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1. Purpose 

To conduct pressure and torque testing of the Bio Clamps as specified in the Clamp Testing 
Protocol (TR2077001) and report the findings.  
 
2. Background 
Runfold Medical Ltd (RML) was asked by Bio Pure Technology Ltd to undertake non 
destructive & destructive testing of the Bio Pure Bio Clamps an all available sizes from three 
(3) separate batches. 

 Batch 1 were Virgin Clamps 

 Batch 2 were Autoclaved at 135 C for 30 minutes 
 Batch 3 were Gamma Irradiated between 25kGy – 40 kGy. 

 
All clamps from batches 1 – 3 were from the same batch of moulded Bio Clamps. 

 
A series of tests designed to simulate and exceed normal operating conditions is to be 
undertaken to compare the effects of Gamma Irradiation and Autoclaving on the performance 
of the Bio Clamps. The (in – use) durability and robustness of Bio pure Bio Clamps both before 
and after sterilization by Gamma Irradiation and Steam Autoclaving will be tested. 
 
3. Summary 
The testing was conducted as per the RML Bio Clamp Testing Protocol – TR2077001 Issue 1.  
A total of 960 different test were evaluated by means of pressure testing, heating & pressure 
testing, torque testing and by steam testing. Sizes 0.75” to 3.0” clamps from batches 1 - 3 
passed all the tests and the acceptance criteria recorded in the Bio Clamp Testing Protocol.  
The 4.0” Bio Clamps from batches 1 - 3 failed to meet the acceptance criteria for test 2 – The 
Heat & Pressure Test. Additional 4.0” Clamps were subsequently tested once Bio Pure had 
made modifications to the design. 
These passed all tests and the acceptance criteria recorded in the Bio Clamp Testing Protocol. 
 
4. Scope 
The scope of work was to: 

 Conduct tests on the Bio Pure Bio Clamps as per the Clamp Testing Protocol 
(TR2077001 Issue 1) 

 Analyse test results. 
 Report the findings 

 
5. References 
 

Item # Document Runfold Reference 

1 Clamp Testing Protocol TR2077001 Issue 1 
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6. Equipment and Materials 
The equipment required for the Bio Clamp testing are listed in table 7.1 
 

Item # Test Equipment Runfold Reference 

1 Dial Torque Wrench 0133 

2 Pressure Test Equipment 0134 

3 Mini Compact Electric Steam Boiler On Hire 

4 Electric Heating Cabinet 0135 

5 Temperature Thermocouple N/A 

6 Stainless Steel Sanitary Flanges in 
sizes 0.75” to 4.0” 

On Loan 

7 ½ armored silicone tubing On Loan 
Table 7.1 – Bio Clamp Test Equipment 

 
 
Materials required for the Bio Clamp testing are listed in table 7.2 
 

Item Description Part No. Batch No. 
0.75” Bio Clamp Virgin Bio Clamps NG075WH SO8169 

