JEA4 FH @ TEHEE R T E B S (LEWE Y X 2 i5eEE)
HEES 24KD2001

(orH) WHFeEeE &

FEWNZELIGRACAWE N K OHEE I E S 2 A TINTIE
FENZERERE R E O BRER IR T

WHgeoriiE 07 JUNKRERGHEL TS

#

F
R

UiEt- 3=l

DEAEfHTHN 2 BAFE S 5.

KT GHE) C I, MBI L LT, WMD) 2 2 TR0, MAMREED 7 — 2 533 b il
S~ OMIEH AL L LT, BANRER - BEEE oM A EORYL Y BN E 35, FICERER
o RERITE 12 5 5 LFW R O W8 b & KIS0 B 0 B A UIRTER % & 7

I HEE o % —aH

A HFRER
NIRRT I3 % Bk 7 7 ARG D 1
EPMHER I N T D2, FEM o ACEEEIC
X 2FFHIARFIC X Y IERSB S eCch B Z &
5, {#EEFENRS I N & T WE % FHil
CHEREL, BBl 2 L3RS TIRARY. 207
9, FRCRBGI O AEIC X 2 BFEFENES
IhpEEICE, REICHI Y R 7 5% FEhE 3
% 725 DI EEBE DML A EETH 5.

ARWFFEIE 2023 G CICEM X 172 T
S [ = N 22 05 P e oA HE SR o B SE -
Bt 3 X O EBRAL SR OB 3 5 WF %R
(21KD2002) 7u ¥z 7 b DEETH 2 BIER
EE TV L B Y B RE (PBPK) & 7 Vv 2 i
L 7= BUE € 7 v D FBE Al 2 Fhic, EHNZER
BB ICTRE A HERE X T 0 B RS oL e
FTENRE LT, RXEEREHEY X 7 FHiio 729
D T B SRy EIEE (PBPK) € 74 D £ 7 43
T RA =X FEE LT 5 &I, RAERE Y
lalb—vavorillfEEm LiciYHTC &%
Hi &3 5. WFERI4ERE(2024 4RE) 1%, 27 ffHO

71

LEE 2R L L7223, AR (2025 4F ) 130t
REPARL, GFF 62 HEHO(LEWE ZNER L LT
PBPK €7 VX7 X — R 2¥fi L 7. %D LT,
MiE%EE T v & PBPK €74, FHEFKES
(CFD) % 31K L 7= R AT % 520 L 7.

B. AR AL

RABEBEBETH O -0 0 EFEY D)k
(PBPK) & 7 /v 1% 2024 fEREICHERK L 7= Bfifi SGE £
7 VAR bR NS #E 3 5 JRFT PBPK £ 7 v &
[Al—CTd 2. K0BENIFEHRVAE TS CFD fi#ric X
D S RACEYE DIGTIL B % flehiT L 72 T, iE
K R et 3 25 7 7 v 7 2 % B iR
i3+ X5 L, PBPK £EF D AN
73 5.

FENEREEH T A ZIRICEPE I X 2R AERR
L, EPCAPEBECR A b ENXIRIC X 5%
TALEC A #8C,  ARPEIRIR IC e & -k, I
Wed L < AT APERIC X b FEIRER R L X, &
R bR JE ~E, b L <3 T AGE (i fER)
TWIRE N5, BEHECIFRIE DRE 7 v & R %
H3 2. 20 CoORERE) X 7FHiORRICIE, A



RIS DAY EIREE S U < 2SR ALOLE O IREE
ESRREL LCANT 22T A088ETH - -
2, TS DEEITY R 2 FE -, AR S
&%, HICKHBURBREY X 7 5% Kt d 5 7-
DITIE, SOEKGE RGN 3 2 (LY E A
77w ) ACVERERHET 2 LERHY, &
No OIREITNETEIIRE & 72 5.
%nL%"iﬁ B 2 WEBEE SR O KSR
TR D 72 DI, STE P TRARIENT - (AP e i e
ﬁ@ﬁﬁﬁﬁ%ﬁ%ﬁ%ﬁmﬁé%%ﬁ£b =l
bbb, R BT EEY) B8 (PBPK) € 7 v O H
LAY EREEB AN O ET AT A =Ry
F EHERT L HEDR D D,

