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B L 72t 0 5y 7 IkREIX UFDs & & 72 %, (Figure 4) Z ORf, RiRE RE
B LAY oBEAEfEE LT, THEo UixHvwc, EEoES®EE (Pu). EE
DALEWEE (Cuw). EH OEMEE (Su) Litih3 %, (Table 1) LAT. wlE LN
#178 Donor #ICTATE L 72 4R 1C 51 2 @ & ISR D BAR 1T 0 W THEAI 7t

HHZ1T 9,
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ABMCRMBIDEE L B WS

Donor i

Unionized Free Drugs (UFDs)

ALAMURMBINEET 555

O

o{%}o%}

b

E.
ALAARINA & DEEE
(REM LD FREL LTLER A FH

REEHER I LILICHAINKEEZ R
LTW3, )

Figure 4 Drug molecules in donor chambers
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Table 1 List of parameters for permeability

e S A

- R T o g

PuwL Gy UWL FE D B2 1F o i i e

PoGp BT O A 0 EEE M

Capp(® R oL &R

S R\ DR

Dagp) 520> 1T DK DALEY) DILEREL

huweapy UWL O R 0JE X

Py UFDs i X 2 L& YEH oz ik

Puwew UFDs i X 3 UWL th oL AYIEE © ks
P UFDs i & % Z& T oL &WEE O &
Cuo [EH DL EVIIREE

Sy ALAALAINF DTELE L 7 WERIE T O IRfR

Fy it D2 FIREEIC 1) 5 UFDs O &4
Diwp  UFDs i X 2 KiEHEH o L&Y O R ((L&YE A iH)
huweawy  UFDs icif3 3 UWL 0JE X
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Fick ©55 1 Hlic ko< & FYMLAY» EE 3 2 B LaY) O RINGEE 2 3 3

Flux (J(©)iE. Pup & CopoR VT, XA TET LM TE 5 29,

J (@)= PappCapp(t) (1)

LEYDIELER 7 1 2 2 1% UWL th O SEYHLEY) DAL, @@ o YL EY)
DILED 2 DD L7 v R 5 2 L3 Cc& %, (Figure 5) UWL F1od B 2
F DIEEIBVEE Puwe pp BB O B 20T OBGEENEE Poan & T 5 & Pap 13K
XTRT LB TE B 33,

1 1 1

Papp P m (app) P UWL (app) 2)

e B 70t 2 DF IR
#1187 'A n
BEg7 Rt 2 —IERHANBEE—DEAET
Donori  3EIEI ZE@RE B Acceptorid Donor#% JEiEH ZEBE  Acceptori®
CE1LE) KE (EFE) KE (M) CHL®E) KB (E4FE) (o)

app

Pi

L&Y DIREBD RN {LEHDIEBD RN

Y

LETR
L E&YRE

Figure 5 Process of drug permeation
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T ZC Py IC2WTH# 2 3, Figure 3 CHBAL 72 0, AR L 723 YLA&WIX
B CEEB DO FIREZILT 50 Powy BINOEBON T IRELZ —DICR
LIERDP T ORI A=R—=TH 2, —F, EBEICHTLL . E@Eh % IR % 57
TiRHEIZ UFDs &% CTH %, UFDs D@ o B 3L &WEEE (Puw) il 7
%, fo T, WP TR TIREBICEIT S UFD 0ElA% Fu b T35 L. Pu@pldX

ATRI LB TE B ¥,

P (app) = FuPm vy (3)

TP R T DRMES & alif LD 571 L 72 WG B DIRME Sy TR C
LHTE DS, AALK D BIAEL e, IR L Tw 2 9 KREI3 UFDs O 2T

b5,

Fy = ? 4)

Z Z T PywL (app) 01‘9‘/‘{%;{. %5, UWL 6i7k2§(f§20)7l‘ﬁfi’o 5T & I)Q‘ Fick @%ﬁ
THNCEE D & Puwt pp 1E R 22 1T DIKERE F OILEY DIEEUFREL (Dag app)) % F
TRATRITLBTE S,

D aq (app)

PywL (app) = (5)

hywt (app)
Z 2T huwiapp I UWL DR 2T DEXTH 5, & TR BELEL Wi
&, UWL h 2883 2013 UFDs O Ic 7t 3. 2 Olo UWL th o JEsEEik i3t &

YIEAMEPowew) 72 0. G)gxk e 7 5,

Dqgq )
Pywr ) = hows @) (6)

Z Z T huwewy X U Dugyid. UFDs i3 % UWL O E X /KigEF O ILEURE T

14



HY. LEVEAEE 25,

R I gt & R OBIRA 28 <, REEGERICE T2 UWL OJF X (%
LAV DIEEE S 2 720 10Z T 2P 72 A b L RICHkFE L, Donor f§ 0 #2154
CIR L 9 M TIRE T B 33, RIFFE TR W 2 EEEREE CTIE R X — T —Ic X 518
PR A P LR L 72 5, BOEEE L % G5 2 R A X — J — O FHPEE 2 —
FEMEDRF, UWL O JFE X (I R[ELR D DIFFEICIRIF L 2w, —EHEZE X2 5 2 L8 T

%5,

hywi (app) = hywi ) (7)
KGN HB T 2 huweap R(OICHBT 2 howeoyZ R(DICRAT 2 L. XAk 5,

Dag (app)
Powt @pp) = Pow ) X Deag ). (8)

Dag o 13y B0 TIRRE D KA DILEUREL (Day) DHIS DF1E 725 32, UFDs @
HEZ FuTh b, nisfbikss & fEE L= tEWoEI&I1Z(1-Fu) & b, nELY
EHES L 2B LAY O KB T DILEURENE Dagw & $ 5 &, BT DKEERF D

ngﬁi{%%‘k Daq (app) Li;)/_\’ﬁvc\‘?é‘j— e 7§§“C“ ? %) o

Dag (app) = FuDaq wy + (1 = Fy)Daq ) (9)

(6)x, B)X. X Z T L2 L, Powtapld XA TEIT LB TE S,

1

Pywi (app) = hywt (app)