1.5” Bio Clamp Virgin Bio Clamps NG150WH SO8169 

2.0” Bio Clamp Virgin Bio Clamps NG200WH SO8169 

2.5” Bio Clamp Virgin Bio Clamps NG250WH SO8169 

3.0” Bio Clamp Virgin Bio Clamps NG300WH SO8169 

4.0” Bio Clamp Virgin Bio Clamps NG400WH SO8169 

4.0” Bio Clamp Virgin Bio Clamps NG400WH 
Samples for 

Test 

0.75” Bio Clamp Autoclaved Bio Clamps NG075WH SO8084 

1.5” Bio Clamp Autoclaved Bio Clamps NG150WH SO8084 

2.0” Bio Clamp Autoclaved Bio Clamps NG200WH SO8084 

2.5” Bio Clamp Autoclaved Bio Clamps NG250WH SO8084 

3.0” Bio Clamp Autoclaved Bio Clamps NG300WH SO8084 

4.0” Bio Clamp Autoclaved Bio Clamps NG400WH SO8084 

4.0” Bio Clamp Autoclaved Bio Clamps NG400WH 
Samples of 

Test 

0.75” Bio Clamp Gamma Irradiated Bio Clamps NG075WH SO8029 

1.5” Bio Clamp Gamma Irradiated Bio Clamps NG150WH SO8029 

2.0” Bio Clamp Gamma Irradiated Bio Clamps NG200WH SO8029 

2.5” Bio Clamp Gamma Irradiated Bio Clamps NG250WH SO8029 

3.0” Bio Clamp Gamma Irradiated Bio Clamps NG300WH SO8029 

4.0” Bio Clamp Gamma Irradiated Bio Clamps NG400WH SO8029 

4.0” Bio Clamp Gamma Irradiated Bio Clamps NG400WH 
Samples for 

Test 

Table 7.2 – Bio Clamp Test Materials 

 
 

 

 

7. Results  
Each batch (1, 2 & 3) plus the additional batch of 4.0” Bio Clamps were subjected to the same 
testing under controlled conditions as per the Bio Clamp Testing Protocol.  
 
Batches 1 - 3 consisted of 6 sizes of clamp, 15 samples per size, except Test 4, which only 
used 5 samples in the 1.5” size. Additional testing consisted of 1 size of clamp, 15 samples per 
size. 
 



 

Page 5 of 20 Version 2, 19th May 2014 

See Test Matrix below. 
 

 
Test 1. 

Pressure Test 

Test 2. 
Heat & 

Pressure Test 

Test 3. 
Handle Torque 

Test 

Test 4. 
Steam & 

Pressure Test 

Batch 1. 
Virgin Clamps 

6 Sizes of 
Clamp 

15 Samples per 
Size 

6 x 15 = 90 
Tests 

6 Sizes of 
Clamp 

15 Samples per 
Size 

6 x 15 = 90 
Tests 

6 Sizes of 
Clamp 

15 Samples per 
Size 

6 x 15 = 90 
Tests 

1 Size of 
Clamp –1.5” 

5 Samples per 
Size 

5 x 1 = 5 Tests 

Batch 2. 
Autoclaved 

Clamps 

6 Sizes of 
Clamp 

15 Samples per 
Size 

6 x 15 = 90 
Tests 

6 Sizes of 
Clamp 

15 Samples per 
Size 

6 x 15 = 90 
Tests 

6 Sizes of 
Clamp 

15 Samples per 
Size 

6 x 15 = 90 
Tests 

1 Size of 
Clamp –1.5” 

5 Samples per 
Size 

5 x 1 = 5 Tests 

Batch 3. 
Gamma 

Irradiated 
Clamps 

6 Sizes of 
Clamp 

15 Samples per 
Size 

6 x 15 = 90 
Tests 

6 Sizes of 
Clamp 

15 Samples per 
Size 

6 x 15 = 90 
Tests 

6 Sizes of 
Clamp 

15 Samples per 
Size 

6 x 15 = 90 
Tests 

1 Size of 
Clamp –1.5” 

5 Samples per 
Size 

5 x 1 = 5 Tests 

Additional Bio 
Clamps Virgin 

1 Size of 
Clamp (4.0”) 

15 Samples per 
Size 

1 x 15 = 15 
Tests 

1 Size of 
Clamp (4.0”) 

15 Samples per 
Size 

1 x 15 = 15 
Tests 

1 Size of 
Clamp (4.0”) 

15 Samples per 
Size 

1 x 15 = 15 
Tests 

N/A 

Additional Bio 
Clamps 

Autoclaved 

1 Size of 
Clamp (4.0”) 

15 Samples per 
Size 

1 x 15 = 15 
Tests 

1 Size of 
Clamp (4.0”) 

15 Samples per 
Size 

1 x 15 = 15 
Tests 

1 Size of 
Clamp (4.0”) 

15 Samples per 
Size 

1 x 15 = 15 
Tests 

N/A 

Additional Bio 
Clamps 
Gamma 

Irradiated 

1 Size of 
Clamp (4.0”) 

15 Samples per 
Size 

1 x 15 = 15 
Tests 

1 Size of 
Clamp (4.0”) 

15 Samples per 
Size 

1 x 15 = 15 
Tests 

1 Size of 
Clamp (4.0”) 

15 Samples per 
Size 

1 x 15 = 15 
Tests 

N/A 

 Total no. of 
Tests  = 960 

Table 7.1 – Test Matrix 

 

