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Nebulizer treatment has been used for some nasal diseases. The effectiveness of the nebulizer
treatment has been confirmed from clinical view points until now. However there are a few researches
that evaluate the effect of the nebulizer treatment theoretically and quantitatively. This study analyzed
intranasal transport phenomena for five patient’s cases by means of Computational Fluid Dynamics
(CFD). This study constructed three-dimensional geometry model of nasal cavities. From the results
characteristics of airflow and medicinal droplet transportation strongly depend on inflow conditions such
as inflow angle, velocity and size of particle even if there are the individual differences for the shape of
patient’s nasal cavity. Circulation flow is found in the lower inlet angle and inlet velocity conditions.
This circulation flow is able to extend residence times of airflow and medicinal droplet in nasal cavity,
consequently enhance the effect of the nebulizer treatment.
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Fig.S three-dimensional nasal cavity model for case-1

Table 1 Patient’s case data
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Fig.4 Stream lines and contour map of flow velocity in nasal
cavities, case-3: 0.5m/s inlet velocity and 30 degree inlet
angle.

Fig.5 Stream lines and contour map of flow velocity in nasal
cavities, case-3: 0.5m/s inlet velocity and 60 degree inlet
angle.

Fig.G Stream lines and contour map of flow velocity in nasal
cavities, case-3: 0.5m/s inlet velocity and 90 degree inlet
angle.
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(a) inlet angle 30 degree

(b) inlet angle 60 degree

(¢) inlet angle 90 degree

Fig.7 Trajectory lines of medicinal aerosol
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Fig.S Relationship between maximum velocity and pressure
drop
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Fig.9 Relationship between deposition ratio and pressure
drop

100 T T =
op 4 ° 4
i G a5 | a 4
—. P00+ ! 84 | ! |
2 ' B0
B a
E' 800 Al L L | |
= Q 30 degree, left
%_ o & O 30 degree right
8 0 # < 60 degree, left

& 60 degree. night
: = 90 degree, left
8\:.0 A %0 degree, right

L | | I I T
lf'U'%.-t() 060 080 10 12 14 16

Maximum velocity [m/s]

Fig.lO Relationship between deposition ratio and maximum
velocity

AL7ZEZ A, WTROEFIZEB W THIEA
AL 307 OFMHICT, BPERICIA < SR
BEEINDZENHLNI o=, £T2, TRA
WEZER T SE5 Z L THRBERE RN
IS Z LR ST, ARFZE T 5 EH]
DHDIFHT T DD, RFERLD RWZIin
Te RN, G AN FE SR X2 BT it 5
LD MOIEFICBNTHRINT 5O L HE
BaxNDb, LR TIAMEE 30° Zdhé L
TSI TR E 2 T 4 F—1hE % £l
THZ IR, RFEIREZN EHKS 58
DEEZBND,

5. EleIEEmILE
(7R, WFIE /0 K ONEHERFJE 5 1
EY)

CMEREamsc) GGt 2 1)

O PoE, WAREA, FHE—, PES,
LA, $aARZER], & REE AhE 2 x5
& Lz smezeffiN o CFD fghr, HAHE
WeraTm U B e, BIif, 76 & 752
£ 2009, 590-596.

@ WAEA, FEB, E, REE &
e NI 35 17 5 Computational Fluid
Dynamics Simulation, H &NHMEEE L,
HIA, 5275 14, 2009, 24-29.

rayE) Gt 8 )

O ke, LAREA, THE—, TEE,
MR SR, LARH, & RR A i E 2
Gl Lo alEZ2fiin e CFD fi##T, 2008
£ H ARBER = g S JE R R
2008.03,4 15 )=,

@ AEA, THB—, WAE, PEE,
& e 22 [ N @ Computational Fluid
Dynamics Simulation, 2008 “£EH 7
7Y VRGeS, 2008.09,F47T

@ faE, uARmEA, THB—, TEE,
A, $aARFER], SPREHEICR T
% ELPEN ORI 2 A Mgk H 40 CFD
FEAT, 2008 4L LAER4ESS, 2008.09,
filie.

@ [UAREA, B EREBGR AT OF 272
JE PH— I B R B AT & AR (RN B B
fEHT, HAREVERT# ST IE R RS
(FAFFaTE) , 2009.05, D,

® AREA, BRI O L RN B E
EHRGA~OEMH, (bFLFRERE - B
TRVF RS 5 HEMEa (AR
{#), 2009.05, KK.

® Takahisa Yamamoto, Syoji Yoshikawa,
Koutaro Watanabe, Seiichi Nakata,
Tsutomu Nakashima, Tsuyoshi
Yamamoto, Heat and Mass Transfer
Characteristics in Nasal Cavity, 11th
UK Heat Transfer Conference, 2009.09,
London.

@ AIHER, ILAEA, THHE—, TS,
WA, R =T AP —IREICBT D5
PEN Y s BRI B3 %8, # A&
HPEEE AN 7+ — 7 5009, 197,
2009.11, =,

Takahisa Yamamoto, Seiichi Nakata,
Tsutomu Nakashima, Tsuyoshi
Yamamoto, Intranasal Transportation
Phenomena of Medicinal Droplets, 6th
World Congress on Biomechanics,
2010.08, Singapore (accepted).

(Z fth)
R BR— A
http://www. kobe—kosen. ac. jp/kenkyu/ytak
a/study. html



6. HWF7EH

(D) Wr7eRE#E

A E/A ( Yamamoto Takahisa )
M TR EEM R - Bk T -
HEHZ

B &5+ 10345960




