomer in Kota City [19] concludes that consumers
should be educated on online shopping procedures with
proper steps that should be followed while shopping
online. Their study mainly conveys that convenience,
accessibility, scope, attraction, reliability, experience
and clarity are the important factors that should be
considered by the online shopper. E-marketers must
give a thought to secure, time saving, information about
product and services factors when they design their
online product strategy. Analyzing opportunities and
challenges of online retail- An Indian perspective [20]
the authors state that, online shopping will grow day
by day and put the retail business in a problem as
online retailing is just new in India. The main reason
why shoppers in India do not want to shop online is
because they don't get real value or incentive. These

problems are generic to all services offered online such
as travel, gifts etc. The study on Consumer percep-
tions towards different retail formats in India [21] at-
tempts to identify perceptions of consumers towards
existing retail formats in India. To have in-depth knowl-
edge of consumer perceptions, the basis on which
consumers have been segmented keeping in view the
products to be sold need to be understood. Customers
of today carry out extensive research in gathering
maximum information about product to be purchased,
occasion for which the purchase is to be made as well
as from where the purchase is to be made. Their evalu-
ation criteria includes price, brand reputation, distri-
bution, promotion, personal selling. Growth and chal-
lenges of retail industries in India: Analysis [22] con-
cludes that the status of the retail industry will depend
mostly on external factors like Government regula-
tions and policies and real estate prices, besides the
activities of retailers and demands of the customers
also show impact on retail industry. As the retail mar-
ket place changes shape and competition increases,
the potential for improving retail productivity and
cutting costs is likely to decrease. Therefore it is im-
portant for retailers to secure a position in the market
place based on values relationships or experience.
Finally, it is important to note that these strategies are
not totally independent of each other; value is function
of not just price quality and service but can also be
enhanced by personalization and offering a memorable
experience. Online buying, fact or fiction [23] reports
that there exists a need for developing awareness about
consumers' rights and cyber laws. Marketers should
educate consumers. It calls for developing a better
distribution system for online products. Though at
present online buyers in India are only in a few num-
bers compared to total conventional buyers, it is ex-
pected to grow substantially if better technology to
assist online buying is being implemented. Companies
should set-up a reliable and effective feedback system
so that consumer can contact them at anytime and
most importantly easily. It is necessary not only to
create cyber laws to protect customers but also make
them aware about it. More flexible modes of payments
services need to be introduced by online companies.
They should enter into tie-ups with reliable courier
service agencies. Perception towards online shopping:
An empirical study of Indian consumers [25] shows
that the perception of online shoppers is independent
of their age and gender but not independent of their
qualification & gender and income & gender. The
analytical results of our study further indicate relation-
ships between consumers' perceptions of the factors
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that influence their intention to buy through online.
Moreover, it was also found that, for online buyers,
the good perception on the customer service is consid-
ered as the best predictor when compared to other
constructs. The role of social networks in online shop-
ping, Information Passing, Price of Trust, and Con-
sumer Choice [26]  includes the analysis of user brows-
ing data to develop refined consumer choice models
for social commerce, study of information passing while
factoring in both buyer-buyer and buyer seller trust
relationships, and viral marketing to influence con-
sumer choice in social commerce. Shopping orienta-
tion and online clothing purchases: the role of gender
and purchase situation [27] is unique in the sense that
their data makes it possible to analyze the effect of
gender and buying situation in combination. Women
are more "shopping for fun" compared to men, the
latter being more "quick shoppers", which in turn may
have an effect on their respective benefits or barriers
when shopping for clothes online. This study helps to
better understand the role of shopping orientation for
consumers' willingness shop clothing online. Study of
online shopping behavior and its impact on online deal
websites [28] summarizes this paper, that the custom-
ers like to buy the deals and discount coupons, and
also while deciding to buy them they consider various
factors. Due to this it was found that the main factors
affecting this buying decision are impulse, informa-
tion of availability and option to provide a review.
This brings the conclusion  that  since  most  of  the
online shopping  of  the  deals  is  taking  place  on
impulse, marketers should put their focus on increas-
ing awareness about the availability of goods and ser-
vices and building a feedback mechanism. Also,  a
variety  of  payment  options  must  be  provided  to
the consumer in this case and technically the payment
ways must be strong enough to avoid any security
problem. The study on "The Emergence of Internet
Shopping in India: Identification of Shopping Orienta-
tion-Defined Segments" [29] identifies shopping ori-
entation tendencies among Indian Internet users. It
examines the inclination of each shopping orientation-
defined segment to buy various categories of products
online. By reading these issues, the research provides
a better understanding of Indian online shopping and
of how to begin to satisfy the needs of Indian online
shoppers [30]. Consumers have become very smart
and price savvy. The customer keeps switching be-
tween onsite and online shopping. A good shopping
experience and value for money becomes the initial
motivation for choosing shopping destination. With the
tremendous advancement in internet technology, the

connectivity of customer to internet has become very
easy. With lot of pros with comparison to in store
shopping, customer started shopping online. Price and
offers become the most important factors to attract
customer to shop online. The customer also finds con-
venience and ease in shopping, which the customer
gets as in terms of shopping sitting at home, saving
time, wide variety, prompt delivery, cash on delivery,
money back guarantees, well established customer
service centers. These reasons become enough to at-
tract the customer for shopping online. They become
the second most factors to get customers for shopping
online. Retailers need to mold themselves to adopt
new technologies and provide their customers a per-
fect shopping experience. As online selling is only in
the initial stage, its future in India is very wide. New
technological advancement has become a boon for
online selling companies and portals.

3. Graphs and inferences
3.1. Data
In the present survey, in all, 202 people participated,
51% (103) male and 49% (99) female. Within that too,
57% (115) were students and non earners, 18% (36) of
them earned up to Rs 3 lakhs/annum, 14% (29) earned
between Rs 3 lakhs to Rs 7 lakhs/annum and 11% (22)
earned above Rs 7 lakhs/annum.

3.2. Methodology
A survey was conducted by a carefully developed
questionnaire to investigate the choice of the people,
whether they prefer online shopping or onsite shop-
ping and why, the attitude of the customers towards
fast developing online shopping sites and their aware-
ness for it. Further to know that, if they prefer online
shopping, then what makes them do so, from which
shopping sites do they shop, also to find out the major
benefits and limitations of online as well as onsite
shopping according to the customers.

3.3. Graphs and Inferences
Customer's preference of shopping

Figure 3.1: Customers' shopping preference
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As shown in the above diagram, 64% (130) do online
as well as onsite shopping.

35% (70) prefer shopping only from retail stores and
1% (2) shop from only online shopping sites.

With reference to people who shop only from online
sites or both online as well as onsite stores.

Responding to the questions with regard to the way
the customers came to know about online
shopping.

Figure 3.2: Awareness of online shopping

This indicates that 63% (102), that is majority of people
came TO KNOW ABOUT ONLINE SHOPPING VIA
ADVERTISEMENTS ON SOCIAL NETWORKING
SITES & MEDIA. 32% (51) came to know via friends
and relatives who shop online, and 5% (8) came to
know through other sources.

Figure 3.3: Frequency of shopping online

65% (86), that is majority of the people BUY GOODS
ONLINE ATLEAST ONCE IN THREE MONTHS, the
rest 35% (46) buy goods online once in a year.

Figure 3.4: Variety of shopping products

People shop for ACCESSORIES (bags, watches, books
etc.) the most, that is 39% (99), 23% (59) shop for
apparels, 23% (60) go for electronics, 11% (29) for
gifts and rest 4% (10) for grocery.

Figure 3.5: Online shopping sites

30% (116) of the people prefer Flipkart, then Amazon
with 15% (60) and then myntra with 13% (49). Then
comes jabong with 12% (47), eBay with 8% (31) and
snapdeal with 8% (30). In the category of grocery,
local banya dominates with 2% (7), cromaretail, with
2% (6), which is maximum under the category of elec-
tronics.

Figure 3.6: Payment preferences

54% (99) people prefer CASH ON DELIVERY as a
payment method for online shopped products. 33%
(60) go for online method which is via Debit card,
Credit card or Cash card.

33% (23) prefer online bank transfer, and 1% (1) does
it by mobile payment (airtel money, IMPS). This clearly
indicates the importance of cash on delivery service in
Indian market.
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Figure 3.7: Reasons for shopping online

39% (79) people shop online just to SAVE TIME.
33% (68) of them shop online as it lets them choose
the product through more options (convenient). 23%
(47) shop online due to non availability of the same
product(s) in retail stores, and 5% (11) for other rea-
sons.

Other set of important questions which were a part
of this survey and under this category (online shop-
ping).

Q. Do you shop online just because there are good
offers?
Yes, 48% (63) GOOD OFFERS DO IMPRESS major-
ity of people, and 7% (9) say that online offers is not
the only reason for them to shop online.

Q. Do you think information displayed on the online
sites is enough, or do you prefer to go to retail
stores and enquire?
Majority, that is 62% (82) prefer TO GO TO A RE-
TAIL STORE AND ENQUIRE, otherwise 32% (42)
feel that information displayed is more than enough.
But there are people 6% (8), who feel that information
displayed on the online sites is not at all enough.

Q. Will you show interest if there is any kind of
exchange (old products) offer online?
Yes, 72% (95) people WILL SHOW INTEREST if
there are ANY KIND OF EXCHANGE (OLD PROD-
UCTS) OFFER ONLINE and there are 28% (37) people
who wouldn't show interest for such offers.

Q. Will you buy a recycled product?
74% (98) people WILL BUY RECYCLED PRODUCT
ONLINE, and 26% (34) will not.

Q. Will you buy products which are ecofriendly
though a little costly?
73% (96) people WILL BUY PRODUCTS WHICH
ARE ECOFRIENDLY THOUGH A LITTLE COSTLY
and 27% (35) will not.

Q. According to you is it appropriate to buy very
expensive product online?
 No, 95% (126) people DO NOT FEEL that expensive
products should be bought online, whereas 5% (6) do
not have any problem in buying very expensive prod-
ucts online.

Q. Was your product delivered to you on time?
79% (104) of the people's product was DELIVERED
TO THEM ON TIME. 20% (27) say that sometimes
they received the product on time, and 1% (1) says
that the product was never received on time.

Q. Did you face any major color matching/quality/
finish or any other problem after delivery of   the
product?
No, 67% (89) people DID NOT face any color match-
ing/quality/finish or any other problem after the deliv-
ery of the product. 23% (30) say that sometimes there
was a problem, whereas 10% (13) say that yes they
always found some problem with the delivered prod-
uct.

Q. Have you returned a delivered product?
69% (91) people have NEVER RETURNED A PROD-
UCT bought online. 23% (30) have always returned
and 8% (11) have returned it sometimes.

Q. Did you face any problem while returning a
product?
36% (48) people DID NOT FACE ANY PROBLEM
while returning a product, whereas majority of them,
54% (71) have never returned a product which is bought
online.

Q. Will you buy resell products?
80% (105) people don't wish to buy RESELL PROD-
UCTS whereas 20% (27) wish to.

Q. Have you ever sold your used product?
87% (115) of the people HAVE NOT SOLD their used
product online. 13% (17) have sold.

Q. Where do you find customer service better?
58% (77) of the people feel that CUSTOMER SER-
VICE IS BETTER IN RETAIL STORES. 42% (55)
find it better online.

Q. Where do you find variety of products?
73% (97) of the people feel that ONLINE SITES pro-
vides variety of products. 27% (35) go for retail stores.

MANAGEMENT



September - October 2015180

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

Q. According to you is online shopping the best
way of shopping?
81% (107) people feel that ONLINE SHOPPING is
preferable ONLY SOMETIMES and not always. 15%
(20) say that yes, online shopping is the best way of
shopping and 4% (5) say that no, online shopping is
not the best way of shopping.

Q. Can everything be shopped online?
80% (105) of the people feel that EVERYTHING
CANNOT BE SHOPPED ONLINE. But 20% (27) say
that, everything if available can be shopped online.

Q. Do you check reviews online regarding the prod-
uct you want to buy?
Yes, 85% (112) people CHECK REVIEWS ONLINE
REGARDING THE PRODUCT THEY WANT TO
BUY. 10% (13) check reviews sometime, whereas 5%
(7) never check.

Replies to the following questions by the custom-
ers.

Q. What are the major flaws in shopping online?
Various replies were obtained. The following ones brief
them all.
1. Online payment is risky.
2. The product bought cannot be touched and no-

ticed before the payment of the same product.
3. Expensive products cannot be shopped.
4. There is absolutely no idea of the product, it can

be damaged, used, old, expired, not fresh etc.
5. Delivery time factor.
6. The product may get defected during shipping.

Q. What all products cannot be shopped online at
all?
Various replies were obtained. The following ones
comprises of all of them.
1. Vegetables and products of dairy, groceries etc.

they can be shopped sometimes but there is a risk
of delivery on time and quality. Also expensive
ones like cars , jewellery etc.

2. Clothes without brands.
3. Cosmetics.
4.  NMR machine, GPC machine, n all.
5. Perishable goods or FMCG products.
6. Clothes! Trying out clothes before you buy them

is important.
7. I think u get everything online ...even more than

store.

8.  A basic tailored suit or dress, necessarily made
for you.

9. Big Machineries, Costly Ornaments Gold, Dia-
mond, Platinum.

10. None.

Major online product categories.

◆ Apparels (women, men, kids).

1. You shop apparels for?

42% (55) shop for themselves and to gift others.
23% (30) shop just for themselves.
3% (4) shop just to gift others.
33% (43) do not shop online for apparels.

2. Online offers attract you to shop for apparels?

42% (55) say that sometimes it does attract them.
30% (39) say yes.
4% (5) say no.
25% (33) do not shop online for apparels.

