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INTRODUCTION 
 
Cylindrical Loading Stations™ (Fig. 1, left) are 
designed to provide uniform radial and 
circumferential strains (equibiaxial strain) to 
cells cultured on flexible membranes. 
Similarly, Arctangle® Loading Stations™ (Fig. 
1, right) are designed to provide uniaxial strain 
to cells in monolayer or three-dimensional (3D) 
gel matrices. Loading Stations™ together with 
the flexible-bottomed culture plates and the 
Flexcell® Tension System provide regulated 
strain to the cells.  
 

 
Figure 1. Cylindrical and Arctangle® loading 

posts. 
 
Loading Stations™ are comprised of a 3.3” x 5” 
Lexan® plate and six removable Delrin® planar 
faced cylindrical (28 mm, or 31 mm diameter; 
Fig. 2) or Arctangle® loading posts. The 25 mm 
planar faced cylindrical posts are made of 
VisiJet® material (a diacrylate compound). The 
posts are positioned on the Lexan® plate such 
that each is centered beneath the rubber 
membrane of the 35 mm well of a BioFlex®, 
UniFlex® or Tissue Train® culture plate (Fig. 2-
3).  
 
When vacuum is applied to a BioFlex® culture 
plate, the membrane deforms across the planar 
face of the post creating uniform biaxial strain 
(Fig. 3). Similarly, when vacuum is applied to 
a Tissue Train® or UniFlex® culture plate, the 
membrane deforms across the planar face of the 
post only at the east and west poles creating 
uniaxial strain (Fig. 4). Use of Loading 
Stations™ provides both constrained distension 

to the flexible membrane and nominal fluid 
shear stress. 
 

 
Figure 2. BioFlex® baseplate showing the 

Loading Stations™ with six loading posts (P) and 
three BioFlex® culture plates in red rubber 

gaskets. 
 

 
Figure 3. Schematic of the side and top view of a 
membrane deformed across a cylindrical loading 

post creating equibiaxial tension. 
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Figure 4.  Schematic of uniaxial strain in a 

UniFlex® well. 
 
The purpose of this study was to determine the 
substrate strain levels for a given vacuum 
pressure level and loading post geometry. 
 
METHODS 
 
Four Loading Stations™ each with six Delrin® 
posts were placed in a BioFlex® baseplate. The 
radial and circumferential strains were 
experimentally determined by imprinting the 
BioFlex® membrane with a dot pattern. Strain 
was determined at different locations on the 
membrane by measuring the change in distance 
between a pair of dots under various vacuum 
pressure levels. All vacuum pressure 
measurements were made using a digital 
manometer. Vacuum was applied with a 
Leybold Trivac D8B vacuum pump. Loctite® 

lubricant was applied to each Delrin® post to 
enable frictionless movement against the 
rubber membrane.  
 
Distances were measured between points using 
the following method: 
 
A Canon Compact EOS Digital Rebel XTI® 
camera equipped with a macro lens was leveled 
and fixed directly above the membrane. The 
resolution of the image was adjusted to ensure 
each pair of dots filled the maximum horizontal 
distance across the digital image, maximizing 

the number of pixels and measurement 
accuracy. Regimens were designed to step 
through pressures from 0-90 kPa in the desired 
increments of pressure to maximize adequate 
sampling. At each static step, the image was 
captured using a Lexar™ memory card. Adobe 
Photoshop® CS2 image analysis software was 
used to measure the distances between the dots.  
 
This procedure was repeated for each well and 
loading post station. A similar protocol was 
used to determine the strains on HT BioFlex®, 
Tissue Train® and UniFlex® culture plates. 
 
RESULTS AND DISCUSSION 
 
The following figures show the experimental 
results for the average membrane % elongation 
relative to the vacuum pressure level for a 
BioFlex® plate and each loading post diameter 
(25, 28, and 31 mm; Fig. 5-7) as well as for the 
UniFlex® and Tissue Train® plates and the 
Arctangle® loading post (Fig. 8-9). See the 
Appendix for the conversion charts for pressure 
(kPA) to strain. 
 

 
 

Figure 5. Average radial strain vs. vacuum level 
for a BioFlex® culture plate atop a VisiJet® 25 

mm BioFlex® Loading Station™. 
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Figure 6. Average radial strain vs. vacuum level 
for a BioFlex® culture plate atop a 28 mm BioFlex 

® Loading Station™. 
 

 
Figure 7. Average radial strain vs. vacuum level 

for a BioFlex® culture plate atop a 31 mm 
BioFlex® Loading Station™.  

