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elain is an ethical, premium brand, producing ski 
googles and quality winter equipments for the users 
who performs winter sports as a hobby. Embracing 
the approach of “love for the nature and respect for 
the animals”, the brand purposes its design around 
a good cause.

A percentage of the profit will be donated to World 
Wildlife Foundation to save the endangered species. 
Every purchase, customer will get a symbolic 
adoptation certificate from WWF  to support global 
efforts to protect wild animals and their habitats. 



SKI GOGGLE   |   PERFORMANCE REQUIREMENTS

SUN PROTECTION
100 % anti-UV. A lens changes hue 
instantly and adapts to the weather.

ANTI-FOGGING
Optimal Anti-fogging treatment and dual 
ventilated lens.

FIELD OF VISION
Cylindrical screen, wide horizontal 
range of view.

ADJUSTABLE
Loops to allow you to quickly adjust the 
length of the elastic.

STABILITY
Double strip of anti-skidding silicone.

COMPATIBILITY
Shape adapted to helmets and other 
equipments.

USER COMFORT
Double density ergonomic foam and 
comfortable textile.

DURABILITY
Keeping the form, resistant to breaking 
in case of fall.



MOODBOARD



PATTERNS







Inspiration Board is shaped around endangered species of north. Animals inspired from and will be supported through 
adaptation are Gyrfalcon, Artic Fox, Snow Leopard. These species are under the protection of World Wildlife Foundation. 

ARTIC FOX
The Arctic fox is primarily a carnivore that lives inland, 
away from the coasts. They are dependent on the 
presence of smaller animals (most often lemmings) to 
survive.  Arctic foxes also hunt for sea birds, fish, and 
other marine life. Smaller rodent populations waver 
between times of abundance and scarcity, which 
leaves the Arctic fox vulnerable when these creatures 
are low in numbers.

SNOW LEOPARD
For millennia, this magnificent cat was the king of the mountains. 
The mountains were rich with their prey such as blue sheep, Argali 
wild sheep, ibex, marmots, pikas and hares. Snow leopards are 
found in 12 countries—including China, Bhutan, Nepal, India, 
Pakistan, Afghanistan, Russia, and Mongolia—but their population 
is dropping.

GYRFALCON
The gyrfalcon is a bird of prey (Falco rusticolus), the 
largest of the falcon species. The abbreviation gyr is 
also used. It breeds on Arctic coasts and tundra, and 
the islands of northern North America, Europe, and Asia.



There will be 3 design variations for the product. The shape and the features of the product will remain the same but print 
and skin design will be different. 3 unique design will be inspired by each of these 3 animals; Artic Fox, Gyrfalcon and 
Snow Leopard. After the purchase, customer will get an adoptation kit matching with their product. Adoptation kits will be 
provided by WWF. 

SYMBOLIC ADAPTATION KIT

•Soft plush version of your adopted animal
•Formal adoptation certificate
•Full color photo of the adopted animal
•Species card full of fascinating information about 
the animal
•Personalized letter to your adoptation certificate



DESIGN

Initial Sketch
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DESIGN

ARCTIC FOX® GYRFALCON®

SNOWLEOPARD®



DESIGN

ARCTIC FOX®

SYMBOLIC ADAPTATION KIT

•Soft plush version of your artic fox
•Formal adoptation certificate
•Full color photo of the artic fox
•Species card full of fascinating information about 
the artic fox
•Personalized letter to your adoptation certificate



DESIGN

GYRFALCON®

SYMBOLIC ADAPTATION KIT

•Soft plush version of your gyrfalcon 
•Formal adoptation certificate
•Full color photo of the gyrfalcon
•Species card full of fascinating information about 
the gyrfalcon
•Personalized letter to your adoptation certificate



DESIGN

SYMBOLIC ADAPTATION KIT

•Soft plush version of your snowleopard
•Formal adoptation certificate
•Full color photo of the snowleopard
•Species card full of fascinating information about 
the snowleopard
•Personalized letter to your adoptation certificate

SNOWLEOPARD®



MATERIALS
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Frame

Lens

Face Foam

Vent Foam

Strap

Clip Buckle

Inspiration Board is shaped around endangered 
species of north. Animals inspired from and will 
be supported through adaptation are Gyrfalcon, 
Artic Fox, Snow Leopard. These species are 
under the protection of World Wildlife Foundation. 



MATERIAL SELECTIONS

Flexible Frame - TPU (Ester, aromatic, 20% glass fiber)
Elastomer (thermoplastic, TPE) Elastomer Excellent weather resistance
Shock absorption, Outstanding ozone resistance, Flexibility, Soft texture
%20 glass fiber TPU preferred to increase strenght of the component 
since the frame requires certain flexibility and break resistance. 

1 Frame

PEBA (SHORE D55) For transparent flexibility, Excellent resilience, Soft 
touch feeling, Short cycle time, Good overmolding multicolor designs. 
It have become famous for their outstanding combination of lightweight 
(typically 20% lighter than competitive polymers) and tremendously 
efficient energy return. Since we offer detachable set of extra lenses, 
lightweight property of the material is desirable.

