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- Silk - What is it exactly?

Chemically speaking it is a protein, namely fibroin that is coated on the surface
with an uneven layer of sericin, another protein that acts as a bonding agent,
which helps to keep the filament, made up of an unspecified number of fibrils,
together.

e Fibroin 70/80%

e Sericin 20/28%

e Fatty and waxy substances 1 / 2%

e Organic substances 0.3/0.5%

‘Learning more

T.Silk®

The padding that only releases natural vibes
Filling and padding by T.Silk as well as any ingredients SERICIN
used in its production, consist of natural silk fibers. If

you look at the chemical components:

Chemical
Elements Fibroin % Sericin %

C 47,60 46,50 FISROIN
H 6,39 6,04
N 18,33 16,50

o) 27,68 30,96
Fibroin is a highly biocompatible and biodegradable polymer protein, resistant to
microbiotic contamination. Highly stable and protective of the human epidermis, it
promotes the synthesis of collagen and the activity of the skin's immune system. It also acts
as a thermoregulatory component.
Sericin is a protein which demonstrates a unique affinity to other human proteins. It can
bind with keratin of skin and hair. It is characterized by high hygroscopicity, acts as
moisturizing agents and collagen stabilizer and amino acid reintegrator. Sericin is also
considered to be highly antioxidant, contributing to anti-age effect. Its antibacterial and
antifungal effects are also known.
What are the substances that T.Silk padding can release in nature?
Below you see a detailed list of organic compounds mainly amino acids which T.Silk padding
could "release" into the nature during it use, washing or after having been disposed of:

GLYCINE Helps to induce the process of oxygen release.
ALANINE An important source of energy for muscle tissue
SERINE Improves glucose storage in liver and muscles.
ASPARTIC ACID Helps expulse harmful ammonia from the body.
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GLUTAMIC ACID Considered to be a natural "food for the mind"

VALINE Stimulates mental vigor and muscle coordination

PROLINE Essential as it allows joints and tendons to function properly.
THREONINE An important constituent of collagen

LYSINE Ensures adequate absorption of calcium

ARGININE Improves the immune response to bacteria, viruses and cancer cells.
TYROSINE Transmits nerve impulses to the brain

PHENYLLALANINE | Used by the brain to produce noradrenaline
Provide ingredients for the production of essential biochemical

LEUCINE components in the body

METHIONINE Primary sulfur supplier

CYSTINE Works as antioxidant, protects the body from radiation and pollution
TRYPTOPHANE A natural relaxant which helps relieve insomnia

TAURINE Helps to stabilize membrane excitability

HISTIDINE Assists in stabilising oxyhaemoglobin in haemoglobin

... jJust nature

- Silk - How is it made?

Silk is produced by the Bombyx Mori, (a lepidopteron belonging to the family of
silkworm moths), in the final stage of its larval life, when tucked away in a tube
called a cocoon, where it first transforms into a chrysalis and then into a butterfly.
The silk filament is produced in two secretion organs, called sericteries that are
situated below the digestive tract, where it is extruded as fibre from a nozzle-
shaped orifice underneath the mouth. The serictery is made up of two channels
that are parallel to the axis of the silkworm’s body. The fibroin is produced in the
part of the channel that is closer to the rear end of the reservoir and, through
contractions; it is pushed and accumulates in the reservoir itself. The glands then
secrete the second amorphous component of the silk fibre, the sericin, which acts
as a sheathe for the fibroin. The silkworm, by moving its head and contracting its
muscles, forces the silky substance to pass from the reservoir to the capillary
tube where it joins up and bonds with the other elementary fibre, which, in a
similar way, comes from the other lateral tube in the second reservoir. The result
of the process is just one thread of a composite nature called floss.

Every thread of silk or floss, is made up of two elementary filaments called floss
silk which have a triangular section that is bevelled and covered by a sheath
made out of an amorphous protein-based substance that is the sericin.

