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P E P

m Vp E

mP Vp 1/ 2

E m 100 V P W

141.4V E 

 

2.3  

2.3.1  



 

 6 

m m

50820812 

cm E 4 mm

Cool Flex St. Jude Medical SJM 2 E Ω
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E2 m m 3 cm

P 5 cm E m 37
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MANOVA P<0.0001 2 ERMS-V 2,000 mL 29.471.9V 3,000 mL 28.5

71.7V 4,000 mL 27.772.3V 5,000 mL 27.172.1V 6,000 mL 26.872.3V

Pv MANOVA P<0.0001 E 
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12 30.270.2V 24 27.570.3V 37 24.770.1V 45 23.870.3V

MANOVA P<0.0001 3 E 
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BIP-4: 68 30W:34 40W:34 14.372.4 mm 

BIP-8  28 30W:11 40W:17 15.171.9 mm 

m v

P=0.3755  P=0.1089 E 

 

4.4.2 BIP-4 vs. BIP-8  

m 8 BIP-4 30W 5.59±1.8184.3971.51 mm

BIP-8 30W 5.4671.6984.44±1.04 mm EBIP-4 40W 6.19

71.3985.22±1.18 mm BIP-8 40W 5.9571.4384.9271.03 mm

m m Q v 30W P=0.8645

P=0.9346 40W P=0.6235 P=0.4463 E 

BIP-4 30W 6.40±1.6985.22±1.47 mm BIP-8 30W

8.3472.1484.7670.93 mm EBIP-4 40W 6.79±1.6385.7271.46 mm
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BIP-8PBIP-4 P 30W P=0.0138

P=0.4304 40W P=0.0073 P=0.0580 11 E 

 

4.4.3 BIP-4 vs. BIP-8  

m BIP-4 30W P 5.33±1.40 mm 4.86±1.62 

mm BIP-8 30W P 3.7671.48 mm 2.5571.11 mm 

EBIP-4 40W m 5.80±1.47 mm P 4.96±1.34 mm

BIP-8 40W P 4.4171.41 mm 3.1371.19 mm E
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P Pv E30W P=0.0769 P=0.0291
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40W P=0.1123 P=0.0160 12 E 

m m BIP-4 30W

9.36±2.09 mm BIP-8 30W P 5.9872.09 mm BIP-4 40W 10.30±1.78 

mm BIP-8 40W 7.5472.25 mm BIP-4m BIP-8
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Dual bath m Single bath m

m c

A P E 

 

5.2  

5.2.1 Dual bath  

Dual bath m

Ω E2 m 24818812 cm

E

E P 2 m

P

ms P E 14-A C E 
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m mρ
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P (55) P S
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m v m

m
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5.3  

5.3.1 m  

3 m

E

n=6 37 m E 

 

5.3.2  

Single bath SB m 37 m

50820812 cm 6,000mL

E 

Dual bath DB 2 m m 24

818812 cm E W m

m Q E m 37

m E

m m 50820812 cm

E 3,000 

mL 6,000 mL E 

 

5.3.3  

BIP m

YO technica

20g E 2 m

Ω 2
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E 

50W 60 15 mL/

45

m E 

UNIP m

P 20 g SJM E

m 10×5 cm Ω m

E 15 mL/

50W 60 m E 

v m 3 m

14 E 

  + Dual bath BIP-DB n=30  

  + Single bath BIP-SB n=30  

A  + Dual bath UNIP-DB n=30  

 

5.3.4 m  

m BIP

UNIP E

E

19979 μ 3 E

3 E 

 

5.3.5 m  

peak to peak Vpp
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WaveAce 1012 Teledyne Lectoyμ E Ω

m ×

RMS-V RMS-C E 

RMS-V V  = Vpp 8 1/2  8 1/ 2 

 RMS-C mA  = 1,000 8 RMS-V /  

 

5.3.6  

7 E

m

m ANOVA

Scheffem E m m Studentm t

m m m m t

E 

JMP 9.0J (SAS Institute Inc., Cary, NC, USA) SPSS 14.0

SPSS Institute Inc., Chicago, IL, USA P p<0.05

E 

 

5.4  

5.4.1  

BIP-DB BIP-SB UNIP-DBm 18.072.1 mm 17.972.1 mm

17.772.2 mm P ANOVA P=0.8396 E 

 

5.4.2  

m m Q BIP-DB 5.2970.4784.7770.45 mm BIP-SB
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5.2970.6684.6870.63 mm UNIP-DBP 5.1170.6184.5470.45 mm

Pv ANOVA P=0.414 ANOVA P=0.225 E

m BIP-DB 5.2770.6784.7170.56 mm BIP-SB 5.377

0.9184.8370.73 mm P=0.653 P=0.480 15 E 

 

5.4.3  

m BIP-DBP 5.6070.56 mm S BIP-SB

P 4.7170.64 mm UNIP-DB 4.2470.58 mm ANOVA P<0.001 E

m BIP-DBP 5.0170.61 mm BIP-SBm 3.9870.69 mm

P<0.001 16 E BIP-DB BIP-SB m

P BIP-DB P<0.001 BIP-SB P<0.001 E 

m E 

 

5.4.4  

BIP-DB P 110.577.2 S BIP-SB

92.075.6 UNIP-DBP 84.974.7 ANOVA P<0.001 17 E

m BIP-DB -16.375.2 BIP-SB -12.273.8

UNIP-DB -10.172.0 BIP-DBP BIP-SB

UNIP-DB ANOVA P<0.001 E 

RMS-V BIP-DBP 75.772.5 V BIP-SB 68.072.1 V UNIP-DB 66.87

2.0 V BIP-DB P S BIP-SB UNIP-DB ANOVA 

P<0.001 ERMS-C BIP-DBP 738.8725.5 mA BIP-SB 807.5

723.0 mA UNIP-DB 829.7723.4 mA ANOVA P<0.001
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18 E 

 

5.5  

5.5.1 Single bath Dual bath  

Dual bath 2 m s

m P m E

Single bath 2 m P m

E37 m P 1 mS/cm m

m 20 mS/cm W (40, 57) m

m m m

P EW m 2 m

v W P Q Single bath

EWm Single bath m

P Dual bath E

Dual bath m Single bath

20 S m 100I120 W

Dual bath W P E 

m BIP-DB P BIP-SB

ERMS-V BIP-SB BIP-DB

Dual bath s m P

m E c Single bath

P

m W E

m P E 
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m Q

s EBIP-SB P BIP-DB

BIP-SBm W P P

Pv m E 

 

5.5.2  

m BIP-DB BIP-SB UNIP-DBm m

E 30W

40W m

P E m

50W P

P m 20 g W P

P

W (53, 58) E 

m m P

P P

E 

 

5.5.3 Dual bath m

 

P

W P Dual bath m

P E m m BIP-DBm

P UNIP-DB S m W
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Dual bath
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E 

Single bath m m

W Q Dual bath

m P E P

P

E  
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m

m m

m m E 

m m Q

P W m

E

P

P

mΩ E 

Dual bath Δ Dual bath

m m W

EDual bath Single bath

P W Single bath

m m

W S E 

 

m  

m P P

mΩ m E

m
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m E 

m

m

m m E 
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