2 Lens

Face foam contacts skin, particularly one of the most sensitive parts of the 
face, eye area. So, It must not irritate skin, have hypoallergenic properties 
and soft feel for comfort without compansating from performance. The 
best option for both performance and comfort, three layered face foam 
is the desirable option, each layer providing what is required.

3 Face Foam

For strap, It is important to have elastic properties such as tensile 
strenght. Besides that, it is important that he material allows high quality 
prints. 

5 Strap

For clip buckle, there is not so much performance requirements. 
Material is very cheap, easy to mold and strong. Made of High Quality 
Polypropylene (%50 long glass fiber) for extra Strength and Durability. 
Strong enough to be used as an alternative to metal because of glass 
fiber additive. 

6 Clip Buckle

Most goggles will have holes in the frames covered with foam, so that air 
can flow through the goggles. The foam lets air flow through but keeps 
snow and anything else out, so that the inside of the goggles stay clean 
and dry. The reason for ventilation is to keep your face cool and to take 
water vapour out from within the goggles, this stops the goggles from 
steaming up so easily. However ventilation only really works while you 
are moving, and letting air flowing through. If you are hot and you stop 
moving, goggles can be prone to steaming up, as the water vapour is 
not being taken away fast enough any more.

4 Vent Foam



1 FRAME
Flexible Frame - TPU (Ester, aromatic, 20% glass 
fiber)

Designation:  Thermoplastic Polyurethane 
Elastomer (Polyester, Aromatic)

Compositional Summary: (NH-R-NH-CO-O-R’-
O-CO)n where R is from an aromatic diisocyanate, 
usually MDI or TDI (hard segment), and R’ is from 
a short or long chain polyester diol (soft segment); 
glass fiber

Material Family: Elastomer (thermoplastic, TPE)

Base Material: TPU(Thermoplastic Polyurethene 
Elastomer)

Polymer Code: TPU-GF20

Price: 2,88 - 4,06 Euros/kg

Transparency: Opaque

Density (kg/m^3) 1.35e3 - 1.37e3

Young’s Modulus
(GPa)

0.938 - 1.84

Yield Strenght (Elastic Limit)
(MPa)

59 - 66,1

Tensile Strenght 
(MPa)

59 - 66,1

Elongation
(%strain)

8,58 - 26,1

Shape Factor 2

Compressive Modulus
GPa

0,938 - 1,84

Compressive Strength
MPa

20,2 - 21,2

Flexural Modulus
GPa

0,39 - 0,41

Melting Point
°C

160 - 170

Glass Temperature
°C

-21 - -5

Vicat Softening Point
°C

129 - 160

Thermal Conductivity
W/m. °C

0,324 - 0,366

Mechanical Properties

Thermal Properties

Water (Fresh) Excellent

Water (Salt) Excellent

Weak Acids Limited Use

Strong Acids Unaccaptable

Weak Alkalis Limited Use

Strong Alkalis Unacceptable

Organic Solvents Limited Use

Oils and Fuels Acceptable

Oxidation at 500oC Unacceptable

UV Radiation (Sunlight) Fair

Flammability Slow-burning

Durability



Most ski goggle lenses are made from a 
polycarbonate
material that is shatter resistant. Ski goggles with 
a double lens
will have a divider made of foam between the 
layers.

Polycarbonate Lenses: Lightweight Comfort. UV 
Protection. Impact
Resistant.
Polycarbonate lenses are up to 10 times more 
impact-resistant than plastic
or glass lenses and they provide 100% protection 
from the sun’s harmful
UV rays. They are also lightweight, adding to the 
comfort of your
eyeglasses, sunglasses, and sports eyewear.

TREATMENT

Scratch Resistant Coating: Polycarbonate is an 
impressive impact
resistant lens. However, part of the reason it’s so 
strong is because it’s,
ironically, a relatively ‘soft’ material. Being flexible 
is what enables it to
absorb energy without fracturing. But being a 
soft material requires a
scratch-resistant coating to prevent surface 
scratches. Once a scratchresistant
coating is applied, your polycarbonate lenses 
will be nearly as
hard as glass–yet remain highly impact-resistant.

MAIN LENS + INTERCHANGEABLE LENSES 
WITH DIFFERENT TREATMENTS AND COLORS 
TO CHANGE FOR EACH OCASSION

SUN PROTECTION
100 % anti-UV. A lens changes hue 
instantly and adapts to the weather.

ANTI-FOGGING
Optimal Anti-fogging treatment and 
dual ventilated lens.

FIELD OF VISION
Wide horizontal range of view.