In turn, the individual pieces of floss silk have a composite structure that is
characterised by a highly crystalline and oriented central fibre whose component
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is the fibrous protein fibroin. This represents the structural element of the fibre,
which, in turn, is covered in a thin layer of sericin that acts as a bonding agent.

Every filament of fibroin is made up of elementary fibrils that are about 10um in
diameter. The fibrils stick together forming a macro-fibre that is 2000um thick.

- Silk — History

The discovery of the silk process in China was, for a long time, shrouded in
mystery. In fact, as the story goes, it is thought to have been the wife of Huangdi,
the legendary Yellow Emperor and father of Chinese civilisation, who lived around
3.000 B.C., that first discovered the properties of the filament produced by the
Silkworm. These days, thanks to archaeological findings, we have more detailed
information to hand about the origins of silkworm breeding which, surprisingly,
are as old as the legend itself. In fact, the most ancient silk findings that have
been brought to light come from sites of the late Neolithic culture of Liangzhu,
which flourished in China between 3,300 and 2,200 B.C. Silk regularly began to
appear outside of China, the jealous guardian of the secret behind the process,
towards the end of the 3™ century B.C., as a result of both the raids carried out
by nomadic tribes during their forays into the Chinese territory, and as an official
gift sent to nomad leaders by the first emperors.

Very few expressions other than "The Silk Road" have the ability to conjure up
such a strong evocative power. By «The Silk Road» we mean all those caravan
and commercial routes that connected Eastern Asia, and China in particular, with
the Near East and the Mediterranean basin, which, over the centuries, were
crossed with caravans of camels loaded up with silk, a precious material whose
production process was kept ‘secret’ by China for a very long time, so ensuring
that it had the monopoly over it.

- Silk — Natural "miracle”

The process that leads to the “production” of silk fibre, if analysed in all its
different phases, is a true miracle of nature.

Even way back, the process that results in the formation of the silk filament was
subject to scrupulous analysis, aimed at determining the characteristics of even
the tiniest elements. And it was precisely by carrying out laboratory tests in an
attempt at reproducing the phases that the Bombyx Mori uses to produce the silk
filament that, between the late 1800’s and early 1900’s, the so-called “second
phase” of the textile industry began, with the discovery and production of artificial
cellulose fibre. Only by closely following and studying the way in which silk is
extruded was it possible to industrially create the first artificial fibres that went
on to be called artificial silk. It was only later, under pressure from silk
manufacturers, that this title was finally replaced with the French word “rayon”.
This name now covers all artificial fibres of a cellulose origin.

Extrusion and co-extrusion technology, which is fundamental when it comes to
producing silk, is still the basis today for producing lots of synthetic raw materials.
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- Silk — Properties

Chemical-physical-mechanical properties:

Extensibility %

Modulus n/m2

Resistance N/m2

Strain energy J/Kg

Silk — Bombyx | 15-35 5x10"9 6x10"8 6x10™4
Nylon 18-26 3x10"9 5x10"8 8x10™4
Cotton 5.6-7.1 6-11x10"9 3-7x10"8 5-15x10"3
Kevlar 4 1x10M1 4x10"9 3x10™4
Steel 8 1x10M1 4x10"9 2x10"3

Toughness - The toughness of degummed silk can be compared to that of nylon
and Kevlar.The extensibility of silk fibres is between 15% and 35%, a percentage
that is considerably higher than that of nylon fibres.

Resistance - The level of strain energy is higher than that of Kevlar cotton and
nylon fibres.

Bending strength - Relatively high, better than wool and acetate fibres.
Twisting strength - On average, the levels are similar to those of wool and
cotton.

Impact resistance - By subjecting the fibres to repeated bending, silk behaves
in @ manner that is somewhere between wool and cotton.

Combined strength and toughness - Silk fibres show an unusual combination
of strength and toughness that makes them stand out from other natural and
synthetic fibres. Silk fibres have a unique reaction to mechanical stress. Normally
speaking, with an increase in the speed of tensile stress deformation the
resistance and the modulus also increase, whereas the level of extensibility drops.
On the contrary, silk fibres show an increase in the levels of the latter parameter.
Therefore, the breaking point proves to be higher at fast deformation speeds.
This means that the silk fibres have an excellent ability to absorb energy at high
speeds.

