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Executive Summary

The Rehabilitation Engineering and Applied Research Lab (REAR) at Georgia
Tech University (http://www.catea.gatech.edu/rearlab.php) were commissioned
by the Kirton Healthcare Group Ltd to evaluate a new seating cushion designed
to reduce the risk of pressure ulcers. The cushion incorporates a new material
called Intelli-Gel. The new cushion was compared against a standard foam
cushion, a Reflexion foam (incorporating visco-elastic foam) cushion and a

commercially available inflatable bladder wheelchair cushion.

Measurements were made using an ISO buttock model. This method is
preferred to the use of commercial pressure mapping systems because it is
repeatable (Pipkin and Sprigle 2008).

The data from this test indicate advanced pressure redistributing characteristics
of the Intelli-Gel cushion. Interface pressure is transferred from the ischial
tuberosity (IT) area resulting in lower recorded pressures than the inflatable
bladder wheelchair cushion at loads equal to or less than 70 kg. At these loads,
pressures at the IT site are approximately 33% lower then the Reflexion foam,
and 47% lower than the standard reference foam. The data indicate high
pressures at the trochanter site for the Intelli-Gel; however the buttock model
represents the pelvis and trochanters only and does not include the thighs. The
Intelli-Gel cushion was assessed in a follow-up test using an X-Sensor pressure
mapping system and a human volunteer. No signs of high pressures at the

trochanters were observed.

The results are in approximate agreement with Kirton Healthcare’s in-house
tests using real subjects and a pressure mapping system. The findings from
these tests suggest that for some people, the Intelli-Gel cushion is more
effective at reducing peak pressures index values than the other cushions

tested.



Method

Pressures were measured at multiple locations along the midline of a 255 mm
diameter instrumented buttock model (Figure 1). Pressures were measured
under three loading conditions corresponding to 3 body masses: 56, 70 and 84
kg. The ability of the new Intelli-Gel cushion to accommodate different body
weights was compared against a standard foam cushion, a Reflexion foam
cushion (incorporating visco-elastic foam) and a commercially available
inflatable bladder wheelchair cushion. The Intelli-Gel insert (Figure 2) measures
330mm x 305mm x 45mm. The inflatable bladder wheelchair cushion was

readjusted for each loading condition.

Figure 1. Computer generated image of the ISO buttock model



Results

Figure 2. Intelli-Gel insert

Three tests were performed, each taking five measurements. The mean of the
data sets for each test for an 84 kg load are presented in Table 1 for the data

recorded by the ischial tuberosity (IT) sensor. Table 2 and 3 present the data for

a 70 and 56 kg load respectively.

Table 1. Data for the IT sensor (84 kg load)

Test HR-45 Reflexion Intelli Gel ROHO
1 144.46 86.74 79.60 68.06
2 155.07 100.68 84.22 68.17
3 138.41 87.32 63.12 50.97
AVG 145.98 91.58 75.65 62.40
Table 2. Data for the IT sensor (70 kg load)
Test HR-45 Reflexion Intelli Gel ROHO
1 95.03 66.19 47.68 42.39
2 106.31 79.30 51.96 79.30
3 92.97 67.06 44.37 39.39
AVG 98.10 70.85 48.01 53.69




Table 3. Data for the IT sensor (56 kg load)

Test HR-45 Reflexion Intelli Gel ROHO
1 61.84 53.53 30.55 46.00
2 72.83 65.81 44.16 42.27
3 60.75 54.63 36.65 39.43
AVG 65.14 57.99 37.12 42.57

These data suggest that for an 84 kg load Reflexion foam reduces IT pressure
relative to the standard foam by 37%, for a 70 kg load a reduction of 28% and

for a 56 kg load a reduction of 11%.

The results for the Intelli-Gel and inflatable bladder wheelchair cushions are
compared to the Reflexion foam rather than the HR-45 foam since the Reflexion

foam is currently being used in Kirton seating.