3. Were the apparels delivered to you in proper
condition?
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54% (71) say yes.
9% (12) say sometimes.
1% (1) says no.
36% (48) do not shop online for apparels.

◆ Accessories (bags, watches & books etc.)

1. You shop accessories for?

52% (69) shop for themselves and to gift others.
28% (37) shop just for themselves.
            11% (14) shop just to gift others.
9% (12) do not shop online for accessories.

2. Online offers attract you to shop for accessories?

30% (39) say that sometimes it does attract them.
53% (70) say yes.
8% (11) say no.
9% (12) do not shop online for accessories.

3. Were the accessories delivered to you in proper
condition?

80% (106) say yes.
8% (10) say sometimes.
1% (1) says no.
11% (15) do not shop online for accessories.

◆ Electronics (iPad, mobile phones, iPod etc.)

1. Which gadget(s) do you shop for the most in
electronics?

16% (44) is mobiles.
16% (44) is mobiles and computer accessories.
9% (24) is tablets.
8% (22) is laptops.
8% (22) is audio and video.
8% (22) is gaming and consoles.
8% (22) is personal appliances.
5% (13) is home and kitchen.
5% (13) is cameras and accessories.
3% (9) is healthcare devices.
1% (4) is computers.
6% (17) is others.
9% (26) is none.

Texttreasure

The biggest risk is not taking any risk. In a
world that's changing really quickly, the only
strategy that is guaranteed to fail is not tak-
ing risks.

-  Mark Zuckerberg
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2. Was the quality/life of the gadget good, or same
as that of the gadget shopped from retail stores?

             70% (92) say yes.
             9% (12) say sometimes.
             2% (3) says no.
            19% (25) never shop online for electronics.

◆ Grocery

1. Which product(s) do you buy the most?

11% (20) is personal care.
4% (7) is frozen section.
4% (7) is grocery and staples.
3% (5) is organic food.
3% (5) is vegetables and fruits.
3% (5) is beverages and syrup.
3% (6) is dairy products.
3% (6) is bottles, cans and packets.
2% (4) is breakfast and health food.
2% (4) is desserts and confectionaries.
1% (2) is condiments and sauces.
7% (12) is others.
54% (97) is none.

2. Was the grocery product delivered to you
FRESH?

13% (17) say yes.
3% (4) say sometimes.
1% (1) says no.
83% (110) never shop online for grocery.

With reference to people who only shop from retail
stores.

From Figure 1 we note that 35% (70) shop only from
retail stores.

With respect to whether the retail store customers are
aware of online shopping

Figure 3.8: Awareness of online shopping.

67% (57) people have heard about online shopping via
ADVERTISEMENTS ON SOCIAL NETWORKING
SITES OR MEDIA. 33% (28) came to know via friends
and relatives who shop online. 0% are not at all aware
of online shopping.

Figure 3.9: Reasons for not shopping online.

Majority, that is 59% (41) people think of shopping
from online shopping sites in future. 30% (21) say that
they have always shopped from retail stores and will
continue to do so. 11% (8) don't feel that online pay-
ment is safe.
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Figure 3.10: Payment preferences.

57% (40) people always pay by cash. 43% (30) prefer
Debit Credit or Cash cards.

Other set of important questions which were a part
of this survey and under this category (onsite shop-
ping).

Q. Have you ever exchanged any product?
71% (50) of the people HAVE EXCHANGED prod-
uct. 29% (20) haven't ever exchanged their product.

Q. Was there any problem while exchanging
product(s)?
49% (34) DID NOT FACE ANY PROBLEM while
exchanging product(s). 27% (19) haven't ever ex-
changed any product. 24% (17) did face problem while
exchanging products.

Q. Will you buy products which are ecofriendly
thought a little costly?
86% (60) people are READY TO BUY ecofriendly
products, whereas 14% (10) are not willing to buy
ecofriendly products.

Q. Online shopping provides a lot of offers!
40% (28) people who generally shop from retail stores
say that YES, ONLINE SHOPPING SITE OFFERS
DO ATTRACT THEM, AND DUE TO THIS THEY
MAY START SHOPPING ONLINE. 34% (24) say that
yes, online sites do provide a lot of offers but they will
stiff prefer to shop from retail stores. 26% (18) do not
feel that the offers make much difference, so they will
continue shopping from retail stores.

Q. Where do you think is the customer service
better?
93% (65) people who shop from retail stores state that
YES, RETAIL STORES PROVIDE BETTER CUS-
TOMER SERVICE. 7% (5) feel that online sites pro-
vide better customer service.

Q.  According to you where are the chances of find-
ing VARIETY of products?
50% (35) people who shop from retail stores agree
that THE CHANCES OF FINDING VARIETY OF

PRODUCTS IS HIGH ON ONLINE SHOPPING
SITES. Other 50% (35) will go for retail stores.

Q. Sometimes there is really no need to go to retail
stores, online shopping for some products is fine?
76% (53) who shop from retail stores agree that YES,
SOMETIMES ONLINE SHOPPING IS FINE. 24%
(17) will always visit a retail store.

Q. Shopping from retail stores is the best way to
shop?
69% (48) people say that SHOPPING FROM RETAIL
STORES IS THE BEST WAY TO SHOP. 31% (22)
feels that it is not the best way to shop.

Q. Do you think it is better to check reviews or
search for a product online?
Majority, that is 66% (46) people think that SOME-
TIMES FOR SOME PRODUCTS checking online
reviews help. 24% (17) always check reviews whereas
10% (7) never check reviews online.

Q. According to you is it appropriate to buy very
expensive product online?
94% (66) of them DO NOT FEEL APPROPRIATE
TO BUY VERY EXPENSIVE PRODUCT ONLINE.
6% (4) feel that it is alright to buy very expensive
product online.

Q. Would you like to buy resell/recycled product(s)?
60% (42) of the people would like to buy RESELL/
RECYCLED PRODUCTS. 40% (28) do not wish to
buy resell/recycled product(s).

Q. Have you ever sold your used product?
84% (59) have NEVER SOLD their used products.
16% (11) have sold.

5. Conclusion
From the above survey summary it can be concluded
that, the people who shop from only online sites are
very less. Online shopping habits are not fully devel-
oped by the Indian customers. Online marketplaces
are new to India, the trend having picked up only in
the past 12-18 months. Indian customers favor tradi-
tional retailing more than online shopping. There are
people in our society who still do not have any idea
about online shopping. Unless these people are made
aware of what online shopping is, the statistical results
will remain same as above. The price advantage is
with online marketplaces. Offline retail cannot afford
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to sell at lower prices (due to high real estate costs and
overheads). However, there are products which will be
sold more offline (expensive items) rather than online.

Digital channels play the largest role in the research
phase, as shoppers read online reviews and find rec-
ommendations through social media. Physical stores
dominate later stages, including product trial and test-
ing and after-sales service and support. The challenge
for brick-and-mortar is high rentals. Onsite scores in
experience, touch, feel and instant gratification. Prod-
ucts like grocery are more likely to be sold onsite.

Advertisements & social networking sites have done
majority of marketing and has proved to be the best
marketing strategy from the above survey. Most of the
online shopping is done by the young generation. There
are many customers who shop only from retail stores
but in future plan to shop from online sites as well.
Payment by cash is preferred the most by Indian cus-
tomers. The above survey indicates the growth of online
shopping and hence in future, ONLINE SHOPPING
may not totally, but to some extent, will become equiva-
lent to ONSITE SHOPPING.

At present, both models, are working on their strengths
and increasing the appeal of their web stores, apps and
physical stores. There's plenty of room for both the
models to co-exist as the present survey indicates
majority shopping from BOTH, online as well as onsite.
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Discipline only! The Management
As per Oxford English dictionary, discipline means:-

(n.) (1) Orderly or controlled behaviour
(2) Training or control producing this
(3) Branch of learning

(v.t.) (1) Train to be orderly
        (2) Punish

Discipline   .

 --------------------------------------------------
Behaviour|    Learning &Training
 Punishment- , ---------------------------------------------------- . + Success

     Punctuality     |    Work - Orientation
                        ---------------------------------------------------------

Perfect performance is possible through discipline only. Be it factory,
playground, shop, home, institution, service, war, politics or else. Disci-
pline can bring all essential elements together to actuate in correct direc-
tion to yield results. One needs not to run for various management mantras
but to rely on discipline for perfection. Discipline is panacea for each and
every discipline.

■ Management Ahead
◆ Emerging trends: anticipating the future of work
◆ You have cost cut and you have downsized. Now build a culture of

innovation through enhanced creative thinking
◆ Don't be a waiter - take your seat at the table
◆ Increasing the strategic impact of HR ; growing value while shrink-

ing cost

■ Management is never one-way traffic. It's always both-way passing
through many over-bridges, under-tunnels, variety of crossing, rainy
- sunny - misty - windy weathers, etc.

■ To accept change:When you sit on the dining table, you know that
the food is supposed to be chewed, the spoon is supposed to help you
eat and the food is supposed to have a particular taste, right?  Ever
wondered why? Mindset. Here comes neuro - science. A manager has
to use the neuro-science to off-set the mindset. He has to accept
changes, challenges and new concepts.

◆ Owner: (1) Must follow development
(2) Trust & delegate manager.

◆ Manager: (1) To accept changes, challenges, new concepts
(2) Visualize neuro-science impacts regarding changes

R.N. Yadav
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◆ Supervisors
◆ Operatives
◆ Maintenance & Utility persons
◆ Labor union       Positive support
◆ Local people       to owner and
◆ Suppliers       manager
◆ Consumers
◆ Financiers

Work environment scores over money

Employee's preference

Good work environment 58%

Good salary & perks 23%

Challenging job profile 19%

◆ 6 out of 10 employees derive greater job satisfac-
tion from a good work environment than money.

◆ Understanding colleagues and competent boss
reduces stress, leading to job satisfaction.

◆ Better salary and challenging job profile consid-
ered short term motivator.

◆ Re-emphasizes"employees leave job because of
pressure at work-place and salary".

(Source: ToI, Mumbai Ascent Pp4,
23rd March, 2011. )

■ Manager : Political & scientific

Management Organization Manager

Political / -

Scientific - -

■ 3 - D Management :

Behaviour     -

     .  Skill

                    /

Spiritual

■ Growth and comfort do not co-exist
The rules of the game have changed now. We often
hear about terms such as globalization, triple bottom
line, more for less for more, disruptive innovation,

sustainability, technological revolution,social respon-
sibility, ethics, governance and the list goes on. To
keep abreast with these system dynamics, there is dire
need for managers to develop empathy and ethical
perspectives and soft skills. And this means stepping
out of comfort zone.

Some of the key aspects that will change the game for
nation, corporate, communities and individual oppor-
tunities are listed below:

" Innovations and entrepreneurship quotient.
" Sustainable models to transform lives in vari-
ous sections of society that have notbeen reached out
to yet.
◆ Inclusiveness, diversify and holistic approach.
◆ Sensitive to changes and opportunity readiness

owning to internationalization.
◆ T-Shaped professionals.
◆ To learn from management stalwarts.
◆ Integrative and innovative management system.

Professional of the future needs to have the depth of
domain knowledge and the width of overall perspec-
tive and sensitivity of the organization and commu-
nity. So, it is not about asking if you should focus on
specialization/business sector or overall perspective. It
is about having both of it. More often than not we hear
that for a HR professional to be successful, he needs
to understand business needs and challenges.

Customized and specific combinations are what the
future is about: about nurturing T-shaped profession-
als. However, "Growth and comfort do not co-exist",
so you will have to make some difficult choices and
unlearn and relearn the new paradigms of career de-
velopment. The manager of today needs to be jack of
all and master of all as well.

■ Flat word culture

Do you have free voice in management?

■ Second Inning

To restart working ___

(a) Gents: after retiring from active work up-to 58/
60 years.

(b) Ladies: after break due to marriage, child-birth or
after family commitments.
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■ Appraisal
Despite appraisals being useful tools for analyzing
employee performance,they generally hold a very un-
favourable reputation among companies and employ-
ees alike. Considered as a nuisance and something that
everybody is just 'supposed' to do, the purpose and
utility of appraisals get lost in its conduction. How-
ever, it is essential that such a notion is abandoned and
the significance of appraisals is understood, so that
companies can benefit from this process and use it to
improve their productivity. Rating and ranking people
and communicating the feedback are always difficult
tasks. Designing a process is fairly easy; living it proves
is where the challenges lie, because delivering a bad/
unpleasant message is always very difficult.

For employees, appraisals are 'evil' for two main rea-
sons:

(1) They feel 'awkward' when their performance is
formally evaluated and their strengths and weak-
nesses are communicated.

(2) Most people have a highly inflated opinion of the
quality of their own work. Performance appraisal,
confronting people with the fact that they are not
as outstanding as they think they are, no one really
wants to have that.

But why do appraisals end up being ineffective in
companies? A lack of clarity about the purpose of the
appraisal, ambiguity in the job description, lack of
trust and confidence from the staff, a lack of proper
training on appraisal systems, imprecise goal setting,
untimely sharing of feedback of past performances
when the dispute is already over, incomplete under-
standing of the employee's work and contribution and
complexity of appraisal systems lead to confusion and
wasted time.

Appraisals are generally assumed to be about salary
reviews. This is fundamentally wrong, as performance
and compensation reviews are separate processes. A
performance appraisal system, if designed well, is a
mirror to an employee on his/her performance, achieve-
ments, behavior and potential of the future. An effec-
tive and accurately processed appraisal is vital for talent
management covering aspects like development, en-
gagement and retention. Companies can channelize the
collective efforts in a focused direction, be it goals for
desired WORK CULTURE.

