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Effect of temperature and time on rheological properties of Daphnes Giraldii
Cortex post-crosslinking gel plaster

LI Zhen-zhen, WAN Ling-juan, WANG Ji-long, WEI Shu-chang, LIU Xiao-xia, SHI Pan-qi, SUN Xiao-yan
Research Center of traditional Chinese Medicine Pharmaceutical Technology and Engineering of Gansu Province, Gansu University
of Chinese Medicine, Lanzhou 730000, China

Abstract: Objective To provide scientific basis for the temperature condition of Daphnes Giraldii Cortex (DGC) post-cross-linked
gel plaster during storage and transportation. Methods Taking linear viscoelastic region, modulus, yield stress, phase angle,
composite viscosity and creep compliance as evaluation indexes, amplitude scanning, frequency scanning, temperature scanning and
creep testing were carried out on the cross-linked gel plaster matrix after DGC by an advanced rotary rheometer, and relevant data of
elastic modulus, viscosity modulus, phase angle, composite viscosity, creep compliance and yield stress of the samples which were
stored at room temperature, —20 C and =50 C for 1, 3, 8, and 13 d were respectively obtained. Results All samples of DGC
post-crosslinking gel plaster showed elastic characteristics and stable state. After storage under different conditions, the state is still
stable and the dispersibility is better. The peel strength of samples stored for 8 d and 13 d was decreased. The retention of samples
stored at =50 °C for 13 d was decreased. Conclusion DGC plaster containing post-crosslinked gel matrix had stable state, good
dispersibility, initial adhesion, peel strength and shape retention when samples were stored below 0 ‘C for 3 d.

Key words: Daphnes Giraldii Cortex; post-crosslinking gel plaster; rheological properties; temperature conditions; stability; storage
time; modulus of elasticity; viscous modulus; phase angle; compound viscosity; creep compliance; yield stress; type retention
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Table 1 Treatment of samples

i N R ARENAE R TR

R TERIE C o EHEd R A/
S (%14, 0d,0d) 16 =k 0 0
S(-20°C,1d,0d) 15 -20 1 0
S(-20°C,1d,3d) 12 -20 1 3
S(-20°C,3d,0d) 13 -20 3 0
S(-20°C, 3d,3d) 10 -20 3 3
S(-20°C, 8d,0d) 8 -20 8 0
S(-20C,84d,3d) 5 -20 8 3
S(-20C,13d,04d) 3 -20 13 0
S(-20 C, 13d, 3 d) 0 -20 13 3
S(-50 C,1d,0d) 15 -50 1 0
S(-50 C,1d,3d) 12 -50 1 3
S(-50 °C,3d,0d) 13 -50 3 0
S(-50 C, 3d,3d) 10 -50 3 3
S(-50 °C, 84, 0d) 8 -50 8 0
S(-50 C, 8d,3d) 5 -50 8 3
S (=50 °C,13d,0d) 3 -50 13 0
S (=50 C, 13d, 3 d) 0 -50 13 3
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*2 AEEREFHTHROREBLMLER [LIHM S(ZE 0d 0d) AxREm]
Table 2 Variation of the modulus of sample under different temperature conditions [sample S (room temperature, 0 d, 0 d)
was taken as control sample]

100 rad-s™* 0.1 rad-s™? 25°C 35°C 45 C
FE s G&tk Gk otk 6" gtk 6"k Gtk G &tk Gk

/% L% L% L% K% L% L% L% L% /%
S(-20C,1d, 0d) 23.89 23.22 29.90 2530  26.77 22.53 25.62 20.97 28.04 22.26
S (-20 °C, 3d, 0d) 24.41 25.71 29.31 26.26  14.83 12.60 6.35 21.12 10.35 17.04
S (-20 °C, 8d, 0d) 18.49 55.03 23.77 2050  28.12 27.09 20.03 21.22 23.80 25.63
S(-20 C, 13d, 0d) 3314  67.36 34.88 32.83 2138 18.38 13.46 12.95 17.47 17.27
S (-50 C, 1d, 0d) 33.88 33.68 36.69 3261 2411 16.05 17.02 5.17 3.57 41.35
S (-50 C, 3d, 0d) 32.48 31.98 39.30 3545  17.26 12.42 18.45 12.24 23.25 14.94
S (-50 °C, 8d, 0d) 17.55 17.05 25.31 20.34 2851 22.26 18.11 11.96 20.62 13.24
S(-50 °C, 13d, 0d 20.66 56.49 27.97 2273 29.47 29.00 2314  23.69 26.95 27.01
S(-20C,1d,3d) 19.69 18.74 23.52 2263  18.56 13.64 14.07 8.50 17.79 10.36
S(-20C,3d,3d,) 20.88 53.50 23.65 2274 26.60 25.76 22.50 23.30 23.39 24.78
S(-20C,8d,3d,) 15.22 51.46 21.41 17.37 2547 25.08 18.58 20.34 20.24 22.98
S(-20C,13d,3d) 27.08 62.11 33.39 29.44  18.73 16.94 12.27 12.49 15.53 16.29