The data indicate that for an 84 kg load, the Intelli-Gel cushion reduces IT
pressure by 17% when compared to Reflexion foam. For a 70 kg load the Intelli-
Gel cushion reduces IT pressure by 32% and for a 56 kg load IT pressure is
reduced by 36%.

Under an 84 kg load, the inflatable bladder wheelchair cushion appears to
reduce IT pressure relative to Reflexion foam by 32%, under a 70 kg load by
25% and for a 56 kg load 27%.

Taken overall, these data suggest that when compared to Reflexion foam, the
Intelli-Gel cushion reduces IT pressure by 27% and the inflatable bladder
wheelchair cushion reduces IT pressure by 28%. The data indicate that the
Intelli-Gel cushion performs better than inflatable bladder wheelchair cushion

under the ITs at loads equal to or less than 70 kg.

Taking the sum of pressure from all sensors there is negligible difference
between the Intelli-Gel cushion and the Reflexion foam cushion. The sum of
pressure readings from all sensors for the inflatable bladder wheelchair cushion
presents a 28% reduction at an 84 kg load, 11% reduction at a 70 kg load and a

37% reduction at a 36 kg load (relative to the Reflexion cushion). These data



suggest that the Intelli-Gel cushion has an immersive nature of pressure
redistribution, whereas there appears to be more envelopment with the inflatable

bladder wheelchair cushion.

Relatively high pressure readings have been recorded at the distal sensor for
the Intelli-Gel cushion. This sensor could be considered as representing the
trochanter. Overall, the pressure recorded at this site for the Intelli-Gel is higher
than Reflexion foam by a factor of approximately 2.5. This suggests that
pressure is transferred from the ITs to the trochanters, resulting in low pressures

under the ITs and increased pressures under the trochanters.

Tables 4 and 5 show the pressure data for the IT and trochanter sensors for the
various load conditions and the difference between these two sites for the Intelli-
Gel cushion and Reflexion foam cushion respectively. These data show that for
the Intelli-Gel cushion, there is more pressure at the trochanter than in the IT
area, whereas there is more pressure in the IT area and less at the trochanter
for the Reflexion foam.

Table 4. Pressure data for the IT and trochanter sensors for the various load conditions for the

Intelli-Gel cushion

Load IT Trochanter Difference
84 kg 75.65 92.20 +16.56
70 kg 48.01 86.09 +38.09
56 kg 37.12 72.91 +35.79

Table 5. Pressure data for the IT and trochanter sensors for the various load conditions for the

Reflexion cushion

Load IT Trochanter Difference
84 kg 91.58 47.51 -44.07
70 kg 70.85 30.40 -40.45
56 kg 57.99 19.98 -38.01

The ISO buttock model developed by the Rehabilitation Engineering and

Applied Research (REAR) Lab is capable of producing very repeatable results

to help to differentiate between cushions. REAR have explained that they

switched to this method of testing from using commercially available pressure



mapping systems because they found it was not possible to gain repeatable
results in equal conditions with pressure mapping systems. Caution is needed

however when interpreting the data.

The ISO buttock model represents the pelvis of the body only (Figure 3). The
thighs are not represented in this model. The results of this laboratory study

have shown redistributing characteristics of the Intelli-Gel cushion. Since the
thighs are not represented in the buttock model the only area where pressure

can redistribute to is the trochanter sensors.

Figure 3. Photograph of the 1ISO buttock model

Due to concern that the Intelli-Gel cushion could redistribute pressure to the
trochanter and place this anatomical site at risk of tissue breakdown, a follow-up
test was done using an X-Sensor pressure mapping system. A 58 year old male,
height 184 cm, weight 65.75 kg, BMI 19.4 volunteered for the test. The pressure
maps of normal sitting (Figure 4), side leaning to the left (Figure 5) and side
leaning to the right (Figure 6) are given below. There are no signs of high

pressures at areas that could be associated with the trochanters.



Figure 4. Normal sitting on the Intelli-Gel cushion

Figure 5. Side leaning to the left on the Intelli-Gel cushion



Figure 5. Side leaning to the right on the Intelli-Gel cushion
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