 

Test 1 
Upon visual examination of batches 1 – 3 and the additional testing of the 4.0” Clamps no 
leaks were observed from the clamped sanitary flange / gasket union in all 6 sizes of bio 
clamp. The pressure drop was recorded over a 30 second period once the system had 
stabilised. This took between 15 to 60 seconds. The Bio Clamp / sanitary flange union was 
pressurised to 10Bar using water. Due to the nature of the testing and the equipment utilised 
there is a degree of system pressure creep in the set up as the water under 10Bar of pressure 
heats slightly due the effects of compression. Also there will be a limited amount of flexibility in 
the tubing used to connect the flanges to the pressure rig.  
 
However, the pressure drop recorded was no more than 0.03 Bar. (This could be a leak from 
the Bio Clamp or from the system, although no evidence of water seepage was seen on any of 
the tests) The accuracy of the digital pressure gauge is 0.01Bar.  The changes in pressure 
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recorded over the 30-second period were deemed acceptable for the testing being carried out 
and the equipment being used. 
All Bio Clamps were torque tightened to 2Nm or until the screw thread reached the clamp 
stops. 
 
Test 2 
Upon visual examination of batches 1 - 3 no leaks were observed from the clamped sanitary 
flange / gasket union for sizes 0.75” to 3.0”  
The 4.0” Bio Clamps failed as soon as the system was pressurised to between 5 to 7Bar. It 
was observed that the gasket was blown out from between the two flanges over a 2 – 3cm 
length. This happened in the same place each time, next to the Bio Clamp hinge. 
Upon re-testing of the additional 4.0” Clamps no leaks were observed from the clamped 
sanitary flange / gasket union when pressurised to the full 10Bar. 
 
The pressure drop was recorded over a 30 second period once the system had stabilised. This 
took between 15 to 60 seconds. The Bio Clamp / sanitary flange union was pressurised to 
10Bar using water. Due to the nature of the testing and the equipment utilised there is a 
degree of system pressure creep in the set up as the water under 10Bar of pressure heats 
slightly due the effects of compression. There was also increased heating of the flange and 

gasket due to the Bio Clamp being heated to 121C. Also, there will be a limited amount of 
flexibility in the tubing used to connect the flanges to the pressure rig.  
 
However, the pressure drop recorded was not more than 0.03 Bar. (This could be a leak from 
the Bio Clamp or from the system, although no evidence of water seepage was seen on any of 
the tests)  The accuracy of the digital pressure gauge is 0.01Bar.  The changes in pressure 
recorded over the 30-second period were deemed acceptable for the testing being carried out 
and the equipment being used. 
 
All Bio Clamps were torque tightened to 2Nm or until the screw thread reached the clamp 
stops. 
 

Test 3 
All Bio Clamps in all sizes from batches 1 – 3 and the additional 4.0” clamps displayed an 
average torque value at the point of failure of between 7Nm and 11Nm. 
 
 
Test 4 
Upon visual examination no leaks were observed from the clamped sanitary flange / gasket 
union in the 1.5” Bio Clamps that were tested from batches one to three.  
The pressure drop was recorded over a 30 second period once the system had stabilised. This 
took between 15 to 60 seconds. The Bio Clamp / sanitary flange union was pressurised to 
10Bar using water. Due to the nature of the testing and the equipment utilised there is a 
degree of system pressure creep in the set up as the water under 10Bar of pressure heats 
slightly due the effects of compression. There was also increased heating of the flange and 

gasket due to the system being heated by steam 121C for a period of 20 minutes. Also there 
will be a limited amount of flexibility and elasticity in the tubing used to connect the flanges to 
the pressure rig due to the presence of the steam flowing through the pipe work. 
 
This differs from Test 2 in that the whole pipe system is heated and not just the clamp. 
However, the pressure drop recorded was again no more than 0.03 Bar. (This could be a leak 
from the Bio Clamp or from the system, although no evidence of water seepage was seen on 
any of the tests)  The accuracy of the digital pressure gauge is 0.01Bar.  The changes in 
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pressure recorded over the 30-second period were deemed acceptable for the testing being 
carried out and the equipment being used. 
 