2 LENS



Basic Lens (Performance will be added with 
treatments) PEBA (SHORE D55)

Designation:  Thermoplastic Polyurethane 
Elastomer (Polyester, Aromatic)

Compositional Summary: (NH-R-NH-CO-
O-R’-O-CO)n where R is from an aromatic 
diisocyanate, usually MDI or TDI (hard segment), 
and R’ is from a short or long chain polyester diol 
(soft segment); glass fiber

Material Family: Elastomer (thermoplastic,TPE)

Base Material: TPA (Thermoplastic polyamide-
polyether elastomer)

Polymer Code: TPA

Transparency: Transparent

Price: 207 - 274 Euros/kg

2 LENS

Density (kg/m^3) 996 - 1,08e3

Young’s Modulus
(GPa)

0,145 - 0,349

Yield Strenght (Elastic Limit)
(MPa)

11,1 - 16,5

Tensile Strenght 
(MPa)

37,5 - 54,8

Elongation
(%strain)

450 - 548

Shape Factor 2

Compressive Modulus
GPa

0,145 - 0,349

Compressive Strength
MPa

13,3 - 19,8

Flexural Modulus
GPa

0,162 - 0,19

Melting Point
°C

138 - 173

Glass Temperature
°C

-65 - -40

Vicat Softening Point
°C

143 - 160

Thermal Conductivity
W/m. °C

0,269 - 0,291

Mechanical Properties

Thermal Properties

Water (Fresh) Excellent

Water (Salt) Excellent

Weak Acids Limited Use

Strong Acids Unaccaptable

Weak Alkalis Limited Use

Strong Alkalis Unacceptable

Organic Solvents Limited Use

Oils and Fuels Acceptable

Oxidation at 500oC Unacceptable

UV Radiation (Sunlight) Fair

Flammability Slow-burning

Durability



Foam forms a seal between you and the goggle 
frame, to protect against impact and the elements, 
and to wick moisture away from the skin. Most 
foam has three layers - extra soft next to the face 
for comfort, durable and solid next to the frame 
for protection, and malleable in the middle for 
better moulding to face contours. Some foam 
layers even have extra technology to help stop 
goggles steaming up.

3 LAYER FOAM- Freedom goggles contain 3 layers 
of premium foam. A light grey medium dense foam 
is adhered to the frame while a lowe denisty foam 
adjusts to the contours of your face. The final layer 
is a soft micro fleece material that rests against your 
face. This material wicks away moisture and provides 
a luxourious fit and finish.

1

2

3

3 FACE FOAM

Against foging and sweating

Better fit

Protect against impacts

Hypoallergenic

Wick moisture away from skin

Hit absorbation



1. Layer (Polartec® Classic Fleece 100 Weight)

- %100 polyester
- Weight: 100 gr

3 FACE FOAM

Density
(kg/m³)

32 - 96

Pressure relief < 32 mmHg

Pressure reduction 32 mmHg - 50mmHg

Memory Performance 
Temperature 

(°C)
12 - 29

Firmnesses
(kg)

54

Flammability
Cal 117 Pass

FAR 25.853 (B) Pass

2. Layer
Viscoelastic (Memory) Foam  

Polyurethane

3. Layer
Close Cell 

Polyurethane foam

Yield Strength
MPa

0,025 - 0,03

Young’s Modulus
GPa

3,3e-4 - 4e-4 

Density
kg/m3

75-85

Tensile Strength
MPa

0,125 - 0,15

Compressive Strength
MPa

0,025 - 0,03

Elongation
% strain

300 - 400

Tear Resistant
 N/m

1225 - 2276

Water Abrsorbation @ 24 h
%

8 - 10 

Transparency Opaque

Termal Conductivity
W/m.°C

0,024 - 0,028

1. Layer (Polartec® Classic Fleece 100 weight):
Polartec developed a new process for knitting 
polyester yarns that raises piled fibers for precise 
shearing into sheets of soft fabric. This now famously 
fuzzy surface was inherently more lightweight, 
breathable and faster drying than anything in use. 
Warmth without weight quickly became the new 
standard for performance fabrics.

Polartec® fleece has a lofted fiber structure that 
creates thermal air pockets to prevent convective heat 
loss and regulate core warmth. This breakthrough 
design construction provides the highest warmth per 
weight ratio for insulating materials while remaining 
highly weather resistant, durable and soft to the 
touch.

A soft double-sided face gives fleece the versatility 
to integrate with layered systems, whether worn 
directly against the skin or on top of other fabrics. 
The hydrophobic properties further enhance the 
inherent ability to repel water, resist saturation and 
dry quickly.

Warmth without weight
Highly breathable
Pill resistant
Fast drying
Anti-static
Durable
Easy care
2. Layer (Viscoelastic polyurethane)
Provide moisture wicking proporties
Lower density memory foam for better moulding to 
face contours

3. Layer (Closed cell, high density polyurethane 
foam) 
Durable and solid
Dense Molded foam
Next to frame for protection against impacts



The goggle  will have holes in the frames covered 
with foam, so that air can flow through the 
goggles. The foam lets air flow through but keeps 
snow and anything else out, so that the inside of 
the goggles stay clean and dry. The reason for 
ventilation is to keep your face cool and to take 
water vapour out from within the goggles, this 
stops the goggles from steaming up so easily.
SIF®Z Foam:
The homogeneous structure of SIF® helps 
minimize the possibility of open channels
which could drastically affect vent efficiency. 
Each cell in the medium is completely
interconnected with all surrounding cells. This 
allows for free passage of air and at the
same time provides high surface-area contact 
for impingement of water and moisture. 

