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ABSTRACT 
The Topic is the development of a new textile material 
with nano-structured fibres, which naturally creates new 
colour effect. Nano-structuring of surfaces causes the 
reflection of light in spectral colours. By the structured 
pattern, these effects can be manipulated. This is part of 
an innovative design approach to fabrics. The colour 
appearance is no longer caused by chemical dyes but by 
luminous colours reflected by the textile surface. Based 
on hologram technology the target is to develop the 
production process and design for Interior Textiles 
showing immaterial colour effects in different light 
settings. 
 
This applied, market-oriented and design-driven 
research project between Swiss Institutions and 
Industrial Partners is funded by the Swiss Government 
[4]. 
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INTRODUCTION 
This project in the field of Design & Technology we 
hereby present, results in a product, which is 
aesthetically and technically innovative and ready to be 
launched in the market. The team represents the Design 
Research, Scientific Research and Textile Industry 
along the supply chain from textile fibre to market and 
design in Switzerland. 
 

 

 

 

 

Vision 

Picture visualising the Vision for the project, HSLU 
2009 

This project has been initiated through a strong design 
vision: “Imagine there would be Interior Textiles 
sparkling as diamonds - soft fabrics being apparently 
colourful in different light sceneries occurring during 
the day from morning light to darkness.” To find 
understanding and in order to define a common goal 
within the interdisciplinary project group we have 
created an image representing the vision. Later on we as 
well used language to describe the goal with terms and 
definitions we all agree from different points of view. 
 
 
The Goal of the Project 
The topic is the development of a new textile material 
with nano-structured fibres, which creates naturally new 
colour effect. Based on hologram Technology the target 
is to develop the production process and design for 
Interior Textiles showing immaterial colour effects in 
different light settings. 
 



Research Questions 
-How can the use of nano-structure create a new 
impression of colour as part of textiles? 
-Which fibre other than synthetic Monofilament is 
applicable for nano-structuring, has textile surface feel 
and can be processed by a weaving machine to 
industrially weave fabrics? 
-How can a textile production process from fibre to 
finished fabric include the step of nano-structuring the 
surface to achieve the new iridescent colour effect? 
 
 
DESCRIPTION OF THE RESULT 

Detail of the Hologram Textile with Spun Yarn,  
HSLU 2011 

Hologram Textile with Spun Yarn in 2 different light 
settings, HSLU 2011 

 

Shimmer and Shine at its best: 

The hologram fabrics may be described as a textile 
material, which constantly and infinitely reveals 
colourful appearance of an ephemeral character as a 
new textile dimension. The combination of the 
hologram technology with the softness of fabric 
increases the attractive potential of the material as 
within angles and moments it constantly changes its 
appearance by reflecting the light of the surrounding. 
Supposed there is light enabling the perception of 

colour, one could say that moment-by-moment the 
viewer and its viewpoint make the look of the fabric. 
An interior ambiance featuring hologram textiles is 
visually enriched including a specific light source 
revealing the iridescent colour effect. In this case the 
textile surface is materialising the lightness of spectral 
colours and in exchange the light is embellishing the 
fabric, which results in an atmospheric lightness. 
 
 
PROJECT PLAN AND OUTCOMES 

From a design perspective the hologram look on textiles 
so far is known as a foil transfer and not yet realised as 
part of the textile fibre structure resulting in a Textile 
with soft feel. Now existing thread materials with 
iridescent look are plastic foils (not fibre threads) with 
hologram, which are cut into small plastic ribbons, 
known as “Lurex” thread [5]. Regarding textile fibres 
and nano-structuring the achievement of the Swiss 
Federal Laboratories for Materials Science and 
Technology (EMPA) is a hot embossing process on 
single monofilament fibres [2][3]. Thereby a small 
nano-structure can be transferred on the surface of the 
fibre, which reflects light in luminous colours. The 
technology of Hologram and nano-structuring is 
widespread in packaging industry for safety reason, 
branding and design in order to identify originality of 
products [1]. Hologram has not yet been realized as part 
of the textile manufacturing process. 
 
