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Optimization of chemical hair removal in SD rats by D-optimal design
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[ Abstract]  Objective To screen the optimal parameters for depilation in SD rats, and to provide an experimental
prerequisite for the establishment of animal models of skin photoaging. Methods The effects of concentrations and time of
the chemical depilatory Na,S treatment on the hair removal efficiency were evaluated by the number of residual hair per
milimeter square and the damaged area of the skin in rats, and the parameters for hair removal were further optimized by D-
optimal design. Results Working concentration of Na,S was the critical factor affecting its capability of hair removal. No
depilation was observed when the concentration of Na,S was lower than 5% , while skin damage began to appear and be-
came severe gradually when the concentration of Na,S was above 7% . Therefore, 6% Na,S was taken as the basic concen-
tration for depilation. Hair removal was observed with 6% Na,S treatment for 5 min. After 10 min of treatment, the surface

of the skin turned to be smooth, and this tendency continued until 15 min. After 15 min, skin damage occurred and turned
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more severe after 20 min. When treated for over 25 min, skin damage similar to skin burns was observed with naked eyes.

Overall, our study with the D-optimal design showed that the effect of hair removal in the SD rats was optimal when treated

with 7% Na, S for 10 min, causing no skin damage and residual hair left. Conclusions Highly efficient hair removal in

SD rats can be achieved with chemical depilatory optimized by D-optimal design.
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Note. Numbers 0 to 7 indicate the concentration of Na,S as percentage of mass.

Fig.1 Effect of Na,S concentration on hair removal in SD rats
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Note. Numbers 0 to 30 indicate the time of Na,S treatment in minutes.

Fig.2 Effect of the time of Na,S treatment on hair-removal in rats
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Tab.1 D-optimal design for screening the best concentration and time of Na,S treatment in SD rats for best results of depilation

o [ Factors R Effects
(R fEFHIRT 1)/ min BARAT M e’ HAR Y i
Concentration of Na,S Depilation time Residual hairs per cm? Area of skin damage
1 7 15 0 0.9
2 5 15 5 AR DLz No skin damage observed
3 5 20 2 0.1
4 3 15 AT Countless AU 45 No skin damage observed
5 7 10 1 A LBz No skin damage observed
6 3 20 BT} Countless ALKz 45t No skin damage observed
7 5 10 46 AU 745 No skin damage observed
8 7 20 0 10
9 3 10 BT Countless ALK 45t No skin damage observed
10 0 20 AR Countless HKILEZ#t No skin damage observed
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3 Na,S ¥ & K B[] 52 ELATE FH X 5 B 3850 SR 1 32 1)

Note. Numbers 1 to 10 indicate the order of experiments.

Fig.3 Interacting effects of concentration and time of Na,S treatment on depilation results in the rats
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