4 VENTILATION  FOAM

Pore Size
px/cm

31

Density
kg/m3

32

Tensile Strength
MPa

0,137 - 0,241

Elongation
% strain

315 - 415

Tear Resistant
 N/m

963 - 682

Ventilation Foam - SIF® Foam



5 STRAPS
Elastic cord made of polyamide, polyester and 
rubber, 40 mm in height, with a strip of anti-skid 
silicone.

Strap
36.00% Acrylonitrile (Nitrile) Butadiene Rubber 
(NBR, Buna-N), 31.00% Polyester (PES), 33.00% 
Polyamide 6.6 (PA)

Silicone Gel Application
100.00 % Polysiloxane (Silicone)

Nanosphere Scholler Technology Finish
Surface Treatment

Anti-bacterial

Silicon Layer for Strong Grip

Durable, High Yield Strenght

Adjustable

Abrasion Resistant

Water Repellent

Oil Repellent

NBR is also employed in textiles, where its 
application to woven fabrics improves the finish 
and waterproofing properties.

NBR is made in a hydrogenated version 
(abbreviated HNBR) that is highly resistant to 
thermal and oxidative deterioration and remains 
flexible at lower temperatures.

Polyamide 6.6 have excellent mechanical properties 
including high tensile strength, high flexibility, good 
resilience, low creep and high impact strength. They 
are easy to dye and exhibit excellent resistance to wear 
due to a low coefficient of friction (self-lubricating)

You can have fine printing results on polyester blends 
with polyamide. However, it has to be polyamide 6.6 
in order to be a successful print. We cannot transfer 
print on the old type nylon with the technical name of 
polyamide 6.

Polysiloxanes, or silicones, are a general category 
of polymers consisting of a silicon–oxygen 
backbone with organic groups, typically methyl 
groups, attached to the silicon atoms (Colas and 
Curtis, 2004). 

Polysiloxanes, or silicones, are a general category 
of polymers consisting of a silicon–oxygen 
backbone with organic groups, typically methyl 
groups, attached to the silicon atoms (Colas and 
Curtis, 2004).



5 STRAPS
Elastic cord made of polyamide, polyester and 
rubber, 40 mm in height, with a strip of anti-skid 
silicone.

Strap
36.00% Acrylonitrile (Nitrile) Butadiene Rubber 
(NBR, Buna-N), 31.00% Polyester (PES), 33.00% 
Polyamide 6.6 (PA)

Silicone Gel Application
100.00 % Polysiloxane (Silicone)

Nanosphere Scholler Technology Finish
Surface Treatment

Designation:  Nitrile Rubber / Acrylonitrile 
Butadiene Copolymer (NBR)

Compositional Summary: Copolymer of 18-
50% acrylonitrile (ACN), (CH2CH=CHCH2)n, 
(CH2CH(CN))m. Most commond ACN content is 
32-35%

Material Family: Elastomer (thermoset, rubber)
Base Material: NBR (Nitrile Butadiene Rubber)
Polymer Code: NBR

Transparency: Opaque

Price: 1.45 - 1.84 GBP/kg

Density (kg/m^3) 950 - 1.02e3

Young’s Modulus
(GPa)

0.0018 - 0-0021

Yield Strenght (Elastic Limit)
(MPa)

4 - 7

Tensile Strenght 
(MPa)

4 - 7

Elongation
(%strain)

500 - 700

Tear Strenght 
(N/mm)

10 - 20

Thermal Conductivity
(W/m.oC)

0.135 - 0.145

Specific Heat Capacity
(J/kg.oC)

1.95e - 2.01e3

Thermal Expansion Coefficietn
(µstrain/°C)

230 - 237

Water Absorption @ 24 hrs
(%)

0.05 - 0.3

Permeability (O2)
(cm3.mm/m2.day.atm)

36 - 150

Thermal Expansion Coefficietn
(µstrain/°C)

230 - 237

Mechanical Properties

Thermal Properties

Absorption  Properties

Water (Fresh) Excellent

Water (Salt) Excellent

Weak Acids Acceptable

Strong Acids Unaccaptable

Weak Alkalis Excellent

Strong Alkalis Excellent

Organic Solvents Limited Use

Oils and Fuels Acceptable

ASTM D2000 Oil Resistance 
Class

G (%40)

ASTM D2000 Heat Resistance 
Type

B (100oC / 212 oF)

Oxidation at 500oC Unacceptable

UV Radiation (Sunlight) Poor

Flammability Highly Flammable

Durability



5 STRAPS
Elastic cord made of polyamide, polyester and 
rubber, 40 mm in height, with a strip of anti-skid 
silicone.

Strap
36.00% Acrylonitrile (Nitrile) Butadiene Rubber 
(NBR, Buna-N), 31.00% Polyester (PES), 33.00% 
Polyamide 6.6 (PA)

Silicone Gel Application
100.00 % Polysiloxane (Silicone)