Air

(a) BUEREET L

_ 60 06O | a0
e Air |, "y, .
00|, = BraCa 0],
= () _ D (.0
= M Won8) _ y 07Cn(8)
Airflow T ueus o g8
_p MmO 0G0.0
......................... : =D,
‘e 3 T b Y by
o i® 1 y=Hpy
b : [ :)|w = Punlm (y,z)|ﬂ
P ; =t =
. o 00,0 _ ) 2600
R Epithelium ot oy
Chemical
1, 2600 ) 9600
_p, 2600 = _p, 2600
Y 9 Nyeine 9 yenon, y = Hyp +H,
c(yr)\ o, = P E(yt)l
Sub W60, QCU)DHC(,VI)
- J Epithelium O
CFD  PBPK model _p, 2600 -0
Sl CTATATA Y =Hp+H +H,
=Hp

(b) SXUESLHE ICHEH 4 % PBPK €5 v

72

X1 REAERETHGD -0 oBETEE T L
J&FT PBPK =5 v
AWFFEClE, X1 ICHEPE L 7= B P Bl

%ﬁ%%»g%%PM«%%»%yﬁ&m%%E
CEA S 272, WEHERE(2024 ) ICh] % i %
&k 62 O EMET 2 MR L LT PBPK €7
NoXT X — R B L 7=,

Cﬁ%m%
AR 3 72 0 O JS T PBPK & 7 V13 B
:m?mhﬁﬁﬁkﬁﬁ%ﬁ%#mf%&éh
%, AL e k4 2 b o EURE, S ECE
#(Dm, Da, Dt, Db, Pma, Pow, Ptm, Ppa) % CHRT —
27 b ICHEE R X Y FEFE%TT 72, PBPK
ETNANT A= R DRER R ER 1 ITRT.

SUEN DAL YV E L (R A 7) R
ac, dUC, _0 (Da N &) aC,
at dx; oy/ 0x;
LAk E R T D 7 7 v 7 ZRER
9C,(y,t) 0Cm(y,t)
D D,————
“ ay =0 ™y
FURIEE D Partitioning (W5 FiRAR)
Cm()’: t)|y=0 = PmaCa(y: t)|y=0
KR JE < o b E ik
0Cn(y,t)
at
Rico 7 7 v 7 245K
9Cn(y,1) 9C(y,t)
y=Hpm
FURIEE D Partitioning (W5 SR AR)
Ct(y' t)ly:Hm = Pthm(y' t)ly:Hm
RERE b B AR AR N © DAL 2 Y E ik
aCt(yJ t) _ azct()’; t)
ac  t ay?
Ricn7 7 v 7 2REF

axi

y=0

azcm(y, t)
dy?

