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Contents
• Hohenstein Institute
• What are functional textiles?

1. Occupational clothing
2. Sports / outdoor
3. Health / wellness / hygiene
4. Home textiles
5. Wearable technologies (i-wear)

• Future prospects
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⎢ Private institute offering research, testing, consulting and inspections ⎢ Family-operated in the third generation ⎢

⎢ Non-profit research institute ⎢ Hohenstein Academy – Conferences and training ⎢

⎢ 320 employees in Germany (Boennigheim), 28 representative offices in 23 countries world-wide ⎢

Prof. Dr.-Ing. 
Otto Mecheels
(1946 – 1962)

Prof. Dr. rer. nat. 
Jürgen Mecheels 
(1962 – 1995)

Prof. Dr. 
Stefan Mecheels
(1995 – today)

The Hohenstein Institute
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No. 4

Serving textile business worldwide

Europe
Bulgaria
Hungary
Romania
Russia
Belarus

Americas
USA
Mexico
Peru
Brasil
Dominican Republic
Guatemala
El Salvador
Kolumbien (2x)

Asia

Turkey
Syria
Pakistan
India (4x)
Sri Lanka
Bangladesh
Thailand
Cambodia
Vietnam
China (2x)

Germany (Headquarter)
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Competence in Textiles. Worldwide!

“Testing, inspection, certification, 
research and development“
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Operating ranges and areas of competence
• Clothing Technology: 

Testing of fit and 
workmanship

• Consumer Tests: 
Comparative product
testing

• Hygiene & 
Biotechnology: 
Attestation of efficiency
and safety checks

• Function and Care:
- Assessment and optimization
of the wear comfort of textiles 
and clothing
- Development and testing of 
functionalized textiles as well as 
of care methods
- Test centre for personal 
protective equipment

• Textile Testing: 
Material testing, quality
control and inspection
service
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No. 7

Where we started…

Iceman “Oetzi”
5300 years B.C.

…and how man goes trekking today! 

Celtic flax clothing
600 years B.C.

18th century fashionAccouterments of 
knighthood, 14th century

Function today
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What are “functional textiles”?

Materials, which feature additional 
special properties/function in 
comparison to normal textiles.

In regard to: breathability, thermal regulation, 
water tightness, wind proofness, soil repellency, 
antimicrobial effects, flame retarding / protection, 
UV-protection, barrier effects, electronic shielding, 
resistance to chemicals, particle tightness …
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No. 9

FUNCTIONAL 
TEXTILES

The most important groups of functional textiles

5.
Wearable

technologies (i-wear)

4.
Home textiles

2.
Sports / 
outdoor

3. 
Health / wellness/

hygiene

1.
Occupational

clothing
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No. 10

1. Occupational clothing - classification

Normal workwear Personal protective
clothing Business clothing

Workwear for
protecting products

Surgical gowns

Protects the wearer and his clothing
from non-hazardous contamination
(including soil repelling)

No protective function.
Worn instead of own clothing for image 
reasons

Protects the wearer and the patient
from hazardous contamination

Protects the product against
contaminations through the wearer
- Clean Room Clothing
- Antimicrobial Clothing

Protects the wearer against severe, 
irreversible health hazards or lethal 
effects.

I = LOW (e.g. weather clothing)

II = MIDDLE (e.g. warning clothing)

III = HIGH (e.g. firefighter wear)

Different protection levels:

Regulated by law & certification
by notified body:

Regulated by Medical Devices Directive
(certification by notified body)

No legal requirements apply:

1.1 1.2 1.3

1.4
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No. 11

1.1 Workwear

• Conformity with standards
(i.e. Clothing for food processing industry EN 10524)

• Suitability for rental services according to Hohenstein 
Quality Standard No. 702 „Workwear“ and 
No. 704 „Polos and Shirts“

Including
• Material requirements
• Design, size and manufacturing guidelines
• Performance and usability assessment
• Consulting in selection and development
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1.2 Protective equipment (PPE) - protection level 

Category: I II III

Protection level: LOW MIDDLE HIGH

Regulated by law 
as follows:

Producer has own 
responsibility for EC-
declaration conformity

EC-type examination 
from a notified body

- EC-type examination 
from a notified body 

- Additional regular 
controls annually

Examples: Weather 
clothing

High-vis-/
welding/

cold/heat
clothing 

Fire fighter 
clothing
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1.2 Hohenstein activities in PPE

Tests / services offered Certification by notified body
Hohenstein

Requirement analysis

Design, size and manufacturing guidelines

Performance & usability assessment

Acceptance & quality control

Consulting in selection and development

Tests on conformity, durability

Material specifications

Reprocessing

0555
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No. 14

1.3  Business clothing & Hohenstein activities

• Suitability of business uniforms, suits, trousers, skirts for rental
services according to Hohenstein Quality Standard No. 707 
„Business Apparel“ and No. 703 „Shirts and Blouses“

Including
• Material requirements
• Design, size and manufacturing guidelines
• Performance and usability assessment
• Consulting in selection and development
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No. 15

1.4 Surgical gowns & Hohenstein activities

Barrier textiles (e.g. Surgical drapes, 
gowns and clean air suits according to EN 13795)

• Resistance to germ passage (dry and wet)

• Cleanliness microbiological

• Cleanliness particulate matter

• Determination of the resistance to penetration of water

• Determination of burst pressure and burst vaulting

• Determination of maximum tractive power and 
maximum tensile strength
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2. Sports & outdoor: examples (1/3)
Type of clothing Special requirements

Underwear
Enhanced physiology: skin sensorial effects
(i.e. wet cling, wetting, surface, contact points, stiffness)
Enhanced heat and moisture management

Trekking / hiking /
mountaineering
clothes

Enhanced thermal insulation in winter
Enhanced breathability of outerfabric summer / winter

Bike wear
Enhanced physiology: skin sensorial effects
(i.e. wet cling, wetting, surface, contact points, stiffness)
Enhanced heat and moisture management

Ski suits
Enhanced thermal insulation
Enhanced breathability of outerfabric
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Enhanced heat and moisture management
Enhanced breathability of outerfabric
Short drying time

Sailing clothing

Enhanced heat and moisture management
Enhanced breathability of outerfabric

Tennis / golf wear

Heatable gloves for skiing
High thermal regulation
High breathability

Gloves (biking, 
trekking, sailing, 
skiing, rock climbing)

Special requirementsType of clothing

Examples (2/3)
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Examples (3/3)

Sleeping Bags TestingSleeping bags

comfort
zone transitional

zone
risk

zone
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Basic principles of clothing physiology

Convection

Ventilation

Heat production

Sensorial properties

Moisture transport
instationary
Moisture buffering

Heat transport
Moisture transport
stationary

Heat production

37 °C

Thermal manikin (Hohenstein)
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• Buffering capacity of liquid sweat
and sweat transport

• Thermal insulation of the wetted fabric
& drying time

A. Thermophysiological wear comfort

• Thermal resistance

• Water vapour resistance (breathability)

• Buffering capacity of water vapour

Measurement of functions (1/4)
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Measurement of functions (2/4)
B. Skin sensorial wear comfort

Wet cling: Uncomfortable when sweating

Sorption index: Speed of water absorption

Surface index/contact points: Depending on hairiness

Stiffness: May lead to skin irritations

Cling index Number of contact points textile-skinSorption index Surface index Stiffness
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Measurement of special functions (3/4)

• Antibacterial clothing:
safe killing of germs during use

Test methods: 
e.g. DIN EN ISO 20743 and many more …

• Phase change materials
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No. 23

• Consumer safety through
UPF-rating*
• Proven efficacy
• Enhanced product

development

UV protective properties

* UPF = Ultraviolett Protection Factor

Measurement of special functions (4/4)
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Activities Hohenstein - physiology (1/3)

Tests offered Additional services offered

Wearing comfort / wear comfort vote: Requirement analysis /
material specifications