■ Leader & Manager
Although we expect them to do the same job and play
the same role, managers andleaders have entirely dif-
ferent job responsibilities to shoulder. Leading an or-
ganization and its people is very different from man-
aging it. Despite the stark difference between these
two processes, we quite often mix up the role of a
manager with that of a leader, knowing the difference,
however, is essential when trying to understand why
their distinct contribution is indispensible to an
organization's success. They are two most essential
ingredients stringing together the fabric of any organi-
zation. Expectations from both being quite distinct,
one needs to understand what traits make up a good
leader and good manager. The leader is the locomotive
engine while the manager is like the guard's compart-
ment in a train. While one drives the train forward, the
other ensures that it is safe. While managers shoulder
responsibility of making sure the organization func-
tions like a well-oiled machine, leaders pave a path for
the organization.

Hence to be truly valued in an organization and broaden
one's horizon, it's pertinent to be both; leader as well
as manager and recognize when to play which role.

"Management works in the system; leadership works
on the system. "Stephen Covey"

■ Be a Leader
(a) Experience, observe & persevere.
(b) Lead, influence and inspire others.
(c) Inspire innovations & creativity.
(d) Keep strong vision.
(e) Empower others, delegate work in such a way

that others take responsibility and have space to
grow.

(f) Be open-minded, empathetic and to know people
around to work.

(g) Should know when to be follower and learn from
others.

Often, it is observed that your actions do speak louder
than your words. A good leader is always a situational
leader who adopts different styles, depending upon
situation's demand and the team's maturity. For instance,
an autocratic leadership style might be best suited to
deal with unexpected crisis, whereas a democratic style
will prove more fruitful where people and team work
are involved. The ideal leader is one, who is more
malleable to every situation and makes decisions which
would prove beneficial to the team as well as organi-
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zation. While delegating, coaching or simply advising,
as a leader, you need to lead differently in different
circumstances, apply yourself and master the art of
situational leadership with equanimity and understand
the frame work for employee development; after all, a
leader is one who knows the way, shows the way, and
goes the way.

■ A happy employee
Is it possible to be happy at work? Can we go to work

and be energized, have fun, do great work, enjoy the
people we work with, wow our customers, be proud of
what we do, and look forward to Monday mornings as
much as some people long for Saturday evening ? Can
we create work-place where such level of happiness is
the norm, not the exception? or must we simply accept
that work is unpleasant and tough and that's why we
have to do it ? No, anyone can be happy at work, and
they should be because happy companies have:-

Leader Manager

a Looks ahead of the current times and steer the Works on a predictable plan & ensures the
company through all phases. productivity.

b Ensures effectiveness. Ensures efficiency.

c Expected to be entrepreneurial and risk taking. Maintains & delivers a set of expected &
predictable outcomes.

d Be knowledgeable, provides vision, direction Executes the job assigned to him/her and manage
and a way forward. Looks at the organization the team effectively.
as a whole and works for the cohesive group.

e Company depends on leader to form strategy, Breaks down strategy & policy form by leader
guiding in time of un-certainty, reading macro and implement for positive outcome.
environment well & sensing changes and trends.

f Increasing revenues & profits will be mandate Ensuring market needs are met deals with manager.
of leader

g Leaders are put on fast path career. Managers have a more linear one.

h Leaders are measured for performance Manager by performance only.
& potential

i Every leader needs to be a good manager Every manager need not be a good leader.

j What and where rest with leader Other questions like, when, how, why and
who rest with manager

◆ Higher productivity - happy employees achieve better results.
◆ Higher productivity - happy employees care for quality.
◆ Lower absenteeism - people actually want to go to work.
◆ Less stress & burn out - happy people are less prone to stress.
◆ The best people - want to work for happy companies.
◆ Higher sales - happy people are the best sales person.
◆ Higher customer satisfaction - happy employees are the best basis for good service.
◆ More creativity & innovation - happy people are more creative.
◆ More adaptability - happy people are much more adaptive & open to change.
◆ Better stock performance & higher profits - for all of the above reasons.

TEXPERIENCE
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Happy companies are more efficient and make more
money. And they makepeople happy, which is of course
a goal in itself. And happiness at work is not rocket
science. It does not come on its own and every orga-
nization, leader, manager and employees should be
involved in creating a happy workplace.

■ Office politics, a menace
Are peevish boss, crabby colleagues,a cranky partner
or petty office politics? What are you suffering from?
In a recent survey, 150 executives from the nation's
1000 largest companies reported that they spend about
19 percent of their time in the office and about one
day a week on office politics. Startling statistics, isn't
it? But it is true! So, is there a way to steer clear of
such a situation?

Here are a few suggestions for the bosses to keep the
morale of the staff high in a 'political' environment:

◆ Avoid closed door meetings and keep employees
informed about company news;

◆ Always emphasize on the value of ethics and
honesty at the work-place;

◆ Seek and encourage integrity;
◆ Be judicious and equitable when assigning re-

sponsibilities.

Here are some quick tips to help you maintain your
cool at work while tackling office politics:-

◆ Use assertive communication when a person treats
you in an unacceptable way:

◆ Try and keep your conversation neutral with such
people;

◆ If the situation is worsen and you feel it is time
to maintain a distance, then do so and letthem
know why. However, do not seek to avoid them.
What matters is your attitude;

◆ Don't take any comment personally and try not to
be defensive. Arguing back, defendingor any kind
of justification (at that particular time) can often
lead to both parties becoming more entrenched;

◆ Develop and uphold a good sense of wit. Always
stay calm and don't involve yourselfinany kind of
argument because it will only add fuel to the fire.
Diffuse it by ignoring or looking away or may be
by starting any other conversation. Unwanted
rumour could be upsetting for anybody. It would
be unwise to join them in playing such games or
stooping low.

Therefore, it is important to deal smartly with office
politics. Act normally in any tricky situation and do
not try to appear or change such people. Change the
way you look at the situation - be calm, firm, honest
and humble. Respond with your own optimistic expec-
tation.
■ Traditional Management to Professional Manage-
ment : A transformation

S. No. Characteristics                            Management

Traditional Professional
1 Trust Factor To start with distrust To start with trust
2 Delegating Comfortable to boss Comfortable to sub-ordinate
3 Decision Execution of decision Decision power
4 Planning Past-oriented. Future is felt granted Present oriented for future
5 Value Who? What?
6 Belief Ad-hoc System
7 Final out-come Not necessarily not to be good Not necessarily to be good
8 Rewards Flexible & Ambiguous Defined way
9 Thinking Big Analyse  problem
10 Taking decision Fast Weigh solution
11 Risk Taken Calculate out-come
12 H.R. Treated as tool Treated as asset

Transformation period
(a) Don't change overnight.
(b) Go through phases.

TEXPERIENCE
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Family Manager
(a) Should look execution part only.
(b) Allow professional's suggestion.
(c) Go ahead with action oriented professional deci-

sions and only review.

When Professionals needed?
(a) Size matters? When size is bigger?
(b) Larger the size of business, more the number of

professionals.

Some Facts
◆ Designation-free company
◆ HR role & contract workers: a complexity.

■ OFFICE POLITICS

◆ Why

i) to show personal importance, status
ii) to show-off
iii) negative approach for elevation

Approach Performer Non-performer

Positive may show bosses ---
 OR
may not show bosses

Negative --- to show bosses as
their work is im
portant

Behaviour - Quality trust, talent & gossiping &
fast delivery bitching

◆ Existence of company politics
(as per news channels survey of 6 major cities)

i) Yes, 72% active in politics.
ii) Work is important or politics :- 67% say politics.
iii) 20% people take credit of other's works.

◆ Be the perfect boss
1) Don't steal credit
2) Don't play divide and rule
3) Listen to your teammates.
4) Set the rules and stick by them.
5) Keep the communication line open
6) Have an open door policy.
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Introduction
The skin is the largest organ in mammals and has the
important function of protecting the body from the
surrounding environment. It thus acts as protective
barrier against potentially harmful microbial, thermal,
mechanical and chemical influences. Skin consists of
two layers - Epidermal and dermal beneath which lies
the body fat. The epidermal layer consists of
keratinocytes scattered with other cell types like the
melanocytes and Langerhans cells. It is separated from
the dermis by the basement membrane. The dermis is
comprised of papillary and reticular compartments
which contain an extracellular matrix or ground sub-
stance made of collagen, reticulum fibers, elastin and
glycosaminoglycans and fibroblast as living cells.

The ultimate goal of skin tissue engineering is the
development of the skin in vitro or in vivo, while
preserving all its constituents' spatial and functional
three-dimensional relations as well as cosmetic prop-
erties. Tissue engineering of skin can be divided into
two basic criteria of designing in vitro or in vivo.
Further depending on the substituted skin layer it can
be classified into in vitro engineering of the epidermis,
oral mucosa, cultured keratinocytes or keratinocyte
sheets (autologous or allogenic); in vitro tissue engi-
neering of the dermis using collagen-glycosaminogly-
can (C-GAG), polyglycolic/polyglactin (PGA/PGL) and
other materials (known as artificial dermis); in vitro
tissue engineering of allogenic (derived from animal
sources) and acellular allogenic dermis & in vitro tis-
sue engineering of bilayer skin by application of the
above methods in combination. In vivo tissue engi-
neering constitutes of epidermis and dermis-

The series of chapters under the title, 'Textile scaffolds in Tissue Engineering' are being published in the
Journal of Textile Association which cover the role of textiles for various scaffolds, the type and form of
materials used for making scaffolds, application of these scaffolds for recovery of various organs and the
scope of textile technology in tissue engineering scaffolds in future.
This series is written primarily as an introductory text for an audience comprised of those interested or
already working in, textile related areas, who wish to acquire broad knowledge of tissue engineering
scaffolds and the application of textiles in it.
In the previous chapter, we tried to put forth the use of textile scaffolds as tissue adhesives. The readers
were informed about the need of tissue adhesives, the various requirements of scaffolds as tissue adhesives
and the different methods that are employed for their manufacture through the chapter.
In the present chapter, the use of textile technology for the preparation of skin tissue engineering is
discussed. The different types of skin wounds, the various approaches that are employed for the cure and
the application of textile technology is discussed in the below text.

Chapter 8: Textile Scaffolds for Skin Recovery
and Replacement

Pallavi Madiwale, Mrs. Rachana Shukla, Dr. Ravindra Adivarekar

keratinocyte and/or fibroblast suspensions in the wound
chamber model.

Need for skin scaffolds
Loss of integrity of large portions of the skin due to
injury or illness may result in significant disability or
even death. Skin trauma, like burns, causes water, elec-
trolyte, and protein loss from the wounded area. Open
wound surfaces allow bacteria to invade. Several of
these processes can be reversed if the wound is cov-
ered or the lost skin replaced. The major requirement
of skin replacement or recovery is in case of burn
injury. Globally, burns are a serious public health prob-
lem. World health organization reports on their website
that an estimated 195 000 deaths occur each year from
fires alone, with more deaths from scalds, electrical
burns, and other forms of burns. Fire-related deaths
alone rank among the 15 leading causes of death among
children and young adults, 5-29 years. Over 95% of
fatal fire-related burns occur in low- and middle-in-
come countries. South-East Asia alone accounts for
just over one-half of the total number of fire-related
deaths worldwide and females in this region have the
highest fire-related burn mortality rates globally. Among
the various age groups, children under 5 years and the
elderly (i.e. those aged over 70 years) have the highest
fire-related burn mortality rates. In addition to those
who die, millions more are left with lifelong disabili-
ties and disfigurements, often with resulting stigma
and rejection. The magnitude of the burn accidents
and the requirement of the artificial skin for the pa-
tients can be estimated from the above data. Hence it
can be inferred that there is urgent need for the study
on the skin scaffolding and skin regeneration.
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Requirements of skin tissue engineering (TE)
In skin TE, various biological and synthetic materials
are combined with in vitro-cultured cells to generate
functional tissues. Skin constituting epidermal and
dermal layer can be regenerated in laboratory. The re-
construction of skin constitutes of two main require-
ments - cells or growth factors and a base or support
in the form of scaffold for the development of these
cells in the form of skin. Hence an ideal scaffold that
has the capacity to act as a template for the construc-
tion of neonatal skin is essential, provided that the
template is biodegradable. A successful 3-D tissue-
engineering scaffold must have a highly porous struc-
ture and good mechanical stability. High porosity and
optimally designed pore size provides structural space
for cell accommodation and migration and enables
exchange of nutrients between the scaffold and envi-
ronment.

Current scenario in skin engineering
The science of repairing the skin defects through trans-
plantation of the skin grafts was discovered in year
1953 for epithelial or epidermal layer of skin. The
growing of the layer in vitro was then evolved. But the
time span required for their growth was up to 2 -3
weeks. Hence the discovery of allograft (derived from
animal sources) was made and the study of compat-
ibility of keratinocytes of the allograft was also stud-
ied. Initially, a clear distinction existed between dress-
ing (e.g., gauze) and skin substitutes (e.g., split-, full-
thickness grafts or tissue flaps). In the past 30 years,
however, many more temporary skin substitutes have
been developed. With their improvement, they are more
or less becoming the templates for skin reconstitution,
gradually being adapted as permanent skin substitutes.
Ideal wound coverage would eliminate fluid loss and
infection, while alleviating pain and enhancing wound
healing. A wide range of wound coverings is now
commercially available. The study revealed that the
cells are less compatible but they are replaced over the
time by the cells produced by the host. Thus the
keratinocyte grafted allograft came to use which were
infused with cytokines and growth factors which were
also known as biologically active dressings. In the past
25 years, great efforts have been made to create sub-
stitutes that mimic human skin. Tissue engineered skin
replacements such as cultured autologous and allogenic
keratinocytes grafts, autologous or allogenic compos-
ites, acellular biological matrices, and cellular matri-
ces including biological substances such as fibrin seal-
ant and various types of collagen and hyaluronic acid
(HA) have opened new options to treat such massive
skin loss. Many alternatives to replace damaged skin
have been tried to reduce the need for autologous skin
grafts which is very difficult to obtain in case of burns.