m

y=Hm




# 1-1 [AI%E L7z PBPK £ F 87 X2 — £ (62 FE1H)
. . . .. |Isopropyl Ethyl
PBPK physiochemical parameters Ethanol 2-Propenal |Acetone Acetic acid Alcohol 2-Butanone formate
Chemicals Composition C2H60 C3H40 C3H60 C2H402 C3H80 C4H8O C3H602
CAS Number 64-17-5 107-02-8 67-64-1 64-19-7 67-63-0 78-93-3 109-94-4
Molecular Weight (MW) 46.07 56.07 58.08 60.05 60.10 72.11 74.08
Diffusivity in Air (D,) [cm?/s] 0.124 0.112 0.106 0.104 0.103 0.091 0.101
Diffusivity in Mucus (water) (D,) [cm?/s] 1.3E-05 1.2E-05 1.2E-05 1.1E-06 1.1E-05 1.0E-05 1.1E-05
Diffusivity in Epithelium Tissue (D) [cm?/s] 4.4E-06 4.1E-06 3.8E-06 3.6E-07 3.7E-06 3.4E-06 3.6E-06
Diffusivity in Sub-Epithelium Blood (Dy) [cm®/s] 2.5E-06 2.4E-06 2.3E-06 2.3E-06 2.3E-06 2.2E-06 2.2E-06
Partition Coefficient between Mucus:Air (P ,.,) 5.6E-03 3.0E-01 4.4E-02 1.2E+05 2.0E-02 7.0E-02 2.2E-03
Partition Coefficient between Tissue:Mucus (P ..) 8.2E-01 8.3E-01 8.2E-01 8.2E-01 8.3E-01 8.3E-01 8.3E-01
Log Partition Coefficient - Octanol:Water (P,.,) -0.31 -0.01 -0.24 -0.17 0.05 0.29 0.23
Henry's low constant at 25 °C [solubility] 5.00E-06 | 1.22E-04 | 3.50E-05 | 1.00E+02 | 8.10E-06 | 5.69E-05 1.60E-06
PBPK physiochemical parameters Ethyl Ether | 1-Butanol 2-Propanol, |1-Propanol, | Acetic acid, | Propylene |2,3- .
2-methyl- |2-methyl- |hydroxy- Glycol Butanedione
Chemicals Composition C4H100 C4H100 C4H100 C4H100 C2H403 C3H802 C4H602
CAS Number 60-29-7 71-36-3 75-65-0 78-83-1 79-14-1 57-55-6 431-03-8
Molecular Weight (MW) 74.12 74.12 74.12 74.12 76.05 76.10 86.09
Diffusivity in Air (D,) [cm?*/s] 0.085 0.090 0.089 0.090 0.103 0.098 0.089
Diffusivity in Mucus (water) (D,,) [cm?/s] 9.4E-06 1.0E-05 9.9E-06 1.0E-05 1.8E-05 1.2E-05 1.1E-05
Diffusivity in Epithelium Tissue (D) [cm?/s] 3.1E-06 3.4E-06 3.3E-06 3.3E-06 0.0E+00 3.8E-06 0.0E+00
Diffusivity in Sub-Epithelium Blood (D) [cmz/s] 2.2E-06 2.2E-06 2.2E-06 2.2E-06 2.1E-06 2.1E-06 2.1E-06
Partition Coefficient between Mucus:Air (P ,,) 1.5E+00 9.2E-03 8.8E-03 1.0E-02 4.2E+05 9.9E-06 1.9E+02
Partition Coefficient between Tissue:Mucus (P .,) 8.5E-01 8.5E-01 8.3E-01 8.4E-01 8.3E-01 8.2E-01 8.2E-01
Log Partition Coefficient - Octanol:Water (P,.,,) 0.89 0.88 0.35 0.76 -1.1 -0.92 -1.34
Henry's low constant at 25 °C [solubility] 1.23E-03 | 8.81E-06 | 9.05E-06 | 9.78E-06 | 2.80E+02 | 1.29E-08 1.40E-01
PBPK physiochemical parameters {:t;‘:rll;lamd Ethyl l’.3_ Acetoin Pyrazine, pisﬂfide, Furfural
ester Acetate Dioxane methyl- dimethyl
Chemicals Composition C4H602 C4H802 C4H802 C4H802 C5H6N2 C2H6S2 C5H402
CAS Number 108-05-4 | 141-78-6 | 505-22-6 | 513-86-0 | 109-08-0 | 624-92-0 35796
Molecular Weight (MW) 86.09 88.11 88.11 88.11 94.11 94.20 96.09
Diffusivity in Air (D,) [cm?/s] 0.085 0.090 0.099 0.095 0.091 0.089 0.085
Diffusivity in Mucus (water) (D,,) [cm?/s] 1.0E-05 9.7E-06 1.1E-05 1.0E-05 1.0E-05 1.0E-05 1.1E-05
Diffusivity in Epithelium Tissue (D,) [cm®/s] 3.3E-06 3.2E-06 3.7E-06 3.5E-06 3.4E-06 3.4E-06 3.3E-06
Diffusivity in Sub-Epithelium Blood (Dy) [cm?/s] 2.1E-06 2.0E-06 2.0E-06 2.0E-06 2.0E-06 2.0E-06 2.0E-06
Partition Coefficient between Mucus:Air (P ,.,) 7.0E-01 1.7E-01 4.5E+03 7.7E+03 1.2E+04 9.1E+00 1.0E+03
Partition Coefficient between Tissue:Mucus (P .,) 8.4E-01 8.4E-01 8.2E-01 8.2E-01 8.3E-01 1.1E+00 8.3E-01
Log Partition Coefficient - Octanol:Water (P.,) 0.73 0.73 -0.11 -0.15 0.2 1.77 0.41
Henry's low constant at 25 °C [solubility] 5.11E-04 | 1.34E-04 | 1.80E+00 | 3.10E+00 | 4.90E+00 | 5.80E-03 | 8.40E-01
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#1-2 FEE L7 PBPK ETF AT 2 — & (62 fE¥HE)

