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Modification of in situ perfusion in study of nasal absorption of insulin

GAO Ming-yue, HUO Ying-nan, SHEN Xin, MAO Shi-rui’

(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: The objective of this study is to develop an in vitro screening method for nasal absorption of
insulin.  First, the adaptability of in situ rat nasal perfusion test for the study of insulin was investigated. It
was found that insulin was liable to be absorbed on the silicone tube and the traditional method is not suitable.
However, addition of 0.001% Labrasol into the perfusate can effectively solve this problem. A modified
method suitable for in situ rat nasal perfusion of insulin was established with the addition of 0.001% L abrasol
into the perfusate.  Using the modified method, effect of pH and drug concentration on the absorption of insulin
in the nasal cavity was further investigated. The results suggest that compared with pH 4.5 and pH 7.4, the
drug absorption rate was the lowest at pH 6.0. The intranasal absorption mechanism of insulin may be passive

diffusion.
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Figure 1 The stability of 0.1 mg-mL™ insulin incubated in the
saline solution and nasal lavage solution and the stability of 0.1
mg-mL " insulin circulated in the silicone tube with and without
the addition of 0.001% Labrasol in the perfusate. n=3, X+s
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Figure 2 Effect of perfusate pH on the absorbed amount (A)

and absorption rate (B) of 0.1 mg-mL™* insulin on the nasa
mucosa. n=4, X+s

Table 1 Nasal absorption of 0.1 mg-mL ™" insulin at different
pH. K: Absorption rate constant; r: Coefficient. n=4, X<s.
"P<0.05 vspH 6.0

pH K/1073 min* r

45 0.8+0.1 0.9499
6.0 07+0.1 0.9718
7.4 1.2+02 0.9842
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Figure 3 Effect of perfusate concentration on the absorbed
amount (A) and absorption rate (B) of insulin (pH 6.0) on the
nasal mucosa. Nn=3, XS

Table 2 Nasal absorption of insulin (pH 6.0) at different

concentrations. n=3, X£S
Concentration/mg-mL " K /103 min* r
0.1 29+ 05 0.9739
0.3 2.1+0.07 0.987 6
0.5 22+05 0.9952
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