 

 
Figure 8. Average strain vs. vacuum level for a 
UniFlex® culture plate atop a 24 mm Arctangle® 

Loading Station™.  

 
Figure 9. Average strain vs. vacuum level for a 

Tissue Train® culture plate atop a 24 mm 
Arctangle® Loading Station™. 

 
CONCLUSIONS 
 
BioFlex® Loading Stations™ provide uniform 
radial and circumferential strain to the 
BioFlex® membrane. This allows cell culture in 
a uniform biaxial environment with all cells 
stretched over the loading posts receiving the 
same amount of strain. The FX-5000™ Tension 
System can yield up to 23.0% substrate 
elongation when used with the VisiJet® 25mm 
BioFlex® Loading Stations™. The Arctangle® 
Loading Stations™ provide uniaxial strain to 
the central regions of the UniFlex® and Tissue 
Train® membranes. The localized strain can 
vary ± 0.8% of the average strain value over the 
entire uniaxial strain region on the UniFlex® 
culture plate, with a maximum average strain 
of 12.2%. Up to 20.8% elongation can be 
achieved for gel constructs strained with the 
Tissue Train® Culture System. 
 
Lexan® is a registered tradename of G.E. Plastics Inc.; Delrin® 
is a registered tradename of E. I. DuPont Co.  
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APPENDIX 1: BIOFLEX® 25 MM LOADING STATION™ 
CONVERSION CHART 