All Bio Clamps were torque tightened to 2Nm or until the screw thread reached the clamp 
stops, whichever happened first. 
 
 
Observations 

 Bio Clamps from batches 1 – 3 that were heated to 121C in the heating cabinet were 
observed to be a “loose” fit over the sanitary flanges when compared to Bio Clamps at 
ambient temperature. The material expanding when heated may cause this. All Bio 
Clamps that were heated would reach the clamp end stops easily and below the 2Nm 
torque requirement. 

 The additional modified 4.0” Bio Clamps were observed to be a better, tighter fit over 
the sanitary flanges both before and after heating. The Bio Clamps when heated did not 
reach the clamp end stops as easily as those from batches 1 – 3 when heated.  

 

Conclusions & Recommendations  

 All of the Bio Clamps passed the acceptance criteria stated in the Bio Clamp Testing 
Protocol for tests 1 to 4. 

 Visual inspections of all the Bio Clamps during testing concluded that no leaks of water 
were visible with the naked eye in tests 1, 2 & 4. 

 Pressure changes over a 30 second period are deemed acceptable due the accuracy of 
the equipment and the inherent system creep associated with the process when 
operating at 10Bar. 

 All destructive handle torque testing of the Bio Clamps (Test 3) recorded an absolute 
minimum result of 5Nm at point of failure. The maximum-recorded value was 20 Nm. 

 Modifications made to the 4.0” Bio Clamp mould tool eliminated the problems caused by 
the expansion of the clamp when heated that were experienced in batches 1 – 3. 

 
  This applies to batches 1 – 3 (sizes 0.75” – 3.0”) and the additional 4.0” Bio Clamps. The 15 
off 4.0” Bio Clamps from batches 1, 2 & 3 failed Test 2.  Upon re-testing with additional 
modified 4.0” Bio Clamps, test 2 was passed in accordance with the acceptance criteria stated 
in the Bio Clamp Testing Protocol for test 2. 
 
From all the testing that has been carried out it may be determined that the process of 
Autoclaving & Gamma Irradiation has no discernable negative effect on the durability and 
robustness of the Bio Pure Bio Clamps in sizes from 0.75” to 4.0” when compared to the un-
treated Bio Clamps. 
 

8. Data Analysis 
 
8.1 Test 1 – Pressure Testing. Clamps at Room Temperature 
 

Clamp Type Clamp Size 
Average Pressure 

Drop over 30 Seconds 
(Bar) 

Virgin Clamp 0.75” 0.008 

Virgin Clamp 1.5” 0.00733 

Virgin Clamp 2.0” 0.005333 

Virgin Clamp 2.5” 0.004 

Virgin Clamp 3.0” 0.007333 

Virgin Clamp 4.0” 0.000667 
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Additional Virgin Clamp 4.0” 0.00867 

Autoclaved Clamp 0.75” 0.002667 

Autoclaved Clamp 1.5” 0.004 

Autoclaved Clamp 2.0” 0.004 

Autoclaved Clamp 2.5” 0.005333 

Autoclaved Clamp 3.0” 0.002667 

Autoclaved Clamp 4.0” 0.000667 

Additional Autoclaved 
Clamp 

4.0” 0.01067 

Gamma Irradiated Clamp 0.75” 0.004667 

Gamma Irradiated Clamp 1.5” 0.006667 

Gamma Irradiated Clamp 2.0” 0.003333 

Gamma Irradiated Clamp 2.5” 0.001333 

Gamma Irradiated Clamp 3.0” 0.002 

Gamma Irradiated Clamp 4.0” 0.002667 

Additional Gamma 
Irradiated Clamp 

4.0” 0.01067 

Table 8.1.1 – Test 1 Results 

 

8.2 Test 2 – Heat & Pressure Testing. Clamps at 121C  
 

Clamp Type Clamp Size 
Average Pressure 

Drop over 30 Seconds 
(Bar) 