The situation for replacement of damaged skin focuses
on the use of autografts (patient's own skin), allografts
(human donor skin) or xenograft (other animal skin).
The availability synthetically designed scaffolds in the
market is mentioned in the table 1.1.

Table 1.1

Sr. Trade Name Bio-material Used
No.

1 PolyActive Polyethylene oxide,
Polybutylene terephthalate

2 Laserskin and
Hyalograft 3D Micro-perforated hyluronic

acid membrane

3 Integra Bovine collagen matrix with
Chondrotin-6-sulphate

4 Biobrane Bi-laminated membrane
formed by nylon mesh and
silicone thin lamina with
collagen as matrix

5 TransCyte Collagen embedded Silicone
film and nylon mesh

6 Dermagraft Polygylconic acid /
polylactic acid

As evident from the Table 1.1 it is seen that there is
fewer availability of the synthetic skin substitutes. In
addition to the less availability, the cost of the substi-
tutes is not affordable to the majority of the popula-
tion in need of it.

Research and future scope in the tissue engineering
of skin
As seen from the intense need, the preparation of skin
scaffolds using synthetic bio-materials is a very im-
portant research arena.  Various research projects are
been carried out to make skin scaffold. The few of the
research work been published is given below -
In a research work, Collagen (Col)-chitosan (Chi)
composite membrane prepared and chondroitin sulfate
(CS) was added so that Col-Chi sulfate composite
membranes were prepared. The structure of the com-
posite membranes was characterized by Fourier trans-
form infrared spectroscopy and X-ray photoelectron
spectroscopy, and its mechanical properties, degrada-
tion, and cyto-toxicity were characterized. The com-
posite membrane was applied to a full-thickness skin
injury in animal experiments performed in rabbits.
Strong interactions and good compatibility among Col,
Chi, and CS in the composite membrane were present.
A research paper reports the fabrication of sandwich-
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type scaffolds consisting of radially -aligned nano-fi-
bers at the bottom, nano-fiber membranes with square
arrayed micro-wells and nano-structured cues at the
top, and micro-skin tissues in between as micro-skin
grafts for use in skin regeneration. This class of nano-
fiber scaffolds was able to confine the micro-skin tis-
sues in the square arrayed wells and simultaneously
present nano-topographic cues to the cultured NIH 3T3
fibroblasts and primary rat skin cells, guiding and fa-
cilitating their migration in vitro. It was demonstrated
that the sandwich-type transplants exhibit an even dis-
tribution of micro-skin grafts and promote re-epithe-
lialization on wound in vivo. In addition, the void area
in the scaffolds was well suitable for exudates drain-
age in wound. The sandwich-type scaffolds show great
potential as micro-skin grafts for repairing extensive
burn injuries and may provide a good solution for the
treatment of acute skin defects and chronic wounds
including diabetic ulcer, pressure ulcer, and venous
stasis ulcer.

Blend of natural and synthetic bio-materials are also
being worked on for the purpose. Although the
nanofibers made of synthetic degradable polymers, such
as polylactic acid (PLA), have been widely used in the
medical field, they do not favour cellular adhesion and
proliferation. To enhance cell adherence on scaffold
and improve biocompatibility, the surface of PLA scaf-
fold was modified by gelatin in this work. For
electrospinning, PLA and gelatin were dissolved in
hexafluoroisopropanol (HFIP) solvent at varying com-
positions (PLA:gelatin at 3:7 and 7:3). The properties
of the blending nanofiber scaffold were investigated
by Fourier transform infrared (FT-IR) spectroscopy and
scanning electron microscopy (SEM). Modified PLA/
gelatin 7/3 scaffold is more suitable for fibroblasts
attachment and viability than the PLA or gelatin
nanofiber alone. Thus fibroblast cultured on PLA/gela-
tin scaffold could be an alternative way to improve
skin wound healing.

One of the research work describes the use of natural
bio-materials along with the synthetic ones to improve
the biocompatibility of skin scaffolds. In this work a
new dual-layer fibrous structure made of electrospun
chitosan/poly(D,L-lactic acid) (PDLLA) membrane is
reported. In this work, the electrospinning process
incorporated with rotating control was introduced to
prepare the random PDLLA micro-fibrous matrix cov-
ered with aligned chitosan nano-fibers, providing an
increased specific interface to promote cell attachment,
migration and infiltration. The effects of electrospining
parameters on the reduction of beads and the unifor-
mity of fibers were determined. The morphology, pro-

liferation and penetration of cells seeded on each
electrospun fibrous membrane were observed using
laser scanning confocal microscope (LSCM). A dual-
layer fibrous membrane prepared with a highly uni-
form matrix layer of PDLLA microfibers and a well-
defined cover layer of chitosan nano-fibers without
fibrous beads result in aligned migration and direc-
tional penetration of skin fibroblasts into3-D domain.
The chitosan nano-fibers which covered on PDLLA
micro-fibers promote the skin cells growth and im-
prove their infiltration into the target scaffolds in vitro.
Wound-healing test demonstrated that the dual-layer
structure significantly improves the rat tissue regen-
eration in vivo. The results suggest that the dual-layer
chitosan/PDLLA structure can mimic the interface of
natural extracellular matrices and has the potential for
3-D tissue-engineering applications.

Extensive and exhaustive research in relation to the
skin tissue scaffolds is carried out and there is con-
tinuous evolution of this research arena.
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Uster, Switzerland, Sep-
tember 21, 2015 - Yarn
clearing technology has
come a long way in the
50 years since the first
system for automatic
winding was marketed
by USTER. The needs of
spinners - and their cus-
tomers downstream - re-
main the key driving
force as the technology
progresses. But the scope
of yarn clearers has
steadily broadened, tak-
ing in more fault-detect-
ing options and better
data utilization. The lat-

est USTER®QUANTUM 3 clearers represent the sum-
mit of current potential, with a range of innovative
features helping mills to produce the right yarn quality
with optimum productive efficiency and profitability.

Even with all today's sophisticated technology; spin-
ners still can't produce the 'perfect' yarn. Some faults
are inevitable, and the winding process after spinning
is where these can be removed - to create a yarn that
may not be actually flawless, but will give customers
the consistent quality standards they need.

Quality has always been a big issue for both spinners
and fabric manufacturers, but it was not until the early
years of the 20th century that the first steps were taken
towards automatic control of yarn quality during pro-
duction. The motivation came from a group of spin-
ning mills located along a small Swiss river, the Aabach,
not far from Zurich. This area had become noted for
the success of its yarn and fabric producers, with as
many as 30 mills originally using the river to provide
power for their machines. So profitable were these
enterprises, that the Aabach was dubbed the Million-
aire River by locals.

The Aabach spinners were anxious to find a solution
to recurring thick places in their yarns, which were
causing complaints from customers. They began dis-
cussing the problem with a company in the nearby city
of Uster: the then Zellweger Uster, the forerunner of

Clear vision in the drive for perfect yarn
Customer needs continue to motivate USTER's developments

in quality control for winding

the company which became Uster Technologies in
2003. Those talks were the start of the history of the
process now known as yarn clearing.

The initial result, in 1952, was a patent filing for a
'Thread Cleaning Device' by the Uster Company. This
was a mechanical system for detecting thick places on
manual winding machines, across a limited range of
yarns. Launched as a Slub Catcher in 1955, this device
was the first USTER® yarn clearer.

Spinners and weavers continued to press for better and
more versatile solutions, seeking improved control of
thick places and then removal of thin places and neps.
USTER responded with new yarn clearer models with
more advanced features.

New technology, new demands
The first yarn clearers were for manual winders only.
The advent of the more efficient automatic winding
systems presented new demands for clearer develop-
ers, and in 1965 USTER launched its first system for
this process. The USTER® AUTOMATIC UAM B1 -
celebrating its 50th anniversary this year - was in-
stalled on several of the leading automatic winding
machine brands. It was still limited to clearing only
thick places, until the next model, the UAM C1 ap-
peared with the capability to eliminate thin places as
well.

New technology, new potential
Even with these developments, by the 1970s yarns
were still suffering from quality issues, with weavers
continually complaining about the time and cost taken
in mending defective fabrics. But this was the begin-
ning of the Information Age, and it brought important
new potential for improvements in textile quality con-
trol.

USTER realized that data about clearer cuts at the
winder and machine standstill times could be a valu-
able aid to mill efficiency. In 1975, the company
launched the USTER® ACTIVITY RECORDER for
its yarn clearers. This was the first true data system
for yarn clearing, the ancestor of the technology spin-
ners now regard as essential in the modern winding
room.

The next major step was the spread of microprocessor
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technology, which took yarn clearing beyond just de-
tection of thick and thin places. From then on, neps
and eventually foreign matter could be eradicated -
leaving little cause for complaint along the Millionaire
River, and the rest of the world, where USTER yarn
clearers have been exported ever since.

Premium Swiss-made yarns remained successful until
the new millennium, by which time emerging markets
were able to match their quality at lower cost. At the
time of this shift, it was the beginning of a new chap-
ter in USTER yarn clearing: the QUANTUM era…

The QUANTUM leap - beyond all expectations
The final hurdle in defect removal was the detection
of polypropylene - and this was overcome with the
first generation of USTER®QUANTUM yarn clearer
in 1999. By this time, yarn clearing was already ac-
knowledged as essential for quality monitoring to avoid
costly claims, but its benefits in enhancing production
efficiency were also becoming significant. The
USTER®QUANTUM 2, with its Central Control Unit
(CCU) display of key data on spinning, winding and
progress this trend.

R&D goals for the USTER®QUANTUM 3 focused
on a clear vision: to allow spinners to create the 'per-
fect' yarn for their customers at the lowest possible
cost. Advanced sensor technology and USTER's ex-
pertise in data generation led to a series of genuine
innovations in fulfilling this vision.

Smart Clearing Technology, based on built-in knowl-
edge, guaranteed optimum results for each yarn appli-
cation. The YARN BODY concept provided an instant
visualization of yarn quality parameters and variations.
And the Smart Limits feature allowed users to custom-
ize clearer settings at the push of a button.

These developments break new ground in terms of
detection capabilities, intelligent operation and user-
friendliness - making USTER®QUANTUM 3 the big-
gest single leap forward over the entire five decades of
yarn clearing technology.

What's next? Technology knows no boundaries…
Developments at USTER already aim at wider issues,
on the theme of 'managing a spinning mill with quality
in mind'. Yarn clearing is still about quality for the
customer, but the emphasis is alsoon production effi-
ciency and optimized profitability for the spinning mill
- a focus which is sure to continue.\

Who knows what possibilities will come in future, as
sensor technology and data application are developed
in the light of the next Uster Technologies vision?

"If the spinners and weavers in business along Mil-
lionaire River in the past could see the fine white
shirts we wear today, it would seem like pure perfec-
tion to them. But that doesn't mean we should be sat-
isfied with our current ambitions in yarn clearing de-
velopment. It's sure that customer demands, new tech-
nologies and technical changes in spinning won't let
us rest on our achievements," says Sivakumar
Narayanan, Head of Product Management within Uster
Technologies.

For further information please contact:
Edith Aepli
Senior Manager Marketing & Communication
Uster Technologies AG
Sonnenbergstrasse 10
CH - 8610 Uster / Switzerland
Direct +41 43 366 38 80   Mobile +41 79 916 02 91
Fax     +41 43 366 39 58  E-mail: edith.aepli@uster.com
www.uster.com
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COLORJET Group, India's largest manufacturer of digi-
tal printing machines is introducing two future-ready
digital textile printing solutions, the METRO and the
FABJET-DUO at ITMA 2015 in hall 18, stall no. H-
102 and is also the first Indian digital textile machine
producer to participate at ITMA.

The METRO is a truly advanced industrial grade digi-
tal textile printer, which fantastically incorporates the
latest technology and efficient engineering to meet the
ever growing demands of textile business.

Compatible to work with all types of inks like reactive
acid disperse and pigment, this printer weaves magic
on a variety of fabrics. Be it any kind of fabric, rang-
ing from 0.1mm to 30mm including cotton, polyester,
silk, viscose, wool, nylon, acetate and various blended
fabrics can be printed on the METRO.

With awesome scalable properties, this printer can suit
all the needs of the textile printing business and deliv-
ers in the least payback period.

At ITMA, visitors will be able to witness how the
METRO has been synchronized and engineered spe-
cifically to produce the best results with pigment inks.
Its unique value proposition for customers is the syn-
chronized technology to ensure smooth firing of jet-
ting assembly for faster and smoother productions with
pigment inks.

Automatic temperature control enables printheads to
deliver same print results with Pigment inks, while
specially integrated VPC technology ensures smooth
flow of pigment ink for uninterrupted production runs.

The METRO digital textile printer delivers excellent
quality prints by virtue of seven colors inks without
compromising on the speed in this segment of print-
ers.

The second innovative printer is the FABJET-DUO,
which has the 'Power of Two' in one machine. This
printer has a dual ink supply system which gives one
the freedom to choose between any two of the three
inks; Reactive, Disperse and Pigment and thus by just
a flick of a switch, the printer becomes a reactive or
pigment or disperse ink printer.