2,3- Propanoic 2- n-
PBPK physiochemical parameters Pentanedio |2-Hexanone|acid, ethyl [1-Hexanol Benzaldehy | Furancarbox Hexylmeth

ne ester de aldehyde, 5- ylamine

methyl-
Chemicals Composition C5H802 C6H120 | C5H1002 | C6H140 C7H60 C6H602 C7H17N
CAS Number 600-14-6 | 591-78-6 | 105-37-3 111-27-3 100-52-7 | 620-02-0 [35161-70-7
Molecular Weight (MW) 100.12 100.16 102.13 102.80 106.13 110.11 115.22
Diffusivity in Air (D,) [cm?/s] 0.086 0.078 0.083 0.069 0.074 0.082 0.072
Diffusivity in Mucus (water) (D,,) [cm?/s] 9.7E-06 8.8E-06 9.1E-06 8.4E-06 9.5E-04 9.5E-06 8.4E-06
Diffusivity in Epithelium Tissue (D,) [cm?/s] 3.2E-06 2.9E-06 3.0E-06 2.8E-06 3.2E-04 3.2E-06 2.8E-06
Diffusivity in Sub-Epithelium Blood (D) [cm?/s] 2.0E-06 2.0E-06 1.9E-06 1.9E-06 1.9E-06 1.9E-06 1.9E-06
Partition Coefficient between Mucus:Air (P ,.,) 1.5E+02 1.9E+02 4.6E+03 1.6E-02 3.5E-02 1.2E+04 8.7E+01
Partition Coefficient between Tissue:Mucus (P ) 8.2E-01 9.2E-01 8.9E-01 1.3E+00 9.4E-01 9.0E-01 1.8E+00
Log Partition Coefficient - Octanol:Water (P,.,,) -0.36 1.38 1.21 2.03 1.48 1.28 2.37
Henry's low constant at 25 °C [solubility] 1.30E-01 1.70E-01 | 4.70E+00 [ 1.71E-05 | 2.67E-05 [ 4.70E+00 | 3.50E-02
Propanoic
. . Isobutyl Acetic acid, |acid, 2- Ethane, Phenylethyl|1-Octen-3- L-Butanol,

PBPK physiochemical parameters 1,1- 3-methyl-,

acetate butyl ester [methyl-, diethoxy- Alcohol ol acetate

ethyl ester

Chemicals Composition C6H1202 | C6H1202 | C6H1202 | C6H1402 | C8H100 C8H160 | C7H1402
CAS Number 110-19-0 | 123-86-4 97-62-1 105-57-7 22258 3391-86-4 | 123-92-2
Molecular Weight (MW) 116.16 116.16 116.16 118.17 122.16 128.21 130.18
Diffusivity in Air (D,) [cm?/s] 0.076 0.076 0.077 0.076 0.072 0.064 0.064
Diffusivity in Mucus (water) (D,,) [cm?/s] 8.4E-06 8.4E-06 8.5E-06 8.4E-06 8.4E-06 7.3E-06 7.9E-06
Diffusivity in Epithelium Tissue (D,) [cm?/s] 2.8E-06 2.8E-06 2.8E-06 2.8E-06 2.8E-06 2.4E-06 2.6E-06
Diffusivity in Sub-Epithelium Blood (D) [cm?/s] 1.9E-06 1.9E-06 1.9E-06 1.9E-06 1.8E-06 1.8E-06 1.8E-06
Partition Coefficient between Mucus:Air (P .,) 4.4E+01 4.9E+01 1.8E+01 3.0E+02 2.0E+00 8.5E+02 5.8E+01
Partition Coefficient between Tissue:Mucus (P.,,) 1.1E+00 1.1E+00 1.1E+00 8.6E-01 9.1E-01 3.0E+00 1.9E+00
Log Partition Coefficient - Octanol:Water (P,.,) 1.78 1.82 1.76 1.01 1.36 2.73 2.42
Henry's low constant at 25 °C [solubility] 3.70E-02 | 4.30E-02 | 1.50E-02 | 1.20E-01 | 2.00E-03 | 9.10E-01 5.30E-02
PBPK physiochemical parameters Formic acid, ;-i:tilnyol{,, Acetic acid, 0-Cymene [p-Cymene ?;n:fi e cheiIcll,Z(r);;thyl