Nanosphere Scholler Technology Finish
Surface Treatment

Designation:  Polyamide 6.6 (PA) A66 or 6.6

Compositional Summary: (NH-(CH2)6-NH-CO-
(CH2)4-CO)n

Material Family: Plastic (thermoplastic, semi-
crystalline)
Base Material: PA66 (Polyamide/nylon 66)

Transparency: Opaque

Price: 2.35 - 2.53  GBP/kg

Density (kg/m^3) 1.29e3 - 1.31e3

Young’s Modulus
(GPa)

4.74 - 5.91

Yield Strenght (Elastic Limit)
(MPa)

88.7 - 111

Tensile Strenght 
(MPa)

89.6 - 110

Elongation
(%strain)

6.35 - 9.14

Elongation at Yield
(%strain)

5.34 - 10.1

Compressive Modulus
(GPa)

5.06 - 5.59

Compressive Strenght
(MPa)

114 - 126

Flexural Modulus
(GPa)

4.31- 5.16

Flexural Strenght (modulus of 
rupture)
(MPa)

131 - 160

Melting Point
(oC)

210 - 220

Specific Heat Capacity
(J/kg.oC)

1.43e3 - 1.49e3

Thermal Expansion Coefficietn
(µstrain/°C)

36 - 45

Mechanical Properties

Thermal  Properties

Water Absorption @24 hrs
(%)

1.2 - 2

Water Absorption @sat
(%)

5.4 - 7.1

Humidity Absorption @sat
(%)

1.6 - 2.1

Water (Fresh) Excellent

Water (Salt) Acceptable

Weak & Strong Acids Unacceptable

Weak & Strong Alkalis Limited Use

Organic Solvents Acceptable

UV Radiation (Sunlight) Fair

Oxidation at 500oC Unacceptable

Flammability Slow Burning

Absorption & Permeability

Durability



5 STRAPS
Elastic cord made of polyamide, polyester and 
rubber, 40 mm in height, with a strip of anti-skid 
silicone.

Strap
36.00% Acrylonitrile (Nitrile) Butadiene Rubber 
(NBR, Buna-N), 31.00% Polyester (PES), 33.00% 
Polyamide 6.6 (PA)

Silicone Gel Application
100.00 % Polysiloxane (Silicone)

Nanosphere Scholler Technology Finish
Surface Treatment

Polyester Yarn (PBT Yarn) Radyarn® Strech

Chips of Polymer PBT

Compositional Summary: (O2CC6H4CO2(CH2(4)
n and impact modifier

Material Family: Plastic (thermoplastic, semi-
crystalline)

Base Material: PBT-I (Polybutylene Terephthalate)

Transparency: Opaque

Price: 2.41 - 2.5 GBP/kg

Density (kg/m^3) 1.19e3 - 1.3e3

Young’s Modulus
(GPa)

1.6 - 1.95

Yield Strenght (Elastic Limit)
(MPa)

30 - 40

Tensile Strenght 
(MPa)

27 - 40

Elongation
(%strain)

26.3 - 37.9

Compressive Modulus
(GPa)

1.6 - 1.95

Compressive Strenght
(MPa)

36 - 56.8

Flexural Modulus
(GPa)

1.6 - 1.95

Flexural Strenght (modulus of 
rupture)
(MPa)

48 - 60

Melting Point
(oC)

215 - 235

Specific Heat Capacity
(J/kg.oC)

1.5e3 - 1.56e3

Thermal Expansion Coefficietn
(µstrain/°C)

238 - 248

Mechanical Properties

Thermal  Properties

Water Absorption @24 hrs
(%)

0.08 - 0.1

Water Vapor Transmission
(g.mm/m2.day)

1.83 - 3.42

Permeability (O2)
(cm3.mm/m2.day.atm)

9.95 - 23.2

Water (Fresh) Excellent

Water (Salt) Excellent

Weak Acids Excellent

Strong Acids Unacceptable

Weak Alkalis Acceptable

Strong Alkalis Limited Use

Oxidation at 500oC Unacceptable

Flammability Slow Burning

UV Radiation (sunlight) Good

Organic Solvents Acceptable

Absorption & Permeability

Durability



6 CLIP BUCKLE
Made of High Quality Polypropylene (%50 long 
glass fiber) for extra Strength and Durability. Strong 
enought to be used as an alternative to metal

· Polyacetal (POM) (eliminated because of UV)

Polypropylene (%50 long glass fiber) 

Compositional Summary: (CH2-CH(CH3))n + 
%50 glass fiber

Material Family: Plastic (thermoplastic, semi-
crystalline)

Base Material: PP (Polypropylene)

Transparency: Opaque

Price: 1.87 - 1.96 GBP/kg

%50 Polymer %50 Glass (Fiber)

Density (kg/m^3) 1.32e3 - 1.34e3

Young’s Modulus
(GPa)

10.4 - 11.7

Yield Strenght (Elastic Limit)
(MPa)

110 - 129

Tensile Strenght 
(MPa)

115 - 127

Elongation
(%strain)

1.53 - 1.85

Elongation at Yield
(%strain)

1.27 - 2

Compressive Modulus
(GPa)