Virgin Clamp 0.75” 0.008667 

Virgin Clamp 1.5” 0.008 

Virgin Clamp 2.0” 0 

Virgin Clamp 2.5” 0.001333 

Virgin Clamp 3.0” 0.000667 

Virgin Clamp 4.0” N/A 

Additional Virgin Clamp 4.0” 0.00733 

Autoclaved Clamp 0.75” 0.004667 

Autoclaved Clamp 1.5” 0.002667 

Autoclaved Clamp 2.0” 0.002 

Autoclaved Clamp 2.5” 0.006 

Autoclaved Clamp 3.0” 0.004 

Autoclaved Clamp 4.0” N/A 

Additional Autoclaved 
Clamp 

4.0” 0.00733 

Gamma Irradiated Clamp 0.75” 0.002667 

Gamma Irradiated Clamp 1.5” 0.003333 

Gamma Irradiated Clamp 2.0” 0.002667 

Gamma Irradiated Clamp 2.5” 0.000667 

 
Gamma Irradiated Clamp 3.0” 0 

Gamma Irradiated Clamp 4.0” N/A 

Additional Gamma 
Irradiated Clamp 

4.0” 0.00533 

Table 8.2.1 – Test 2 Results 
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8.3 Test 3 – 100% Destructive Handle Torque Test 
 
0.75” Bio Clamps 
 
 

8.48.07.67.26.86.46.0

Median

Mean

8.007.757.507.257.006.756.50

1st Q uartile 6.5000

Median 7.0000

3rd Q uartile 8.0000

Maximum 8.5000

6.7974 7.6026

6.5000 7.8132

0.5323 1.1466

A -Squared 0.43

P-V alue 0.269

Mean 7.2000

StDev 0.7270

V ariance 0.5286

Skewness 0.147984

Kurtosis -0.957746

N 15

Minimum 6.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Virgin Bio Clamp 0.75" Handle Torque Test (Nm)

 
Figure 8.3.1 – Summery of Results for 0.75” Virgin Bio Clamp 

 

 
 

109876

Median

Mean

8.28.07.87.67.47.2

1st Q uartile 7.0000

Median 7.5000

3rd Q uartile 8.0000

Maximum 10.0000

7.1909 8.1424

7.1868 8.0000

0.6290 1.3549

A -Squared 0.97

P-V alue 0.010

Mean 7.6667

StDev 0.8591

V ariance 0.7381

Skewness 0.96035

Kurtosis 3.90146

N 15

Minimum 6.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Autoclaved Bio Clamps 0.75" Handle Torque Test (Nm)

 
Figure 8.3.2 – Summery of Results for 0.75” Autoclaved Bio Clamp 
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8.07.57.06.56.05.55.0

Median

Mean

8.07.87.67.47.27.0

1st Q uartile 7.0000

Median 8.0000

3rd Q uartile 8.0000

Maximum 8.0000

7.0560 7.9440

7.1868 8.0000

0.5870 1.2645

A -Squared 1.78

P-V alue < 0.005

Mean 7.5000

StDev 0.8018

V ariance 0.6429

Skewness -2.39850

Kurtosis 6.80057

N 15

Minimum 5.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Gamma Irradiated Bio Clamps 0.75" Handle Torque Test (Nm)

 
Figure 8.3.3 – Summery of Results for 0.75” Gamma Irradiated Bio Clamp 

 

 
 
1.5” Bio Clamps 
 
 

1110987

Median

Mean

9.29.08.88.68.48.28.0

1st Q uartile 8.0000

Median 8.5000

3rd Q uartile 9.0000

Maximum 11.0000

7.9676 9.2991

8.0000 9.0000

0.8801 1.8960

A -Squared 0.73

P-V alue 0.044

Mean 8.6333

StDev 1.2022

V ariance 1.4452

Skewness 0.990048

Kurtosis 0.299249

N 15

Minimum 7.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Virgin Bio Clamps 1.5" Handle Torque Test (Nm)

 
Figure 8.3.4 – Summery of Results for 1.5” Virgin Bio Clamp 
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9.59.08.58.07.57.0