 
Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain 

0.00 0.0 0.000   28.13 5.0 0.050   49.56 10.0 0.100 

0.64 0.1 0.001   28.62 5.1 0.051   49.93 10.1 0.101 

1.28 0.2 0.002   29.10 5.2 0.052   50.31 10.2 0.102 

1.92 0.3 0.003   29.58 5.3 0.053   50.68 10.3 0.103 

2.55 0.4 0.004   30.06 5.4 0.054   51.05 10.4 0.104 

3.18 0.5 0.005   30.54 5.5 0.055   51.42 10.5 0.105 

3.80 0.6 0.006   31.01 5.6 0.056   51.78 10.6 0.106 

4.42 0.7 0.007   31.48 5.7 0.057   52.15 10.7 0.107 

5.04 0.8 0.008   31.95 5.8 0.058   52.51 10.8 0.108 

5.66 0.9 0.009   32.42 5.9 0.059   52.87 10.9 0.109 

6.27 1.0 0.010   32.88 6.0 0.060   53.23 11.0 0.110 

6.87 1.1 0.011   33.34 6.1 0.061   53.59 11.1 0.111 

7.48 1.2 0.012   33.80 6.2 0.062   53.95 11.2 0.112 

8.08 1.3 0.013   34.26 6.3 0.063   54.30 11.3 0.113 

8.68 1.4 0.014   34.71 6.4 0.064   54.65 11.4 0.114 

9.27 1.5 0.015   35.16 6.5 0.065   55.01 11.5 0.115 

9.86 1.6 0.016   35.61 6.6 0.066   55.36 11.6 0.116 

10.45 1.7 0.017   36.06 6.7 0.067   55.71 11.7 0.117 

11.04 1.8 0.018   36.50 6.8 0.068   56.05 11.8 0.118 

11.62 1.9 0.019   36.94 6.9 0.069   56.40 11.9 0.119 

12.20 2.0 0.020   37.38 7.0 0.070   56.74 12.0 0.120 

12.77 2.1 0.021   37.82 7.1 0.071   57.08 12.1 0.121 

13.34 2.2 0.022   38.26 7.2 0.072   57.43 12.2 0.122 

13.91 2.3 0.023   38.69 7.3 0.073   57.77 12.3 0.123 

14.48 2.4 0.024   39.12 7.4 0.074   58.10 12.4 0.124 

15.04 2.5 0.025   39.55 7.5 0.075   58.44 12.5 0.125 

15.60 2.6 0.026   39.97 7.6 0.076   58.78 12.6 0.126 

16.15 2.7 0.027   40.39 7.7 0.077   59.11 12.7 0.127 

16.71 2.8 0.028   40.82 7.8 0.078   59.44 12.8 0.128 

17.26 2.9 0.029   41.24 7.9 0.079   59.78 12.9 0.129 

17.80 3.0 0.030   41.65 8.0 0.080   60.11 13.0 0.130 

18.35 3.1 0.031   42.07 8.1 0.081   60.43 13.1 0.131 

18.89 3.2 0.032   42.48 8.2 0.082   60.76 13.2 0.132 

19.43 3.3 0.033   42.89 8.3 0.083   61.09 13.3 0.133 

19.96 3.4 0.034   43.30 8.4 0.084   61.41 13.4 0.134 

20.49 3.5 0.035   43.70 8.5 0.085   61.74 13.5 0.135 

21.02 3.6 0.036   44.11 8.6 0.086   62.06 13.6 0.136 

21.55 3.7 0.037   44.51 8.7 0.087   62.38 13.7 0.137 

22.07 3.8 0.038   44.91 8.8 0.088   62.70 13.8 0.138 

22.59 3.9 0.039   45.31 8.9 0.089   63.02 13.9 0.139 

23.11 4.0 0.040   45.70 9.0 0.090   63.34 14.0 0.140 

23.62 4.1 0.041   46.10 9.1 0.091   63.66 14.1 0.141 

24.14 4.2 0.042   46.49 9.2 0.092   63.97 14.2 0.142 

24.64 4.3 0.043   46.88 9.3 0.093   64.29 14.3 0.143 

25.15 4.4 0.044   47.27 9.4 0.094   64.60 14.4 0.144 

25.65 4.5 0.045   47.66 9.5 0.095   64.91 14.5 0.145 

26.15 4.6 0.046   48.04 9.6 0.096   65.23 14.6 0.146 

26.65 4.7 0.047   48.42 9.7 0.097   65.54 14.7 0.147 

27.15 4.8 0.048   48.80 9.8 0.098   65.85 14.8 0.148 

27.64 4.9 0.049   49.18 9.9 0.099   66.16 14.9 0.149 
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BIOFLEX® 25 MM LOADING STATION™ CONVERSION CHART 

 
Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain 

66.46 15.0 0.150   81.02 20.0 0.200 

66.77 15.1 0.151   81.30 20.1 0.201 

67.08 15.2 0.152   81.58 20.2 0.202 

67.38 15.3 0.153   81.86 20.3 0.203 

67.69 15.4 0.154   82.15 20.4 0.204 

67.99 15.5 0.155   82.43 20.5 0.205 

68.29 15.6 0.156   82.71 20.6 0.206 

68.59 15.7 0.157   82.99 20.7 0.207 

68.89 15.8 0.158   83.27 20.8 0.208 

69.19 15.9 0.159   83.56 20.9 0.209 

69.49 16.0 0.160   83.84 21.0 0.210 

69.79 16.1 0.161   84.12 21.1 0.211 

70.09 16.2 0.162   84.40 21.2 0.212 

70.39 16.3 0.163   84.69 21.3 0.213 

70.68 16.4 0.164   84.97 21.4 0.214 

70.98 16.5 0.165   85.25 21.5 0.215 

71.27 16.6 0.166   85.53 21.6 0.216 

71.57 16.7 0.167   85.82 21.7 0.217 

71.86 16.8 0.168   86.10 21.8 0.218 

72.15 16.9 0.169   86.38 21.9 0.219 

72.45 17.0 0.170   86.67 22.0 0.220 

72.74 17.1 0.171   86.95 22.1 0.221 

73.03 17.2 0.172   87.24 22.2 0.222 

73.32 17.3 0.173   87.52 22.3 0.223 

73.61 17.4 0.174   87.81 22.4 0.224 

73.90 17.5 0.175   88.09 22.5 0.225 

74.19 17.6 0.176   88.38 22.6 0.226 

74.48 17.7 0.177   88.67 22.7 0.227 

74.76 17.8 0.178   88.95 22.8 0.228 

75.05 17.9 0.179   89.24 22.9 0.229 

75.34 18.0 0.180   89.53 23.0 0.230 

75.63 18.1 0.181      
75.91 18.2 0.182      
76.20 18.3 0.183      
76.48 18.4 0.184      
76.77 18.5 0.185      
77.05 18.6 0.186      
77.34 18.7 0.187      
77.62 18.8 0.188     
77.91 18.9 0.189     
78.19 19.0 0.190     
78.47 19.1 0.191     
78.76 19.2 0.192     
79.04 19.3 0.193     
79.32 19.4 0.194     
79.61 19.5 0.195     
79.89 19.6 0.196     
80.17 19.7 0.197     
80.45 19.8 0.198     
80.74 19.9 0.199     

  



 FLEXCELL® INTERNATIONAL CORPORATION 

 