10.4 - 11.7

Compressive Strenght
(MPa)

80.7 - 126

Flexural Modulus
(GPa)

10.1 - 11.2

Flexural Strenght (modulus of 
rupture)
(MPa)

177 - 199

Melting Point
(oC)

161 - 169

Specific Heat Capacity
(J/kg.oC)

1.43e3 - 1.46e3

Thermal Expansion Coefficietn
(µstrain/°C)

19.5 - 21.8

Mechanical Properties

Thermal  Properties

Water Absorption @24 hrs
(%)

3.55e–4 - 0.0704

Water (Fresh) Excellent

Water (Salt) Excellent

Weak Acids Excellent

Strong Acids Excellent

Weak Alkalis Excellent

Strong Alkalis Excellent

Oxidation at 500oC Unacceptable

Flammability Highly Flammable

UV Radiation (sunlight) Poor

Organic Solvents Excellent

Absorption & Permeability

Durability



TREATMENTS & TECHNOLOGIES



TREATMENTS & TECHNOLOGIES 1 2 3

4

5

6

1

2

5

3

4

6

Frame

Lens (Various Surface Treatments)

Strap (Fabric Nano Treatment)

Face Foam

Vent Foam

Clip Buckle

Not all components require treatments. So 
in this index page, componens who require 
some treatments or produced with a different 
technology will be listed. In the following pages, 
you can see the details of the treatment and 
technologies.



Performance of the lens will be improved by 
various coatings.

AR Coating
Available for mineral and organic lenses, the anti-
reflective coating increases sharpness of vision.
Scratch resistant on both sides of the lens
Essential for organic high index lenses, 
for polycarbonate lenses and Trivex®, for 
photochromic or polarizing lenses

The AR coating includes:
Adhesive layer: it serves as a base for other 
coatings ensuring attachment to the lens
AR anti-glare layer: it minimises reflections and 
glare both in front and behind the lens
It enhances eyewear appeal
It improves clarity and visual quality
It reduces fatigue, headache and eyestrain
It increase the transmission of visible light
For organic lenses, the anti-reflective coating is 
only possible if the lens is scratch proof
It can have up to 7 layers (improving the quality 
of the anti-reflective coating)

2 LENS



2 LENS

1 AR COATING

ZEISS® AR Coating

Today, all antireflective coatings are applied using vacuum deposition installations. The housing of the 
installation is known as box coater, and the lens mount underneath it as the calotte. Up to 130 lenses 
are placed on the calotte, depending on the size of the coating unit and the lens diameter. As only one 
side of the lens is coated at a time in the coating process, the lenses have to be turned for coating of 
the second surface.

Once the lens has been optically finished on both sides, it is cleaned in preparation for the AR coating 
process. It is routed through several cleaning baths containing different cleaning solutions with 
ultrasound and temperature support. Even the smallest dirt particles on the lens surface would impair 
the quality of the coating.

How they are produced?
Cleaning of the lenses prior to coating
The coating material comes in the form of tablets or granules. During the coating process, small 
quantities of the coating material which is inserted in ceramic crucibles or water-cooled metal crucibles 
are heated with the aid of accelerated electrons. This transforms the material from a solid to a gaseous 
state. The gas molecules leave the surface of the coating material at a speed of approx. 100 m/s and 
are deposited on the lens. During the vacuum deposition process, the thickness of the coating layer is 
constantly checked by the use of complex measuring techniques.

To ensure that the AR coating displays the required adhesive strength and hence also the required 
resistance to abrasion, glass lenses are coated in a hot state, i. e. the lenses are heated to approx. 250 
°C during the deposition process.

Such a heat treatment process is not possible for plastic lenses. Plastic lenses in general must not be 
heated to temperatures over 80 °C, as their dimensional stability and therefore their optical properties 
would be impaired. For AR coatings on plastic lenses, it is therefore necessary to use coating materials 
which display good adhesive strength without any need for a tempering process.

Quartz glass bell jar and 
calotte of the B12/lV coating 
installation

Carl Zeiss B12/V coating 
installation

Cleaning of the lenses prior 
to coating
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2 ANTI-FOG TREATMENT

Long-Lasting Antifog Plasma Modification for Plastic Lens

There  is a permenant treatment preventing lenses from fogging.  There are also temporary  solutions.  

Temporary option in anti-fog lens technology is Optifog lenses (Essilor).

The anti-fogging property of Optifog lenses is activated by applying a drop of Optifog Activator 
to each side of the lens, then wiping the lens with a microfiber cloth to thoroughly spread the 
liquid across the entire lens surface. This treatment keeps the lenses fog-free for up to one week, 
according to Essilor.
In this product, it is not desirable, so permenant option, long durable and more precise application 
is needed. In this case, there is plasma modification technology that prevents fogging for plastic 
lenses.

