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Summary: The present work was to estimate pharmacokinetically calcein absorption and
mucoadhesion after intranasal administration of calcein-loaded starch viscous solution in rats. Two
experimentations (close and open systems) were employed based on the method of Hirai et al. In the
closed system, viscous starch solution remained in the nasal cavity after administration, because the
rat pharynx was occluded by a silicone gum in the horizontal setting. In the open system, the rat
was fixed at an angle of 60° relative to the horizontal plate and viscous starch solution was able to
flow away to the pharynx. With the increasing concentration of starch, the blood concentration and
bioavailability of calcein obtained in the open system were made nearly equal to those obtained in
the closed system. This trend was found to be associated with the apparent viscosity of the starch
solution. These results suggested that a viscous starch solution (gel system) with higher viscosity ade-
quately adhered to the nasal mucosa, resulting in resistance to the physical clearance by an inclina-
tion. However, in the closed system, blood concentration and bioavailability decreased with an in-
creasing concentration of starch. This was most likely due to a reduction in the contact surface area
of the viscous starch solution to the nasal mucosa and partially to a decrease in the release rate of
calcein. For poorly absorbable drugs and drugs which need “rapid onset” of pharmacological action,
a microparticulate system could be more promising than a gel system (viscous solution) to improve
contact surface area and drug release.

Keywords: calcein; viscous calcein-loaded starch solution; gel system
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Fig. 2. Comparison of Calcein Plasma Concentration in Each Ppotato Starch Solution
Administered in Close and Open Systems in Rats.
@: Closed system, O: Open system. The data represent the mean+ S.E. (n =3~ 6).
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Fig. 3. Comparison of Calcein Plasma Concentration in Each Tapioca Starch Solution
Administered in Close and Open Systems in Rats.
@ Closed system, O: Open system. The data represent the mean+S.E. (n=3 - 6).
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TaBLE 1. Pharmacokinetic Parameters of Calcein after i

.v. and i.n. Administration of Different Calcein Solutions

in Close and Open Systems in Rats and Apparent Viscosity.

Dose Cruax Tax AUCq.560 Fe Fo Fr apparent
(ug’kg)  (ng/mlL) (min) (ngmin/mL) (%) (%) (%) viscosity
(mPa-s)
iv. 100 — —  2.68x10*%+0.01 % 10¢ - — — —
a) pH 7.4 PBS soln. (control)
close system 200 137.7%£19.0 120 3.28x10*%=0.52x10* 612 — — 1.0
open system 200 66.6+8.8 120 1.25x104=0.15x 10* — 234 382 —
b) Potato starch
close system
1.0% potato starch 200 96.5+10.0 120 2.85x10*%£0.22x10* 53.2 — — 1.5
2.5% potato starch 200 89.7+10.1 120 2.32%x10%%0.22x10¢ 4383 — — 2.6
5.0% potato starch 200 79.1+2.0 180 1.79x10%4£0.09x10** 335 — — 9.4
7.5% potato starch 200 19.3x1.3 180 0.53x104+£0.01x10** 99 — —  over 100
open system
1.0% potato starch 200 67.5=13.0 90 1.83x10*=0.36x10* — 842 644 —
2.5% potato starch 200 65.2+10.0 90 1.56x10%+0.25%X10¢ — 292 673 —
5.0% potato starch 200 48.9%£90.8 120 1.34x10*x0.13x10* — 251 750 —
7.5% potato starch 200 19.2%+2.1 120 0.45x10*=0.02x10¢% — 8.3 84.3 -
¢) Tapioca starch
close system
0.5% tapioca starch 200 94.9+9.60 180 2.52x10%*+0.29 % 10* 470 — — 2.5
1.0% tapioca starch 200 60.7+6.70 180 1.83x104%0.08x10** 34.0 — - 7.2
2.5% tapioca starch 200 28.6+2.10 180 0.79x10*=0.05x10** 147 — —  over 100
open system
0.5% tapioca starch 200 62,7120 120 1.65x10%**0.31x10* — 30.7 65.3 —
1.0% tapioca starch 200 51.2+11.0 90 1.25%x10%*%0.16 % 10* - 23.3 684 —
2.5% tapioca starch 200 28.3%5.0 90 0.67x10%**£0.06%10¢* — 125 854 —
The data represent the mean*=S.E. (n =3 —6).
*: Significant difference compared with control (p<< 0.05).
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Fig. 4. Release Profile of Calcein from Starch Solution.

(a) @: control, []: 1.0% potato starch,

A 2.5% potato starch, <: 5.0% potato starch,

W: 7.5% potato starch. (b) @: control, B: 0.5% tapioca starch, &: 1.0% tapioca
starch, €: 2.5% tapioca starch. The data represent the mean £ S.E. (n = 3).
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Fig. 5. Relationship between Release Rate Constant (a) and Surface Area (b), and AUC.
@: control, [I: 1.0% potato starch, &: 2.5% potato starch, <: 5.0% potato starch, ¥: 7.5%
potato starch, Bl: 0.5% tapioca starch, £&: 1.0% tapioca starch, €: 2.5% tapioca starch.
The data represent the mean (n=138). Surface area vs AUC (x?=0.920, p<0.002).
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