{FuDagw) + (1 = Fy)Dagq ()} (10)

3

ulBRE»r RO LN D, Q)RIZBME L Puwp @R L0, (10)
RIBEISE & Powr o PR E 2, Q)X e (10)KXZ2 Q)X iR AT 2 2 & T,

Pop LIEMREDOBAGRKZEL Z L3 TE 2, £z, K0 FIREDKER T DILEREL
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(Dyg)\ BEHEEHABROSMTICE T 2 UWL DIEE (huwie) 2BERIDO B4, UFDs ©
T B DNV RS 2 & 45 VSRR RE 12 35V 2 T8 % BRI IS 3 2 = &

% 2, FMAFIEICOWTIIE 2 EOMICICE VT L 7,
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[% 1 =) Non-Sink & TicB T a3 BRE5BICKEL 7-EE 8

Pm EIiCBE 3 2

[1-1] #&

R G IC BT, HOKELAY O % < ILHLE N e 4 ICi#-E 3712 Non-
Sink &fFicH 5., —J7. BEfFD PAPMA K& U Caco-2 flifitic 5 F 2 i@ o 5l
FikZ, EYID TR L 72 Sink & CRHMliE T & 72, Zhid, Sink T %
ST BB I N CTE D TH D, Lo L, LFE, B L RVERLEY
PMLEYoEE R D[ FICH 555 2 & ZRET 5 Z LA invivo & in vitro DFF
ik TG S N TE L 23, T b OWfFETix, Non-Sink £&fF0 77 23 3L &Y ©
JOFEEPEA R 72 2 & L BRI NS, WRBEHINDRL, 2D A D =X LDFE
M OWTIFHL I I N Ty,

Non-Sink &t Fic B 3 EEEMm Eo A =X nic2>nwTid, UWLIZE T3
EEEEE DM FICk 5T, Z2DAN=RL%IRBET 2 L8 CTE 3, Figure 5 C
SHHL 7280 . LAY EERICE LT, (LAWITE T UWL f2fiiid 3, 2o
PEEUTRE AT X > TEEZ 2 720, UWL HUd{L AR 2 % ORIRIEE X Y 1K
7%, ALEYDSTERITEEM L 72> Non-Sink $&ff1C 31> TlZ. Donor i FE{A1{L
BYIHBEFLES 2, Z OEIR LAY ORANCIZEIIREMEBZE T, v 7 FICH
FCIEE RIEEL T3 3, (Figure 6) X & ICEARLAYIZ UWL I b FfET % C
EORE I N TR 29, 2 kb, Non-Sink 55/F N0 UWL o fiElic s
T, Figure 5 IC 513 % Donor fli» b DILENICIN 2 T, ERKE 2> & DILED &

LE&beLnsd, Zd Non-Sink &t EEEE~DFZE T, UWL O B2 nE X
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DRfMEL LTEFAALTE B0 K5 & D huwionDHMET B &\ Powiion 2511 L

T3¢ B,

Eixtet)  RINREE NIV B
i

BALRERE AT LT:
BEIL/NIL T EICHLER

B &Y DRE LI
BICRNRE LB D

Figure 6 Drug diffusion from solid compound surface

AMEOHIIE, EED AN =X L2 EERICEEHT 2 2 & TH 5, FEERITIT,
BUMME D E > Griseofulvin & BTk DK\ Triamcinolone € F A L&Y L LCH
W7z, (Figure 7. Table 2) %7 LAWK L <. B tAEH R (Dose &)
IR DL E ol & ¢ - R o EEE M o m AR ZHIE L 72, BlktEo st s
YL EEE~ DI AR | BOERIC B 1T 2 HEEHE X UWL Ic B0 28 7 v &
2ICH B, o T, UWL ofE@aEtsm b3 5 &t HEEsrm 325 eE 2
bbb, —J7. BlHEO R LEYLEBIE~ D ALE < | I B 1T 5 HE
P 13 I BT 2L 7 v v RICH B, fE->C. UWL gtz m ELTd
BoEEtE IR &2 L v EZ NG, 2% Y., Bl Rz 2{LEMIcHT

%, ERbEY oREEBEDE LR OEV D, FEDO AN =X LDGEHE 725,
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Mz T, RtgEciEEFR LAY D& & BEE D BRI O W T O IREEL 72,

(a) Griseofulvin

OH

--||II||OH

(b) Triamcinolone

Figure 7 The molecular structure of Griseofulvin (a) and Triamcinolone (b)
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Table 2 Physicochemical properties of Griseofulvin and Triamcinolone

Griseofulvin Triamcinolone
Molecular weight (MW) 352.77 394.43
lonization properties Neutral Neutral
Log P! 2.18424% 1.03 424
Aqueous solubility
29.9 4243 158 4249

(ug/pL) 2

! The partition coefficient is for partitioning between octanol and water.

2 Aqueous solubility was measured at 37°C.
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[1-2] KRB IUEE
[1-2-1)] Griseofulvin ® Flux £
fEEiZs 1 S ORI E % 7R 3 Flux =2 OHIE 1 Pion 8 MicroFlux™ T L 7z,

(Figure 8) Griseofulvin 2 OF Triamcinolone IZ2\>T, Donor D EHAR %
Table 3 Di# Y Dose mZZft X ¢, Flux BDOHIE % EM L 7z, 5 pg/mL dose D
Griseofulvin A 2 T 100 pg/mL dose @ Triamcinolone &R 1x. L&Y D AR L
TO&MICR Y, Sink Gt 25, % OMOBERANIZ, Dose BRI E DS
gy . AL EY DL THEME L 72\ Non-Sink 551k & 72 3, Griseofulvin @ Flux &

¥ AIH, Triamcinolone @ Flux &I IEICHER #al# L 7=,

Artificial
membrane
(PAMPA)

Donort& Acceptori®

Figure 8 MicroFlux™
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Table 3 Samples in donor chambers for permeability measurements

L&Y AER Dose & (ug/mL)
Griseofulvin pH6.5 #R 5,50, 200 £ 7= 1% 1000
Triamcinolone pH6.5 FRAE 100, 500, 2000 % 7z % 10000