Median

Mean

8.68.48.28.07.8

1st Q uartile 8.0000

Median 8.0000

3rd Q uartile 8.5000

Maximum 9.5000

7.8092 8.5241

8.0000 8.5000

0.4726 1.0180

A -Squared 0.71

P-V alue 0.050

Mean 8.1667

StDev 0.6455

V ariance 0.4167

Skewness 0.425603

Kurtosis 0.283516

N 15

Minimum 7.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Autoclaved Bio Clamps 1.5" Handle Torque Test (Nm)

 
Figure 8.3.5 – Summery of Results for 1.5” Autoclaved Bio Clamp 

 

 
 
 

9876

Median

Mean

9.08.88.68.48.28.07.8

1st Q uartile 8.0000

Median 8.0000

3rd Q uartile 9.0000

Maximum 9.5000

7.7894 8.8106

8.0000 9.0000

0.6750 1.4540

A -Squared 0.59

P-V alue 0.100

Mean 8.3000

StDev 0.9220

V ariance 0.8500

Skewness -0.89289

Kurtosis 1.39492

N 15

Minimum 6.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Gamma Irradiated Bio Clamps 1.5" Handle Torque Test (Nm)

 
Figure 8.3.6 – Summery of Results for 1.5” Gamma Irradiated Bio Clamp 
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2.0” Bio Clamps 
 
 

9.08.58.07.57.06.56.0

Median

Mean

8.007.757.507.257.006.756.50

1st Q uartile 6.5000

Median 7.0000

3rd Q uartile 8.0000

Maximum 9.0000

6.7448 7.7885

6.5000 8.0000

0.6899 1.4862

A -Squared 0.77

P-V alue 0.034

Mean 7.2667

StDev 0.9424

V ariance 0.8881

Skewness 0.05110

Kurtosis -1.09541

N 15

Minimum 6.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Virgin Bio Clamps  2.0" Handle Torque Test (Nm)

 
Figure 8.3.7 – Summery of Results for 2.0” Virgin Bio Clamp 

 

 

 

 

 

109876

Median

Mean

9.008.758.508.258.007.757.50

1st Q uartile 7.5000

Median 8.0000

3rd Q uartile 9.5000

Maximum 10.0000

7.3973 8.8694

7.6868 9.1265

0.9731 2.0962

A -Squared 0.68

P-V alue 0.059

Mean 8.1333

StDev 1.3292

V ariance 1.7667

Skewness -0.067701

Kurtosis -0.648485

N 15

Minimum 6.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Autoclaved Bio Clamps  2.0" Handle Torque Test (Nm)

 
Figure 8.3.8 – Summery of Results for 2.0” Autoclaved Bio Clamp 
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9876

Median

Mean

8.58.07.57.0

1st Q uartile 7.0000

Median 7.0000

3rd Q uartile 9.0000

Maximum 9.0000

6.8176 8.1158

7.0000 8.6265

0.8581 1.8485

A -Squared 0.59

P-V alue 0.101

Mean 7.4667

StDev 1.1721

V ariance 1.3738

Skewness 0.01530

Kurtosis -1.04874

N 15

Minimum 5.5000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Gamma Irradiated  2.0" Handle Torque Test (Nm)

 
Figure 8.3.9 – Summery of Results for 2.0” Gamma Irradiated Bio Clamp 

 

 
 
2.5” Bio Clamps 
 
 

2018161412108

Median

Mean

11.010.510.09.59.08.58.0

1st Q uartile 8.0000

Median 8.5000

3rd Q uartile 9.0000

Maximum 20.0000

7.7455 11.1878

8.0000 9.0000

2.2754 4.9016

A -Squared 2.79

P-V alue < 0.005

Mean 9.4667

StDev 3.1080

V ariance 9.6595

Skewness 3.1870

Kurtosis 10.8178

N 15

Minimum 8.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Virgin Bio Clamps  2.5" Handle Torque Test (Nm)

 
Figure 8.3.10 – Summery of Results for 2.5” Virgin Bio Clamp 
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111098765