So now rather than investing in two machines, textile
printers have the option to use just one machine for
printing with two of the three inks.

The FABJET-DUO offers access to printing cotton and
polyester fabrics on the same machine and also makes
for a perfect solution for sampling as well as mass
production. Not just that, it is ideal for printing of
home textiles since the printer has a width of 3.2 metres.

"Our digital textile printers are manufactured at a state-
of-the-art manufacturing facility in India and these two
unique printers have been developed from collabora-
tive and inventive R&D to ensure industry needs, like
smaller footprints and high energy efficiency,"
COLORJET Group Director, Mr. Pavan

Gupta explains.
"Through ITMA 2015, we are making the same tech-
nologies simultaneously available to the Indian and
global textile printing industry and that too at very
competitive prices, offering the least payback period,"
Mr. Gupta adds.

To witness the capability of our printers, the company
is offering a unique offer to prospective buyers to mail
their designs at marketing@colorjetgroup.com, latest

COLORJET to launch two future ready
digital textile printers at ITMA 2015

◆ METRO, a versatile technologically advanced printer gives the best ROI and Scalability forever growing
business

◆ FABJET-DUO, the avant-garde 3.2 meters digital printer offers the 'Power of Two' in one machine and is
ideal for printing home textiles
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by October 31, 2015 and the printed fabric samples
will be handed over in person at our stall at ITMA.

In participating at ITMA 2015, COLORJET Group is
targeting visitors and buyers from European countries,
Turkey, China, Indonesia, Bangladesh, Thailand, Phil-
ippines, Pakistan, Brazil, Sri Lanka, Vietnam, etc.

For more information please contact:
Smarth Bansal
Brand Manager
COLORJET Group.

India
Cell: +91 98102-39602
Email: smarth@colorjetgroup.com
Website: www.colorjetgroup.com
PR Contacts:
ArunRao
Founder
Taurus Communications
India
Cell: +91 98250-38518 / 91575-07938
Email: arun@taruruscomm.net

LIVA - the re-
cently launched
brand of fabric
from the Aditya
Birla Group, un-
veils its latest cam-
paign with the
fashion goddess
and brand ambas-
sador -
KanganaRanaut.
Made with natural

fibers, LIVA promises an experience of natural fluid
fashion with an all new perspective this season. Fluid
fashion is about wearing fluid garments that transform
the way you look and feel.

The entire range of garments made of Liva fabrics can
be experienced at leading retail outlets like Global
Desi, Pantaloon, Lifestyle, Shoppers Stop, Allen Solly,
VanHuesen among other stores. The way to identify
Liva garments is through the vibrant pink Liva tag.
The tag assures that the fabric in the garment has the
most liquid and soft drape and is made of natural, eco-
friendly fibres.

The latest campaign with Kangana, brings alive the
unique attribute of the fabric i.e. fluidity.

This dramatic expression of fluidity and dynamism
has been achieved on the static medium i.e. Print and
Outdoor through a unique shoot and post production
work. The campaign will be out this week and will
continue till mid-December.

Speaking on the occasion and why she chose to en-
dorse the brand, Liva's brand ambassador and

Experience the season's hottest new trend -
Natural Fluid Fashion

Bollywood queen, KanganaRanaut said, "LIVA is a
very special fabric. I was pleasantly surprised first time
I wore it. It is fluid, it is comfortable.  Just like liquid,
you move it moves. And it is also natural. It delivers
its promise of Natural Fluid Fashion! I love fashion!
I love dressing up, I think most girls do. So it is great
if people find me fashionable. But fashion for me is
about being myself, having a sense of spontaneity that
comes from being free spirited.  This is what attracted
me the most to LIVA fabric when I chose to endorse
it."

Speaking further, to the media Kangana said, "My
fashion tip to all is to be fluid! Don't restrict yourself
to one style. Keep experimenting. Use free flowing
silhouettes as they flatter all body types. Add garments
made with fluid fabrics in your wardrobe."

Mr K.K.Maheshwari, Managing Director, Grasim In-
dustries Limited and Group Director Textiles said,
"LIVA is an initiative of the Aditya Birla Group to-
wards connecting with the end consumer directly.
Consumer love Liva, the natural fabric for its great
flow and feel.This is the second season of Liva being
present in the market. During Summer-Spring 15, when
we launched Liva, we had received an overwhelming
response. This Autumn-Winter 15 we have added many
more brands and partner in this endeavour, so our
consumers will be seeing a lot more width and breadth
in the designs and garment collections made of Liva
fabric."

Currently Liva is available across  major fashion retail
partners - Global Desi, Pantaloon, Allen Solly , 109 F,
Fusion Beats, People, Lifestyle, Melange, Van Huesen,
Shoppers Stop, Wills Lifestyle, Reliance Trends, Desi
Belle, Ethnicity, Fashion at Big Bazaar, Max.
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The 10th edition of India International Textile Ma-
chinery Exhibition 2016, the largest textile machinery
and accessory exhibition in India is to be held from
3rd to 8th December 2016 at Bombay Exhibition Cen-
tre, Mumbai, India.  Spread over 1,50,000 sq. mtrs,
with expected participation from 93 countries and
strength of about 1000 exhibitors  from across the
globe in 17 chapters spanning the textile segment from
raw material to finished products, India ITME 2016 is
the focal event for the textile and textile engineering
industry in India and in the neighboring region.

Global Textile machinery market is witnessing tremen-
dous growth buoyed by growing demand of textile &
apparel market. The major manufacturers of textile
machinery are Germany, Italy, Switzerland, France and
now China. One of the major trends in the Global
Textile Machinery market is the growing number of
technological innovations.

In India, industry witnessed a growth of 8-10 per cent
to Rs.22,000 crore in 2014 from Rs 20,000 crore in
2013.  The size of India's textile machinery industry is
poised to double to Rs 45,000 crore in the next 7 years
from the present Rs.22,000 crore in light of new
projects and emphasis on setting up textile parks. The
textile machinery manufacturing section is one of the
important segments of the machinery manufacturing
industry in India.  This industry is nearly sixty years
old and has more than 1000 machinery and component
manufacturing units. Nearly 300 units produce com-
plete machinery and the remaining produces various
textile machinery components.

India's textile and apparel industry (domestic + ex-
ports) is expected to grow from the current US $ 107
Bn. to US $ 223 Bn. by 2021.  India is expected to be
a leading textile producing country in the world by
2020. The strength of the Indian textile industry is
very apparent from the robust attendance by the Indian
delegation in all international textile machinery shows.
However, the domestic textile engineering industry is
unable to fulfill the industry demand and a large vol-
ume of textile machinery is sourced from European
countries, which is relatively costly. For textile ma-
chinery manufacturers from Switzerland, Germany,
Belgium, Italy and Spain, India remains the most im-

India ITME-2016 - the "Game changer & catalyst"
for Textile industry& Textile Machinery manufacturers

portant market with the export worth millions of dol-
lars.

India has the potential to become manufacturing hub
in the textile machinery, with abundance of skilled
labour, low cost and natural resources available, pro-
vided sufficient focus is given on research and devel-
opment in order to ensure modern and innovative tech-
nologies are developed in our country. Today the need
of our country is skill development, research activity,
new investments and new market development. India
ITME Society, a 36 year old apex non-profit industry
body has continuously strived through "ITME Series"
to facilitate and push towards these goals. From 1980
onwards to ensure flow of latest technology and at-
tract customized product launches for Indian market,
the Society has been organizing this once in 4 years
mega event.

India's strategic location and democratic atmosphere
offers easy access to all neighboring economies as well
as offer opportunity to experience the pulse of local
customers, especially Indian markets with their huge
population base and growing rural markets.  The 10th
India  ITME to be held in December 2016 will serve
as an ideal convergence point for all exhibitors, buy-
ers, agents and dealers from Asian, Middle East and
European countries.

With many new countries and 137 new companies,
who have never before participated in India ITME,
two new Chapters on display, the 10th Edition of India
ITME  Exhibition is designed to be  Bigger,  Better,
Bolder than ever before.  A complete solution provider
under one roof to textile industry for technology up-
gradation, product launch, as well as networking, In-
dia ITME today is the back bone in Textile and Textile
Engineering Industry in India.  It is one of the pre-
mium events globally with 93 countries ensuring their
presence as exhibitor and visitor. It is a pride for
Mumbai city as well as our nation to host such a pres-
tigious business event next year.

India ITME 2016 is supported by Heavy Industries
Department, Textile Ministry, NSIC and many other
domestic and international organizers, making it one
of the most anticipated exhibitions in the year of 2016.
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The 10th Edition of this event compliments our Gov-
ernments "Make in India" Campaign and an Interna-
tional Press Conference and Networking Event is or-
ganized in Milan this November to invite international
visitors to ITME next year.

India ITME-2016 is much anticipated & looked for-
ward by Industry member, Technical Study Students
Researches, Education of Textile & Textile Engineer-
ing Industry.  It's a catalyst to realize our future goals

and growth target for Indian Textile and Textile Engi-
neering Industry.  This is a must participate, must visit,
event, if you are in textile business.

Be at India ITME-2016
Explore opportunities to Source, Sell,

Invest, Make in India
At India ITME - 2016

◆ Both washers consume very less water thereby
conserving water

◆ Super Flush Washer can handle sensitive woven
fabrics from viols to Lycra

◆ Flush Master caters to requirements of pile fabric
processing and print washing of tension sensitive
synthetic home furnishing fabrics with high twist
yarns

Super Flush

India based manufacturer of the most affordable and
excellent wet processing concepts for woven and knit
fabrics, Kusters Calico Machinery Pvt. Ltd. will dis-
play two latest washing concepts at ITMA 2015 to be
held in Milan, Italy in Hall - 10, Booth - G 115.

Kusters Calico which is also a subsidiary of the Ger-
many based •300million Jagenberg Group will show-
case the Super Flush washer in combination with an
intermittent squeezer and the Flush Master, a new
concept washer to cater to the requirements of pile
fabric processing.

Kusters Calico to show new innovative Fabric
Washers at ITMA 2015

The Super Flush washer with various combinations is
the most effective washer in today's textile processing
industry for woven fabric processing, while the Flush
Master washer, also with various combinations, has
been developed to cater to the requirements of pile
fabric processing and after print washing of tension
sensitive synthetic home furnishings produced from
high twist yarns.

Flush Master

In the Super Flush Washer, the combined washing effect
of both horizontal as well as vertical washing pro-
duces penetrative, diffusive and turbulent effect, while
consuming the lowest water in its category.
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In the Super Flush, the distance between the two fab-
ric guiding rollers is very short, due to which it is
possible to handle all kinds of woven fabrics including
tension sensitive from Viols to Lycra fabrics. With a
fabric content of 20 metres between two drives, the
tension control is through load cell, while circulating
liquor quantity is independent of incoming fresh wa-
ter.

In the Flush Master Washer, a high jet water spray
produces penetrative, diffusive and turbulent washing
effect, which helps to reduce the flattening effect in
pile fabrics created by nips and helps the fabric regain
its original look to a large extent.

The Flush Master Washer also consumes the lowest
amount of water. In the washing compartment which
can stock 6 metres, the fabric tension is the least, due
to the small distance between two driven rolls. Here
too, the circulating liquor quantity is independent of
incoming fresh water.

In the same stall, an S-Roll Dye padder will be dis-
played by Jagenberg Textiles, Germany, also a Group
Company, which caters to the European markets and
OEM requirements of European machine manufactur-
ers.

Kusters Calico currently exports around 70 percent of
production to markets in Turkey, Thailand, South
America, US, Indonesia, Iran, Bangladesh, Korea,
Vietnam, Europe, Egypt, Sri Lanka, Russia, Middle
East, Africa and many other countries apart from ca-
tering to the Indian market.

Kusters Calico is represented by agents in 25 coun-
tries across the globe like Brazil, Argentina, Colom-
bia, Peru, Ecuador, Bolivia, Belarus, Turkey, Spain,
Sweden, Portugal, France, South Korea, Indonesia, Sri
Lanka, China, Bangladesh, Hong Kong, Egypt, Indo-
nesia, Pakistan, Syria, South Africa, etc.

Mr.Sushil Verma, Managing Director, Kusters Calico
says, "Kusters Calico is committed to provide best
solutions for wet processing machines for woven and
knit fabrics at affordable prices both in India and
worldwide markets, while also expanding its business
in coating and lamination technology."

"We are currently initiating factory expansion with a
dust proof assembly shop to meet growing demand
and quality expectations of our customers. This new
expansion will help us deliver in shorter lead times
and meet customer deadlines," he adds.

For more information, please contact:
C.V. Babu
Kusters Calico Machinery Pvt. Ltd.India
Mob: +91 98 248 99 223
Email:cvbabu@kuesters-calico.com
visit http://kuesters-calico.com/

Arun Rao
Founder
Taurus CommunicationsIndia
Mob: +91 98 250 38 518
Email: arun@tauruscomm.net

NEWS

WANTED
Following are the openings of posts in various large companies, located in Gujarat / Daman.

A) A Pre-Dominantly Knit Based Dyeing & Printing unit
a) Chief Executive: Minimum 20 years of experience. Knowledge of dyeing of all types, printing, finishing,

Machines of all types and New Project work.
b) Dyeing Master: Minimum 10 years' Experience
c) Maintenance Engineer: Minimum 10 years' experience

B) Knitting Factory
d) General Manager:Knitting (Circular)

C) Ready-made Garments Unit
e) Business Head

D) Composite Mills Project
f) Project Manager

Interested candidates may contact/ send CV to the following address:
M.: +91 98218 72568

Email:  vaatcpl@gmail.com
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◆ Birla Cellulose fibres balance nature and fashion
in equal measure

◆ Birla Modal Indigo fibre carries natural dyes with
sustainability being the key feature

◆ To show fashion collections made from Birla
Modal and other fibres

Birla Cellulose, a di-
vision of the $40 bil-
lion Aditya Birla
Group and a world
leader in speciality
viscose staple fibres
(VSF) has embarked
on a journey of add-
ing more
collaboration's in
China. And to do so,
is participating at
Intertextile Shanghai
Apparel Fabrics,

which runs from October 13-15, 2015 in Shanghai at
stall no. 5.32 E32.