Flux & (J () X AR, BiImEfEIc s 2 &4 2{LAEVE TER
N5, fito T, Flux E13RKHK 25 Acceptor FEDIRER 7' v 7 7 4 L DfER % F v
TEHAE L 72,

1 dm _V dC(t)

JO=17~1 (1D

Z Z T dm/dt (ug/min) [Z R ICE BT 2{LEETH V. A lLEHRBEO IE
(1.54 cm?), A ¥ Acceptor i D AR (20 mL), dC(t)/dt (ug/(mL-min)) i
Acceptor FEDIFERE 70 7 7 A VOHEZ L 72 5,

BB EYE (Pap) 3 Fick %5 1 I b XX cEEREI NS,

] (t) = PappCD(t) (12)

Z 2T Cp(t)1x Donor B DL EVIRECTH 5, AWFFE T, FTRE e 7 7 4 0
WCEBIT 2D E EXR D ZFIC Flux %518 L 72729, t=0 min IZ¥& 1} % Donor

DILEVIRIE (Co(0)) % Py, DEHRICIIMEM L 72,

Griseofulvin @ EL@EEHERIC 51 5, Acceptor £ % UF Donor f O RE K] 7' v 7
7 A NV%EZINZ I Figure 9 1783, B L 7 Flux & % Figure 10 IZ/R 3,
Donor f® Non-Sink $&{F D EENATE (50, 200 % 72 1% 1000 pg/mL dose) I ik

REIC 7t 5 T ok EolBHBICEERICH W2, iEo T, Z#5 Non-Sink & B
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% 0434~ D Donor 1 O FUEHEE (2L & 72 5, 1000 pg/mL dose DffEERIC
o< &, Griseofulvin DAL X 10.75 = 0.38 pg/mL TH - 7=, B ICEKD L
&. 5nug/mL dose i Sink £, 50 pg/mL dose, 200 ng/mL dose & U* 1000 pg/mL
dose 1% Non-Sink 5 CTH o 72 2 L 23R TE %, 5 pg/mL dose IC3 T, Donor
DAL ERE FAME X 0 K, BB T OREN R o nisd o 72,
50 pg/mL dose. 200 pg/mL dose 2 ¥ 1000 ng/mL dose IZ &> Tlx, Donor D1k
BRI X Dose I X 534 10 pg/mL ®—EfHE 72D, Dose L D H{K< o
7zo E72. WIFNLD Donor 1 OFEHAR b B ICREIREECTH 2 Z L 2 HHL Tl
BTE T,

Sink Z&ff1C 1F % Flux &% Non-Sink &fF & 0 K< 7 o7z, Z#id. Figure 9
(b)IC/R L7z & 3 Y Donor T OIEYIREE S Sink S&0F D HMEL 7o 72 & & IR
%, F7-. Non-Sink Z&Hic B1F % Flux & (3 Dose & DN AT L CTHEIL |

1000 pg/mL dose % 50 pg/mL dose X v % #J 30%3E/M L 7=,
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Permeated acceptor concentration (ug/mL)

0 100 200 300 400
Time (min)

(a) Acceptor chamber

30

Donor concentration {ug/mL)

O L] L) L)
0 100 200 300 400
Time (min)
(b) Donor chamber

Figure 9 Griseofulvin concentration-time profile in the acceptor and donor

compartments as determined by permeability measurements.

Measurements in the pH6.5 buffer are represented by the closed symbols for the 5 pg/mL sample dose
(@), 50 pg/mL sample dose (A), 200 pg/mL sample dose (@) and 1000 pg/mL sample dose (H).

Results represent average Griseofulvin concentration = SD (n=3).
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0.25

_ 020 - I
= l
= :
i=
£ 015 - i
=
(@]
!
S 010 A
x
=
L }
0.05 A
0.00
5 pg/mL 50 200 1000
Dose pg/mL ng/mL ng/mL
(Sink Condition) Dose Dose Dose

Figure 10 Calculated flux of Griseofulvin.

A time interval of 30 — 120 min was selected. Results represent average Griseofulvin flux = SD (n=3)
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[1-2-2] Triamcinolone ® Flux &

Triamcinolone O JEEEFERIC 351 5. Acceptor 1§ & U Donor 18 0 & K] 7' v
77 ANEZNZ N Figure 11 133, A1) ZHWTEHE L 72 Flux &% Figure 12
IZ/R Y,

[1-2-1] icEF % Griseofulvin & [F&E. Donor @ Non-Sink §&F D i EHATR
(500, 2000 % 7= 1% 10000 pg/mL dose) (L FHFRAEIC 75 2 % T/ | CHHFPIL I 3BR
WCHW72, ’i€-> T, Non-Sink &fFiCE T 5 00K A4 ~ b OFRABHEE XA & 7x
%, 10000 pg/mL dose DFEFIcF-D < &, Triamcinolone DA 13 205.04 +
10.34 pg/mL TH - 72, R ICH-5 < &, 100 pg/mL dose 1% Sink &f. 500
pg/mL dose, 2000 pug/mL dose % O* 10000 ug/mL dose (& Non-Sink 4 CH - 7=
Z LR TE 5, F7-. Griseofulvin [Flkk. FLEEFEH BT, Sink 4T
iZ Donor #ICHT 354 L 72\ 2 &, Non-Sink 25T l3 Donor 1§ © HUEHNANR 12
RHEIRRECTH o722 & Z HIH CHERR L 7=,

Griseofulvin & [FIBRIC Sink 2512 351F % Flux &1 Non-Sink £ & 0 K< 7o
72o ZAuiE. Figure 11(b)IC/R L7z & 39 Donor # DO IYIEE 23 Sink Z50F D 75 23K
(o2 LICEKT %, —7. Non-Sink &fFic 51 % Flux &% Dose & IC {77+

T, RIF—EETH o 7,
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Permeated acceptor concentration (ug/mL)

0 100 200 300 400
Time (min)

(a) Acceptor chamber

300

100 g-0-0— — o

Donor concentration {ug/mL)

O L) T T
0 100 200 300 400

Time (min)

(b) Donor chamber
Figure 11 Triamcinolone concentration-time profile in the acceptor and donor

compartments as determined by permeability measurements.