Hohenstein Skin Model / Sweating Foot Model Support in product development

Design, size and manufacturing
guidelines

Quality control

Thermal manikins (male adult & 3 year-old child) Performance & usability
assessment

•Breathability and heat insulation (i.e. EN 342)

•Sweat management and transport

•Thermal range of use
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Labelling clothing physiology (2/3)

● Optimised working /
safety clothing

● Functional sports wear
● Outdoor clothing
● Compression textiles /

medical bandages
● Underwear / T-shirts
● Bed linen

DIN EN 13537 und 
DIN EN 13538/1-3

comfort
zone

transitional
zone

risk
zone

● Duvets
● Mattresses

● Sleeping bags● Workwear
● Protective wear
● Upholstery fabrics
● Everyday clothing
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Textile UV-protection (3/3)

• UV Standard 801 (wearing conditions)

• Australian / New Zealand Standard

• American Standard

• European Standard

• Product development

• Selection of range of goods
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3. Health / wellness / hygiene

Overview
• Compression textiles

• Neurodermitis clothing

• Anti dust mite mattress

• Antimicrobial activity

• Cosmeto textiles

• Labeling
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3.1 Health - medical compression hosiery

Medical compression hosiery /
anti-thrombotic stockings /

forming stockings

Testing / labelling

Official German Quality Mark
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Neurodermitis clothing Testing

Neurodermitis clothing
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3.2 Hygiene - anti dust mite mattress

Anti dust mite mattress Antimicrobial testing
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Antimicrobial textiles

Antimicrobial textiles Testing
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3.3 Wellness / cosmeto textiles

Tights with
skin-caring properties Testing

Micro capsules – depot structures in textiles
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Labelling
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4. Home textiles

Overview

• Deletion of odour

• Sleep comfort 

• Soil repellency

• Pillows with aroma release
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Curtains

Curtains:
Deletion of odour through

catalytic oxidation
Testing
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Bedding

Bedding: Testing / labelling



G
/F

C
/P

rä
se

nt
at

io
ne

n/
B

er
in

ge
r/2

01
0-

09
 F

un
ct

io
na

l C
lo

th
in

g/
M

ec
he

el
s-

Fu
nc

tio
na

lC
lo

th
in

g(
K

or
ea

)_
P

ro
f.K

ur
z.

pp
tN

r. 
37

; 2
7.

08
.2

01
0 

©
H

oh
en

st
ei

n 
In

st
itu

te

No. 37

5. Wearable technologies (i-wear)

Overview
• Vital functions
• Illuminated textiles
• Electrotherapy
• Solar jackets
• Heatable gloves / underwear
• Communicating gloves
• Sensing cut protection clothing
• Monitoring and communication firesuit
• Solarpowered swimwear
• Longtime monitoring and emergeny defibrillation
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Examples
Heatable gloves/

underwear
Illuminated textiles

Communicating
gloves

ElectrotherapyVital functions

Sensing cut
protection clothing

Solar jacket

Monitoring and
communication

firesuit

Solar powered
swimwear

Longtime
monitoring

and emergency
defibrillation
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Testing and assessment

Maintenance of
• Textile properties

• Washability / care

• Thermophysiological comfort

• Fit, design and workmanship

• Absence of harmful substances

• Ergonomics
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Future prospects

1. Occupational clothing: more physiological comfort and longer life-cycle
by gentle reprocessing

2. Sports & outdoor: new functions by surface modification on fibres, 
innovative blendings and textile finishing treatments

3. Health / hygiene / wellness: achievement of more specific effects and 
targeted applications

4. Home textiles: more hygiene in domestic environment, better sleeping
comfort, extensive easy care properties

5. Wearable electronics (i-wear): tendency towards full integration of 
electronics into textile structures. No dismantling of electronics on 
textile component before cleaning processes.
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Thank you for your kind attention!

Prof. Dr. Stefan Mecheels
Hohenstein Institute
Schloss Hohenstein
D-74357 Boennigheim, Germany

Phone +49 7143 271 110
Fax +49 7143 271 94110
E-Mail s.mecheels@hohenstein.de
Internet www.hohenstein.de
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