
dure; or can replace a routine exam-
ination for bedridden patients. In
addition, such features enhance the
product’s value beyond its being
simply a means to create a passive
protective barrier per se, or a dis-
posable commodity-based product. 

The maturity of the medical
apparel market means that future
growth is becoming progressively
more dependent on product inno-
vation. The importance of new fea-
tures, such as improved comfort
and conformance with high perfor-
mance thresholds, provided at min-
imal cost,  has never been more
essential. Several stages in smart
texti le development can be
described; they include smart tex-
tiles that have only a sensing func-
tion; smarter textiles that have both
sensing and actuating functions;
and smartest textile systems that are
able to respond and adapt their
behavior to the environment. 

Table 1 highlights several areas of
opportunity ranging from the cur-
rent state of technology to what
could conceivably be available in five
years or so. For example, Teresa
Wagner, technical leader – compos-
ite solutions, Owens Corning Sci-
ence & Technology LLC, Granville,
Ohio, recently discussed the poten-
tial for carbon-enhanced reinforce-
ments in engineered materials to
provide an effective means to create
an electromagnetic shield and, in so
doing, the ability therefore to create
thin, lightweight, highly conductive
materials with complex geometries.
So, in addition to the current use of
conductive materials in textile appli-
cations as antistatic materials, or for
heating, or for electromagnetic inter-
ference shielding as Wagner
described, they will now have the
ability to transport electrical signals
to or from sensors embedded
therein, thus providing additional

capabilities for active intelligence
and the ability to react to external
stimuli in a dynamic manner — for
example, to changes in body vital
statistics during surgeries. 

Opportunities For 
Improved Products

There are numerous types of
smart materials, some of which are
already routinely available, although
still in development for many medi-
cal applications owing to the regu-
lated and controlled environment.
For example, shape memory poly-
mers (SMPs) have been used already
for a variety of biomedical applica-
tions and temperature-responsive
polymers, including in implants such
as cardiovascular stents, thus allow-
ing minimally invasive implantation
through small incisions or natural
orifices while the stent is in its small
temporary shape before it expands
and reshapes itself to fit the required
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Smart Textile Development Stages

0-3 years

SMART

3-5 years
SMARTER

5+ years

SMARTEST

• Barrier maintained with
lower basis weights at
lower cost

• Fully impervious to
bacteria, virus, prions 
and fluids

• Simpler material 
structures

• Odor elimination

• Smoke elimination

• Tear-proof and 
puncture-proof  
drapes, gowns 
and gloves

• Active enhancement 
of the environment
around the drape to 
promote bacterial 
and viral barrier

• None at present

• Detection and disclosure
of a break in barrier

• Sensors fine-tuned to
detect patient distress,
providing feedback and
alerts

• Self-healing/repairing of
breached materials

• Incorporation of some 
biopolymers at low 
additive levels

• Downgauging and 
lightweighting

• Reduction of medical 
waste costs

• Biobased polymers becom-
ing economically justifiable 

• Move to green materials 
via current or green 
manufacturing technologies,
reducing energy usage

• Self-cleaning surfaces in 
hospitals — operating room
tables, curtains and cubicles   

• Reusable and disposable
products

• Re-sterilizable and reusable
products

• Water vapor transmission
rate and breathability of 
fabric influenced by body
temperature

• Connectivity — gowns 
and gloves

• Cooling or heating apparel
and surgical drapes

• Monitoring capabilities —
temperature, blood pres-
sure, breathing, oxygen —
through embedded sensors

• Conformable materials for
comfort, ease of donning
and doffing apparel

• Integrated RFID tracking 
for compliance

• Encapsulated solidifying
technology that provides
instant rendering of bodily
fluids non-contaminating,
both in mobility and 
potency

Time  Barrier Communication Sustainability Active
Horizon Early Warning Functionality

Table 1
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