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What fiber modifications can we expect to find in
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ABSTRACT: Textileindustriesin Europe and the US struggl e against cheap t extile

imports from Asiaor Eastern Europe. The products can be sold very cheap and are distributed
al over theworld. The future of the European and US Textile and Apparel Industry depends
on highly specialized products with added values.

Thetextile industry develops advanced fiber types which are already available or will be
available in the near future and can compete on the market. Thiswill also have some
influence in forensic fibers investigations.

“Smart Clothes” and “Intelligent Textiles” are catchphrases but what can we expect to find
behind these slogans and how can we determine new fiber typesin forensic investigation?
Especially theidentification of nano-particlesand nano-compositesis atask for the forensic
scientist.

The question how and if the forensic scientist has todevel op more refined techniques to

identify these specialized textiles and fiber typesis highlighted.
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INTRODUCTION

Textile productionwasand is avery traditional process which follows certain rulessincea
very long period of time. Nowadays natural and man made fibers are equally used for the

production of clothes and other textiles and therefore found in casework.

Over the last few yearsthe situation in textile industries changed due to several influences.
Sharing knowledge with various industrial sectorsimproved the outcome of new solutions.
Joint collaboration obtained better results. Namely thegeneral developments in
nanotechnology (1, 2) gave some new input regarding new fiber types with added values. The
nanoparticles are ranging from 1 to 100 nanometers and mainly are created to add special
functions or modify the fiber functions. So called “Intelligent Textiles” or “Smart Clothes” (3)
represent the next generation of fibers, fabrics and ready made products which have an added
value regarding the textiles basic functions. As basi ¢ functions protection, warmth and
coverage can be described. Furthermore there are values like group characterization and status

dueto fashion, color and marketing effects.

Added values like new functionalities partly result from research carried out in other fields
then textile industries. The textile industry benefits greatly from these external results. The
new fibers generation will add valuesin a sense thattextile materialscan “think” to refine
basic functions like protection. The same textile materialsshall keep uswarm in cold
environments and keep us cool in warm environments. The fast development of intelligent
textiles isalso due to the needs in themilitary industry. The before mentioned protective and
regulating functionalities are needed there in the same way then textiles with improved
camouflage effects. Governments invest in Research and Development and the beneficial
effect for thetextile industry isthat companies can make use of various new developments

and influence other areas rather then to simply adapt only ready madesolutions to their



products. A new strategy istolook for external partnersand to create completely new
solutions viateamwork and cooperation in ajoint venture with other technologies. This, for
thetextile industry, new way of thinking leads to co-operation between material sciences,
engineering, chemistry, design, process devel opment and clothing physiology and will not
only influence our work in forensicsin the fibers section over the next years. Our lifeisalso
dominated by communicational and other technical devices. Thisisanother focus regarding
textilesand an increasing number of solutionswill be implemented in textiles and clothing

over the next yearsas for communication purposes and as wearabl e biof eedback systems.

The focus of this paper is clearly on fibers and fiber developments which will affect our
routine investigation and will give an impression how to plan ahead.

A considerable development started over the last yearsin the area of functional textileslike
sportswear and outdoor clothes to address the extended needs for protection and humidity
transport. These systemswere mainly based on modified fiber types and textile layerswith
capillary functions. The aspect which will affect us most in future is the implementation of

nano-partic les and nano-coatings.

MATERIALSAND METHODS

The most importantand devel oping intelligent materials at present are phase change
materials, shape memory materials, temperature sensitive shape memory polymers, chromic

materials and conductive materialsfor solar or electrical purposes.



Very often nature offerseffects and systemswhich can be
transferred with the help of modern techniques (design and
engineering systems) into new technical solutions. This
method iscalled Bionics or Biomimetics (4, 5, 6).

One of the most commonly known effectsisthe so called
lotus effect. This plant devel oped a surface system where

dirt particles are rinsed off by movingwater dropletsas a

Fig.1: Solutionsfound in nature method of self cleaning.
applied to textile products

Regarding solutions with nanomaterials much depends on the compatibility with the fiber
material. Wet Chemical Processes, M echanical processes, Form-in-place processes and Gas
Phase Synthesis are used. Viathese methods awide range of propertiescan be offered
including conductivity, magnetism, piezoel ectric effects, colo r changes, water repellence and
anti-microbial effects. The processes control the surface chemistry and nanomaterials can be
incorporated into the fibersor bound to the surface including ultrafine coatings. The particles
e.g. can be of polymeric or metallic
origin. Different methods are guarded
closely by the companies and more and
more solutions will be found in the

market.

Fig. 2: Ultrafinecoating on a fiber surface



Fig.4: Silver nano particles, different in size and distribution on the fibers surface

The durability of the particles, layers and coatings depends extremely on the type of material,

and the kind of fixation or incorporation.

Fiber investigation in itsfirst stepsis routinely carried out with the help of low power
microscopy, brightfield, polarized light and fluorescence microscopy normally up to a 1000 x
magnification.

FTIR spectroscopy, UV/VIS-Spectroscopy or VIS-Spectroscopy inaddition with TLC follow
asroutinely used analytical methods. Different other methods are on offer and normally used

for specific purposes.



RESULTS

In Forensics one of the main problems in identifying the before mentionedparticles or
coatingson or in fibersisthe limitation of perception using brightfield microscopy. The
particles used arebetween 1 and 100 nm and thereforebeneath the perception limits of a
brightfield microscope. Magnifications of 400 or 1000 times can sometimes offer afaint clue
that there might be some alterations on or within thefibers but it needs atrained eye to detect

these hintsin form of fissures or cleftswhich is notpossiblein any case.

The use of dark field and or fluorescence may sometimesgive some additional information
regarding the presence of those materials. Theuse and of an SEM allows to get information

about the presence of particlesand/or coatings and the morphological features.

CONCLUSION/DISCUSSION

As ameans for the detection of nanoparticles brightfield microscopy only is no sufficient
solution since nano -particles, coatings and i mplementations can not be detected properly in
400 or 1000 times magnification. Nevertheless fibers microscopy with high magnifications
can offer some clues which leads to the consequence that the expert hasto go into further

detail.

Thereisaneed to look for other means to determine the presence of the particles andto

identify the particles themselves. The use of dark field and fluorescence microscopy might

help under certain circumstances to get some first ideas regarding the presence of particles.

The use of refined methods like SEM/EDX, FTIR, HPLC seems to beappropriate but we

haveto addressthisproblem in further detail to get more information about the limitations of

these systemsto detect the possibly low amount of material within or on the fibers surface.



The materials are not on the market in huge amounts at present but the development iswell on
itsway. The Forensic Fibers Expert has at |east to be aware of this to take precautions and to

establish aroutinefor hisanalytical case work.
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