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Rheological properties of poloxamer 407 aqueous solutions
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Abstract: Rheological properties of poloxamer 407 (brand named Pluronic F127) were examined by

changing shear rate, temperature and the recovery properties of apparent viscosity after heating for several times.

The results indicated that poloxamer 407 aqueous solution showed a Newtonian behavior at a low concentration

while it might be a pseudoplastic fluid when the concentration reached a certain point. The thixotropy and

the sol-gel transition temperature decreased with increasing the concentration (it could be an in situ gel at body

temperature when the concentration of poloxamer 407 up to 15.25%).

The results that obtained from the

rheological data would be useful in the application of poloxamer 407 such as in situ gel preparation.
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Figure 1 Apparent viscosity () of poloxamer 407 aqueous solution (0.10% a; 5.00% b; 10.00% c) with indicated temperature as a

function of stress rate (D). Temperature: (4) 25 C; (m) 37 C; (®) 45 C.
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Table 1 Parameters of rheology and correlation coefficient at
indicated concentration from studying on effect of stress rate on
apparent viscosity. n=3, x*s

Concentration ~ Non-Newtonian Consistency Correlation
/% index (n) coefficient (k)  coefficient (R)
15.25 —0.006 5+0.000 1 100.38 £ 2.41 0.999 7
16.00 0.0513+0.001 1 116.61 £2.15 1.000 0
16.69 0.113 6 +0.001 7 143.91 £ 1.89 1.000 0
18.00 0.120 6 = 0.000 9 173.96 + 1.56 1.000 0
20.00 0.1234+0.001 9 235.97 £ 3.67 0.999 8
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Figure 2 Apparent viscosity (1) of poloxamer 407 aqueous
solution with indicated concentration as a function of stress
rate (D). A: Effect of stress rate on apparent viscosity at low
temperature. (m) 15.25%, 25 C; (v) 16.00%, 24 C; (®) 16.69%,
23 °C; (a) 18.00%, 22 ‘C. (n = 3); B: Effect of stress rate on
apparent viscosity at high temperature. (m) 15.25% 37 C; (®)
16.00%, 37 C; (@) 16.69%, 33 C; (v) 18.00%, 33 C; (a)
20.00%,30 'C. (n=3)
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Table 2 Parameters of rheology and correlation coefficient at indicated concentration from studying on hysteresis of poloxamer 407

aqueous solution. n=3, X=*s
Concentration/% 7/'C Stress rate Non-Newtonian index (1) Consistency coefficient (k) Correlation coefficient (R)
15.25 37 i 0.019 3 +0.000 3 89.75+1.23 0.999 8
37 l 0.112 6 +£0.001 3 81.55+1.54 0.999 6
16.00 37 1 0.0513+0.001 1 116.61 £2.15 1.000 0
37 | 0.077 4 +£0.000 9 104.36 + 1.56 1.000 0
16.69 33 1 0.1072+0.001 9 147.22 +2.45 1.000 0
33 1 0.118 1 £0.002 1 141.40 +2.13 1.000 0
20.00 30 1 0.112 5+0.000 9 247.60 + 1.84 1.000 0
30 l 0.113 6 +0.001 1 245.87 +1.89 1.000 0
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Figure 3  Hysteresis of poloxamer 407 aqueous solution. /' -
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Figure 4 Apparent viscosity (r) of poloxamer 407 aqueous
solution with indicated concentration as a function of temperature
(7). Concentration of poloxamer 407 aqueous solution: (m)
15.25%; (+) 16.00%; (@) 16.69%; () 18.00%; (4) 20.00%; (¥)

25.00%. Stress rate: 24 s~'; Constant temperature time: 10 min
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Figure 5 Apparent viscosity (#) of 16.69% poloxamer 407
aqueous solution with indicated times of heating as a function of
temperature (7). The times of heating: (m) 1st heating; (@) 2nd
heating; (A) 3rd heating; (¥) 4th heating. Stress rate: 24 s ';
Constant temperature time: 10 min
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