hexyl ester pentyl ester

acetate methoxy- ester

Chemicals Composition C7H1402 | C7TH1402 | C7H1402 | Cl10H14 Cl10H14 C8H802 C8H802
CAS Number 629-33-4 | 624-41-9 | 628-63-7 | 527-84-4 99-87-6 123-11-5 93-58-3
Molecular Weight (MW) 130.18 130.19 130.19 134.22 134.22 136.15 136.15
Diffusivity in Air (D,) [cm?/s] 0.068 0.076 0.068 0.067 0.053 0.066 0.072
Diffusivity in Mucus (water) (D,,) [cm?*/s] 7.9E-06 8.1E-06 7.8E-06 7.8E-06 7.3E-06 8.0E-06 8.9E-06
Diffusivity in Epithelium Tissue (D,) [cm?/s] 2.6E-06 2.7E-06 2.6E-06 2.6E-06 2.4E-06 2.7E-06 3.0E-06
Diffusivity in Sub-Epithelium Blood (D) [cm?/s] 1.8E-06 1.8E-06 1.8E-06 1.8E-06 1.8E-06 1.8E-06 1.8E-06
Partition Coefficient between Mucus:Air (P ,.,) 2.0E+01 1.8E+01 3.4E+01 3.2E+00 1.5E+01 2.0E+04 2.9E+02
Partition Coefficient between Tissue:Mucus (P ) 3.4E+00 1.7E+00 1.6E+00 2.9E+01 5.1E+01 1.1E+00 1.3E+00
Log Partition Coefficient - Octanol:Water (P,.,,) 2.8 2.36 2.3 3.84 4.1 1.76 2.05
Henry's low constant at 25 °C [solubility] 8.00E-03 | 7.40E-03 | 3.30E-02 1.30E-03 1.10E-02 | 2.40E+01 | 2.60E-01
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#1-3 FEEL7PBPK ETF AT 2 — & (62 fE4H)