S(-50C,1d,3d) 7.64 11.94 2210 12921 17.90 15.11 18.65 15.31 20.62 16.61
S(-50 C,3d,3d) 18.39 55.54 23.25 2049  20.16 16.43 19.10 19.89 2211 24.28
S (-50 C, 8d, 3d) 19.89 19.68 23.45 23.34  21.89 15.16 16.74 10.08 21.34 12.57

S (-50 C, 13d,3d) 21.09 56.52 29.45 24.52 17.11 17.62 17.61 17.74 22.92 22.48
FEAh S(£iR, 0d,0d) 7£ 100, 0.1 rad-s LI G'Al G"43 54 16 914, 2 083.2 Pa fi19 722.8. 1314.6 Pa, £ 25. 35. 45 ‘CItf ) G'Fl G"43 BN
10 069. 7 363.6. 4945.3 Pa i1 4785.3. 3642.7. 27425Pa
For sample S(room temperature, 0 d, 0 d), the G’ and G” at 100 and 0.1 rad-s™* are 16 914, 2 083.2 Pa and 9 722.8, 1 314.6 Pa, respectively, and the G’
and G” at 25,35 and 45 “C are 10 069, 7 363.6, 4 945.3 Pa and 4 785.3, 3 642.7, and 2 742.5 Pa, respectively

%3 TAEEBEFGETHRNERNA. ANANMESHENTLUE ISR S(EIR, 0d,0d) AxTRER]

Table 3 Variation of yield stress, phase angle and composite viscosity of samples under different temperature conditions

[sample S (room temperature, 0 d, 0 d) was taken as control sample]

R R 3 BIEI% \:1 \f}%ﬁﬁ%/%u

100 rad-s™* 0.1rad-s? 25°C 40 C
S(-20C,1d,0d) 2.86 7.08 6.42 26.36 37.35
S(-20C,3d,0d) 2.96 6.23 2.59 9.14 13.35
S(-20C,8d,0d) 5.52 6.90 6.54 27.93 34.09
S(=20C,13d,04d) 3.13 4.29 0.76 20.82 59.01
S(-50C,1d,0d) 1.68 2.57 22.95 22.56 22.63
S(-50 C,3d,0d) 2.08 8.71 291 16.34 31.83
S(-50 C,8d,0d) 1.10 17.96 13.46 27.32 30.71
S(-50 C,13d,0d) 4.04 20.67 7.52 29.38 36.69
S(-20C,1d,3d) 0.53 0.68 1.26 17.63 27.86
S(-20 C,3d,3d) 0.75 4.15 1.14 21.44 38.48
S(-20C,8d,3d) 2.56 6.99 6.92 25.40 32.50
S(=20 C,13d,3d) 0.95 2.62 0.92 18.40 27.39
S(-50°C,1d,3d) 2.82 1.67 5.31 17.38 31.73
S(-50 C,3d,3d) 4.61 1.04 3.35 21.19 34.09
S(-50 C,8d, 3d) 1.14 5.55 4,01 20.61 30.16

S (=50 C,13d,3d) 6.65 5.91 3.89 17.21 32.66
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Table 4 Change in creep compliance, deformation and recovery of samples [sample S (room temperature, 0 d, 0 d) was taken

as control sample]

oy Jt=150s) JEAEAE  EERAR - J(t=150s) TBAAE  [BIERAE
TR R R % TUE% E%  E%
S(-20°C,1d,0d) 85.29 95.25 28.46 S(-20°C,1d,3d) 30.55 35.16 16.63
S(-20°C,3d,0d) 82.13 135.25 36.08 S(-20°C,3d,3d) 62.12 68.85 10.95
S(-20°C,8d,0d) 80.68 85.25 15.67 S(-20°C,8d,3d) 45.06 43.44 4.84
S(-20C, 13d,0d) 119.69 127.87 33.37 S(-20C, 13d, 3d) 92.84 91.80 20.09
S(-50°C, 1d,0d) 153.25 161.48 43.05 S(-50°C, 1d,3d) 58.90 59.84 18.72
S(-50°C, 3d,0d) 121.73 132.79 33.52 S(-50C,3d,3d) 67.69 72.13 8.39
S(-50°C, 8d,0d) 142.79 161.48 41.37 S(-50C, 8d,3d) 81.69 90.98 28.90
S(-50 °C, 13d, 0 d) 170.87 190.16 41.14 S(-50 C, 13d, 3d) 145.10 162.30 33.20
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