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Contraction and Recovery Behavior of Collagen Film in Salt Water and Water
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Abstract | The contraction and recovery behavior of collagen film were observed in salt water and also water.

The main results are as follows.

1. The collagen film showed contraction behavior in various salt water and showed recovery behavior in
water.

2. The contraction behavior were shown remarkably under calcium ion and magnesium ion which were
divalent ions especially. They were probably due to the volume changes of collagen film like ionic polymer
gels. And these behavior were suggested that osmotic pressures of collagen film were different in
monovalent and divalent ions.

3. The contraction rate was more than 40% of the value in almost saturated calcium chloride solution.

4. The relationship between contraction ratio and ionic strength of salt solutions was linear. It will be an
important clue to explain the relationship between the contraction-relaxation of the gel and ionic strong.
And this behavior was expected development ionic strong sensor.

5. The 90% response time of contraction or recovery was less than 1 minute. If the collagen film was used
as sensing material to calcium ion, the response time satisfied the standard requirement for practical ion
SEnsors.

6. Thecollagen film showed the contraction and the relaxation behavior under the loading which was loaded
approximately in human almost muscle, and showed big work relatively.

(Received 20 October, 1997 ; Accepted 16 March, 1998)
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Fig. 1 Scheme of experimental apparatus for
measuring contraction and recovery process.
1: Collagen film 2: Upper clip 3: Lower clip 4:
Arm 5: Polystyrene stick 6: Weight 7: Brass
line 8: Beakers (A: Salt water;200ml, B: Pure
water; 1000ml1) 9: Paper 10: Laser displacement

meter
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Fig. 2 Time-course changes of measured values
of displacement measured with laser
displacement meter.
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Fig. 3 Contraction ratio of collagen film in various
3 mol/L salt water. (a): bromide, (b): chloride
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Fig. 4 Contraction ratio to concentration of salt
solutions.

(O): CaBrz, (@): CaClz, ((): LiBr, (H): LiCl
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Fig. 5 Contraction ratio to ionic strength of salt
solutions.
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Fig. 6 Time-course changes of measured values of
laser type displacement meter. The salt water
is 5mol/L CaClz solution. A: beginning of
contraction, B: 80% contraction C: 90%
contraction, D: 100% contraction, E: beginning
recovery, F: 80% recovery, G: 90% recovery,
H: 100% recovery.
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Table 1 The value of loading collagen film with
weight and clip.

Weight Number 1 2 8 4 5

Weight (g) 12.2 | 19.8 | 275 | 38.2 | 585
(in the air)
Weight & Clip(g) | 14.6 | 22.2 | 29.9 | 40.6 | 60.9
(in the air)
Weight & Clip (g) | 11.0 | 18.1 | 25.2 | 35.2 | 53.3
(underwater)
Power (kg/cm?) 092 | 15 | 21 | 29 | 44
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Fig. 7 Relationship between contraction ratio and
power in CaClz solution.

(@): 3 mol/L, (O): 5 mol/L
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Fig. 8 Relationship between contraction ratio and

work in 5 mol/L CaCl: solution.
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