Tensile stress resistance - Higher than that of cotton and nylon. In the same
thickness, silk fibres are more resistant than steel wire and, more importantly,
they are not exposed to the “yielding” phenomenon or rather debilitation before
breaking.

Flexibility - Silk is extremely flexible which enables the fibres to withstand
deformation levels of 20/25% along their initial length. With up to -2%
deformation silk completely recovers its size if the source of stress is removed.
The fibres are 100% elastic.

Other characteristics- When it comes to natural fibres, silk is the one that is
the most lightweight. The decomposition of the fibre if exposed to heat
occurs at 171°C. The resistance to wrinkling is high and it is determined by
the good resilience of the fibres and their ability to quickly retrieve also from
other forms of deformation. Silk fibres are characterised by low levels of thermal
and electric conductibility coefficients therefore, textiles and fabrics are
characterised by their good insulating properties. One of the most important
characteristics of silk, for application purposes, is undoubtedly its high
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hygroscopicity, (ability to absorb water), which is considerably higher that that
of other fibres such as cotton, cellulose acetate, polyester and nylon.

This high level is caused by both the molecular structure of the silk proteins that
enable them to interact with the water and a number of amorphous phases which
interpose the crystalline areas. The water molecules are able to penetrate, and,
therefore, be absorbed in irregular areas and at lower densities but they find it
hard to permeate the fibroin crystals as they are denser and more compact. This
particular combination between the chemical and morphological structure enables
the silk fibres to absorb a considerable amount of water before the material
“feels” wet. In literature, it is said that silk can absorb an amount of water of
between one third and three times its own weight. This characteristic proves to
be fundamental when it comes to the comfort of the clothes. In warm and humid
climates, clothes made out of silk help to keep the body cool, not only because
they are lightweight but also because, absorbing a great deal of moisture, the
amino acids hydrate and release the hydration heat into the atmosphere,
therefore, creating a cooling effect.The level of comfort is also determined by the

thermal insulation characteristics.

(e) Approximate figures
U.R.= Relative humidity

(b) low resistance per greater deformation
(c) W= washing; DC= dry cleaning
(d) To convert N/Tex into gf/den multiply by 11.33

Propriety Silk Cotton Wool Acetate Nvlon |Polyester
Resistance to abrasion fair good fair poor excellent good
% moisture abs.at 65 U.r. 11 8,5 13,56 6,5 4,5 1
Drapability excellent fair good excellent good Poor
Elasticity at 21°C. 65% U.R.
Extensibility % 20 3-10 20-40 23-45 26-40 (a) | 29-23 (a)
Recovery % 75 45 99 65 94 23 100 97 80
from a deformat.% equal to 2 (b) 25 2 20 2 20 8 28
Environmental resistance
Resistance to mould Good poor good excellent | excellent | excellent
Refreshment (c) W DC W DC DC DC W DC W DC
Max. ironing temperature 148 204 148 177 177 163
Resistance to solar radiation Good fair good good poor good
Hand excellent good fair- excellent fair fair
Resistance to pilling good good fair- good poor bad
Resilience fair poor Good fair good excellent
Specific weight 1,3 1,54 1,32 1,32 1,14 1,22-1,38
Static resistance fair good fair- fair poor bad
N/tex resistance (d) 0,34-0,39 | 0,26-0,44 | 0,07-0,17 | 0,07-0,13 | 0,22-0,66 | 0,22-0,83

good good fair- poor excellent | excellent

Resistance reduction %
Due to humidity 15 10 20 30 15 0
Thermoplasiticty no no No yes yes yes
Notes:
(a) Regular
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- From Silk to T.Silkepadding/filling project

Starting out from the unique and difficult to match intrinsic properties of silk,
T.Silk® product that we are introducing here is the end result of a long study
period that involved silk fibre. T.Silk® technology is the formulation and
identification of the specific qualitative characteristics of the raw material called
silk which are compatible with the production process. T.Silk® technology is the
formulation and use of an innovative form of processing technology. T.Silk®
technology represents the formidable combination of the everlasting and most
ancient material there is, namely silk, and the most technological and innovative
“production process” that the textile industry has to offer.

