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TECHNICAL EVIDENCE SUMMARY

AirGel
Independent Laboratory
Performance Evaluation
A refreshed presentation of historical independent testing conducted by Duncan Bain 
Consulting, June 2008.

Purpose of this refreshed report

To present the original laboratory findings in a clearer, contemporary format while preserving the original data, 
methodology context and cautions.

HEADLINE LABORATORY RESULTS

90 mmHg
Lowest peak pressure

Test Cushion A

252 N
Highest sliding resistance

Test Cushion B

2 rebounds
Both gel test cushions

HR70 reference: 4

33 C
Interface temperature

HR70 reference: 35 C

Original test scope

 Inflatable Gel Cushion 1 (shown in this summary as Test Cushion A)
 Inflatable Gel Cushion 2 (shown in this summary as Test Cushion B)
HR70 standard foam reference

Historical evidence - laboratory evaluation, not a clinical outcome study.
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Executive Summary
An independent laboratory evaluation was undertaken by Duncan Bain Consulting to assess the performance 
of two inflatable gel wheelchair cushion configurations against an HR70 standard foam reference. The testing 
examined a broad range of characteristics relevant to wheelchair seating, including pressure distribution, 
horizontal stability, skin microclimate, loaded contour, impact damping and weight.

90 mmHg
Peak pressure - Cushion A

HR70 reference: 220 mmHg

252 N
Sliding resistance - 

Cushion B
HR70 reference: 189 N

33 C
Interface temperature - A/B

HR70 reference: 35 C

18-20%
Rebound percentage - A/B

HR70 reference: 58%

Key findings
Pressure distribution: Test Cushion A recorded 90 +/- 6 mmHg peak pressure and Test Cushion B 119 +/- 6 

mmHg, compared with 220 +/- 8 mmHg for the HR70 foam reference.
Stability: sliding resistance was 245 +/- 12 N for Test Cushion A and 252 +/- 11 N for Test Cushion B, compared 

with 189 +/- 14 N for the HR70 reference.
Horizontal stiffness: results were broadly comparable with the foam reference (139 N for Cushion A, 144 N for 

Cushion B and 139 N for HR70).
Microclimate: both gel cushions recorded a lower interface temperature after one hour (33 C versus 35 C), while 

relative humidity was higher (68-70% RH versus 54% RH).
 Impact damping: both gel cushions recorded 2 rebounds versus 4 for HR70, with rebound percentages of 20% 

and 18% versus 58% for the foam reference.

Overall interpretation

Overall, the evaluation provides independent, multi-parameter laboratory evidence supporting the 
performance of the inflatable gel cushion design in key areas of wheelchair seating, particularly pressure 
redistribution, stability and impact absorption. The findings should be interpreted as a combined performance 
profile rather than a simple product ranking.

Important evidence context

This is historical laboratory evidence from June 2008, not a human clinical outcome study. The original report 
emphasises that no single parameter should be used as a league table and that cushion selection should 
consider the individual user, clinical judgement and the complete wheelchair-cushion set-up. Technical 
equivalence between the historical test articles and the current AirGel specification should be confirmed before 
the evidence is used to support formal product claims.
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Study at a glance
The original report compared two inflatable gel cushion configurations with a standard HR70 foam reference 
across six performance areas. The report emphasises that no single measure should be used as a league 
table and that cushion selection should consider the user, clinical judgement and the complete wheelchair-
cushion set-up.

Test framework
1. Horizontal stability - Horizontal stiffness and sliding 
resistance under a nominal 50 kg seated load.

2. Pressure distribution - Peak pressure and contact area 
measured on an articulated 75 kg phantom using a 
pressure-mapping array.

3. Skin microclimate - Interface temperature and relative 
humidity after one hour.

4. Loaded contour - Contour depth and overload depth 
under increasing load.

5. Weight - Overall cushion mass.

6. Impact damping - Rebounds, peak rebound and 
rebound percentage following a controlled impact.

Pressure-distribution apparatus shown in the original report.

Standards context

Important context

The original report states that the methods reflected international wheelchair seating standards development at 
the time and referenced ISO/DIS 16840-2. It also states that the methods did not, at that time, constitute an 
International Standard. This summary should therefore be presented as historical independent test evidence, 
not as current ISO certification.
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Pressure distribution
The pressure-distribution test used an articulated 75 kg phantom and a pressure-mapping array. Peak 
pressure was reported as the highest value across a 2 x 2 sensor area. Each cushion was measured three 
times.

Headline finding

Under the reported laboratory condition, Test Cushion A recorded a peak pressure of 90 +/- 6 mmHg and Test 
Cushion B 119 +/- 6 mmHg, compared with 220 +/- 8 mmHg for the HR70 reference. This corresponds to 
approximately 59% and 46% lower peak pressure respectively versus the foam reference.