With a wide array of speciality manmade cellulose
fibres (MMCF) in their basket like, Birla Viscose, Birla
Modal, Birla Excel and Birla Spunshades, the Com-
pany will be showcasing its LIVA A/W 2016-17 Col-
lection along with two other group companies and six
value chain partners.

One group company, Thailand based Thai Acrylic Fi-
bre Co. Ltd, a leader in the acrylic fibre space will be
presenting their innovation in anti-microbial fibres;
Amicor. The other is Aditya Birla Yarns, who will
display yarn innovations with unique blends and spe-
cial features mainly leveraging viscose and Modal.

The LIVA A/W 2016-17 Collection is focused around
the theme of art and the world of artists and there is
a definite look which is far from the ordinary and
which was the inspiration for the two lines, namely;
Canvas and Gallery.

The Canvas collection celebrates art and craftsman-
ship and is inspired by the art movement which con-
sists of finding out the new expressions of art using

Birla Cellulose adding value through innovation
at Inter-textile Shanghai

eco-sensitive materials. The featured fabrics of the
collection include, LIVA Spunshade Mélanges which
offer eco-friendly spun dyed fibre, unfading colours
and uniformity.

The Canvas line also has fabrics made from Liva Modal
Amicor which offers antibacterial properties with last-
ing hygiene and fresh feel, while Liva Modal Indigo
carries natural dyes with sustainability as the key fea-
ture and Liva Spunshade Thermolite which provides
warmth and has different structures like plating, fleece,
pique and more.

The Gallery collection celebrates the garment as a
canvas by adding intricate details, while, the basic with
a 'twist' look is complimented by rich fabric blends.
The featured fabrics of the collection include Birla
Modal fibre in its pure form in structures and rich
blends.

Others include; Birla Modal wool fibre offering warmth
with comfort; LIVA laces offering a rich look with
varied designs, prints and bonding; Birla Modal high
twist fabrics giving crepe effects and Birla viscose/
modal blended fibres offering metallic sheen and a
range of varied digital prints and two faced plating
and hombre.

"The inspirations drawn from consumer interactions
and brands have made us balance nature and fashion
in our AW16/17 collection," said Mr. Manohar Samuel,
President-Marketing and Business Development at Birla
Cellulose.

Seven leading Chinese collaborative partners of Birla
Cellulose too are exhibiting collections leveraging Birla
Cellulose fibres. They include; Frontier Spinning Mills,
one of the largest producers of spun yarns for the
knitting and weaving industries in the world and
Hangzhou Anchao Trading Co. Ltd, a leading spinner
of specialty dyed yarn on MVS technology.

Other partners are Shinehoo Textile Industrial Co. Ltd,
a leading sweater yarn producer based on ecofriendly
Spunshades and supplier to leading brands; a leading
textile company with presence in weaving and spin-
ning with a focus on dyed yarns and Zhejiang
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Hengzhilu Fibre Co. Ltd, a renowned spinner in top
dyed mélange and blended yarn catering to knitting
segment.

The fifth is Zhenlun Spinning Co. Ltd, an internation-
ally renowned spinner of viscose fibres having pres-
ence in all types of spinning technologies such as Siro,
Siro Compact, Open End and MVS and lastly;
Dongying Runfeng Cotton Co. Ltd, an upcoming spin-
ner of viscose and modal fibres, catering to high end
inner wear market in Guangdong.

Mr. Sachin Malik, Head Sales & Marketing (China)
stated, "We are delighted to have innovations in Birla
Modal & Birla Spunshades in applications such as
leggings, bed linen, casual trousers, knitted and woven
tops by working alongside partners, for both, China
and the global market.

For more details contact:
Media Contacts
Nikhil Sukthankar
Brand Manager
Birla Cellulose
India
Tel: +91 9702036462
Email: nikhil.sukthankar@adityabirla.com

Arun Rao
Founder
Taurus Communications
India
Cell: +91 98250-38518 / 91575-07938
Email: arun@taruruscomm.net

NEWS

The Textile Industry has been one of the early adopt-
ers of renewable energy in India, and has contributed
significantly to the growth of renewable energy (mostly
wind installations) in India. The textile industry has
installed about 2700 MW of wind generation capacity
in just one state, Tamil Nadu. With the growth of the
solar ecosystem in India, and the several advantages
of solar energy, the textile industry has started to de-
ploy solar power systems in a fairly big way. The
advantages are quite obvious

a. Cost reduction - The electricity tariff for indus-
trial consumers are among the highest among all
sectors, and for the industrial consumers, in most
states, solar will be cheaper. Solar prices are going
to remain almost the same throughout the life-
time of the solar plant(except for degradation and
some replacement) whereas the electricity rates
from conventional sources of power are expected

to escalate year-on-year
b. Compliance of Renewable Purchase

Obligations(RPO) - Several industrial consumers
of electricity have to meet their RPO and setting
up a solar plant is one of the simplest ways to
comply with the RPO.

c. Availability of roofspace - Unlike most commer-
cial establishments, Most of the automotive fac-
tories have vast unshaded roof area and vast tracts
of unused land. Setting up solar plants on these
unshaded and unused areas is a relatively easy
task.

d. Energy Savings - Solar power generated in the
site can offset the electricity that needs to be drawn
from the grid and reduce the reliance on diesel
gensets. This in turn leads to further cost reduc-
tion.

e. Reducing carbon footprint - Most of the compa-
nies operate with explicit carbon footprint reduc-
tion. Solar plants help in environmental protec-
tion and also reduce carbon footprint.

Following the example set by Alpine Knits, several
other textile factories in the region have installed solar
PV systems in varying range.

Solar PV and Textile industry
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Roof Top Economics

Sample System Details
System size 5 kW

Rooftop area (shadow free roof
top area needed) 500 sq.ft

Average units per month 625kWh

Operating lifetime of panels 25 Years

Cost Benefit Analysis

Approximate system cost Rs. 3,75,000

Accelerated depreciation benefit Rs. 1,02,000

Effective system cost Rs. 2,73,000

1st year savings without Interest Rs. 61,000

Payback period(after including
interest on savings) 3.3 Years

10 year rate of interest IRR 29%

Source: www.solarwaale.com

One of the textile industries that understood the ben-
efits of solar and pioneering the deployment of solar
systems is Alpine Knits based out of the textile hub,
Tiruppur in Tamil Nadu. Alpine Knits commissioned a
1 MW plant in 2013 on the sloping roof of its textile
factory. The solar PV system synchronizes with the
incoming utility grid and provides energy for captive
consumption during daytime. In case of power out-
ages, the Solar system synchronizes with the Diesel
Generator to provide upto 65% of the energy required
for operations.

Conclusion

The incredible drop of solar module prices and the
growth of the solar ecosystem have created the ideal
situation for more widespread adaption of solar PV
systems. Textile industry can benefit hugely by de-
ploying solar projects in large scale.

To witness the latest solutions from the Solar Industry,
please visit Intersolar India 2015, India's largest exhi-
bition and conference scheduled to be held at Bombay
Exhibition Centre, from the 18 - 20 November 2015.
Visit our website www.intersolar.in

For more details Contact:
Mr. MadhavanNampoothiri
Intersolar India

TEXTILE FRIENDS Focus group, 7 people visited to
CIRCOT on 7th October, 2015. Group interacted with
scientist of CIRCOT. Main objective of group is to

understand the CIRCOT scientist work. Many indus-
try contributors do not know that CIRCOT have exist-
ence in India. It's a very Strange but its truth. Indian
cotton research's only institute is CIRCOT, experience
convertedto commerciallyuseful application.

TEXTILE FRIENDS wants to build bridge between
scientist and industry users, Our Indian Scientist should
be properly positioned, recognized and placed in the
international market. There aremany gaps in industry
in fibrevalue chain, research is always valuable, but
industry may not be having confidence to apply it
commercially, because of conventional approach.

TEXTILE FRIENDS, First field visit to CIRCOT with vision
"Make in India & build in India"
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From textile friends group:Mr. Suresh Kotak, Chair-
man of KotakCcommodity; Mr. Shiv Kanodia, Ex
Secretary of Bharat Merchant Chambers;  Mr. Manish
Daga, CottonGURU; Mr. M.L. Jhunjunwala, President
of RSWM,; Mr. J.B. Soma, Member of TAI (Pub-
lisher, JTA) ; Ms.Jigna Shah, Editor & Publisher of
TEXTILE VALUE CHAIN Magazine,
Mr.AvinashMayekar, Suvin Advisor were present dur-
ing the meet.

Mr. Suresh Kotak, who is also present Chairman of
Indian Society of Cotton Improvement based at
CIRCOT, stated that "there is a commercial gap be-
tween associations, industry and scientist.

When compare with international scientist, our scien-
tist are much better, our Scientist researchesare not
communicated to industry. Our ISCI Missionshould be
now to bridge the gap between Indian Society for
Cotton Improvement, Farmers, Scientists and Industry.

Brief about members of the meeting:
◆ Dr.Patil, Acting Director at CIRCOT
◆ Dr.A.J. Sheikh, Formal Director, Secretary of

ISCR
◆ Dr.SujataSaxena, Principal Scientist, in charge of

chemical, bio chemical process of institute, TMC
project on development suitable variety on absor-
bent cotton.

◆ Dr.Shanmugam, quality textile technologist, ac-
tive member of release committee of new quality
supply cotton program. New variety of cotton
tested every year. We give support to farmer to
improve cotton quality and yield.

◆ Mr.Vishnu Arude, research on ginning, working
on mechanical harvesting. Developing
MachineryBook written by scientist.

◆ Dr.Ashok Walvi working on energy efficient,
scouring treatment for absorbent cotton, low salt
dyeing.

◆ Dr.Vighneshwaran working on nano technology
project. Handling, anti-bacterial purification which
has application in all industry eg, cement, textile,
papers, etc. pilot plant ready. Industries are open
to see the pilot plant.

◆ Dr.Viren working on surface modification of
nanocellulose, commodity polymer, fruit riping,
agrotech, composite hydrophobic.

◆ Dr.Chattopadhyay, Sr. Scientist, 30 years of ex-
perience. Dr.Srinivasan, formal director of
CIRCOTMeeting was started with theme song of
ICAR and CIRCOT activity video. It was fruitful
interactive session under the leadership of Mr.
Suresh Kotak.

Few highlights of the discussion below:
Dr.Chatopadhyay stated that "Research has changed a
lot today as compare to past. Now diversification of
cotton, adding value, blending with other fibers (natu-
ral, artificial) is a necessity. This result into improving
functional value of cotton, binary blending, and cotton
is used with technical application, and also used as
interface with rubber, nylon, polyester. Commercial
use is nylon, rubber with multi fibers with cotton
combination fabric used for surgical operation eg. For
Medical Operation event use of curtain prevents mo-
bile signals".

COTTON is the Textile industry coconut tree. By
applied research, cotton application, and other natural
fiber application and residue of the cotton linters,
biobass all parts of cotton is useful. Best invention
done with best human resources in house.

All retired scientist are also active in cotton, and with
other natural fibers research. CIRCOT believes in
implementing apply first in-house and then communi-
cate to the world about new discovery. Eg.

CIRCOT director cabin is made out of cotton stalk
which was amazing the use of cotton stock ginning as
waste utilized Linter on cotton seed is 99.99 % useful
but processed only 5% in India. As linter Export have
a great demand internationally, Indian company earn
by exporting. But it has potential value. Linter is same
as Wood Pulp;Linter is converted to Viscose rayon
which has huge demand in world, but India missing
the scope of conversion form linter to viscose due to
wrong mind-set. Biomass of cotton generate good
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amount of power which can be used in running gin-
ning factory.

First time in Asia NANO PULP Pilot Plant recently
developed by CIRCOT it have multiple application in
varied industries like Textiles, virus filtration, Paint,
glass, Food, Medicine, Cement, Films, paper coating.

Mr.Srinivasan, former director stated that about major
research done by the institute "Value added products
developed tocreate niche market in the world. Ginning
qualityimproved from long years without much fiber
loss. Last decade, we managed many ginning factories
in maintaining & optimized use of machine. Bail track-
ing mechanism developed. Quality improvement has
taken into priority by Quality management
program.Spinningresearch, developed &evaluated &
informed to the government, thencommunicated to the
industry & farmers. It takesminimum 4-5 years of time.
Backward& forward integration with farmer already

established with Mechanical processing, Chemical fin-
ishing with lesser water and power developed by sci-
entist.

Technical Textile Segment, cotton has little applica-
tion as of now but havea greatpotential.  In twoareas
of technical textiles, cotton can be majorly used. One
is inmedical industry,Cotton being a good absorbent
used in wound dressing which has quick healing ca-
pacity. Second is Agriculture industry used in
cropshielding, crop management, crop rinsing. Cotton
nonwoven has attractive proposition, but not being
explored. Plasma technology with waterless dyeing of
cotton developed.

Cotton polymerization(cotton have polyester finish/
feel/ look) which can be used in high active wear,
sportswear, many more. Moisture management research
on this technology is in process.