. . .beta.- .beta.- trans-.beta.- 3-Hexen-1- Héxanoic Acetic acid, Et.hanédjoic
PBPK physiochemical parameters Myrcene Ocimene Ocimene ol, acetate, |acid, ethyl hexyl ester acid, diethyl
(E)- ester ester
Chemicals Composition C10HI16 Cl10HI16 C10H16 | C8H1402 | C8H1602 | C8H1602 | C6H1004
CAS Number 123-35-3 [13877-91-3| 3779-61-1 | 3681-82-1 | 123-66-0 | 142-92-7 95-92-1
Molecular Weight (MW) 136.24 136.24 136.24 142.20 144.21 144.21 146.14
Diffusivity in Air (D,) [cm?/s] 0.068 0.068 0.068 0.063 0.062 0.062 0.063
Diffusivity in Mucus (water) (D,,) [cm?/s] 7.9E-06 7.9E-06 7.9E-06 7.4E-06 7.2E-06 7.2E-06 7.6E-06
Diffusivity in Epithelium Tissue (D,) [cm?/s] 2.6E-06 2.6E-06 2.6E-06 2.5E-06 2.4E-06 2.4E-06 2.5E-06
Diffusivity in Sub-Epithelium Blood (D) [cm?/s] 1.8E-06 1.8E-06 1.8E-06 1.7E-06 1.7E-06 1.7E-06 1.7E-06
Partition Coefficient between Mucus:Air (P ,..) 2.3E-01 9.9E-01 7.4E-01 8.2E+01 3.1E+03 3.7E+01 1.1E+04
Partition Coefficient between Tissue:Mucus (P .,) 9.7E+01 7.7E+01 8.5E+01 3.0E+00 5.3E+00 9.2E+00 8.7E-01
Log Partition Coefficient - Octanol:Water (P,.,,) 4.38 5.4 4.32 2.74 3.05 3.32 1.09
Henry's low constant at 25 °C [solubility] 1.30E-04 | 4.00E-04 | 3.00E-04 | 3.30E-02 | 3.00E+00 [ 3.60E-02 | 4.50E+00
Butanoic
PBPK physiochemical parameters Methyl‘ Eucalyptol [Linalool Decanal Citronellol acid, 3- Diethyl
anthranilate methylbutyl |malonate
ester
Chemicals Composition C8HIONO2 | C10H180 | C10H180O | C10H200 | CI0H200 | C9H1802 | C7TH1204
CAS Number 134-20-3 | 470-82-6 78-70-6 112-31-2 | 106-22-9 | 106-27-4 | 105-53-3
Molecular Weight (MW) 151.16 154.25 154.25 156.27 156.27 158.24 160.17
Diffusivity in Air (D,) [cm?/s] 0.062 0.062 0.061 0.060 0.058 0.056 0.057
Diffusivity in Mucus (water) (D,,) [cm?/s] 7.7E-06 7.4E-06 7.2E-06 7.9E-06 7.0E-06 6.6E-06 7.1E-06
Diffusivity in Epithelium Tissue (D,) [cm?/s] 2.6E-06 2.5E-06 2.4E-06 2.6E-06 2.3E-06 2.2E-06 2.4E-06
Diffusivity in Sub-Epithelium Blood (D) [cm?/s] 1.7E-06 1.7E-06 1.7E-06 1.7E-06 1.7E-06 1.7E-06 1.7E-06
Partition Coefficient between Mucus:Air (P ,.,) 8.9E+03 2.2E+02 2.3E+03 1.6E+01 1.2E+03 1.1E+05 7.8E+03
Partition Coefficient between Tissue:Mucus (P .,) 1.1E+00 3.0E+00 4.6E+00 1.2E+01 1.1E+01 1.8E+01 8.6E-01
Log Partition Coefficient - Octanol:Water (P,.,,) 1.88 2.74 2.97 3.44 3.41 3.63 0.97
Henry's low constant at 25 °C [solubility] 3.60E+00 | 9.00E-02 | 1.60E+00 | 1.90E-02 | 4.90E-01 1.10E+02 | 7.90E+00
2-Buten-1-
one, 1-
A A chfanoic (2A,6,6- Defcanoic 1H-3a,7- Caryophylle A .
PBPK physiochemical parameters acid, ethyl [trimethyl- [acid, ethyl [Methanoazu ne Triacetin
ester 1- ester lene
cyclohexen-
1-yD)-
Chemicals Composition C10H2002 | C13H200 [ CI12H2402 | CI15H24 C15H24 | C9H1406
CAS Number 106-32-1 [35044-68-9] 110-38-3 | 469-61-4 87-44-5 102-76-1
Molecular Weight (MW) 172.27 192.30 200.32 204.35 204.35 218.21
Diffusivity in Air (D) [cm?/s] 0.052 0.047 0.044 0.049 0.049 0.026
Diffusivity in Mucus (water) (D,,) [cm?/s] 6.3E-06 5.9E-06 5.5E-06 5.7E-06 5.7E-06 6.6E-06
Diffusivity in Epithelium Tissue (D,) [cm?/s] 2.1E-06 2.0E-06 1.8E-06 1.9E-06 1.9E-06 2.2E-06
Diffusivity in Sub-Epithelium Blood (D) [cm?/s] 1.6E-06 1.6E-06 1.6E-06 1.5E-06 1.5E-06 1.5E-06
Partition Coefficient between Mucus:Air (P .,) 1.9E+01 7.0E+02 3.5E+01 3.8E-01 3.7E+00 3.0E-05
Partition Coefficient between Tissue:Mucus (P .,) 5.8E+01 3.8E+01 7.0E+02 1.3E+04 8.0E+03 8.3E-01
Log Partition Coefficient - Octanol:Water (P .,) 4.15 3.97 5.24 6.5 6.3 0.25
Henry's low constant at 25 °C [solubility] 7.80E-03 | 2.83E-01 1.40E-02 | 2.80E-04 | 2.60E-03 1.23E-08
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