LIFE2013 201349 A 2 H—4 H [LFL (JLFLKZ)

Yy FRABREOEF V7Y FREEEEHICRIFTHECHT 2RBRHER

GS3-1-2

Influence of the socket interior gap on the upper limb prosthesis inner-socket hydrothermal variations
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Abstract: This paper reports on the experimental results and discussions of the socket interior gap’s influence on
inner-socket hydrothermal variation. Discomfort of wearing prosthetic socket is one of the causes of discontinuance of
prosthetic limb use. A strategy to improve the socket thermal design should have positive influence on the usability of the
prosthesis, yet very little scientific evidence has been reported. With such background, we investigated the relation
between the socket interior gap and measured the inner socket humidity and body surface temperature under thermal
disturbing conditions of heating and cooling the socket outer surface. The sockets were created for 2 non-amputee subjects
with 2 different gaps, respectively, and 2 temperature sensor and 3 humidity sensors were mounted in the socket. From the,
experimental result, the temperatures of the palm were higher compared to the mid forearm, and the distribution was also
larger and unrelated to the disturbance. Furthermore, when comparing the average result over the disturbance conditions,
the average temperature showed a gradual decrease over the time indicating the effect of non-usage of the arm may be an
enhancing factor of the body surface temperature.
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Table 1 Volume of each quasi-transradial prosthetic sockets

Just size socket [m?] Loose size socket [m°]
A 1.46 X 10" (100%) 1.55 % 10" (106%)
B 1.15 % 10" (100%) 1.20 X107 (104%)

(b) Dorsal side
Fig.1 Position of the 2 temperature and 3 humidity sensors
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Fig. 2 Location and arrangement of the cooling material
insulating sheet on the socket.

a) Just size socket (#1)
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(a) Just size socket (#6) (b) Loose size socket (#6)
Fig. 3 Socket surface temperature after 15 minutes (Subject A).

Top: during C1 at Cooling, Bottom: during C1 at heating)
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Table 2 Collation of experimental conditions and number

Coolin Heatin
No. 1 2 3 4 5 6 7 8 9 10
condition | C1 [ LH | FH | AL |C2 | C1 |LH | FH | AL | C2

37 SAJT1 2B TL
ALTL =B LTI
35&izfziéééégjifﬁ%§§§§§%
33
o >~=—
5
£31
ﬂ)
o
5
29
27
25 T T T T T : : )
1 2 3 4 5 6 7 8 9 10

Fig. 4 Average inner-socket body surface temperature at palm
(T1) for each experimental condition
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Fig. 5 Average inner-socket body surface temperature at mid-
forearm (T2) for each experimental condition
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Fig. 6 Average inner-socket humidity in the socket at H1 for
each experimental condition
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Fig. 7 Average inner-socket humidity in the socket at H2 for

each experimental condition
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Fig. 8 Average inner-socket humidity in the socket at H3 for
each experimental condition
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