6 

APPENDIX 2: BIOFLEX® 28 MM LOADING STATION™ 
CONVERSION CHART 

 
Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain 

0.00 0.0 0.000   36.29 5.4 0.054   63.73 10.8 0.108 
0.81 0.1 0.001   36.85 5.5 0.055   64.21 10.9 0.109 
1.61 0.2 0.002   37.41 5.6 0.056   64.70 11.0 0.110 
2.40 0.3 0.003   37.97 5.7 0.057   65.18 11.1 0.111 
3.19 0.4 0.004   38.52 5.8 0.058   65.66 11.2 0.112 
3.97 0.5 0.005   39.07 5.9 0.059   66.14 11.3 0.113 
4.75 0.6 0.006   39.61 6.0 0.060   66.63 11.4 0.114 
5.52 0.7 0.007   40.16 6.1 0.061   67.11 11.5 0.115 
6.29 0.8 0.008   40.70 6.2 0.062   67.60 11.6 0.116 
7.05 0.9 0.009   41.24 6.3 0.063   68.08 11.7 0.117 
7.80 1.0 0.010   41.77 6.4 0.064   68.57 11.8 0.118 
8.55 1.1 0.011   42.31 6.5 0.065   69.05 11.9 0.119 
9.30 1.2 0.012   42.84 6.6 0.066   69.54 12.0 0.120 

10.03 1.3 0.013   43.37 6.7 0.067   70.03 12.1 0.121 
10.77 1.4 0.014   43.89 6.8 0.068   70.51 12.2 0.122 
11.49 1.5 0.015   44.42 6.9 0.069   71.00 12.3 0.123 
12.21 1.6 0.016   44.94 7.0 0.070   71.49 12.4 0.124 
12.93 1.7 0.017   45.46 7.1 0.071   71.99 12.5 0.125 
13.64 1.8 0.018   45.98 7.2 0.072   72.48 12.6 0.126 
14.35 1.9 0.019   46.49 7.3 0.073   72.97 12.7 0.127 
15.05 2.0 0.020   47.01 7.4 0.074   73.47 12.8 0.128 
15.75 2.1 0.021   47.52 7.5 0.075   73.96 12.9 0.129 
16.44 2.2 0.022   48.03 7.6 0.076   74.46 13.0 0.130 
17.12 2.3 0.023   48.54 7.7 0.077   74.96 13.1 0.131 
17.80 2.4 0.024   49.04 7.8 0.078   75.46 13.2 0.132 
18.48 2.5 0.025   49.55 7.9 0.079   75.96 13.3 0.133 
19.15 2.6 0.026   50.05 8.0 0.080   76.46 13.4 0.134 
19.82 2.7 0.027   50.55 8.1 0.081   76.96 13.5 0.135 
20.48 2.8 0.028   51.05 8.2 0.082   77.47 13.6 0.136 
21.14 2.9 0.029   51.55 8.3 0.083   77.98 13.7 0.137 
21.80 3.0 0.030   52.05 8.4 0.084   78.49 13.8 0.138 
22.45 3.1 0.031   52.55 8.5 0.085   79.00 13.9 0.139 
23.09 3.2 0.032   53.04 8.6 0.086   79.51 14.0 0.140 
23.73 3.3 0.033   53.53 8.7 0.087   80.03 14.1 0.141 
24.37 3.4 0.034   54.03 8.8 0.088   80.54 14.2 0.142 
25.00 3.5 0.035   54.52 8.9 0.089   81.06 14.3 0.143 
25.63 3.6 0.036   55.01 9.0 0.090   81.58 14.4 0.144 
26.25 3.7 0.037   55.50 9.1 0.091   82.11 14.5 0.145 
26.87 3.8 0.038   55.99 9.2 0.092   82.63 14.6 0.146 
27.49 3.9 0.039   56.48 9.3 0.093   83.16 14.7 0.147 
28.10 4.0 0.040   56.96 9.4 0.094   83.69 14.8 0.148 
28.71 4.1 0.041   57.45 9.5 0.095   84.22 14.9 0.149 
29.31 4.2 0.042   57.93 9.6 0.096   84.76 15.0 0.150 
29.91 4.3 0.043   58.42 9.7 0.097   85.30 15.1 0.151 
30.51 4.4 0.044   58.90 9.8 0.098   85.84 15.2 0.152 
31.10 4.5 0.045   59.39 9.9 0.099   86.38 15.3 0.153 
31.69 4.6 0.046   59.87 10.0 0.100   86.92 15.4 0.154 
32.28 4.7 0.047   60.36 10.1 0.101   87.47 15.5 0.155 
32.86 4.8 0.048   60.84 10.2 0.102   88.02 15.6 0.156 
33.44 4.9 0.049   61.32 10.3 0.103   88.57 15.7 0.157 
34.02 5.0 0.050   61.80 10.4 0.104   89.13 15.8 0.158 
34.59 5.1 0.051   62.29 10.5 0.105   89.69 15.9 0.159 
35.16 5.2 0.052   62.77 10.6 0.106        
35.73 5.3 0.053   63.25 10.7 0.107        
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APPENDIX 3: BIOFLEX® 31 MM LOADING STATION™ 
CONVERSION CHART 