 
Design 
 

 
Woven Sample to test Visibility of Colour Effect in early 
Stage of Project, HSLU 2009 



 
Plan to test Visibility of the Colour Effect from different 
distances and angles, HSLU 2009 
 
The target is to achieve clear visibility of the colour 
effect on interior fabrics. The colour effect should be 
seen from close distance as well as from far away (0.5 
meter to 10 meters). The weaving construction of the 
fabric and the design of the hologram and its placement 
on the fabric (Textile Design) have to be defined 
accordingly to reveal best possible colour effect. 
Deliverable: A fabric collection for interior textiles 
showing an innovative colour effect interacting with 
different light sources (artificial and natural). 
To carry out research on the visibility of the iridescent 
effect in distances from 0,5m to 10m we fixated different 
samples of hologram fabric on the wall and observed the 
effect in angles within 180°. This test should represent 
real situations in interiors in which the textile may be 
used. The hologram effect was developed and tested on 
different synthetic fibres made by different weaving 
constructions into a hologram textile. 
 
 
Textile Fibre 
 

 
Monofilament fibre with embossing, EMPA 2008 

 
Detail of woven Structure with Monofilament partially 
embossed, HSLU 2010 
 
The hot embossing on the monofilament fibre PMMA 
on a nano scale has successfully been done by EMPA in 
an experiment on thermoplastic amorphous or semi-
crystalline polymers [2][3]. It creates a luminent colour 
effect by reflection of light on its surface. The problem 
is that synthetic fibres suitable for nano-structuring 
(embossing) are difficult to process, because it is not 
elastic but brittle, fragile and tends to break if tension or 
bending happens. Woven into fabric this monofilament 
creates a star surface. Therefore the target is to find an 
embossable fibre, which is softer as fibre than 
monofilaments and which can made into textile surface. 
Deliverable: Applicability of fibre for nano-structuring 
which is fulfilling bend ability, softness, textile fastness 
and processing. 
To achieve the textile feel of hologram fabrics we had 
to identify fibres which can be treated with the nano-
structuring process. Therefore it is required that while 
transferring the hologram on to the fibre the hot 
embossing can change and rearrange the molecular 
structure of the fibres not only short-term but long-term. 
We successfully discovered and applied a synthetic 
spun yarn with good ability for weaving on the 
industrial loom in different constructions without yarn 
breakage. This yarn as well fulfils the technical 
requirements; it has a competitive product cost and 
results in a satisfyingly soft woven material. 
 
 
Production Process 
 
The process of embossing of textiles does not exist as 
industrial process on a nano scale and newly has to be 
integrated into the existing textile production chain. It 
has to be evaluated if a) the fibre will be embossed or b) 
the finished fabric will be embossed. Both models result 
in a different production process. Fabrics are 
manufactured as running meters, it should finally be 
scaled up to a continuous procedure in order to result in 
an economical cost of product. 
Deliverable: Prototype of a continuous production 
process for textile surfaces including nano-structuring 
process (embossing). 



To achieve a marketable product range of the hologram 
textiles it is inevitable to consider embossing the finished 
fabric instead of embossing the single yarn. Therefore 
the production process is defined as a refining 
“finishing” of already woven material. This allows 
companies to produce the hologram textile on demand, 
working from specially prepared fabrics in stock, which 
are kept ready for “finishing”. From a design perspective 
we have evaluated several concepts of how to perform 
the embossing procedure continuously. The target is to 
minimise the technical restrictions in order to have 
maximum liberty in designing the pattern of the 
hologram, choosing its dimension of the repeat and 
develop its proportion, product language [6] and 
expression according to the target groups and settings it 
will be used in. 
 
 
CONCLUSION FROM A DESIGN PERSPECTIVE 

However the result so far is a fabric with a new visual 
dimension. The textile material is showing iridescent 
colour change caused and challenged by an external 
stimulus such as movement or changing light. The 
spacious experience with hologram textiles may be 
described as an ongoing dialogue, ready to be activated 
anytime by the viewer looking at it and being supported 
by the influence of light. We consider fabric no longer 
being of static character but expressing an almost 
immaterial lightness through divers and dynamic 
interaction with the surrounding, light and its viewers. 

 

Explication of Technical Terms 
Nano-Structur: relief including different angles in very 
small dimension (Nano). This relief causes 
fragmentation of light and its reflection as rays in any 
colour. 
Monofilament: endless thread made of synthetic origin 
in a spinning process, comparable to a wire of small 
diameter. 
Spectral colour: single ray of light, which our eye 
perceives as colour impression. 
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