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Figure 1.  ATR-FTIR spectra show characteristic bands during PP coupon coating and heat curing: (a) PP-PEI spin coated; (b) PP-PEI-SMA spin coated; and (d) PP-PEI-SMA-PEI spin coated and heat cured.

Table 1.  Growth of Pseudomonas aeruginosa on 1.2 cm2 coupons during incubation in a CDC bioreactor for up to 48h at 22 ± 1oC with raw data and calculations of log CFU/cm2 shown. Data for 26 h, the batch phase, was collected semi-hourly while data for 48 h, the continuous phase, was collected as a single endpoint sampling.  Data individually shown for (a) native PP incubated up to 26 h ;  (b) PP-PEI-SMA-PEI inbubated up to 26 h; (c) native PP incubated for 48 h, replicate 1;  (d) native PP incubated for 48 h, replicate 2;  (e) PP-PEI-SMA-PEI incubated for 48 h, replicate 1; and (f) PP-PEI-SMA-PEI incubated for 48 h, replicate 2.
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Table 2.  Quantification of 48 h biofilm of Pseudomonas aeruginosa  on three 1.2 cm2 (a) native PP and (b) PP-PEI-SMA-PEI coupons harvested over time (min) after cleaning with 65oC DI water at 0.7 Pa laminar flow. 
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Dilution 
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Plate #1 

CFU

Plate #2 

CFU

Dilution 
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Plate #1 

CFU

Plate #2 

CFU Sum CFU

CFU/ml 

(sum/2.2)*

10*(1/dilu

tion)

CFU/coupo

n                    

 (10 ml 

vol)

CFU/cm

2

     

(CFU/coup

on)/1.2

Log 

CFU/cm

2

Mean log 

CFU/cm

2

stdev log 

CFU/cm

2

1 -6 220 230 -7 33 28 5112.32x10

9

2.32x10

10

1.03x10

10

10.01 9.97 0.04

2 -6 173 201 -7 18 20 4121.87x10

9

1.87x10

10

8.31x10

9

9.92

3 -6 210 201 -7 15 20 4462.03x10

9

2.03x10

10

9.02x10

9

9.96

4 -6 228 230 -7 26 20 5042.29x10

9

2.29x10

10

1.02x10

10

10.01
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(CFU/coup

on)/1.2
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2

Mean log 

CFU/cm

2

stdev log 

CFU/cm

2

1 -6 250 224 -7 29 35 5382.45x10

9

2.45x10

10

2.04x10

10

10.31 10.36 0.06

2 -6 303 383 -7 20 32 7383.35x10

9

3.35x10

10

2.79x10

10

10.45

3 -6 205 285 -7 25 36 5512.50x10

9

2.50x10

10

2.08x10

10

10.32

4 -6 289 252 -7 28 35 6042.75x10

9

2.75x10

10

2.29x10

10

10.35
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2

     

(CFU/coup

on)/1.2

Log 

CFU/cm

2

Mean log 

CFU/cm

2

stdev log 

CFU/cm

2

1 -4 219 225 -5 20 19 4832.19x10

7

2.19x10

8

9.97x10

7

7.99 8.04 0.05

2 -4 273 285 -5 51 35 6442.93x10

7

2.93x10

8

1.30x10

8

8.11

3 -4 220 250 -5 21 40 5312.41x10

7

2.41x10

8

1.07x10

8

8.03

4 -4 220 250 -5 35 25 5132.33x10

7

2.33x10

8

1.04x10

8

8.02
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CFU Sum CFU

CFU/ml 

(sum/2.2)*

10*(1/dilu
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 (10 ml 

vol)
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2

     

(CFU/coup

on)/1.2

Log 

CFU/cm

2

Mean log 

CFU/cm

2

stdev log 

CFU/cm

2

1 -4 132 124 -5 9 11 2751.25x10

7

1.25x10

8

1.04x10

8

8.02 8.09 0.07

2 -4 173 183 -5 19 17 3921.78x10

7

1.78x10

8

1.48x10

8

8.17

3 -4 164 150 -5 20 22 3561.62x10

7

1.62x10

8

1.35x10

8

8.13

4 -4 141 125 -5 8 16 2901.32x10

7

1.32x10

8

1.10x10

8

8.04
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Time Point # - Coupon #  Time (min)

Dilution range to 

plate Dilution countedPlate #1 CFUPlate #2 CFUSum CFU

CFU/ml 

(sum/2)*10*(1/dilution)

CFU/coupon                    

 (10 ml vol)

CFU/cm

2

     

(CFU/coupon)/1.2

Mean CFU/cm

2

Log 

CFU/cm

2

Mean log 

CFU/cm

2

stdev log 

CFU/cm

2

1-1 0 0 to -8 -6 385 469 854 427000000 4270000000 3558333333 3906944444 9.55 9.59 0.04