 
Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain 

0.00 0.0 0.000   80.20 5.0 0.050 

2.75 0.1 0.001   81.25 5.1 0.051 

5.44 0.2 0.002   82.31 5.2 0.052 

8.05 0.3 0.003   83.37 5.3 0.053 

10.59 0.4 0.004   84.45 5.4 0.054 

13.07 0.5 0.005   85.53 5.5 0.055 

15.48 0.6 0.006   86.62 5.6 0.056 

17.83 0.7 0.007   87.73 5.7 0.057 

20.12 0.8 0.008   88.85 5.8 0.058 

22.34 0.9 0.009   89.98 5.9 0.059 

24.51 1.0 0.010       

26.62 1.1 0.011       

28.67 1.2 0.012       

30.67 1.3 0.013       

32.62 1.4 0.014       

34.51 1.5 0.015       

36.36 1.6 0.016       

38.15 1.7 0.017       

39.90 1.8 0.018       

41.61 1.9 0.019       

43.27 2.0 0.020       

44.88 2.1 0.021       

46.46 2.2 0.022       

48.00 2.3 0.023       

49.50 2.4 0.024       

50.96 2.5 0.025       

52.39 2.6 0.026       

53.78 2.7 0.027       

55.15 2.8 0.028       

56.48 2.9 0.029       

57.78 3.0 0.030       

59.06 3.1 0.031       

60.31 3.2 0.032       

61.54 3.3 0.033       

62.75 3.4 0.034       

63.93 3.5 0.035       

65.09 3.6 0.036       

66.24 3.7 0.037       

67.37 3.8 0.038       

68.49 3.9 0.039       

69.59 4.0 0.040       

70.68 4.1 0.041       

71.76 4.2 0.042       

72.83 4.3 0.043       

73.89 4.4 0.044       

74.95 4.5 0.045       

76.00 4.6 0.046       

77.05 4.7 0.047       

78.10 4.8 0.048       

79.15 4.9 0.049       
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APPENDIX 4: TISSUE TRAIN® WITH ARCTANGLE® LOADING 
STATION™ CONVERSION CHART 

 
Press (-kPa) 

% 
Elong 

Strain   Press (-kPa) % Elong Strain 

0.00 0.0 0.000 52.62 12.0 0.120 
1.47 0.2 0.002 53.24 12.2 0.122 
2.91 0.4 0.004 53.85 12.4 0.124 
4.32 0.6 0.006 54.47 12.6 0.126 
5.69 0.8 0.008 55.09 12.8 0.128 
7.04 1.0 0.010 55.72 13.0 0.130 
8.36 1.2 0.012 56.35 13.2 0.132 
9.65 1.4 0.014 56.99 13.4 0.134 

10.92 1.6 0.016 57.64 13.6 0.136 
12.16 1.8 0.018 58.29 13.8 0.138 
13.37 2.0 0.020 58.95 14.0 0.140 
14.55 2.2 0.022 59.62 14.2 0.142 
15.71 2.4 0.024 60.30 14.4 0.144 
16.84 2.6 0.026 60.99 14.6 0.146 
17.95 2.8 0.028 61.68 14.8 0.148 
19.04 3.0 0.030 62.39 15.0 0.150 
20.10 3.2 0.032 63.11 15.2 0.152 
21.14 3.4 0.034 63.84 15.4 0.154 
22.16 3.6 0.036 64.58 15.6 0.156 
23.16 3.8 0.038 65.34 15.8 0.158 
24.13 4.0 0.040 66.11 16.0 0.160 
25.09 4.2 0.042 66.89 16.2 0.162 
26.02 4.4 0.044 67.69 16.4 0.164 
26.94 4.6 0.046 68.50 16.6 0.166 
27.84 4.8 0.048 69.33 16.8 0.168 
28.72 5.0 0.050 70.17 17.0 0.170 
29.58 5.2 0.052 71.03 17.2 0.172 
30.43 5.4 0.054 71.91 17.4 0.174 
31.26 5.6 0.056 72.81 17.6 0.176 
32.07 5.8 0.058 73.72 17.8 0.178 
32.87 6.0 0.060 74.66 18.0 0.180 
33.66 6.2 0.062 75.61 18.2 0.182 
34.43 6.4 0.064 76.58 18.4 0.184 
35.18 6.6 0.066 77.58 18.6 0.186 
35.93 6.8 0.068 78.59 18.8 0.188 
36.66 7.0 0.070 79.63 19.0 0.190 
37.38 7.2 0.072 80.69 19.2 0.192 
38.09 7.4 0.074 81.77 19.4 0.194 
38.79 7.6 0.076 82.88 19.6 0.196 
39.47 7.8 0.078 84.01 19.8 0.198 
40.15 8.0 0.080 85.17 20.0 0.200 
40.82 8.2 0.082 86.35 20.2 0.202 
41.48 8.4 0.084 87.56 20.4 0.204 
42.14 8.6 0.086 88.79 20.6 0.206 
42.78 8.8 0.088 90.05 20.8 0.208 
43.42 9.0 0.090   
44.06 9.2 0.092   
44.69 9.4 0.094   
45.31 9.6 0.096   
45.93 9.8 0.098   
46.55 10.0 0.100   
47.16 10.2 0.102   
47.77 10.4 0.104   
48.38 10.6 0.106   
48.98 10.8 0.108       

