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Hagberg 2001, Kohler 1989, Naylor 1955, Akers
1972, Legro 1999, Klute 2007, Webber 2014



~SmartTemp Liner
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* A passive liner system

with improved thermal
properties

- Incorporate Phase

Change Material (PCM)

- Improves latent heat




Pilot Shtuhdy }

* Pilot Testing
- TF and avid bicyclist who

reported much less sweat while

cycling with PCM liner

- 15 minute rest period after
donning liner and socket

- 25 minute bicycle ride in 80°
room

- 10 minute rest period
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* The SmartTemp liner resulted in a slower temperature increase
during activity and a faster temperature decrease after activity.
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Randomized Clinical Trial |
_____ i

8 amputees (4 T and 4 TT)
Cycle for 25 minutes

80°F room

Outcomes: Temperature (1 location) and

Perspiration

H, — PCM liner will lower temperature
increase and amount of perspiration
during activity




~Temperature Results

* Temperature
Increase
significantly
reduced
(p<0.05)
with PCM
liner

* 2° difference
at the end
of the
activity
period
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Perspiration Results

* PCM
significantly mNon-PCM mPCM
reduced 0.45
perspiration 0.4
(p<<0.05) 203
- Note, data from £ %
all 8 subjects S o
included in £ 02
statistics, but 4 E 0157
were excluded oL
from graph 0057
because they did 0 |

] Patient 1 Patient 2 Patient 3 Patient 4
not sweat with

either liner



Ran domized Clinical Trial |

* 16 TT amputees

* Cycle for 25 minutes
* 10 minute rest

* 80°F room

* Outcomes: Temperature (4 locations)
and Perspiration

H, — PCM liner will lower

temperature increase and amount of

perspiration during activity




- Temperature

—DPlacebo =——SmartTemp

* SmartTemp
liner

signiﬁcantly ]7 - | /

reduced mean

skin 86
temperature, g5 -
denoted by *
84 I I I 1
Pre-Activity Activity Perspiration Post-Activity
Collection Rest



Perspiration: Activity

* SmartTemp liner

significantly reduced " Placebo = SmartTemp

mean skin 1.2 1
perspiration collected g 1 -
immediately after 508 -
activit =
. 206
* 12 of 16 subjectshad &
less perspiration with ?0'4 )
the SmartTemp liner. A 02 -
* No subjects had more 0 - |

perspiration with the 2 3 45 6 7 8 9 10 11 12 13 14 15 16

SmartTemp liner Patient




'PérspiratiOn: Post-Activity '.

* SmartTemp liner m Placebo ® SmartTemp
significantly reduced 0.1 -
mean skin _
perspiration collected g 0.08 -
after post-activity rest %” 0.06
S
* Only 1 subject -20‘04 : L
continued to perspire & I
during the post- A
activity rest with the 0 T I e e ey
SmartTemp liner 12345678 910111213141516

(Subject 4). Subject




Bilateral Subject

: A B
* For 1 bilateral
- ® Placebo ® SmartTemp ® Placebo ® SmartTemp
transtibial 9 - 095 .
amputee subject, 90 E o)
o = ol |
the SmartTemp 558 7 5
i 586 | =0.15 -
liner always 5 S
: g 84 5 0.1 |
resulted in lower S0 =
. ) 4 |
skin temperature =80 8 005
and less e — - 0
Activity 1~ Activity 2 Activity 1 Activity 2

perspiration.




oA 3 By g e ey s b g rvtriad i 3 i gied w L s s A =T S Lod
AL ARGRLAT) Z LEI T ] A
et A Tp iy~ | . - s

r 8 I 1 ¥ 4 i rl 1 b £
Bisclission -

*  PCM material significantly reduced temperature increase of the
skin during activity and during post-activity rest

*  PCM material significantly reduced the amount of perspiration
during activity and during post-activity rest

*  May promote skin health and reduce skin injury



P-ublicat-ion

SmartTemp Prosthetic Liner Significantly Reduces
Residual Limb Temperature and Perspiration

Matthew M. Wernke, PhD, Ryan M. Schroeder, BS, Christopher T. Kelley, MS, Jeffrey A. Denune, CP, James M. Colvin, MS

ABSTRACT
Introduction: Common materials used for prosthetic liners and sockets have poor thermal properties, thus insulating the resid-
wal limb resulting in thermal discomfort and increased perspiration. The purpose of this work is to compare the temperature
increase and amount of perspiration between traditional silicone liners and the SmartTemp liner, which incorporates phase
change material to improve the thermal properties and mitigate perspiration.
Materials and Methods: Sixteen individuals with transtibial amputations participated in a double-blind, randomized clinical trial.
Participants were asked to cycle on a stationary bike for 25 minutes followed by a 10-minute rest period. This activity was com-
pleted once for each treatment with a 1-hour rest period between treatments. Temperature and perspiration data were collected
as outcomes, and a paired 1-way Student #-test was used to compare the data.
Results: The SmartTemp liner resulted in significantly reduced mean skin tempe rature and perspiration during the activity and
postactivity periods when compared with the placebo liner.
Conclusions: Use of the SmartTemp liner can positively impact the internal socket conditions. Reducing temperature and mois-
ture within the socket can improve comfort and suspension, and reduce the risk of skin injury for persons with amputation who
use a prosthesis. J Prosthet Orthot. 2015:27:134-139.)

KEY INDEXING TERMS: phase change material, prosthesis, socket, interface, heat, amputation, lower limb

I l !'_".':'..'_'i.:. “' 1 LEIMPEramre a :i.:. '."'_'!'."."i!':'..i" 1 areg COTTrmo I .":.l_'!'.i g, | 'I[ .!-.":.I".' ' ICOTPOTALES '.".'Z:'..“'_' '_'.'Z:'. 1ge I':'..'_'!'i:'.! 'Tl'n_.?"]"






	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

