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A novel method of administration into deep nasal cayity in conscious rats
Intranasal (i.n.) administration has been considered

) 0 RO R 6 G R (@ Gl The o.riginal injection device ('particular cfit%leter an.d modiﬁfed r.estrainer) for
nervous system as well as to achieve high || COnScious rats was prepared in order to inject dosing solution into the deep
bioavailability without first-pass effect. Since the || nasal cavity and restrain the nose.
methods reported in literatures are performed in .
rats under I:\nesthesia or surgery, thol;e cannot be Cribriform  Olfactory bulb
applied to some preclinical studies due to their
influence on pharmacokinetics, pharmacodynamic
markers and efficacy. The i.n. administration to
nasal cavity in conscious rats was very difficult
because location of nose is hardly fixed and the
external nostril is anfractuous and narrow. The aim
of this study was to establish i.n. administration ; D . .

\method using conscious rats. Administration site

Resul ts Fig. 1. The administration site in rat nasal cavity by using the original injection device.
B o ek The dosing solution was i.n. administered into the nasal cavity of rats by using the
( 03s meli:"_' :)0 el( mg/kg) ) original injection device. The i.n. administration to anesthetized rats was achieved by
ral . . . . 0n0 . .
5 03 -B-LN. anesthesia 5 min using the catheter into nasal cavity under supine position. The anesthesia and supine
50.25 -o-1.N. coscious position were kept for S min. The insertion length of the catheter into rat nasal cavity
= 02 AUCoaan under both conditions was set 15 mm. In order to evaluate the feasibility of i.n.
= - s . . . . .
2015 ° 0.002 # administration to conscious rats, five compounds (omeprazole, midazolam, paclitaxel,
E 01 ™ 0317 erythromycin and roxithromycin) were selected from the different properties of
< . . . . oy . .
E o 0.195 biopharmaceutics drug disposition classification system (BDDCS).
0.05 All animal protocols were approved by the Institutional Animal Care and Use Committee of Shonan
0 \Research Center, Takeda Pharmaceutical Company Ltd.. Y,
0 4 8 12 16 20 24 Ve N/
Time after administration (h . .
N '“;“1" " /k; ) 001 . Paclitaxel (1 mg/kg) Summary and Discussion
1dazolam m o o .
0.12 —-Oral ghe _ :?;i"anesthesia S min ¥ The original device was developed for
g o1 SN mesthiesla Sui g 0.008 ~e-LN. coscious accurate injection into the nasal cavity of
.IN. coscious o
Eo.os E 0.006 AUCo-24n conscious rats (CV values of AUC were from
= AUC0-24n £ Y 0.002 * 2.6 to 30%.).
2 0.06 o o001 £
"'-'E 008 . 0.219 i g 0.004 ] 0.041 v AUC comparison
E 0113 2 0002 ®| 002 L.N. conscious > Oral
O 0.02 © The i.n. administration of dosing solution to
0 0 conscious rats was achieved since absorption with
avoidance of first-pass was confirmed regardless of
0 4 8 12 16 20 24 0 4 8 12 16 20 24 BDDCS class
Time after administration (h) Time after administration (h) : . -
Class 1 L.N. anesthesia > I.N. conscious
> < > Class 2 < Since supine position were kept for S min under the
. Roxithromycin (3 mg/kg) anesthesia condition, the retention time of dosing
0.35 | Erythromycin (3 mg/kg) 03 Ze-Oral solution in the nasal cavity under the anesthesia
~ 03 :?l:al thesia 5 mi ~025 -#-LN. anesthesia 5 min condition could be longer than that under the
e LN e e 3 i 2 ~®-LN. coscious Longer retention time could induce
2025 o 2 02 AUC0-24h \__overestimate of the nasal absorption. J
= 02 AUCo-24n z ®| 0826 V- . N
£ 01s ®| 00247 g 015 m| 2449 Conclusion
£ m| o0602* g . )
£ 01 g 0l | 200 In this study, the novel method of i.n.
2 ®| 0354 g
< . . . .
© 0.05 ©0.05 administration to conscious rats was
0 0 developed. This established method
0 4 8 12 16 20 24 0 4 8 12 16 20 24 bl tudi th
Time after administration (h) Time after administration (h) enables studies on (g
\_ Class 3 I\ Class 4 )| pharmacokinetics and pharmacology
Fig. 2. Concentrations of omeprazole, midazolam, paclitaxel, erythromycin and to be performed without anesthesia
roxithromycin in rat plasma after oral or intranasal administration. and surgery.
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