T.Silk® padding is like a natural thermostat resulting from a combination of a
qualitative selection of the best silk and the innovation of an exclusive processing
that is able to reach first silk natural microfiber. It respects human body
temperature for its capacity of heat regulation. Its breathability makes the body
warm in winter months and cool in hot summer months, while holding the natural
moisture of the skin. It is hypoallergenic, protective and incomparably compatible
with your skin. T.Silk® padding provides the best comfort in any applications and
in a wide range of climatic conditions, even in the most extreme.

- Textile comfort and thermo-physiological levels

What does it mean
Textile comfort can be best described as the grouping together of all those
characteristics that make an item of clothing an integral part of the complex and
delicate mechanism that governs the physiological activity of the human body.
The aspects that help to give the wearer a sense of wellbeing are manifold and,
as a result, the study and characterisation of the textile comfort leads to the
evaluation of a number of different elements. One aspect of fundamental
importance is undoubtedly the level of “Thermo-physiological Comfort” which
represents the state in which the consumption of energy, by our bodies, is equal
to the amount of metabolic heat produced.
The TEST
To be able to objectively determine the level of thermo-physiological comfort
found in textiles the SKIN Model method is used in accordance with UNI EN ISO
31092:1996 and ASTM F1868 standards.
The parameters
The physical parameters that make it possible to define said level of comfort are:
the Evaporative Resistance (Ret) and the Thermal Resistance (Rct).
RET indicates the degree that the fabric allows the steam to pass through its
thickness, RCT indicates the degree that the fabric allows the heat to pass
through its thickness.
The resulit
The level of Imt thermo-physiological comfort, in numerical terms, represents the
interrelation between the thermal resistance and the evaporative resistance.
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Imt has no size and its value is somewhere between 0 and 1. A value of 0 implies
that the material is impermeable to steam, or rather it is infinitely resistant to
steam; in turn, a material that has a value of 1 has the thermal and steam
resistance of a layer of air of the same thickness.

T.Silk®- Imt: from 0,80 to 0,90

e Excellence in holding the heat
(Thermal Resistance Rct Comparing
[m_-K/W] - Skin Model instrumental
laboratory analysis UNI ENI 31092:
1996 and ASTM F1868)

e Excellence in breathability
(Evaporative Resistance Ret - Skin
Model instrumental laboratory
analysis UNI EN 31092:1996 and
ASTM F1868)

eExcellence in optimizing the % Heat Retain
micro climate balance between T.Silk® 77
the skin and the garment Goose Down 60
(Thermophysiological wear Microfiber (polyester) 12
comfort IMT =_re|at|ons_h|p between Better heat retention
Rct and Ret - Skin Model instrumental
laboratory analysis UNI EN 31092: || T.Silk®to Goose Down + 31,35 %
1996 and ASTM F1868) T.Silk® to Microfiber + 610,50%

eExcellence in water vapour
absorbency of sweat, elimination
of the "“wet” sensation in Comparing
perspiration, moisture and water
release (hygroscopicity/hydrophilic
instrumental laboratory analysis UNI
EN 31092:1996)

e Excellence in releasing into the air
the excessive moisture uptake
(drying and releasing time - T.Silk® Microfiber ~ Goose Down
instrumental laboratory analysis UNI
EN 31092:1996)

« Weightlessness, softness, T.Silk®to Goose Down
smoothness (the highest level  T-Silk®to Microfiber
among natural fibres)

e Anti bacterial. Natural allergen
barrier, at the same time allows ample
air passage and permanent protection T sjik® to Goose Down
against mould, fungus and bacteria. T.Silk® to Microfiber

e Antioxidant and antiage. Natural
protection against oxidative stress.