49.59 11.0 0.110       

50.19 11.2 0.112       

50.80 11.4 0.114       

51.41 11.6 0.116       

52.01 11.8 0.118       
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APPENDIX 5: UNIFLEX® WITH ARCTANGLE® LOADING 
STATION™ CONVERSION CHART 

 
Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain 

0.00 0.0 0.000   75.17 10.0 0.100 

2.73 0.2 0.002   76.32 10.2 0.102 

5.37 0.4 0.004   77.51 10.4 0.104 

7.93 0.6 0.006   78.72 10.6 0.106 

10.41 0.8 0.008   79.95 10.8 0.054 

12.81 1.0 0.010   81.22 11.0 0.055 

15.14 1.2 0.012   82.52 11.2 0.056 

17.39 1.4 0.014   83.86 11.4 0.057 

19.56 1.6 0.016   85.24 11.6 0.058 

21.67 1.8 0.018   86.65 11.8 0.059 

23.72 2.0 0.020   88.11 12.0 0.060 

25.69 2.2 0.022   89.61 12.2 0.061 

27.61 2.4 0.024        

29.46 2.6 0.026        

31.25 2.8 0.028        

32.99 3.0 0.030        

34.67 3.2 0.032        

36.30 3.4 0.034        

37.88 3.6 0.036        

39.42 3.8 0.038        

40.90 4.0 0.040        

42.35 4.2 0.042        

43.75 4.4 0.044        

45.11 4.6 0.046        

46.44 4.8 0.048        

47.73 5.0 0.050        

48.99 5.2 0.052        

50.22 5.4 0.054        

51.42 5.6 0.056        

52.60 5.8 0.058        

53.75 6.0 0.060        

54.88 6.2 0.062        

55.99 6.4 0.064        

57.08 6.6 0.066        

58.16 6.8 0.068        

59.23 7.0 0.070        

60.28 7.2 0.072        

61.33 7.4 0.074        

62.37 7.6 0.076        

63.41 7.8 0.078        

64.44 8.0 0.080        

65.48 8.2 0.082        

66.51 8.4 0.084        

67.56 8.6 0.086        

68.60 8.8 0.088        

69.66 9.0 0.090        

70.73 9.2 0.092        

71.81 9.4 0.094        

72.91 9.6 0.096        

74.03 9.8 0.098        
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APPENDIX 6: HT BIOFLEX® WITH 24-WELL LOADING 
STATION™ CONVERSION CHART 

 
Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain 

0.00 0.0 0.000   36.43 5.1 0.051   60.58 10.2 0.102 

0.96 0.1 0.001   36.95 5.2 0.052   61.06 10.3 0.103 

1.91 0.2 0.002   37.48 5.3 0.053   61.55 10.4 0.104 

2.84 0.3 0.003   37.99 5.4 0.054   62.04 10.5 0.105 

3.77 0.4 0.004   38.50 5.5 0.055   62.54 10.6 0.106 

4.68 0.5 0.005   39.01 5.6 0.056   63.04 10.7 0.107 

5.58 0.6 0.006   39.52 5.7 0.057   63.54 10.8 0.108 

6.47 0.7 0.007   40.02 5.8 0.058   64.05 10.9 0.109 

7.34 0.8 0.008   40.51 5.9 0.059   64.56 11.0 0.110 
8.21 0.9 0.009   41.01 6.0 0.060 65.08 11.1 0.111
9.06 1.0 0.010   41.50 6.1 0.061   65.60 11.2 0.112 
9.91 1.1 0.011   41.99 6.2 0.062   66.12 11.3 0.113 