Measurements in the pH6.5 buffer are represented by the closed symbols for the 100 pg/mL sample

dose (@), 500 pg/mL sample dose (A), 2000 pg/mL sample dose (@) and 10000 pg/mL sample dose

(M). Results represent average Triamcinolone concentration = SD (n=3).
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0.25
- 0.20 A
£
=
™~
£ 015 A
2
fs)
<
< 0.10 -
x
= 1
L 0.05 - : i i
0.00
100 pg/mL 500 2000 10000
Dose png/mL ng/mL ng/mL
(Sink Condition) Dose Dose Dose

Figure 12 Calculated flux of Triamcinolone.

A time interval of 120 — 240 min was selected. Results represent average Triamcinolone flux = SD

(n=3)
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[1-2-3] @@ s L CIEBR#HKE O A&

AIEciE, [BHGm] C#FiPA L - HEm 2 s bR il L, &7 vbéay
DR CFIEEFRKE o BN # 51 L 72, (Table 4)

3. HLAYD Py, & EEEEEAB ORI DM L 72, Griseofulvin LT
Triamcinolone X AL AW TH 2 Z & 25 AIFFED Sink £/ 5T, Donor
BolEYIEITXTCUFDs Th 5, Lo T, (12) XX W HEH I NS P, i3LE
YIEGED Py & 72 %, F72. (12)RiH1F 5. Cp(0) 1% Figure 9 J U Figure 11
® 0 min ® Donor fEDLEVIEE TH 5, BLEEEE A2 b KD 72 Flux &%
K(A2) iR AT B 2L T, BLEYD Py ZAEHE L 72, Griseofulvin @ Pw i
0.0148 cm/min, Triamcinolone @ Po,wid 0.000304 cm/min & 7 - 7=,

KA FEHRKIE D Bt 2 51 L 72, FEHIHOKIE o EEE M 13:0(6) L v Bl S
52 LNTE D, DyudRBIC /LAY NTE (MW) AR Tk 2 2 L2

TE 3,
Log Daq vy = —4.131 — 0.4531Log MW (13)

HEYD MW 2> 5 Dy ZalBE L 72, % DFEH, Griseofulvin @ D,, @)% 5.18 X
10° cm?/sec, Triamcinolone @ D,q )% 4.93 X106 cm?/sec & 757z, T T T,
Tsinman OFFE CTAMIE & 7] U R s S BBk S %2 FI V. huwtaep 1349 100 pm 1
BRHZLEMEL TS D, HH L7 Digw & huwLey DIREE % K (6)ITRA L,
PowewZ 8t B L 72, Griseofulvin ® Pywrw i 0.0311 cm/min, Triamcinolone ®
PuwrwiZ 0.0296 cm/min & 72 > 77,

SICEBE O EEE 2R L 72, (2)Fic EEE TR 72 Pappwy LU Puwa % R

AT B LT, PauZatBE L7z, Griseofulvin ® PywiE 0.0284 cm/min,
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Triamcinolone ® Pw)ld 0.000307 cm/min & 7z > 7z, Griseofulvin T35\ Tl
Puw & PuwealC K& 2D T d o 720 - T, Griseofulvin ICH W TlE, 20D
B 70 AT BROEERMEICHE T 5 2 L AR TE S, 7.
Triamcinolone 1% Pn 2 PowLy & 9V b #idD T/NE 225 7=, it > T, Triamcinolone
ICBNTIE, PaiC & o TRRDEEEVESIIET 5 2 L BERTE 2, 2% D,
Triamcinolone I BTl WFEHE O RIS 5@ O FHER 7 v v Xich v | IE

WK IE D EEE T D 2 L3 Bk DEEE ISR L 72w,

Table 4 Measured and calculated permeability in pH6.5 buffer

Compound Griseofulvin Triamcinolone

MW 352.77 394.43

Measured P,,, @ (cm/min)'  0.0148 = 0.0007 0.000304 = 0.000010

Calculated D,, 1) (cm?/sec) 5.18 X 10¢ 4,93 %10
Calculated Puwz 1y (cm/min) 0.0311 0.0296

Calculated P, ) (cm/min) 0.0284 0.000307
Calculated P,,, @y (cm/min) 0.0148 0.000304

! Results represent average Py, = SD (n=3).
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[1-2-4] Non-Sink ST iCEB T 3 EEEX 1 =X I

Non-Sink 4T D B 8E B a5 1 35T BUHED E v Griseofulvin (% Dose
RO - T, Flux &R OBE@EEH A L 72, —J7C, BiltEoffwn
Triamcinolone 13 5823 L T b, Flux B R OEEMEIXIZIE—EETH -
oo THHDFERS S, Non-Sink ZfF Fic 513 2 EFE# A # = X 4 & LT Figure
13T D2 LHTE S, Sink FHETICHTIE, LEYHFIRIERIFKES %
JREk, EEEC T, ERER LT 5 2 L BT 5, —J5. Non-Sink £&fF
Tlit, ERLoLaEYrFOIRRUTn 2 T, FEERHERKIE A o B REEY) K 2 & 13358
YHLEY DIRELAHE C 5, (Figure 6) Frii Catl] L 7z b . BEASEY DRI 135
REDENEEINTE Y. 2O IFRAKE >EEE~ DAY 7T DILEK
DBHEZ B, ZOPENC X Y, FEEKEOEX R k., MilMbdaeE2 5
ETE D, T OfbR. JERHRKE O LE @M A 35, BIEEEY O KRR
513 Y. JEBBKBOE X ZH 2 FEME L. BEEERD S OIED %13
M7 beEZOND, o T, ERFEMEIL k2138, JEHHKE D RER
M3 4%, Griseofulvin i 52T Dose BIC{kF L ClLE AR A L2 &
X, Figure 13D AW =X L AL =R TH %5, 72, Triamcinolone [T TE
PME L, [1-2-3] CEIPAL 7208 b | BEEdEE O FE B 0 EEE O ILE 7 v & R H
%, fit-> T, Non-Sink 5efFiC 5T, Dose &2 L. FEMIP/KIE O BOE M A3