Cell viability is restored.

T.Silk® Microfiber Goose Down

T.Silk® to Goose Down
T.Silk® to Microfiber
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e Excellence in self adjusting both to Comparing
human body and to the product oot Reloased (96
model (recovery angle - instrumental e(z\tlergizsfn"g)@
laboratory analysis UNI EN 22313:1993) TSilk® 6.80
e Excellent combination of high tensile : ’
. . . Goose Down 12,10
strength and tenacity in tensile —
. S Microfiber fastest
stress, high flexibility. (polyester)
e Natural and ecological sustainable
raw material and processing
treatments. Hours (Nr.of)
e Low thermal conductivity with very to cool down
good insulation properties. T.Silk® 4,5
e Difficult to ignite and flame- Goose Down 2,75

retardant, should a fire strike it does
not melt or stick to the skin.

Learning more

T.Silk®

THERMAL PHYSIOLOGICAL COMFORT
From Wikipedia:
Comfort is a purely subjective feeling perceived by the user,
in a working environment or specific service conditions, and

indicates the “level of wellbeing” perceived.

According to this generally accepted definition, the term comfort is associated with
wellbeing, regarded as the range of pleasant feelings resulting from stimuli that are internal
or external to the body. The degree or level of comfort should therefore be considered a
highly subjective condition that is impossible to measure or compare.

In order to find an overall definition of comfort, we need to include an aspect of objectivity:
we need to address the problem from a physical and/or physiological viewpoint and analyse
what objectively happens to our body when it comes into contact with clothing items,
home textile products or various kinds of accessories.

Comfort is therefore the level of wellbeing offered by a product, determined by the feeling
perceived when it is worn.

Comfort assessment is based on a typically sensorial approach and is strictly affected by a
number of identified and measurable variables: type of model; the ability to adapt to the
user’s morphology and not to change over time and under different conditions; the ability
to respond to the user’s needs in terms of size; intrinsic engineering to respond to a number
of performance needs; aesthetics; the ability to avoid physiological inconveniences such as
irritations, dermatitis, thermal stress, excessive perspiration, proliferation of bacteria and
allergies.

Thermal physiological comfort
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Thermal physiological comfort is the prime indicator that helps us move from the concept
of feeling to an objective assessment: Comfort and Thermal physiological properties
associated with comfort.
Before speaking about thermal physiological comfort we need to understand the meaning
of thermal comfort, that is, our mental and physical satisfaction towards the thermal
environment. Our body must maintain a condition of thermal balance as much as possible:
the metabolic heat generated by the body, added to that generated by external sources
must correspond to an equivalent loss of heat.
If the heat gained and the heat lost are not in balance, our body temperature will decrease
orrise, leading to lower levels of comfort. As a result, all the parameters that influence heat
exchange between the individual and the environment must compensate the feelings of
heat or cold perceived by the individual.
There are two types of parameters that need to be taken into consideration:
- Environmental or objective:
e Temperature of ambient air (convective heat transfer)
e Average radiant temperature (radiant heat transfer)
Air speed (convective heat transfer)
Air humidity (body’s evaporative heat transfer)
- Individual or subjective:
e Metabolic expenditure related to the activity carried out
e Conductive and evaporative thermal resistance of clothing
The passage from the concept of comfort to thermal physiological comfort is reached
based on three fundamental elements:
1. exercise by the human body;
2. the external environment;
3. the features of the clothes we are wearing.
The subtle connection between these three variables is the ability of any product, whether
an item of clothing, accessory or padded blanket, to best perform three distinct functions:
o Thermalinsulation
o Barrier to vapour transpiration
o Behavioural mechanism of thermal regulation.
The following measurable quantities need to be considered:
RCT (Thermal Resistance Coefficient) — determined using Skin Model lab instrumental
analysis UNI EN I1SO 31092:1996 and ASTM F1868)
RET (Evaporative Resistance Coefficient) — determined using Skin Model lab instrumental
analysis UNI EN I1SO 31092:1996 and ASTM F1868
The lab analysis that is best able to assess the thermal physiological comfort index and the
above variables is the “Sweating guarded hot plate method” or, more commonly, Skin
Model:
e The Skin Model measures RCT and RET expressed in m2K/W and m2Pa/W,
respectively.
e The measurement must be taken in an environment in which relative humidity and
temperature can be checked..
e Measurement conditions: RCT — Climate chamber at 20°C+0.1°C and 65%+3% UR
RET — Climate chamber at 35°C £0.1°C and 40%+3% UR
Plate: 35°C+0.1°C - Air speed 1m/s+0.5m/s
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At least 12h sample conditioning under measurement
conditions