10.74 1.2 0.012   42.47 6.3 0.063   66.65 11.4 0.114 

11.56 1.3 0.013   42.95 6.4 0.064   67.19 11.5 0.115 

12.38 1.4 0.014   43.43 6.5 0.065   67.73 11.6 0.116 

13.18 1.5 0.015   43.90 6.6 0.066   68.27 11.7 0.117 

13.97 1.6 0.016   44.38 6.7 0.067   68.82 11.8 0.118 

14.75 1.7 0.017   44.85 6.8 0.068   69.38 11.9 0.119 

15.52 1.8 0.018   45.32 6.9 0.069   69.94 12.0 0.120 

16.28 1.9 0.019   45.78 7.0 0.070   70.50 12.1 0.121 

17.04 2.0 0.020   46.25 7.1 0.071   71.08 12.2 0.122 

17.78 2.1 0.021   46.71 7.2 0.072   71.65 12.3 0.123 

18.51 2.2 0.022   47.17 7.3 0.073   72.24 12.4 0.124 

19.24 2.3 0.023   47.63 7.4 0.074   72.83 12.5 0.125 

19.95 2.4 0.024   48.09 7.5 0.075   73.43 12.6 0.126 

20.66 2.5 0.025   48.55 7.6 0.076   74.03 12.7 0.127 

21.36 2.6 0.026   49.01 7.7 0.077   74.64 12.8 0.128 

22.04 2.7 0.027   49.46 7.8 0.078   75.26 12.9 0.129 

22.73 2.8 0.028   49.92 7.9 0.079   75.89 13.0 0.130 

23.40 2.9 0.029   50.37 8.0 0.080   76.52 13.1 0.131 

24.06 3.0 0.030   50.83 8.1 0.081   77.16 13.2 0.132 

24.72 3.1 0.031   51.28 8.2 0.082   77.81 13.3 0.133 

25.37 3.2 0.032   51.74 8.3 0.083   78.46 13.4 0.134 

26.01 3.3 0.033   52.19 8.4 0.084   79.12 13.5 0.135 

26.64 3.4 0.034   52.65 8.5 0.085   79.80 13.6 0.136 

27.27 3.5 0.035   53.10 8.6 0.086   80.47 13.7 0.137 

27.89 3.6 0.036   53.56 8.7 0.087   81.16 13.8 0.138 

28.50 3.7 0.037   54.02 8.8 0.088   81.86 13.9 0.139 

29.11 3.8 0.038   54.47 8.9 0.089   82.56 14.0 0.140 

29.71 3.9 0.039   54.93 9.0 0.090   83.28 14.1 0.141 

30.30 4.0 0.040   55.39 9.1 0.091   84.00 14.2 0.142 

30.89 4.1 0.041   55.86 9.2 0.092   84.73 14.3 0.143 

31.47 4.2 0.042   56.32 9.3 0.093   85.47 14.4 0.144 

32.04 4.3 0.043   56.78 9.4 0.094   86.22 14.5 0.145 

32.61 4.4 0.044   57.25 9.5 0.095   86.98 14.6 0.146 

33.17 4.5 0.045   57.72 9.6 0.096   87.75 14.7 0.147 

33.73 4.6 0.046   58.19 9.7 0.097   88.53 14.8 0.148 

34.28 4.7 0.047   58.66 9.8 0.098   89.32 14.9 0.149 

34.82 4.8 0.048   59.14 9.9 0.099   90.12 15.0 0.150 

35.36 4.9 0.049   59.61 10.0 0.100        

35.90 5.0 0.050   60.09 10.1 0.101        
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APPENDIX 7: BIOFLEX® WITH NO LOADING STATION™ 
CONVERSION CHART 

 
Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain   Press (-kPa) % Elong Strain 