FELTH, REEEeEREL L A EZLL I LR TE D,
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(A) Griseofulvin
Membrane Membrane
Sink condition Donor uwlL Acceptor Donor uwL Acceptor
o o) ° (o] °
— |=.>
(o)
[¢]
—p —p
hUWf.{U} hUWL{U}
Non-Sink condition
o o
(o] o o 1)
8] ° 0}
° © [¢]
Q
Increasing o OO o .. ) O
the sample O ° o]
dose amount. ° (O 2PN
Qe (O ° o o
o (¢] o0
@ Solute a9 © o 9] °
¢ Solid drugs o o o G o
- Flux O O Q ° OO Q
=> Puwtrapp} O O o] ° o O
€25 Py Ooe o e © O o o ©
Flux J(t) = Py, Colt)
1 1

Figure 13 Proposed drug absorption mechanism under sink conditions and non-sink

(B) Triamcinolone

1
Papp P (avp)

+
PywL (app)

conditions for Griseofulvin (A) and Triamcinolone (B).

Longer arrows represent higher flux, Puwt (app), 0 P (app)-
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[1-2-5] Non-Sink & T icE 1 3 IEEHRKED R 1 DE X

Griseofulvin @ Non-Sink Z&f: D FEE AR DGR 2> 5. % Dose BiCH T 3
FEHRHRAKIE D WA T DIE S (huwiep) ZEHHE L 72o K (Q2) L TOH(6)2* 5. huwiapp (3
RORTKFTZLBTE S,

1 1
hywe (@pp) = Daq (5 —
a

pp Pm () (14)

[1-3-3] cH&EH &7z, Griseofulvin @ D,qu /X U P w)(Table 6) 3 X ¥ % Dose &
BT B Py OHIERREZ LREDORITRA L, & Dose EICH 1T 5 huwiep ZalTH L
7z. (Figure 14) Dose &2* 50 ug/mL dose 2> & 1000 ng/mL dose IZ¥Ef13 2 iDL

<. hUWL(app) I 100 pm IR l’g}'ft"\] 60 pm ¥ '/Cf(ftﬁd\'ﬂﬁ L 7’:’20

120
£
= 100 -
7]
7]
e
S 80 -
Q
=
= 60 -
=
-
T 40 A
@
—
1]
) 20
<
0
5 pg/mL 1000
Dose pg/mL ng/mL nug/mL
(Sink Condition) Dose Dose Dose

Figure 14 Calculated apparent UWL thickness (huw :pp)) of Griseofulvin for each

permeability measurement.
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[1-2-6] Non-Sink &ETic B8 3 Dose BIcKTE L =& B0 M 3R

[ AEEY) I 351 2 IEHHRAKE Dffi/IMEiZ. 2 DD b W h ot &Y< b A
LTw3eEZLNS, KIETIE, Griseofulvin IT 31 % 5% s 305k o 45 5 % F
W, IR IEY LA BT 5. Non-Sink & T I $1F % Dose ®ICHKFAEL 7=
EEEE D PR E A S o 70, — RN BYMLEY 03+ 8 1% 200~1000 TH
%, R6)BLUVAXA) 2L, B TFERICHESWT PuiweuE it AT 528 TE S

ALEPNC X > T Pun w3 KRELSED S v, —Ji, KBIFED Griseofulvin &
Triamcinolone THEFZ L 72 & 9 IC, Pawi3fbE&EW T L Ic K& 7% %, Griseofulvin
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5 LHEHITE 5, Ponw=1cm/min DILEY)IC B WTIX, JEHHRKED R T DJE X
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Figure 15 Calculated relationship between apparent permeability /flux and apparent

UWL thickness for model compounds with Py, vy of 0.001 cm/min — 1 cm/min.

It was assumed that MW of model compounds was 400 Da.
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& & O ELEE Y I IR 1< D TR L 72

[2-2] fERB X UEE
[2-2-1] Griseofulvin X U Triamcinolone DA#REE
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Table 5 Solubility and UFD amount of Griseofulvin and Triamcinolone at 37°C in

each test media

Solubility UFDs amount Fraction of

Compound Test media
(pg/mL)! (pg/mL) UFDs (Fy)
Griseofulvin pH6.5 buffer 10.75%£0.38 10.75 1.00
pH6.5
27.40+0.07 10.75 0.39
buffer+0.05%SLS
Triamcinolone pH6.5 buffer 205.04+10.34 205.04 1.00
pH6.5
210.07*+6.54 205.04 0.98

buffer+0.05%SLS

! Results represent average solubility + Standard deviation (SD) (n=3).
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SLS) %13 3 Flux &3 U Dose &ic 5\ CTikBAiE (pH6.5 $EHii+0.05% SLS)
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Figure 16 Griseofulvin concentration-time profile in the acceptor and donor

compartments as determined by permeability measurements.

Measurements in the pH6.5 buffer+0.05%SLS are represented by the open symbols for the 5 pg/mL
sample dose (), 50 pg/mL sample dose (A\), 200 pg/mL sample dose (O) and 1000 pg/mL sample

dose ([J). Results represent average Griseofulvin concentration = SD (n=3).
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Figure 17 Calculated flux of Griseofulvin.

A time interval of 30 — 120 min was selected. The flux in pH6.5 buffer is represented by gray bars. The
flux in pH6.5 buffer+0.05%SLS is represented by white bars. Results represent average Griseofulvin

flux = SD (n=3).
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Figure 18 Triamcinolone concentration-time profile in the acceptor and donor

compartments as determined by permeability measurements.

Measurements in the pH6.5 buffer+0.05%SLS are represented by the open symbols for the 100 ug/mL
sample dose (), 500 pg/mL sample dose (A\), 2000 pg/mL sample dose (O) and 10000 ug/mL

sample dose ([J). Results represent average Triamcinolone concentration * SD (n=3).
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Figure 19 Calculated flux of Triamcinolone.