e RCT - The sample is placed on an electrically heated plate and air is forced to flow
parallel to its surface. To determine thermal resistance, the heat flux through the
sample is measured when steady state has been reached (almost equilibrium state).
The value of RCT is obtained by subtracting from the value obtained the thermal
resistance of the plate on which the sample rests and the relative layer of air.

e RET - the sample is placed on an electrically heated porous plate and covered by a
membrane that is permeable to vapour but impermeable to liquid water. No liquid
must come into contact with the sample.

The heat flux required to keep the plate at a constant temperature is in practice a
measure of the water evaporation flux and allows us to find the evaporative resistance
value. The RET value is obtained by subtracting from the obtained value the
evaporative resistance of the plate on which the sample rests and the relative layer of
air.

Standard UNI 31092 defines:

- Thermal resistance RCT: the difference in temperature between the two faces of the

material, divided by the heat flux per unit area in the direction of the gradient.
The dry heat flux may consist of one or more conductive, convective and radiant
components. Thermal resistance is a specific quantity of textiles and composites which
determines the flux of dry heat on a given area when a temperature gradient is applied
that is stable over time.

- Water vapour resistance RET: the difference in water vapour pressure between the

two faces of the material, divided by the evaporation heat flux per unit area in the
direction of the gradient.
Evaporation heat flux may consist of both diffusive and convective components. Water
vapour resistance is a specific quantity of textiles and composites which determines
the latent evaporation heat flux on a given area when a water vapour pressure
gradient is applied that is stable over time.

Values and meaning attributable to the different variables:

RCT high — material with low conductivity

RET high — material with low breathability

Wd = Water vapour permeability - expressed in g/(m2hPa) = 1/(Ret x ®Tm) with @Tm=

latent heat of water evaporation at measurement temperature.

Imt = Water vapour permeability index = (RCT/RET)xS with S=60Pa/K

Imt is a pure number with a value between 0 and 1.

A material that has a value of 0 is totally impermeable to water vapour. A material that has

anindex equal to 1 has the thermal and evaporative resistance of a layer of air having equal

thickness.

Imt is the parameter that more than any other expresses the coefficient of thermal

physiological comfort.

T.Silk® has a very high water vapour permeability
index (IMT) close to 1.
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- What does mean Recycle/Waste/Reuse for Silk?

- Continuous Silk is what derives from the continuous threading resulting from

the silk cocoon.
- Discontinuous Silk or Waste or Shappe is obtained as a residue from further

processing of continuous silk.
Discontinuous fiber silk has over time taken the common name of silk waste. The
term waste, (derived from the Italian verb cascare, French dechet, German
adfall, Spanish borras, English waste), defines the set
of residues that accumulate, as they "fall" during the
processes to which the Silk is subjected. By extension
& they are all those residues which, having a lower value
than the original material, are generally abandoned or
set aside. They are therefore all those fibers of virgin
® silk that do not lend themselves, for reasons of
production technology alone, to be processed within the
spinning system in order to obtain a continuous silk
yarn and from all those silk materials obtained as
residues of subsequent processing.
The Discontinuous Silk
Silk waste, also referred to as Schappe Silk or Shappe (derived from the
German Schappe or from the French Chape), identify an absolutely variegated
set of materials, which can be distinguished on the basis of the processing steps
from which they come:
- Silk waste deriving from the activity of spinning mill or similar.