Median

Mean

9.59.08.58.07.57.0

1st Q uartile 6.5000

Median 8.0000

3rd Q uartile 9.0000

Maximum 11.0000

7.2749 9.1917

7.0603 9.0000

1.2671 2.7294

A -Squared 0.32

P-V alue 0.502

Mean 8.2333

StDev 1.7307

V ariance 2.9952

Skewness -0.098080

Kurtosis -0.337068

N 15

Minimum 5.0000

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev

95% Confidence Intervals

Summary for Autoclaved Bio Clamps  2.5" Handle Torque Test (Nm)

 
Figure 8.3.11 – Summery of Results for 2.5” Autoclaved Bio Clamp 

 
 
 
 

109876

Median

Mean

9.08.58.07.57.0

1st Q uartile 6.5000

Median 8.0000

3rd Q uartile 9.0000
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Figure 8.3.12 – Summery of Results for 2.5” Gamma Irradiated Bio Clamp 
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3.0” Bio Clamps 
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Figure 8.3.13 – Summery of Results for 3.0” Virgin Bio Clamp 
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Figure 8.3.14 – Summery of Results for 3.0” Autoclaved Bio Clamp 
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Figure 8.3.15 – Summery of Results for 3.0” Gamma Irradiated Bio Clamp 

 
 
 
 
4.0” Bio Clamps 
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Figure 8.3.16 – Summery of Results for 4.0” Virgin Bio Clamp 
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Figure 8.3.17 – Summery of Results for 4.0” Autoclaved Bio Clamp 
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Figure 8.3.18 – Summery of Results for 4.0” Gamma Irradiated Bio Clamp 
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Test 3 – Additional 4.0” Clamp 100% Destructive Handle Torque Test 
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Figure 8.3.19 – Summery of Results for Additional 4.0” Virgin Bio Clamps 
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Figure 8.3.20 – Summery of Results for Additional 4.0” Autoclaved Bio Clamps 
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Figure 8.3.21 – Summery of Results for Additional 4.0” Gamma Irradiated 

 

 
 
Summery of Results for Test 3 
 

Clamp Type Clamp Size 
Mean Average Force 

at Failure (Nm) 
Virgin Clamp 0.75” 7.200 

Virgin Clamp 1.5” 8.633 

Virgin Clamp 2.0” 7.266 

Virgin Clamp 2.5” 9.466 

Virgin Clamp 3.0” 8.833 

Virgin Clamp 4.0” 10.200 

Additional Virgin Clamp 4.0” 8.200 

Autoclaved Clamp 0.75” 7.667 

Autoclaved Clamp 
1.5” 8.166 

Autoclaved Clamp 2.0” 8.133 

Autoclaved Clamp 2.5” 8.233 

Autoclaved Clamp 3.0” 8.933 

Autoclaved Clamp 4.0” 11.233 

Additional Autoclaved 
Clamp 

4.0” 12.033 

Gamma Irradiated Clamp 0.75” 7.500 

Gamma Irradiated Clamp 1.5” 8.300 

Gamma Irradiated Clamp 2.0” 7.466 

Gamma Irradiated Clamp 2.5” 7.933 

Gamma Irradiated Clamp 3.0” 7.667 

Gamma Irradiated Clamp 4.0” 11.333 

Additional Gamma 
Irradiated  Clamp 

4.0” 11.966 

Table 8.3.19 – Summery of Average Forces (Nm) at Failure for Test 3 
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8.4 Test 4 – Steam & Pressure Test. Clamps at 121C 
 

Clamp Type Clamp Size 
Average Pressure 

Drop over 30 Seconds 
(Bar) 

Virgin Clamp 1.5” 0.008 

Autoclaved Clamp 
1.5” 0.01 

Gamma Irradiated 
Clamp 

1.5” 0.006 

Table 8.4.1 – Results From Test 4 

 
9. Schedule & Personnel 
 
Ben Harris (Project Engineer) – Pressure testing, Steam & Pressure Testing of 1.5” Clamps, 
Heat & Pressure Testing and Handle Torque Testing 
 
Dave Mitchell (Engineering Technician) – Pressure testing, Steam & Pressure Testing of 
1.5” Clamps, Heat & Pressure Testing and Handle Torque Testing 
 
 
10. Material Disposition 
All the Bio Clamps used in the Tests will committed to land fill if agreed by Bio Pure 
Technology Ltd. 
 