A time interval of 30 — 120 min was selected. The flux in pH6.5 buffer is represented by gray bars. The
flux in pH6.5 buffer+0.05%SLS is represented by white bars. Results represent average Triamcinolone

flux = SD (n=3).
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Table 6 Measured and calculated permeability in pH6.5 buffer+0.05%SLS

Compound Griseofulvin Triamcinolone
Measured P, (cm/min) ! 0.00648 = 0.00026 0.000263 = 0.000028
Calculated P, (pp) (cm/min) 0.0112 0.000300
Calculated  Pywz (pp) (cm/min) 0.0153 0.0212
Calculated P,,, (cm/min) 0.00648 0.000263
Calculated Dy (4p) (cm?/sec) 2.56x10° 3.54x107
Calculated D,, ) (cm?/sec) 8.37x107

! Results represent average P,,, = SD (n=3).
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Figure 20 Calculated relationship between flux/apparent permeability and apparent

solubility under sink conditions for griseofulvin.

It was assumed that the sample concentration in the donor chamber remained at 5 ug/mL during the
measurements. P,,, (o) is the apparent permeability in the absence of solubilizer additives. J (0) is the

flux in the absence of solubilizer additives.
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4 Measured flux at 50 pg/mL dose in pH6.5 buffer

A Measured flux at 50 ug/mL dose in pH6.5 buffer+0.05%SLS
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Figure 21 Calculated flux-apparent solubility relationship under sink conditions for

Griseofulvin.

It is assumed that the UWL thickness remained constant. The results of flux measurement at 50 ug/mL

sample dose in pH6.5 buffer and pH6.5 buffer+0.05%SLS were plotted.
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Figure 22 Calculated flux of Griseofulvin for 50 — 100 um apparent UWL thickness.
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71 ZFIER KB R DL T ek R & ERE R DI T vk R4S B T L2
T2, BHREOIE 7 r 2 RicEWTIE, BIRMLAYIOFEEZZ TR Lp
b, FRACILE B O BOEEE I E L R EZ L LR TE L, T,
IFRHOKE R OILE 7 m 2 R I E W T, ERMLAYoFEIC X o T, BT DIk
Bk o2 & 25E/Me U, JERPKE o BEEEYE A H L9 5, (Figure 6) 58 1%
DIFFEIC BT, A 1T 2 DEEEE~DFED Dose BICIKTFT 52 & 2R LTz,
Z id. Donor f#h o R EY) D FKHifE 2 IER K IE O JE & o/ MU R i< Hepil
$2720CTH5, LiehoT, SR RFH A4 XoEd) 12 k- ThEERIC
e K IE o LE B A B L, SR oEEESR ET s eEZ L LR TE
%,

7> 7 KA X 2 @@ m Eosh Rt &P o Bl IcikET 2 L E 25 &
DBTE 2, FBEOBEEE I CEY OB ICKFT 2 2 L 3HIb TS %2,
BihEombayIc s v it BEEEIC B 2 FR RS 2 IEE K E h o i 7
HERICH D, —Fi. BUHEDKRLAYIC VT, BOEEIC 31 2 HE B

EEEP DI 7 v 2 AT H B, o T, F I/ RALIC X B EEE N D UER 3
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LEV OB 2 L E 2 bn, Blilitkomueibawiz - 7 Rirtick o<
BEEEPE A UE T 2 — 75, Bl L&D T 2 Riic X o CIEEEME L5
PRELRVEEZLND,

AWHE 0 HilE, LR CHRE L 72 2 EERICEEAS 2 2 & TH 5, HilhtEo
Ei\> Griseofulvin (MW=352.77, Log P=2.18) & #ili?E D {K > Hydrocortisone
(MW=362.46, Log P=1.55)% €7 Mt& e LCER L7z %%, (Figure 23) %A1k
W% T 2 KA L 7ZBR o BGE @ oM ESRZME L7z, HEICHB W TIE, YY)
DTEAITHA L 72\ Non-Sink &fFCHEHi L 7z, Kba¥o I/ ki rbizig=X7> /&
PeikCEM L 72, BOEEEEOHIEIC I35 13, 4 2 % & [FRRIC MicroFlux® % fii ff]
L7ze 2o OfBERERIZ, KT 55 7 Kirbic X 2 Bt m LRE DR &
b, Xbic, FonlBHE» S, F /R bic X 2 BLEE M EShER & LA
YD Blith it o B & Bk L 72,
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(a) Griseofulvin

OH

-anlllQH

(b) Hydrocortisone

Figure 23 The molecular structure of griseofulvin (a) and hydrocortisone (b).
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[3-2] BRBLUEE
[3-2-1] =4 7ufiFLF/FRRV Y avOFH

DEIcBnT, w4 27094 XA —X—CHEL -aklo~ 4 7okt F /7 H
AXF =X —THEL 2EHE T A v a v s,

2 fE DY 4 XD Griseofulvin D~ A 7 v ki v ZFHE L 7=, HEA L 7z Griseofulvin
ZINFA XD= A4 7 vhiF (AT S-microparticle griseofulvin) & L7z, K% 4 XD
~ A4 7 vkt 3A L7z Griseofulvin O S ffbic X - TR L 72, AL 7%
Griseofulvin % 70°CD X 2 / — A HiCipfiE L, Eim MCmHl$ 5 2 & TRk 2
IeTe, JFRoNTAhfhE B THEEL, B2 L 7, JSonfifz KR4 XD
<4 7 afi ¥ (AT L-microparticle griseofulvin) & L 7=,

Griseofulvin ®F / % %2~ ¥+ =2~ (BLF Nanosuspension griseofulvin) (., 7

RS & N7z Griseofulvin DIRHMTMEIC X 5 7/ K OB % HIcHR L 7=
%), Griseofulvin 570 mg % 24 g ® YL a2 =7 ¥ —= (Nikkato %, YTT 0.8) % Fi\>
T, 5.1 mL @ 1.33% PVP K30/0.066% AOT &+ Tt L 72, ki~ %27 4
v AR —F—RHWTERML 72, 700 rpm IZ3KE L. 30 o4 4 [l
L7z, HEPEEORI 15 MEHE L 72, Bk, P ra=7 v —X% 27 gauge
DY v =m—FAst (FArEd]) CHRWEDDEREF I ARy a v, =
— FAOWRREEFZI NI =TI /NS B2 X ITERL 7=,