FICCI organized its 7th annual conference on textile
and apparel industry 'TAG 2015' on the theme 'Beyond
cotton: Developing Excellence in MMF based textiles'
on 28th October, 2015 at Mumbai.

L to R:ManojPatodia, Hon'bleVijaykumarDeshmukh,
Dr. Kavita Gupta, R.D. Udeshi&PrashantAgarwal

ShriVijaykumarDeshmukh, Minister of State for Tex-
tile, PWD (Public Undertaking), Transport, Labour,
Animal Husbandry, Dairy and Fisheries, Government
of Maharashtra inaugurated FICCI TAG 2015. In his
inaugural speech he said that for the development of

textile industry in the state, Maharashtra state govern-
ment is working on new textile policy and developing
and promoting various textiles park to strengthen tex-
tile clusters. He also mentioned that investment in MMF
based textile is a huge opportunity.

The guest of honour, Dr. Kavita Gupta, Textile Com-
missioner, Ministry of Textiles stressed upon the need
of R&D in the textile and apparel industry, which needs
to be addressed collectively and in time bound man-
ner. Dr. Gupta also said that the Govt. of India is
focusing on skill development and industry should come
forward to work hand in hand with government on this
area. She also informed that Govt. of India will open
textile commissioner's office in each state in India,
which will help industry to interact with the ministry
on regular basis.

Mr. R.D.Udeshi, President (Polyester Chain), Reliance
Industries Ltd in his special address said that the growth
of manmade textiles is playing an important role in the
textile industry. He said, since Gov.t of India is aiming
to grow the size of Indian Textile & Apparel industry
from USD 110 billion to USD 400 billion, the input
for such size from Man Made Fiber will also multiply
and hence required immediate attention on its devel-

Investment in Man Made Fiber Based Textile Industry
in an Attractive Proposition for Make in India

NEWS
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opment as cotton only may not be able to fulfill that
demand.

Mr. ManojPatodia, Member, FICCI, in his welcome
speech outlined that the share of polyester fiber in
Textile and Apparel industry has gradually increased
in the recent years, rising from 34% in 2000 to 38%
in 2014. This pattern is expected to remain in growth
phase as an alternate to cotton. Mr.Patodia said that
FICCI has already sent its representation to Govern-
ment of India for promoting consumption of man-made
fibers to reduce the huge gap between man-made fi-
bers and cotton.

Mr. PrashantAgarwal, Jt. Managing Director, Wazir
Advisors in his theme presentation said that Invest-
ment in Manmade Fiber based textile value chain will

help in successfully implementing 'Make In India' ini-
tiative for Textile sector. This will help reducing de-
pendability on MMF based fabric imports worth USD
1.2 Billion and make India a self-sufficient country in
MMF based textiles. He also mentioned that out of
total global trade of MMF based apparel, which is
currently pegged at USD 170 Bn., India has a very
low share of 2.2%. This present a great opportunity to
increase the share of Indian MMF and textile and
apparel industry should work together to increase it
further.

For more details contact:
FICCI Media Division
Tel.: +91 22 2496 8000
E-mail: msc@ficci.com

ITMACH India in association with Textile Excellence
- one of the reputed business media for the textile and
clothing industry is organizing ITMACH Bhiwandi
2015. The event has already proved its reach and repu-
tation across the textile manufacturing hub in India
following the runaway success of the premiere edition
of ITMACH Bhiwandi and ITMACH India in
Ahmedabad.
With its motto 'To bring textile machinery manufactur-
ers closer to their customers', ITMACH Bhiwandi in
its 2nd edition aims at bringing together visitors and
exhibitors from all sectors of the industry within India
and neighbouring countries. ITMACH Bhiwandi 2015
will create conducive business environment, generate
business ideas and create investment opportunities in
Indian markets.

ITMACH Bhiwandi 2015, scheduled from December
17-19, 2015, will showcase a wide range of latest tex-

ITMACH Bhiwandi 2015 Is Fast Filling Up

Over 125 Exhibitors will showcase at ITMACH Bhiwandi, 2015

tile machinery and technology at Indian Corporation
premises in Bhiwandi on the National Highway 3 at
the fringe of India's commercial capital Mumbai.

The timing of the show is crucial as this is the first
textile technology show in the country, after the much-
awaited ITMA 2015. Over 125 exhibitors, primarily,
machinery and technology providers from the post-
spinning, weaving preparatory, weaving, dyeing, print-
ing and processing as well as garmenting sectors are
booking space in the show. With investment decisions
expected to get finalized post-ITMA, ITMACH
Bhiwandi 2015, will play the role of a catalyst. The
show is expected to attract over 30,000 visitors from
across the country.

After the announcement of the event in August end,
world class technology providers have confirmed their
participation in ITMACH 2015. Few of the prominent
machinery suppliers that have confirmed participation
at ITMACH 2015 include:

◆ Alidhra Textool
◆ A.T.E. Enterprises
◆ Darshana Trading Co.
◆ Dynamic Autolooms
◆ Grasim Industries (Birla Cellulose)
◆ ITEMA Weaving
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◆ Luwa
◆ Picanol
◆ Prashant Gamatex
◆ Perfect Equipments
◆ Skaat India
◆ Staubli
◆ Sheeza Impex
◆ Hasmukh Textile
◆ Manishaa Overseas
◆ Tatoom Sublimation

The exhibition is supported by leading industry asso-
ciations including PDEXCIL, SASMIRA, SDC, China
Textile Machinery Association. The exhibition has
garnered the support of leading textile industry media.

ITMACH 2015, covering an area of 10,000 square
meters, will be hosted in a modern warehouse of In-
dian Corporation that will yet again be converted to a
state-of-the-art exhibition facility. Being located on the
Mumbai-Nashik Highway (NH-3) or Eastern Express
highway, the exhibition boasts of easy connectivity
and easy access. The venue is well connected by both
the road and the rail networks.

Bhiwandi is a growing textile zone and has been tak-
ing up rapid up-gradation. Organizers Textile Excel-
lence realized the urgency for these kinds of exhibi-

tions last year, to support this sector in its competitive
streak. This year marks as an encouraging follow-up
to the last year to pump up and keep the ongoing
progress on track.

In addition, much like the previous year, local textile
manufacturers associations of Bhiwandi and around
have extended their cooperation and extensive support
to make ITMACH 2015 a highly successful show.

MACHINERY CATEGORIES
Spinning and Preparatory
Winding and Texturing
Weaving and Preparatory
Knitting Hosiery, Embroidery and Braiding,
Garmenting
Dyeing, Printing, Processing and Finishing
Quality Control, Logistic, Software & Recycling
Equipment for Plant Operation and Services
Colorants and Chemicals
Research and Education

For any further information:
Mr. Henry D'souza
info@itmach.com / services@itmach.com
www.ITMACH.com
Tel: 0091 22 22017062/63

Birla Cellulose, a world leader in VSF has embarked
on a journey of collaboration in China. With a wide
array of MMCF in their basket - Birla Viscose, Birla
Modal, Birla Excel, Birla Spunshades, the business
has shifted gears to share their LIVA AW16/17 Collec-
tion along with two group companies and six value
chain partners.

The Group Company, Thai Acrylic Fibre Co. Ltd., a
leader in their own right in the acrylic fibre space have
shared their innovation in Amicor, an anti-microbial
fibre.

The other Group Company Aditya Birla Yarns with
manufacturing spanning three countries - Indonesia,
Thailand & Philippines, have showcased their yarn
innovations with unique blends and special features
mainly leveraging viscose & modal.

The LIVA AW 16/17 collection is focused around the
theme of art and world of artist. There is a definite
look which is far from the ordinary, which was the
inspiration for the collections -'Canvas' and 'Gallery

The 'Canvas' collection celebrates art and craftsman-
ship. It is inspired by the art movement which consists

Birla Cellulose adding value through innovation
Showcases Innovation in Birla Modal &

Birla Spunshades at Intertextile Shanghai, China
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of finding out the new expressions of art using eco -
sensitive materials, The featured fabrics of the collec-
tion range from -

Liva Spun shade Me'langes which offers eco-friendly
spun - dyed fibre, unfading colors and uniformity.

Liva Modal Amicor which offers antibacterial proper-
ties with lasting hygiene and fresh feel;

Liva Modal Indigo carries natural dyes with
sustainability as the key feature;

Liva Spunshade Thermolite which provides warmth
and has different structures like plating, fleece, pique
and more

The Gallery collection celebrates the garment as a
canvas by adding intricate details, the basic with a
'twist' look complimented by rich fabric blends. The
featured fabrics of the collection range from -
Birla Modal in its pure form in structures and rich
blends;

Birla Modal wool fibre offering warmth with comfort;
LIVA laces offering a rich look with varied designs,

prints and bonding;

Birla Modal high twist fabrics giving crepe effects
Birla viscose/modal blended fibres offering metallic
sheen and a range of varied digital prints, two faced
plating and hombre.

"The inspirations drawn from consumer interactions
and Brands have made us balance nature and fashion
in our AW16/17 collection", said Mr. Manohar Samuel,
President-Marketing and Business Development of
Birla Cellulose.

Seven of the leading collaborative partners of Birla
Cellulose are exhibiting collection leveraging Birla
Cellulose fibres

1. Frontier Spinning Mills
2. Hangzhou Anchao Trading Co., Ltd.
3. Shinehoo Textile Industrial Co., Ltd.
4. Hangzhou Zhengda Textile Co., Ltd.
5. Zhejiang Hengzhilu Fibre Co., Ltd.
6. Suzhou Zhenlun Spinning Co., Ltd.
7. Dongying Runfeng Cotton Co., Ltd.

Mr. Sachin Malik - Head Sales & Marketing (China)
, stated , " We are delighted to have innovations in
Birla Modal & Birla Spunshades in applications such
as leggings, bed linen, casual trousers, knitted & wo-
ven tops , worked along side with partners for both
China & global market

For more information, contact:
Media Contacts:
Nikhil Sukthankar, Brand Manager
Birla Cellulose, India
Cell No.: +91 9702036462
Email: nikhil.sukthankar@adityabirla.com
Visit http://birlacellulose.com

NEWS

Information on your new products, equipments and process
You are invited to submit information about new products, equipments and
process, developed and offered by you to the textile market. Such write-ups
are entertained for publication in JTA without any cost.

Don't miss this opportunity to promote your new products.

Write to: taicnt@gmail.com
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A Seminar on 'Career Opportunities in Textile, Fash-
ion and the Apparel Sector' was held by the Depart-
ment of Textile and Fashion Technology, Nirmala
Niketan, College of Home Science on 8th August
2015.The students of the Masters Part II were actively
involved in the organizing of the event. The objective
was to help students choose their careers in the field
of textiles and Apparel by gaining knowledge and first
hand experience from experts. Participants were staff
and students from other colleges of Maharashtra and
Gujarat, a total of over 150 participants. It helped stu-
dents get prepared for facing the outside world in
advance. The seminar witnessed the coming together
of experts in the field of Textiles and Apparel.

The seminar was inaugurated by all the Speakers,
Principal Dr.Geeta Ibrahim, Administrator Ms Patsy
Khan and Head of Department Dr. Ela Dedhia.
Dr.Geeta Ibrahim spoke about the various milestones
achieved by the college, Dr Ela Dedhia welcomed the
guests and introduced the theme of the seminar and
Ms Patsy Khan felicitated the speakers.

The first speaker for the daywas Mr. Bhajekar, Gen-
eral Manager at "Herms Eco Laboratories", and an
Engineer with a M.S. Degree in Mechanical Engineer-
ing from the "Ohio State University, USA". He has
been in the Textile Testing field since 1994, and an
awardeeof the Bronze Medal by the
SDC.Mr.Bhajekarspoke onEnvironment, Quality, and
Certifications - a key to the Textile & Apparel sector.
He explained how the textile industry is growing where
future generation can make their career in 3 ways;
traditional, non-traditional and out of the box. He also
explainedthat to stand in a crowd there is a need to
have product, price, placement and quality. Quality
control will be involved inExport houses / Buying
Houses / Factories &Production Sites, Brands & Re-
tailers, Chemical Companies, Testing Laboratories,
Quality Management Systems Professional, Inspection,
Audits & Certification, Consultation. He also men-
tioned about health and safety as an important part of
quality.

Resource person Mrs. NidhiSomani, a Senior Buying
and Merchandise Manager at Brain-bees Solutions

Pvt.Ltd. Mumbai, alumni of the College spoke on "E-
Commerce". She elaboratedon, e-Commerce - Anytime,
Anything, Anywhere marketplace where selling takes
place through electronic system, its 24 hours shop
where people can buy anything from anywhere. Poten-
tial of E-Commerceis that where people are spending
Rs. 20-25 billion in 2015. In India use of E-com was
1.8 billion dollar while it increasedto 8.8 billion dol-
lars. Now a days selling of products takes place in
every 5 min (approx.). E-Commerce - Benefits from
IT-because of development in IT, E-Commerce lead to
worldwide development by creating a community,
enabling economic opportunities for millions of people,
to gain profit by spending few hours on internet. Ben-
efits on Selling Online, - less cost required to establish
new business, as there is no expense of place;  changes
can be done easily; reaching potential customer is easy;
results can be measured online itself. She also ex-
plained the transaction Process in E-Commerce, E-
Commercepresent Trends in India, Future Trends in e-
Commerce, and presented few Case Studies.