ORIGINAL PRESSURE-MAP IMAGES

Test Cushion A

90 +/- 6 mmHg

Test Cushion B

119 +/- 6 mmHg HR70 reference

220 +/- 8 mmHg

Contact area: a necessary counterpoint
Contact area was 1130 +/- 8 cm2 for Test Cushion A, 1058 +/- 8 cm2 for Test Cushion B and 1240 +/- 14 cm2 for 
the HR70 reference. The foam reference therefore recorded the largest contact area even though it also recorded 
the highest peak pressure.

Interpretation: the original report recommends considering multiple parameters together rather than treating any 
one result as a standalone ranking of cushion performance.
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Stability and microclimate
Horizontal stability was assessed using horizontal stiffness and sliding resistance. In the original report, lower 
horizontal stiffness is associated with lower shear forces, while higher sliding resistance is associated with 
improved stability.

139 N
Horizontal stiffness A

HR70: 139 N

144 N
Horizontal stiffness B

HR70: 139 N

+30%
Sliding resistance A

vs HR70 reference

+33%
Sliding resistance B

vs HR70 reference

Skin microclimate after one hour

Measure Test Cushion A Test Cushion B HR70 reference

Temperature (C) 33 33 35

Relative humidity (%RH) 70 68 54

Balanced interpretation

Temperature: both gel test cushions recorded 33 C after one hour, 2 C lower than the HR70 reference.
Humidity: both gel test cushions recorded higher relative humidity than HR70 (68-70% RH versus 54% RH).

Microclimate conclusion

The temperature result favoured the gel test cushions under this method, while the humidity result favoured the 
foam reference. The microclimate evidence is therefore mixed and should not be presented as uniformly 
superior.
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Impact damping, contour and weight
Impact damping was assessed after a controlled drop impact. The original report interprets fewer rebounds, 
lower peak impact and lower rebound percentage as indicating greater energy absorption and a smoother 
ride.

2
Rebounds - Cushion A

HR70: 4

2
Rebounds - Cushion B

HR70: 4

1.3 g
Peak rebound - A/B

HR70: 1.7 g

18-20%
Rebound percentage

HR70: 58%

Loaded contour and overload

Measure Test Cushion A Test Cushion B HR70 reference

Contour depth (mm) 42 40 40

Overload depth (mm) 9 8 8

Weight (kg) 1.1 1.0 1.0

Caution on loaded-contour results

The original report specifically notes that the loaded-contour indenter is a simplified two-dimensional 
representation of a pelvis and does not model the behaviour of an air-filled or gel-filled cushion when 
overloaded. The report advises caution when interpreting these results for air- or gel-filled cushions.

Overall: the strongest separation from the foam reference in this part of the study is seen in the impact-damping 
results, particularly rebound percentage and number of rebounds.
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Conclusions and complete results

What the evidence supports

 Lower reported peak pressure for both gel test 
cushions versus HR70 under the stated phantom test.

 Higher sliding resistance for both gel test cushions, with 
horizontal stiffness broadly similar to the reference.

 Lower interface temperature but higher relative 
humidity after one hour - a mixed microclimate result.

 Fewer rebounds, lower peak rebound and markedly 
lower rebound percentage versus HR70.

What it does not establish

 Clinical prevention or treatment of pressure injury.

 Superiority for every user, posture or wheelchair set-up.

 Current ISO certification or compliance with a present-
day test standard.

 Equivalence between the historical test articles and the 
current AirGel specification unless product traceability 
is confirmed.

Complete result matrix

Measure Test Cushion A Test Cushion B HR70 reference

Horizontal stiffness (N) 139 +/- 9 144 +/- 7 139 +/- 12

Sliding resistance (N) 245 +/- 12 252 +/- 11 189 +/- 14

Peak pressure (mmHg) 90 +/- 6 119 +/- 6 220 +/- 8

Contact area (cm2) 1130 +/- 8 1058 +/- 8 1240 +/- 14

Temperature, 1 hr (C) 33 33 35

Humidity, 1 hr (%RH) 70 68 54

Contour depth (mm) 42 40 40

Overload depth (mm) 9 8 8

Weight (kg) 1.1 1.0 1.0

Number of rebounds 2 2 4

Peak rebound (g) 1.3 +/- 0.1 1.3 +/- 0.1 1.7 +/- 0.3

Rebound (%) 20 +/- 2 18 +/- 2 58 +/- 2

Source and product identity note
Source: Duncan Bain Consulting, Evaluation of Wheelchair Seat Cushions, June 2008. Original result sheets identify the test 
articles as "Inflatable Gel Cushion 1" and "Inflatable Gel Cushion 2" and list Gel Ovations as supplier.

Before using this refreshed summary in regulatory submissions or formal clinical claims, Gel Ovations should confirm technical 
equivalence between the historical test samples and the current AirGel product specification. Any claims should remain aligned 
with the current device technical documentation and intended use.
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