# A L 7z Hydrocortisone %~ 4 7 m i (AT Microparticle hydrocortisone) &
L 7z, Hydrocortisone ®F ./ % 22>+ = » (LLF Nanosuspension griseofulvin)
X, BEEICERE X 17z Hydrocortisone DML IC X 5 F 7 Ko i85k % 3
ICHHBLL 72 5657, 0.2% PVP K30/0.05% SLS &k % ki ot e L, % ofiget:

% Griseofulvin & [F] USfCTHirL. /3 ARV Y a vy &5,
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[3-2-2) =4 7 uhiTeF /) FARV Y avONEMBLSE7 0¥
F YAV v a v ONESAIE DLS THIE L 72, <4 7 vk f Ok oA 1%

Laser diffraction size analyzer THIE L7z, 7. #Blo€ 7 % v ¥% SEM CHlE
L 7z, Griseofulvin & Hydrocortisone D~ A4 7 afif & F /) F AV avok&E
34 % Figure 24 ISR 9, KESA D NT A — X —% Table 7 IC7R T, Griseofulvin
ICBEWTIE, 3KHEDRFH A XD CTH 2 T L AR TE 2, IR FRITZ
L% 1. Nanosuspension griseofulvin (% 0.30 pm, S-microparticle griseofulvin (% 13
pm, L-microparticle griseofulvin |% 30 pm Td - 7z, Hydrocortisone {Z &\ T,
2KHEDRFH A XDFARICTH 5 Z L BMERTE 7z, FHENTFRITZNE 1.,
Nanosuspension hydrocortisone (% 0.25 pm, Microparticle hydrocortisone (% 6.1 pm
TH o7z, SEM MR bR L 728 7 + v ¥t KESMHEEORHER L AL 72,

(Figure 25)
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(1) (1) nanosuspension griseofulvin
(2) S-microparticle griseofulvin
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Figure 24 PSD of griseofulvin samples (a) and hydrocortisone samples (b).

The results were transformed to volume distribution. The PSD parameters for each sample were
summerized in Table 1. The PSD of nanosuspensions was measured by DLS, where water was used as
the solvent. The PSD of microparticle samples was measured by laser diffraction size analyzer, where
the saturated heptane solution of the compound containing 0.2% sorbitan monooleate was used as the

solvent.
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Table 7 PSD parameters of griseofulvin and hydrocortisone samples

Samples Methods / Solvents D10 (um)?!2 D50 (um)?!2 D90 (um)'2
Nanosuspension
DLS / water 0.22+0.00 0.30%=0.00 0.43+0.01
griseofulvin

laser diffraction size

S-microparticle analyzer / heptane
42%1.1 13£1 30%+9
griseofulvin containing 0.2%
sorbitan monooleate?
laser diffraction size
L-microparticle analyzer / heptane
16x1 34+2 605
griseofulvin containing 0.2%
sorbitan monooleate?
Nanosuspension
DLS / water 0.19£0.00 0.25£0.01 0.33£0.00
hydrocortisone
laser diffraction size
Microparticle analyzer / heptane
2.4%0.5 6.1£0.7 35+3
hydrocortisone containing 0.2%

sorbitan monooleate?

! Results represent average value = Standard deviation (SD) (2 =3).

2D10, D50, and D90 describe the diameter of particles at which 10, 50 and 90% of the sample particles

are smaller than these values based on a volume distribution, respectively.

3 The saturated heptane solution of the compound containing 0.2% sorbitan monooleate was used as

the solvent.
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Bl — 10 um

(b) S-microparticle griseofulvin

— 10 pm

(c) L-microparticle griseofulvin

(d) Nanosuspension hydrocortisone (e) Microparticle hydrocortisone

Figure 25 SEM image of griseofulvin samples (a-c) and hydrocortisone samples (d-

e).
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[3-2-3] #pReic X 2 i5EF O ZEAL
Griseofulvin % UF Hydrocortisone @ £l ¥R X # B[ ¥ % — v % Figure 26
IZ/nF, Griseofulvin & U Hydrocortisone Ot &¥1ic 5T, v 4 7 afiF& F
Y ARV a ViR ORI N Z =V ERIR LT, 6o T, FI YRRV avEk
R 70N ZIToz & 2T, MMBEOWBITEZ b78d o7 2 & HHEZRT

X7,
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Figure 26 X-ray powder diffraction pattern of griseofulvin samples (a) and

hydrocortisone samples (b).
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[3-2-4)] Griseofulvin @ && @M
[3-2-1] <FABLL 7z Griseofulvin D g & WX % 7~ 3 Flux & OHIE 1%
Pion # MicroFlux™ T%ffti L 7z, Donor 1 OG{RNARK IZIEY 2376 2 IR L 72\
Non-Sink &t & 72 5 X H1c, IWRELLE & 723 Dose EA2EXE L7z, (Dose =200
pg/mL)

Griseofulvin @ EL@EEHERIC 517 5, Acceptor f8 % UF Donor 8 O RERE] 7' v 7
7 4 V% Z NZ N Figure 27 13 $, R(12)ZFWTHH L 7z P.,, % Figure 28 12/
ER

Donor 1§ DG RRAR 255 P I /L&Y T2 Ic B T ICEREch L %
H ClEsE L 7z it > T, Donor f# DGUEHAR I LEY 23584 IR IC L 72> Non-
Sink &tFCH o722 & R L 72, Donor f OFEHIFTIRREIC 2 5 £ TR BT
I W2, o T, T b DikHCE T 5 050K A ¥~ + @ Donor i D
EHEE IR L 72 5, FlBlD 047 4 v+ @ Donor 8 D URNEE % #EFL L .
B OB IR T RICBED O T —EfiTch v, F /KT Lic X o TAMREZE DM I
BRI ORh o/l L RMER LT, 72, Donor iDL EWIRE T T hoiklc
Dbz U C—ElHTH S Z L5, Donor i DlEHIEAER % U CRIFIIRREZ
HEFF L 72 2 & 2132 L 72, Nanosuspension griseofulvin I DT, B Ik v
ZMERFL 722 &% DLS IC X o CTHERE L 7=,