1-2 -6 452 502 954 477000000 4770000000 3975000000 9.60

1-3 -6 455 550 1005 502500000 5025000000 4187500000 9.62

2-1 15 0 to -8 -3 655 602 1257 628500 6285000 5237500 5201389 6.72 6.72 0.00

2-2 -3 675 574 1249 624500 6245000 5204167 6.72

2-3 -3 699 540 1239 619500 6195000 5162500 6.71

3-1 30 0 to -8 -3 145 174 319 159500 1595000 1329167 1305556 6.12 6.11 0.05

3-2 -3 109 163 272 136000 1360000 1133333 6.05

3-3 -3 200 149 349 174500 1745000 1454167 6.16

4-1 45 0 to -8 -3 117 187 304 152000 1520000 1266667 1227778 6.10 6.09 0.03

4-2 -3 128 145 273 136500 1365000 1137500 6.06

4-3 -3 139 168 307 153500 1535000 1279167 6.11

5-1 60 0 to -8 -3 99 106 205 102500 1025000 854167 869444 5.93 5.94 0.01

5-2 -3 87 121 208 104000 1040000 866667 5.94

5-3 -3 89 124 213 106500 1065000 887500 5.95

6-1 75 0 to -8 -2 960 952 1912 95600 956000 796667 678472 5.90 5.82 0.10

6-2 -2 854 870 1724 86200 862000 718333 5.86

6-3 -2 560 689 1249 62450 624500 520417 5.72

7-1 90 0 to -8 -2 95 95 190 9500 95000 79167 86389 4.90 4.94 0.04

7-2 -2 96 109 205 10250 102500 85417 4.93

7-3 -2 89 138 227 11350 113500 94583 4.98

8-1 105 0 to -8 -1 485 294 779 3895 38950 32458 34500 4.51 4.53 0.11

8-2 -1 458 605 1063 5315 53150 44292 4.65

8-3 -1 246 396 642 3210 32100 26750 4.43
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Time Point # - Coupon #  Time (min) Dilution range to plate Dilution counted Plate #1 CFUPlate #2 CFUSum CFU

CFU/ml 

(sum/2)*10*

(1/dilution)

CFU/coupon                    

 (10 ml vol)

CFU/cm

2

     

(CFU/coupon)/1.2

Mean CFU/cm

2

Log 

CFU/cm

2

Mean log 

CFU/cm

2

stdev log 

CFU/cm

2

1-1 0 0 to -8 -4 690 730 1420 7100000 71000000 59166667 56152778 7.77 7.76 0.02

1-2 -4 650 685 1335 6675000 66750000 55625000 7.75

1-3 -4 625 663 1288 6440000 64400000 53666667 7.73

2-1 15 0 to -8 -1 200 204 404 2020 20200 16833 16292 4.23 4.21 0.01

2-2 -1 185 206 391 1955 19550 16292 4.21

2-3 -1 179 199 378 1890 18900 15750 4.20

3-1 30 0 to -8 -1 202 226 428 2140 21400 17833 17583 4.25 4.24 0.02

3-2 -1 203 198 401 2005 20050 16708 4.22

3-3 -1 241 196 437 2185 21850 18208 4.26

4-1 45 0 to -8 -1 101 105 206 1030 10300 8583 10347 3.93 4.00 0.12

4-2 -1 167 168 335 1675 16750 13958 4.14

4-3 -1 99 105 204 1020 10200 8500 3.93

5-1 60 0 to -8 -1 95 90 185 925 9250 7708 6847 3.89 3.85 0.05

5-2 -1 82 75 157 785 7850 6542 3.82

5-3 -1 77 74 151 755 7550 6292 3.80

6-1 75 0 to -8 0 604 602 1206 603 6030 5025 4988 3.70 3.70 0.00

6-2 0 584 610 1194 597 5970 4975 3.70

6-3 0 601 590 1191 596 5955 4963 3.70

7-1 90 0 to -8 0 358 354 712 356 3560 2967 2857 3.47 3.50 0.10

7-2 0 406 409 815 408 4075 3396 3.53

7-3 0 278 252 530 265 2650 2208 3.34

8-1 105 0 to -8 0 25 45 70 35 350 292 318 2.46 2.49 0.11

8-2 0 58 41 99 50 495 413 2.62

8-3 0 25 35 60 30 300 250 2.40
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Time Point - Coupon #Time (h)

Dilution range to 

plate

Dilution 
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Plate #1 

CFU

Plate #2 

CFU

Dilution 

counted

Plate 

#1 CFU

Plate 

#2 CFU
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CFU

CFU/ml 

(sum/2.2)*10*(1/dilution)
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 (10 ml vol)

CFU/cm

2

     

