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Theoretical Analyses of Particle Deposition in a
Five-lobe Compartment Human Lung Model
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F71%9 249 At AAel dviy BE FFE v E7tE FYE YA (inhaled particles) ol
A dvit & %o] ¥ (lung)o) FAHEIIG AT FAS At = F4 L 6 A (diseased) H
dd, F98 4R FA P9 AU (deposition site and dose)}e YA AV BF P
(breathing pattern)oll wal & Aol& Holg o]# Aol FUYLYYA (inhaled pollutant particles)ol
g% 17 985 Bt (health risk assessment) R U4 %E (inhaled drug aerosols)?] B &3
(therapeutic effects) 37} Sol & 4&g vk AIEY H& 5719 4zt & 2719 5¥€E 79 &
4 (obes)o2 WA, ZF Hgd AAHE Y ¥ N2 A7 oo 4 HY &4 §
T (lobar volume) 2 Z H & Aol 5 EX (flow distribution) 5 4¢g d&c a3y A
7x diEe # YAAAA  (particle deposition) HAF EL, AE£HA EAR  (successive
bifurcations) &2 o]Fojz U9 T (single compartment)e2 ©+3d HY¥d 29 (ung
morphological model)€ 3|4 diAto =z 4tx itk B AFdiiME 5-4 #2749 (five-lobe compartment
lung modeel d¥ FYUA AANA =de /fEsted F WY ¥ YA (lobar deposition) ¥ &
9 d3 9 HAY (surface dose) 5L T3t

2, o uhy

HolMe Pzt AAE 457 M=, d¥e =9 (lung morphological model) ¥ 3% #%
B¥ 249 (flow distribution model)o] ¥Wo 3tk ¥ AFo|ME Yeh (Yeh and Schum, 1980) 9 #H<
5328 (lobar volume data) 9+ Weibel (Weibel, 1963)] wiA4 #HFel A B.(symmetric lung
morphological data)& ¥lge g 5-¢ ¥ =9 (five-lobe compartment lung model)& F+A& %t o]
2dorE zt HE E (lobes)o] 718A FE# (leading airways)el 2-3 ¥ & £x| Al (bifurcating
generation) ol €259 AT (2¥ 1). A4 FYAE (normal breathing conditions)l A F4E 7
=z HY 29 ¥ Haste UYrojdn (§-5ul& RU: RM: RL: LU: LL= 0.15: 0.08: 0.30: 0.16:
0.31). = s A@o] 2§ 6l A4 Al (abnormal lung conditions)E& EANSHY $l3ld Z #fez &
oj7te FEEXE Yoz HAS: wAY FFEE (abnormal flow distributions)® X &3t Z+
Hdol el 7B YH (asirway morphology)= Weibel 8] AR EE was 7134 2Z7Ee 7 ¥4
£9 R Hasty 2Fe] HEE stk 2 AGLZ ToZke #FE d2AY, AG YRdAMe
B % (bifurcation)lA] AHeZ HFo] REHEE 3% o HIYH R FFEF BEE /e
2 7w A FARE 42 4S TG o] FIH

PAAAE 93 FFEEAN, ZEFF (tidal volume)e 2zt BAAUe 7#z Ry (airway
volume)ol #H @3t ©9 23 (volume elements)E W olx|3 o] @ B3 £9] olFo] A=}
j Ad (-th generation)dl X k AHE o|FHE %Y Vik o] dale, FYF7] (inspiratory period)
<t i Aol AAHE Aol FHE (deposition fraction)e &7 o] Fodr} '

DFijk = Vjk Ci-1 ei / Vt 1)

A71M, Ci-1 & -1 AdAANY AR FE, ei = i AddAe 4 FAEE (particle deposition
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efficiency)ol™ Vt £ ZEF{Zolth 22 HHo2 wWFE (expiratory) F71 BU¢Y AX &L 781, =
E ik o AN Aigs F3tE [ Al € & AAE (total deposition fraction)& F& 47t Utk
A7 { AolMe FAFEE e & IPA PARA SFMIF, § B4 (inertial impaction), F7%
(sedimentation) ¥ #+H(diffusion)®] Fol® Yeh (Yeh and Schum, 1980) ¢ 2]-& Ar&3stsith

3. @8 X 2@

Zt g Azl Wty 2 g Add FA 2 9 BT ZAY (surface dose)& F4 (quiet
resting) ¥ A% 2% (heavy exercise) FHE EH3E zt 2FYAAA FEAT A9 =24, o
g 29 AEAHQ HA5FAE (normal breathing condition, Vt=500 ml, Q=250 ml/s ) 94 2z} #H¢ &
& WAL (deposition fraction)E YEMIUD 2 BHE 7HAE A ol:ZE WA (Right Lower and
Left Lower lobes)olAe] ¢at HA&L o HPo v]dte] &tk 7 micron ]9 JAFYdAE F
2 7183 #E# (leading airways)ol @40l oste] AAE] dqio] Z g ARHE & Fo
w3 e IF AHdA F AAEH WEFDY (alveolar) ¥ 71 FA9Y (tracheobronchial) Fo2

e 38 2AAE (local deposition fracnon)-% Ao vusPdct F FHELS Kim (Kim and Huy,
1998)9] A¥xel I AP i"i- Ader F2 AF4E RAFAT ujRAY HLH (diseased
lung conditions)olA 2zt slQe29 % FEJ vHE 3% (abnormal flow distributions)el &=

HE 96N @4 B-F Y2 AL (surface dose)o] F=3HA YEIGT

FRC=3250 mi
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Fig. 1. Schematics of five—lobe Fig. 2. Comparison of lobar deposition
compartment lung model at typical normal breathing condition

4. U@

5-9 #HAA 29 (five-lobe compartment lung deposition model)& N@3}d, o3 FEEE ({low
distribution)ol A YA HAFE AMGT B Zdg oj4ozN Bd dF HARY (single
compartment lung deposition modelel4] T& 4 1€ Z+ #d (obe) BE AH9H FRF FAAY
(regional and local dose)& A&sIA 72 4 AA HAY (F d7& PR3 S (USEPA)Y A4
oz FYPHYFUD. aHt £F ULol o 7@ FHHA JALE wgsiAE geurh)
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