0.00 0.0 0.000   7.11 11.4 0.057   18.45 22.8 0.114 
0.07 0.2 0.002   7.28 11.6 0.058   18.67 23.0 0.115 
0.14 0.4 0.004   7.45 11.8 0.059   18.89 23.2 0.116 
0.22 0.6 0.006   7.63 12.0 0.060   19.11 23.4 0.117 
0.29 0.8 0.008   7.80 12.2 0.061   19.33 23.6 0.118 
0.37 1.0 0.010   7.98 12.4 0.062   19.55 23.8 0.119 
0.46 1.2 0.012   8.16 12.6 0.063   19.77 24.0 0.120 
0.54 1.4 0.014   8.34 12.8 0.064   19.99 24.2 0.121 
0.63 1.6 0.016   8.52 13.0 0.065   20.21 24.4 0.122 
0.71 1.8 0.018   8.70 13.2 0.066   20.43 24.6 0.123 
0.80 2.0 0.020   8.88 13.4 0.067   20.65 24.8 0.124 
0.90 2.2 0.022   9.06 13.6 0.068   20.87 25.0 0.125 
0.99 2.4 0.024   9.25 13.8 0.069   21.09 25.2 0.126 
1.09 2.6 0.026   9.44 14.0 0.070   21.31 25.4 0.127 
1.18 2.8 0.028   9.62 14.2 0.071   21.53 25.6 0.128 
1.28 3.0 0.030   9.81 14.4 0.072   21.75 25.8 0.129 
1.39 3.2 0.032   10.00 14.6 0.073   21.97 26.0 0.130 
1.49 3.4 0.034   10.19 14.8 0.074   22.20 26.2 0.131 
1.60 3.6 0.036   10.38 15.0 0.075   22.42 26.4 0.132 
1.71 3.8 0.038   10.57 15.2 0.076   22.64 26.6 0.133 
1.82 4.0 0.040   10.77 15.4 0.077   22.86 26.8 0.134 
1.93 4.2 0.042   10.96 15.6 0.078   23.08 27.0 0.135 
2.04 4.4 0.044   11.16 15.8 0.079   23.30 27.2 0.136 
2.16 4.6 0.046   11.35 16.0 0.080   23.52 27.4 0.137 
2.28 4.8 0.048   11.55 16.2 0.081   23.75 27.6 0.138 
2.40 5.0 0.050   11.75 16.4 0.082   23.97 27.8 0.139 
2.52 5.2 0.052   11.95 16.6 0.083   24.19 28.0 0.140 
2.64 5.4 0.054   12.15 16.8 0.084   24.41 28.2 0.141 
2.77 5.6 0.056   12.35 17.0 0.085   24.63 28.4 0.142 
2.89 5.8 0.058   12.55 17.2 0.086   24.85 28.6 0.143 
3.02 6.0 0.060   12.75 17.4 0.087   25.07 28.8 0.144 
3.15 6.2 0.062   12.95 17.6 0.088   25.29 29.0 0.145 
3.28 6.4 0.064   13.16 17.8 0.089   25.51 29.2 0.146 
3.42 6.6 0.066   13.36 18.0 0.090   25.73 29.4 0.147 
3.55 6.8 0.068   13.57 18.2 0.091   25.95 29.6 0.148 
3.69 7.0 0.070   13.77 18.4 0.092   26.17 29.8 0.149 
3.83 7.2 0.072   13.98 18.6 0.093   26.39 30.0 0.150 
3.97 7.4 0.074   14.19 18.8 0.094   26.61 30.2 0.151 
4.11 7.6 0.076   14.39 19.0 0.095   26.83 30.4 0.152 
4.26 7.8 0.078   14.60 19.2 0.096   27.05 30.6 0.153 
4.40 8.0 0.080   14.81 19.4 0.097   27.27 30.8 0.154 
4.55 8.2 0.082   15.02 19.6 0.098   27.49 31.0 0.155 
4.70 8.4 0.084   15.23 19.8 0.099   27.70 31.2 0.156 
4.85 8.6 0.086   15.44 20.0 0.100   27.92 31.4 0.157 
5.00 8.8 0.088   15.66 20.2 0.101   28.14 31.6 0.158 
5.15 9.0 0.090   15.87 20.4 0.102   28.36 31.8 0.159 
5.31 9.2 0.092   16.08 20.6 0.103   28.57 32.0 0.160 
5.47 9.4 0.094   16.29 20.8 0.104   28.79 32.2 0.161 
5.62 9.6 0.096   16.51 21.0 0.105   29.00 32.4 0.134 
5.78 9.8 0.098   16.72 21.2 0.106   29.22 32.6 0.135 
5.94 10.0 0.100   16.94 21.4 0.107   29.43 32.8 0.136 
6.11 10.2 0.102   17.15 21.6 0.108   29.65 33.0 0.137 
6.27 10.4 0.104   17.37 21.8 0.109   29.86 33.2 0.138 
6.43 10.6 0.106   17.59 22.0 0.110   30.07 33.4 0.139 
6.60 10.8 0.054   17.80 22.2 0.111       
6.77 11.0 0.055   18.02 22.4 0.112       
6.94 11.2 0.056   18.24 22.6 0.113       

 


