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Optimization of nasal administering conditions with the formulation
development.
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In order to establish the evaluation system to optimize the nasal
formulation, drug absorption from the powder formulations following nasal administration
was investigated. The balance of the nasal residence of the drug and the dissolution from
powder in the nasal cavity was an important factor to determine the nasal drug absorption.
This finding suggested the feasibility that the nasal absorption is improved by controlling
the nasal residence time of powder formulation. On the other hand, it was clarified that the
transcellular permeability of the drug is dependent on the origin of the cell used for in vitro
study. This finding would lead to renewing and improving the estimation system for nasal
drug absorption, which had been previously established.
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Fig. 1 Maintenance of mucociliary clearance with
mucin solution applied on the surface of nasal
septum. Results are expressed as the mean *
S.E.. ***:<0.005, **;<0.05 compared with 0 min at
each condition
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Fig.2 Correlation between mucociliary clearance
(MC) and ciliary beat frequency (CBF). Data are
expressed as the mean + S.E. of three to five
independent experiments.
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Fig. 3 Clearance profile of fluorescent microsphere

(FMS) from rat nasal cavity. Results are expressed
as the mean * S.E..
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Fig. 4 Plasma concentration-time profiles of
griseofulvin following nasal applications of powder
formulations with different particle sizes to rats.
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Fig. 6 Effect of treatment with propranolol and
terbutaline on plasma concentration-time profiles of
norfloxacin following nasal applications of solution

to rats. Results are expressed as the meant S.E.*
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Fig. 7 Effect of the treatment with 2,4-dinitrophenol
(DNP) on plasma concentration-time profiles of
acyclovir following nasal applications of powder to
rats. Results are expressed as the meant S.E.*; p<0.05,
compared with control. Keys; I.N., intranasal
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Table Comparison of permeability of drugs across EpiAirway”

and Caco-2 monolayer

EpiAirway” Caco-2
Druas

Papp(cm/s)*  s.e** Papp(cm/s)*  s.e.**

Atenolol 2.40 7.44 2.10 2.50

antipyrine 48.1 715 16.8 13.0

Acyclovir 2.99 7.25 1.37 0.72

Sulfanilic acid 2.78 4.88 3.68 3.96

Methotrexate 1.26 1.64 5.95 2.17

Inulin 2.83 2.02 0.34 0.09

Mannitol 4.93 9.85 0.91 0.14
*:x 107 **:x 107
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Establishment of kinetic model for
estimating the drug absorption from viscous
formulation following nasal application.
2009 AAPS Annual Meeting and Exposition
2009 11 12  Los Angeles Convention
Center (Los Angeles, CA, USA)

Evaluation on the in vivo nasal
absorption of the drug from a dry powder
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Exposition 2009 11 12  Los Angeles
Convention Center (Los Angeles, CA, USA)

Establishment and characterization
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mucociliary clearance ~ Correlation between
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CA, USA)
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