Fog formation on transparent substrates constitutes a major challenge in several optical 
applications requiring excellent light transmission characteristics. Anti-fog coatings are hydrophilic, 
enabling water to spread uniformly on the surface rather than form dispersed droplets. Despite 
the development of several anti-fog coating strategies, the long-term stability, adherence to the 
underlying substrate, and resistance to cleaning procedures are not yet optimal. We report on a 
polymer-based anti-fog coating covalently grafted onto glass surfaces by means of a multistep 
process. Glass substrates were first activated by plasma functionalization to provide amino 
groups on the surface, resulting in the subsequent covalent bonding of the polymeric layers. 
The anti-fog coating was then created by the successive spin coating of (poly(ethylene-maleic 
anhydride) (PEMA) and poly(vinyl alcohol) (PVA) layers. PEMA acted as an interface by covalently 
reacting with both the glass surface amino functionalities and the PVA hydroxyl groups, while 
PVA added the necessary surface hydrophilicity to provide anti-fog properties. Each step of the 
procedure was monitored by XPS, which confirmed the successful grafting of the coating. Coating 
thickness was evaluated by profilometry, nanoindentation, and UV visible light transmission. The 
hydrophilic nature of the anti-fog coating was assessed by water contact angle (CA), and its 
anti-fog efficiency was determined visually and tested quantitatively for the first time using an 
ASTM standard protocol. Results show that the PEMA/PVA coating not only delayed the initial 
period required for fog formation but also decreased the rate of light transmission decay. Finally, 
following a 24 hour immersion in water, these PEMA/PVA coatings remained stable and preserved 
their anti-fog properties.

Anti-Fog Multilayer

NH2

NH2

NH2

NH2

NH2

NH2



2 LENS

Ultraviolet Treatment

Another beneficial lens treatment is an invisible dye that blocks ultraviolet (UV) 
light. Just as sunscreen keeps the sun’s UV rays from harming your skin, UV-
protective treatments for eyeglass lenses block those same rays from damaging 
your eyes.
Overexposure to ultraviolet light is thought to be a cause of cataracts, retinal 
damage and other eye problems.
Regular plastic eyeglass lenses block most UV light, but adding a UV-blocking 
dye boosts UV protection to 100 percent for added safety. Other eyeglass lens 
materials, including polycarbonate and most high-index plastics, have 100 
percent UV protection built-in, so an extra lens treatment is not required for these 
lenses.
Photochromic lenses also block 100 percent of the sun’s UV rays without the 
need for an added UV lens treatment.
Ultraviolet (UV) rays are located just past the violet portion of the visible light 
spectrum; sunlight is the main source.

UV light is broken into three different types: UVA, UVB and UVC.
 • UVA has longer wavelengths and passes through glass easily; 
experts disagree about whether or not UVA damages the eyes.
 • UVB rays are the most dangerous, making sunglasses and sunscreen 
a must; they don’t go through glass.
 • UVC rays do not reach the Earth because its atmosphere blocks 
them.

Regular plastic eyeglass lenses block most UV light, but adding a UV-blocking 
dye boosts UV protection to 100 percent for added safety. Other eyeglass lens 
materials, including polycarbonate and most high-index plastics, have 100 
percent UV protection built-in, so an extra lens treatment is not required for these 
lenses.

Photochromic lenses also block 100 percent of the sun’s UV rays without the 
need for an added UV lens treatment. 

3 UV TREATMENT
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4 PHOTOCHROMIC COATINGS

Which color of your lens is the right one?

There is no easy answer to this question. Nowadays lenses come in almost all colors of the rainbow. But you shouldn’t be choosing according to your personal preferences, you should 
decide upon the weather conditions. There is more to it than just the color of the tint of your lens, you should also pay attention to the Visible Light Transmission (VLT). The VLT, a very 
specific feature, shows you the percentage of light allowed through the lens falling somewhere around 0% and 100%, also how much contrast there is in your surroundings. Therefore this 
number can decide whether you can see anything on the mountain, whether you have a perfect day out or a disaster day!

If you expect a bluebird day, call for the lower number of the VLT. You will be perfectly protected from the sun glare and the UV rays.
If the day is about to turn out rather suboptimal, with a lot of clouds and fog, or it’s just this annoying flat light out there you should grab one of those lenses with rather higher VLT.

Often you also find S values instead of the VLT value on goggles. The categories S0 to S4 stand for the level of UV protection – 0 means low protection, 4 high protection. It is basically just 
another way to express the different VLT percentages. 

If you are looking for a lens that has it all, we have bad news for you, unfortunately, there is no perfect all-rounder which would guarantee you perfect vision under any conditions. If you 
really have no other choice, than having to go for one lens, choose one with the VLT around 30%. It would be a compromise which won’t offer you a full support in extreme conditions but 
will keep you happy and safe.

In addition, there are some technologies available on the market that guarantee better vision under different conditions. These include, for example, the vario technology, which can adjust 
the tint of the lenses to changing weather conditions – typically the VLT value can change by two categories (e.g. S1 – S3). Another revolutionary lens technology is Prizm from Oakley. 
Goggles with Prizm technology can not only perform over a wider range of lighting conditions but also significantly enhance contrast and visibility. 

In the table below you find an overview of which VLT value equals which S value and when to best use which glasses. 