The next speaker was Mr. AniketSattam,who unveiled
his Diffusion collection for fall / winter 2012 line at
the Hong Kong fashion week. In 2010, he won the
national level Talent search organized by SDC India.
He has also been the finalist at the Indian project run-
way - LET'S DESIGN season 4, a design reality show.
In August 2012, he presented at the much-
covetedLakme fashion week in Generation next
category.For two years, he headed a leading designer's
studio as the creative director and communication
consultant. In fall of 2011, he launched his label
ANIKET. He spoke to the students about "Fashion &
Possibilities-Designing and beyond".He shared that it
was possible to design for various categories such as
Runway, Red Carpet, Regular, export, Bollywood (for
appearance/ photo shoot / promotional) for Character/
Realistic/ Period/ Fantasy, Hollywood, merchandising,
Ethnic, Prime time styling (Real/Reality), Advertising
styling, Catalogue styling from Surat to SanFransisco,
Product styling, merchandising, buying house, export
house, retail sector, category buyer, etc.. He also spoke
about fashion as adigital artist, visual merchandizer,a
Fashion writer, a trend analyst, a fashion illustrator or
an accessory designer, E Commerce.

Career Opportunities in Textile,
Fashion and the Apparel Sector

Nirmala Niketan
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Mrs. Neha Karnani, CEO of Cisons Exports and an
Alumnus of the College shared her experiences of the
Export Sector. She spoke of the current challenges of
the industry and current and future scope of the indus-
try. She also highlighted on the knowledge, skills and
attitude required in the export industry. She empha-
sized on the stability required in this industry and the
disadvantages of job-hopping. She also prepared stu-
dents with respect to the demands of quality and time
of the apparel export sector. She said that the students
have great abilities and this industry gives them a
platform to showcase their hard and soft skills.

MsJigna Shah, Founder and publisher of the Journal
Textile Value Chain spoke on careers in Media. She
explainedMedia as the collective communication out-
lets or tools that are used to store and deliver informa-
tion or data.The word media is one of the means or
channels of general communication, information, or
entertainment in society.Media she explained is divided
in to 2 types - B2C: Business to Consumer (Real User),
which gives Entertainment to the society, or shares
information between Manufacture & consumer (End
user). Examples she gave were Fashion Television,
Radio, National/ Local Newspaper, Magazineseg.
Femina, Elle, Directories- Online (Just dial),
Offline(Yellow pages), Exhibitions, Outdoor Media
(Hoarding), Social media like Facebook, twitter etc.,
Online Portal, Search Engine eg. Google, Yahoo, Bing
etc. The second type she spoke on B2B: Business to
Business (Trade Media) which gives general commu-
nication, information and knowledge sharing between
Manufacture & Dealer/ trader. Examples she cited were
newspaperseg. Tecoya Trend, textile excellence;
Magazineseg.Textile Value Chain;Industry Directory
eg.CITI directory;Industry Portal eg.Fiber2fashion.com;
B2B online portal eg.Tradeindia.com;Trade exhibition
eg.ITME- India for Machinery, Premier Vision- Paris
for Fabric, etc.; Conferences / Seminars. She said that
textile Industry is all aboutTextile (From Fiber, yarns,
Fabrics/ Machinery), Apparel (Garments, shoes, and
accessories), Fashion / Lifestyle: Branded/ Unique/
designer Apparel category, Retail: Offline & Online,
Home Textiles (Furnishing, Bath, Bed linen, Technical
textiles(Functional fabrics, medical textiles, Geo tex-
tiles, many more). She said that there were immense
career opportunities in mediasuch as being a Content
Writer, Journalist, Editor / Sub Editor, Copy writer,
Graphic Designer, Photographer / Videographer, Sales:
space selling, Entrepreneur / Self Employed business.
In any other Industry, you work with only one com-
pany. She said that in media, you need to work with

the whole industry, associations, government, colleges,
many more and thus it gives a holistic picture of the
industry. You get a chance to interact with the top
management of the industry. It gives you an exposure
to new people every day, learn new things every day.
It gives you a wide variety of openings for communi-
cation. Any one who is a curious learner, would like
to talk and meet people/experts, needs fame, name,
money, is a detail oriented person, good at communi-
cation can join this industry.

Tejal Raj was the last speaker of the day, a senior
weave designer of Wonder Weaves System and an
alumnus of the college. She shared that CAD/CAM
Technology is a cutting-edge tool (in software and/or
hardware) catering to the various needs with respect to
designing, production, marketing and presentation of
designs/weaves of the textile industry as a whole. This
state-of-the-art technology has been acclaimed all over
the world by whoever has used it, be it a novice, an
expert, a professional Designer, Exporter or Textile
Institute, as The No Limit or The Ultimate solution for
textile designing and manufacturing. Although a num-
ber of CAD/CAM Systems are commercially available
today, but their core components/modules and
functionalities are almost the same, covering a very
vast application area from Dobby, Jacquard and Screen
Printing Industries to Blanket, Carpet, Knitting Indus-
tries, Apparel industry and so on.The textile designs
are the original works of the designers. CAD helps
them to visualize and see their imaginative design in
final form without producing any sample swatch.
Designs for any Final Product can be visualized on 3
D products such as home furnishing, apparel etc.  She
explained features of various software such as Dobby
Master Software For Weaving, Colour Combination
software For The Selected Design, Jacquard - Artwork
Creationfor Complicated weaves such as Jacquard
master software and Jacquard designing software,
Colour Matching software, colour and trend forecast
software, Print Master Software for print designing,
carpet master software for hand knotted and hand tufted
carpets, 3 D creator software for mesh making, 3 D
Designer for draping designs, Software for producing
Ad campaigns, Pattern drafting software, Pattern Mak-
ing to Cutting Software, Custom Tailoring of garments
by choosing ones own style and fabric, software con-
nected to Sulzer looms/ jacquard looms, jacquard soft-
ware for weaving portraits in a single click, software
connected to circular knitting machines/to digital print-
ing machine for fabric printing/ T-shirt/ computerized
embroidery machine. CAD can also be used for E-
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Commerce of apparels / home furnishing / jewelry,
virtual fashion shows. She said that one can access
ones own designs from anywhere in the world.

All the speakers shared very valuable experiences to
the participants.

The 'Students Market' was inaugurated by Mr.Rahul
Bhajekar. The students sold clothes; hand made home
products, jewelry and beauty products. They got very
good response and it was a great learning experience
for them.The same afternoon, two workshops were
conducted -Smocking on cushions and Chalk Painting

which was also enjoyed by all the participants.

Acknowledgements: MSc Part II students who whole-
heartedly contributed to the success of the event.

For more details, contact:
Dr. Ela Manoj Dedhia
Head Department of Textiles and Fashion Technology
College of Home Science NirmalaNiketan
(Affiliated to the University of Mumbai)
49, New Marine Lines, Matunga,
Mumbai

Jupiter Comtex to show innovation in
Indigo Rope Dyeing at ITMA 2015

◆ Indigo Rope Dyeing a well proven technology
◆ There is no yarn waste or shade variation and

offers higher productivity
◆ Incorporates a very accurate PLC controlled pre-

calibrated cup dosing system

India based producer and exporter of warping, sizing
and indigo denim yarn and fabric dyeing technolo-
gies, Jupiter Comtex Pvt Ltd is introducing a new
innovation in Indigo Rope Dyeing technology at ITMA
2015 in hall H 1 booth G 111 in a stall size of 140
sq. metres.

Since it is not possible to display the whole technol-
ogy, the company is showing important components
of the machine viz., the Lease Reed & Ball Warping
Headstock; Indigo Dye Tank of Rope Dyeing and the
Headstock of the Long Chain Beamer.

The Indigo Rope Dyeing technology is well proven
among various yarn counts to obtain deep Indigo
shades of around 6%, in which, ropes are prepared
on ball warping after which cones are converted into
ropes. Hence, there is no yarn waste or shade varia-
tion and also offers higher productivity due to con-
tinuous process.

The Jupiter Comtex Indigo Rope Dyeing machine is
technologically different than others. It has a tension
control system which is digital, while reliability is
high as critical parts like drives, sensors, load cell,
etc are imported from Europe and the PLC controlled
pre-calibrated cup dosing system is very accurate and
reliable than metering pump dosing system.

Jupiter offers the latest technology as its machines
are continually upgraded with highly technological
features which are user friendly, making the machines

highly efficient. Additionally, machines are delivered
on time and prompt after-sales service is provided,
resulting in maximum number of repeat orders.

Jupiter holds a massive 90% share of the Indian denim
fabric dyeing machinery installed in India and counts
among its Indian clients the top denim fabric makers
in India like Arvind Ltd, Aarvee Denim, Nandan
Denim, RSWM Ltd, Raymond, Sangam (India), etc.

The company which also offers denim sheeting dye-
ing machines has till-date successfully installed 90 of
these sheeting dyeing machines worldwide and ex-
pects to reach the magical figure of 100 by the first
half of 2016.

Jupiter's wide range of machineries find their way in
to various global textile hubs like Brazil, Bangladesh,
Egypt, Ethiopia, Indonesia, Iran, Kenya, Oman, Nige-
ria, Russia, Tanzania, Turkey, etc. By participating at
ITMA 2015, the company wants to expand its foot-
print in each of those countries and also explore other
countries.

For more information please contact:
Mr. Jatin Mistry
Director
Jupiter Comtex Pvt Ltd
Tel: +91 79 2583 5313
Email: sales@jupitercomtex.com
visit http://jupitercomtex.com/

Mr. Arun Rao
Founder
Taurus Communications
Tel: +91 98250-38518
Email: arun@tauruscomm.net
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INDIA

Machinery and Accessories Exhibition)
Date : 17th to 19th December, 2015
Venue : Bhiwandi at the outsjirts of Mumbai, India
Contact : ITMACH India

Second Floor, Gandhi Mansion,
Bomanji Master Lane, Kalbadevi,
Mumbai - 400 0002 India

Tel. : +91 (0)22-22017062 / 22017063
E-mail : info@itmach.com
Website : www.itmach.com

ITME 2016
The Integrated Textile & Garment Manufacturing
Technologies Showcase
Date : 03rd to 08th December, 2016
Venue : Bombay Convention & Exhibition Centre,

Goregaon (E), Mumbai,  India
Contact : Executive Director India ITME Society

1210/1211 Dalamal Tower, A wing,
12th Floor, Plot No.211, Nariman Point,
Mumbai- 400 021 India

Tel. : +91-022-2202 0032, 2282 8138
Fax : +91-022-2285 1578
E-mail : itme@itme-india.com
Website : www.itme@itme-india.com

13th International & 71st All India Textile
Conference
Theme : Functional Textiles & Apparels - Global
Requirements & Opportunities
Date : 22nd-23rdJanuary, 2016
Venue : KNIMHANS Convention Hall, Hosur Road,

Bangalore, India
Contact : The Textile Association (India) -

Karnataka Unit,
Dr. HL Vijaya Kumar -
Organizing Chairman of Conference

M. : 09448372421, taikic19@gmail.com
Mr. Kannan Krishnamurthy -
Hon. Secretary

M. : 08088428526.
Kannank.universal@gmail.com

INTEXCON 2016 - International Conference on
"Denims, a Democracy in Fashion"
Date : 19th-20th February, 2016
Venue : IIM, Ahmedabad
Contact : Mr. Nirav Shah

Diagonal Consulting (India)
B-509, Infinity Tower, Corporate Road,
Prahlad Nagar, Next to Ramada Hotel,
Ahmedabad - 380 015

Tel. : 079-40307836, M.: +91 9909904179
E-mail : nirav.dci@gmail.com,

nirav.dci@diagonal.in

INDIATEX 2016 International Textile Exhibition
Date : 16-18th March, 2016
Venue : Bombay Convention & Exhibition Centre,

Goregaon (E), Mumbai,India
Contact : Mr. Haresh B. Parekh, Exhibition Convenor

The Textile Association (India)
- Mumbai Unit
Amar Villa, Behind Villa Diana,
86, College Road, Near Portuguese Church,
Meher Hall, Dadar (W),
Mumbai - 400 028 India

Tel. : +91-22-2432 8044, 2430 7702,
Fax : +91-22-2430 7708
Mobile : +91-9167515676, +91-9324904271
E-mail : taimumbaiunit@gmail.com,

taimu@mtni.net.in,
Website : www.textileassociationindia.com,

www.indiatex.co.in
ABROAD

3rd International Conference on Textile & Apparel 2015
(ICTA 2015)
Date : 4-5 December, 2015
Venue : Lakeshore Hotel, Dhaka,Bangladesh
Contact : Textile Institute Bangladesh Section (TIBS)

and Bangladesh Textile Today
Tel. : +88 01717 585832, +88 01977 585832
E-mail : riyadh@textiletodaybd.com
Website : http://icta.com.bd

ITMA 2015
The Integrated Textile & Garment Manufacturing
Technologies Showcase
Date : 12th to 19th November, 2015
Venue : Fiera, Milano Rho, Milan, Italy
Contact : MP Expositions Pte Ltd.

20, Kallang Avenue, 2nd Floor,
Pico Creative Centre, Singapore 339411

Tel. : +65 6393 0241, Fax: +65 6296 2670
E-mail : info@itma.com,
Website : http://www.itma.com

ITM 2013 Turkey(International Textile, Yarn, Knitting,
Weaving, Dyeing, Printing, Finishing and Hosiery
Machineries, Sub-industries and Chemicals Exhibition)
Date : 01st to 04th June, 2016
Venue : TUYAP Fair, Convention and

Congress Center, Istanbul, Turkey
Contact : TeknikTairs Limited Company

YakupluMerkezMah, Osmanli Cad, Guney,
Konaklari B-Block no. 1, Kat 3
Daire 6 34524 Beylikduzu
ISTANBUL, TURKEY

Tel. : +(0) 212-876-75-06(pbx)
Fax : +(0) 212-876-06-81
E-mail : info@teknikfuarcilik.com,
Website : www.itm2016.com

FORTHCOMING EVENTS
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