o Non-spinnable cocoons

o Struse

o Fine reeling fibers

o Oblong and Wadding

Silk waste derived from various processes following the reeling:

o Mass silk residues deriving from carding activities;
Silk residues in bulk deriving from combing activities;
Silk residues in bulk deriving from spinning and twisting activities;
Silk residues (waste) resulting from silk weaving;
Silk residues from silk product based on no consumption

O O O O

Definitions:
Recycling
In the technique, an operation with which, after completing a processing cycle, a
part of the starting raw materials (or intermediate materials), not yet, or only
partially, transformed, is reintroduced into the processing cycle in the initial stage
(or in one intermediate)
Recycling (Process)
Process through which the aim is to recover materials, with the double objective
of limiting the quantity of waste and to obtain a saving of material or energy by
re-entering the recovered materials in the production cycles. The products to be
recycled come from pre-consumer materials (processing waste etc.) and from
post-consumption materials (solid urban waste, etc.)
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- A different approach: from Re-cycle to Re#value

Synthetic/Artificial Fiber Silk Fiber
Pre consumption || Post consumption Pre consumption || Post consumption
waste waste waste waste
Problem | Pollution Opportunity |, Value
A
l ,
Recycle > Re#value >
Product Product
Reuse Reuse
\ 4
Care and maintenance - Care and maintenance
\ 4 A
End of life < End of life

A

Pollution « ¥
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- Padding project - Step by step
1) Quality control 100% silk waste
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6) Blending treatment (fiberizing Ik-

raw waste silk material)

7) Open fiber
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- Conclusion - Cosetex/T.SilK for a
Sustainable/Recycled padding

What does the concept of sustainability actually mean when applied to the world of textiles? Can silk
be considered a sustainable fibre?

Sustainability as an intergenerational pact

Sustainability, and / or sustainable development, refers to those conditions which allow to create a
balanced production system and guarantee that the needs of today’s generations are met, without
compromising the opportunities of future generations.

History of the concept of sustainability

1972 UN Conference. The concept of sustainability and sustainable
development is introduced for the first time;

1982 Brundtland Report. Clear and unambiguous definition of
sustainable development;

1992 United Nations Conference on Environment and
Development in Rio de Janeiro. The principles of sustainable
development are formalized in the guidelines;

2002 Johannesburg Conference. Three key factors of sustainable
development were identified: environmental protection,
economic growth and social development.

The concept of sustainability/sustainable development, which was
born as a paradigm focused merely on ecological aspects, transformed over the years into a dynamic
concept that factors in several environmental, economic and social variables.

The latter, acting synergistically, define the level of effectiveness of the measures to be taken — and
also that of their complexity

Silk
Silk fibre, both in principle and when compared with other natural and / or artificial fibres, fully
corresponds to the increasingly strict requirements set out for sustainable raw materials.
Environmental factors:

Silk is an eco-friendly and fully degradable material, with a fully circular production cycle:

e Silkworms only eat natural food: leaves of the mulberry tree
or leaves of specific types of plants.

e  Mulberry tree plantations allow to maintain the original
natural ecosystem and fortify it;

e Mulberry tree plantations increase the level of biodiversity
in the ecosystem;

e  Mulberry tree plantations allow a respectful use of territory
especially if compared with other textile crops, such as
cotton, or non-textiles, such as cereals, which require
enormous amounts of water; .

e Mulberry tree plantations are never sprayed with fertilizers and pesticides as it is scientifically
proven that the use of these chemical agents causes an exponential fall of the yield of the cocoons
bred for the production of silk filament, and might potentially cause death of silkworms;

e Silkworm breeding is a perfect example of a circular economy. As a matter of fact, silk production
was given as an example of such a system on the first international UN conference on agroecology

e Silk fibre processing has a very low environmental impact in terms of atmospheric emissions;

e The fibre remains natural throughout the entire period of its processing;

e Duringits life, silk does not release polluting substances and does not contribute to the the gigantic
problem of plastic microfibre pollution typical of synthetic fibres which for now has no solution.



https://t.silk.bio/en/news-en/mulberry-tree-sustainable-padding-silk/
https://t.silk.bio/en/news-en/agroecology-nature-biodiversity/
https://t.silk.bio/en/news-en/pollution-microplastics-clothing/
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Silk fibre, as it is a combination of two natural proteins, leaves no residues in the environment at
the end of the product’s life [learn more]
Silk fibre is 100% recyclable and reusable.