As a solution, we offer detachable lenses with different color reactions under 
UV light.
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4 PHOTOCHROMIC COATINGS

PHOTOCHROMIC COLOR CHANGING COATINGS

Inorganic-organic polymers derived from organofunc-tional alkoxysilanes 
are also suitable host materials fororganic dyes. A special type of dyes are 
pho-tochromophores showing a reversible colour changeupon UV irradiation. 
Organic photochromic dyesand their silylated derivatives (Fig. 8) can also 
be en-trapped in hybrid sol-gel coatings either by dissolvingthe dyes in the 
respective sols or by co-hydrolyzing thesilylated dyes with the organo(alkoxy)
silanes. 

Graftable dyes, with the chromophore linked to a hy-drolytically unstable 
trialkoxysilyl group, can be cova-lently attached to the inorganic network and 
present anattractive possibility to circumvent the problems men-tioned above 
and to achieve higher chromophore con-centrations without affecting the 
mechanical integrityof the sol-gel matrix. The resulting coatings showgood 
photochromic activity, no blooming of the dyeand mechanical properties at 
least comparable to thepure host material, and can be applied to different 
plas-tic substrates. Figure 9 shows the photochromic activityof such a layer 
containing two different dyes on glassFigure 9. Photochromic activity of a 
hybrid sol-gel coating in comparison to a commercial imbibed plastic lens 
(TransitionsR: Trademark ofTransitions Optical Inc., Y=Change in Luminous 
Transmittance).in comparison to a commercially available plastic lenstinted 
by thermal transfer processes (imbibition).The network density, rigidity and 
polarity of the hy-brid matrix has to be adjusted to allow a fast switchingprocess 
and to avoid reverse photochromism. Graftinghas a decisive influence on the 
photophysical behaviourand the fatigue resistance of the chromophore. For 
ex-ample, for the blue switching silylated spirooxazineshown in Fig. 8 the 
bleaching rate was found to be lowerby a factor of ten, as compared to the 
non-silylated ana-logue. Hence, in principle, switching kinetics may betuned 
in a limited range by means of mixtures of phys-ically dissolved and grafted 
dyes. 



5 STRAP

Nanosphere Scholler Technology Finish
Surface Treatment

This treatment is necessary for the strap to be stain-
proof. Also it often contacts with sweat, snow and water. 
Wetness of the strap is not desirable in cold winter 
environment as well as comfort factor. Also, having anti-
bacterial, oleo-phobic features are good extras. All this 
performance requirements can be met with one single 
surface treatment. Nanosphere Finish by Scholler 
Technology. Also it is more ecofriendly compared to 
other finishes. 

The new NanoSphere finish achieves top results in terms 
of the self-cleaning effect, oil and water repellency, 
abrasion resistance and washing permanence. 
Due to the use of the most modern C6 fluorocarbon 
technology, NanoSphere is also free of PFOA and 
PFOS. This combination of highest performance and 
highest ecological safety reinforces a worldwide unique 
position for the product developed in Switzerland.

On classic surfaces, water, oil and dirt are absorbed by the fabric as the larger contact area allows 
them to adhere better. On the nanosphere® surface, nanoparticles form a fine structure. Water, dirt and 
oil only remain on the peaks of the nanostructures and have a diminished contact area. Adhesion is 
significantly reduced and the drops simply roll off or can be rinsed off with water.

Abrasion Resistance

Breathable

Oil Repellent

Water-Repellent Self Cleaning

Wash-proof
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Nanosphere Scholler Technology Finish
Surface Treatment

The function of NanoSphere® is retained even after numerous washing or cleaning cycles. 

Advantages
High level of water resistance
On NanoSphere® textiles, water drops, e.g.when it is raining steadily, run off simply and reliably.
Naturally self-cleaning
Oil,dirt and dust do not adhere to the NanoSphere surface and can be rinsed off with water.
Durable protective function
Due to the extremely high level of abrasion resistance, the NanoSphere protective function is retained even with 
heavy-duty use, frequent washing or cleaning. 

More advantages: 

• Textiles require less frequent washing and can be washed at lower temperatures
• Look, feel and breathability are not affected
• Ecologically clean textile finish developed in accordance with the bluesign standard 
 

NanoSphere® is a fabric treatment which, through the use of nanoparticles, alters the material to a much higher 
degree of water and stain resistance without blocking the natural porosity of the weave. It is a vastly improved 
version of the durable water repellant (DWR) treatment that most outdoor fabrics have. At a microscopic level, it 
gives water almost no surface to cling to causing it to bead up and roll off while also creating a natural self-cleaning 
effect. NanoSphere is oleophobic, which is beneficial to repelling a large range of potential contaminates such as 
body oils. The treatment is highly durable and more importantly, involves no potentially toxic or environmentally 
damaging emissions at any point of the manufacturing process. NanoSphere treatment can be rejuvenated with 
exposure to heat and we recommend drying your products at a moderate heat level to maximize this effect.

Futher Information: https://www.schoeller-textiles.com/en/technologies/nanosphere

Abrasion Resistance

Breathable

Oil Repellent

Water-Repellent Self Cleaning

Wash-proof
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