(CFU/coupon)/1.2

Log 

CFU/cm

2

Mean log 

CFU/cm

2

stdev log 

CFU/cm

2

1-1 1 0 to -4 -1 264 247 -2 29 34 574 26091 260909 217424 5.34 5.32 0.02

1-2 -1 232 243 -2 24 35 534 24273 242727 202273 5.31

2-1 2 0 to -4 -1 167 128 -2 17 22 334 15182 151818 126515 5.10 5.14 0.05

2-2 -1 143 198 -2 28 23 392 17818 178182 148485 5.17

3-1 3 -1 to -5 -1 178 109 -2 21 24 332 15091 150909 125758 5.10 5.18 0.12

3-2 -1 202 222 -2 25 35 484 22000 220000 183333 5.26

4-1 4 -1 to -5 -1 204 208 -2 48 43 503 22864 228636 190530 5.28 5.16 0.17

4-2 -1 152 109 -2 11 14 286 13000 130000 108333 5.03

5-1 5 -1 to -5 -1 222 220 -2 23 39 504 22909 229091 190909 5.28 5.27 0.02

5-2 -1 221 190 -2 25 39 475 21591 215909 179924 5.26

6-1 6 -1 to -5 -1 239 289 -2 32 33 593 26955 269545 224621 5.35 5.32 0.05

6-2 -1 240 220 -2 26 21 507 23045 230455 192045 5.28

7-1 7 -1 to -5 -1 226 260 -2 49 50 585 26591 265909 221591 5.35 5.34 0.00

7-2 -1 248 240 -2 47 42 577 26227 262273 218561 5.34

8-1 8 -1 to -5 -1 290 291 -2 29 39 649 29500 295000 245833 5.39 5.38 0.01

8-2 -1 222 290 -2 55 57 624 28364 283636 236364 5.37

9-1 11 -1 to -5 -1 540 540 -2 59 39 1178 53545 535455 446212 5.65 5.71 0.09

9-2 -1 670 753 -2 72 69 1564 71091 710909 592424 5.77

10-1 12 -2 to -10 -2 107 123 230 115000 1150000 958333 5.98 5.88 0.14

10-2 -2 76 69 145 72500 725000 604167 5.78

11-1 24 -2 to -10 -4 157 166 -5 21 21 365 16590909 82954545 69128788 7.84 7.81 0.05

11-2 -4 122 104 -5 69 20 315 14318182 71590909 59659091 7.78

12-1 26 -2 to -10 -4 183 178 -5 14 24 399 18136364 90681818 75568182 7.88 7.81 0.09

12-2 -4 151 125 -5 10 8 294 13363636 66818182 55681818 7.75


image5.emf
Time Point # - Coupon #  Time (h)

Dilution range 

to plate

Dilution 

counted

Plate #1 

CFU

Plate #2 

CFU

Sum 

CFU

CFU/ml 

(sum/2.2)*10*(1/dilution)

CFU/coupon                    

 (10 ml vol)

CFU/cm

2

     

(CFU/coupon)/1.2

Log 

CFU/cm

2

Mean log 

CFU/cm

2

stdev log 

CFU/cm

2

1-1 1 0 to -3 -1 43 52 95 4750 47500 39583 4.60 4.68 0.12

1-2 -1 65 74 139 6950 69500 57917 4.76

2-1 2 0 to -3 -1 104 121 225 11250 112500 93750 4.97 4.86 0.16

2-2 -1 67 68 135 6750 67500 56250 4.75

3-1 3 0 to -4 -1 85 98 183 9150 91500 76250 4.88 4.83 0.07

3-2 -1 68 78 146 7300 73000 60833 4.78

4-1 4 0 to -4 -1 122 108 230 11500 115000 95833 4.98 4.93 0.07

4-2 -1 98 84 182 9100 91000 75833 4.88

5-1 5 0 to -5 -1 148 172 320 16000 160000 133333 5.12 5.05 0.10

5-2 -1 104 125 229 11450 114500 95417 4.98

6-1 6 0 to -5 -1 168 128 296 14800 148000 123333 5.09 5.09 0.00

6-2 -1 172 125 297 14850 148500 123750 5.09

7-1 7 0 to -6 -1 120 105 225 11250 112500 93750 4.97 4.93 0.06

7-2 -1 98 85 183 9150 91500 76250 4.88

8-1 8 0 to -6 -1 128 158 286 14300 143000 119167 5.08 5.17 0.13

8-2 -1 240 200 440 22000 220000 183333 5.26

9-1 10 0 to -7 -1 210 198 408 20400 204000 170000 5.23 5.29 0.08

9-2 -1 250 282 532 26600 266000 221667 5.35

10-1 12 0 to -7 -2 98 102 200 100000 1000000 833333 5.92 5.95 0.03

10-2 -2 104 120 224 112000 1120000 933333 5.97

11-1 24 0 to -8 -3 68 55 123 615000 3075000 2562500 6.41 6.44 0.04

11-2 -3 72 70 142 710000 3550000 2958333 6.47

12-1 26 0 to -8 -3 85 78 163 815000 4075000 3395833 6.53 6.49 0.06

12-2 -3 56 78 134 670000 3350000 2791667 6.45