Economic factors:
People or entities involved in silk production are rewarded in different ways, at the same time

environmental variables are taken into consideration and the territory is
treated with respect.

For thousands of years, silk breeding has been a source of income and,
in many cases, a driving force for many modern economies, including
Italy until the first decades of the last century [read more about the
legend of silk];

In silk production produced material is used fully, reducing to a
minimum or eliminating possible waste due to reuse;

Silkworm breeding mostly takes place in rural agricultural environments
and represents a significant source of supplementary income for many
families who are primarily dedicated to other activities, in the first place
agricultural;

Aggregated revenue levels, even though they come from different producers, are on average
considerably higher per unit of time than it would be possible to obtain from other crops and / or
crops or activities;

The existing system of silk production supports a considerable amount of productive, commercial
and distribution entities of the textile system;

The use of the silk protein components contributes to other sectors, too, such as research,
cosmetics, medical and biomedical sectors, guaranteeing high added values;

The silk production system is an efficient and effective circular economy that can allow use of
relevant economies of scale.

Social factors:
Activities related to silk production accompany the entire history of humankind. In some economies they
became an integral part of culture and society

The first production of silk started long time ago, and became an important part of the agricultural
system in many cultures. Affordable ways of production, respectful use of resources and their full
recovery are all part of the tradition;

Smart use of resources and environmental protection both typical of sericulture and linked to
reasonable economic returns, positively stimulate the dynamics of personal and social
involvement;

The United Nations selected silk breeding as an economic activity to support policies aimed at
replacing harmful crops, like opium in Burma, encouraging environmental and social improvement
through appropriate economic returns. Respective pilot projects were approved [read more]

Silk is part of the Italian history which undeniably influenced the culture, traditions and customs in
many regions of the Apennine peninsula. It is indispensable for our society;

Silk is part of a world history. China played a fundamental role and even today is a source of
discoveries about the role of this fibre in the history

Silk plays a vital role in modern society both from the point of view of traditional textile use and in
terms of being an important cultural reference. Consider, for example, the use of the name Silk
Road to identify the contemporary Chinese infrastructure program in Asia and Europe.



https://t.silk.bio/en/news-en/sustainable-natural-silk-padding-microplastic-plastic-free/
https://www.cosetex.it/wp-content/uploads/2017/05/Silk_The_legend.pdf
https://www.cosetex.it/wp-content/uploads/2017/05/Silk_The_legend.pdf
https://t.silk.bio/en/news-en/mulberry-silkwormfarming-silk-against-poppy-drugs/
https://t.silk.bio/en/news-en/history-of-silk/
https://www.cosetex.it/en/news/silk-road-history/
https://www.cosetex.it/en/news/silk-road-history/
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Conclusion - What makes Re#value Silk
padding’s project a breakthrough innovation

Know how | History || Tradition | Experience | Brand Silk Sensitivity to
oriented enviromental issue
Depth Innovation Traced and certified Silk
technical/physical/chemical process supply chain
knowledge of silk fibre
characteristics

i3] Thermo Warm Breathability Thermo- Fast release High sweat Anti bacterial
3 Regulator phisyological into the air water Anti oxidant
o index of of excessive || vapour Anti age
= comfort moisture absorbence

No pollution || Naturality | Green | Recicling | Value | Microplastic | Integrated system
fiber free of social and

environmental
sustainability

Value instead Problem solving strategy: Quality oriented
- Unsold stock

Problem - Waste material
pre consumer
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