Pop DEFEFGEER & U . Nanosuspension griseofulvin @ P, (3 S-microparticle
griseofulvin X U #) 30% 2R &2 572 —FH. w4 7 v TFOH A4 XE TR S, S-
microparticle griseofulvin & L-microparticle griseofulvin @ P,,, 1358 E R L TH -
720

Non-Sink et DB MR T 2 7290 1C, 5 1 FE TG 7% Sink &I HB T % Py, &
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AR FEC157z Nanosuspension griseofulvin @ P,,, #5153 % & Figure 29 & 72 - 7z,
Non-Sink Z&FCHIE L 72 F 7 A v ¥ 3 VI Sink &b & 0 %9 50% 7568 7% 23
AELTWiz, /22y a voEEEICE Tk, Non-Sink 5T 0 7l

PDREV R ERZ L2032 & 2iERL -,
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Figure 27 Griseofulvin concentration-time profile in the acceptor and donor

compartments as determined by permeability measurements.

The results represent the average griseofulvin concentration = SD (n = 3) for Nanosuspension

griseofulvin (@), S-microparticle griseofulvin (A) and L-microparticle griseofulvin (@).
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nanosuspension  S-microparticle L-microparticle

griseofulvin griseofulvin griseofulvin

Figure 28 Calculated apparent permeability (P.,) of Griseofulvin.

The results represent the average P,,, £ SD (n = 3).
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5 T
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nanosuspension griseofulvin griseofulvin
under non-sink condition under sink condition

Figure 29 Comparison of P,,, of nanosuspension griseofulvin under non-sink

conditions and sink conditions.
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[3-2-5] Hydrocortisone ® &
[3-2-1] <HH#L L 7= Hydrocortisone O g . ORI H: % 7~ 3° Flux & O HIE
IZ Pion # MicroFlux™ CH%Efii L 7z, Donor 1 O GEHATR 12329 23 7E 2 TR L 70 0o
Non-Sink §etf-& 72 % X 5 i1, EfEEL L 72 %5 Dose EZi%E L7z, (Dose &
=2000 pg/mL)
Hydrocortisone @ 75k 1C 351F 5, Acceptor 1§ & UF Donor 1 ® R RFfE] 7' =
7 7 A M ZNF N Figure 30 18§, (12) % H TR L 7= P, % Figure 31 i
ZNC RN
Hydrocortisone @ @ iER IC 35> T, Griseofulvin [Ffk, Donor £ @ HUERA R
23 Non-Sink &t Nich 22 &, 7 A4 XML X o THEBER M EL 7ed o7 C
&. Donor f OIARHAMK S EUNMREEZAERF L 72 2 & 2R L 720 72
Nanosuspension hydrocortisone D ¥ £2355k Z 8 U CTHERi L 7z 2 & % DLS T
L7z,
Py DEMEFGEHR X V. Griseofulvin &3\, Nanosuspension hydrocortisone &
Microparticle hydrocortisone @ Papp 1354 & 253 75> 7z, 2% V. Hydrocortisone

ICBWTiE, F /R X o TREERMED [ TR 5o 7,
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Figure 30 Hydrocortisone concentration-time profile in the acceptor and donor

compartments as determined by permeability measurements.

The results represent the average hydrocortisone concentration = SD (n = 3) for Nanosuspension

hydrocortisone ({>) and Microparticle hydrocortisone (A\).
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Figure 31 Calculated apparent permeability (P.,,) of Hydrocortisone.

The results represent the average P,,, £ SD (n = 3).
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[3-2-6] #E:E&E s & CIERHKE D EEE N
ARIECld, [FEm] CHiH L 72 BiEm 2 S EE B B c T L. &€ 7 U LAY

DIFEEE KX O IR IE o g % §1H5 L 72, Griseofulvin & UF Hydrocortisone
LA TH B L h o, RikBRICE T % Donor {12 F1F % 4> Ik (% UFDs
S L IRERMEAEY 75, 2 DK, Puwp=Pnw & 725,

Griseofulvin %, %5 1 T, Pripy=Pn1y=0.0284 cm/min TH 5 & & %L
2o o, BUEERBRICE VT Py kD72, L7228 T, (2T Pty & Papp &
RAL. BilBD Puwrapp Z et L7z, (Table8) F/ H A2V a v D Puwip X
~ A4 7 uRFOR 25 TH 2 LR TE 2,

Table 8 Calculated permeability of griseofulvin

Nanosuspension S-microparticle L-microparticle
Parameter
griseofulvin griseofulvin griseofulvin
Measured P, (cm/min) 0.0224 0.0175 0.0180
Poncappy (cm/min) 0.0284
Calculated Puwt(app)
0.107 0.0456 0.0490

(cm/min)

Hydrocortisone I DWW Tld, Puwpd i I N Ty, 22T, H1ETKD
RGO B2 1T DIE X (huwLm) 2> 5 PuwLapy Z BREMIIC A D - 72, i
BEDFEHE 2 5, Nanosuspension hydrocortisone % U Microparticle hydrocortisone 1%
AT Pupp=0.0239 cm/min TH > 72, B)A D 5. Puwriapp (X huwiipp & Dagapp THR S
ZENRTED, 2T, (13)x 25 Hydrocortisone @ Dugepp Z5TH T % &,

Dagapp= 5.12 X 107 cm?/sec TH > 72, huwrepp (3565 1 EDWIE2> &, Non-Sink 5&
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RICBWTIZ 100 pm KiiiTH 5 L EZ BN D, huwiep?® 1 um 2> 5 100 pm D FF,
Hydrocortisone @ Puwipp 1Z Table 9 O W HE I 7z, 72, Q)X D5 Poep &
FHEL 7, hUWL(app)i?§+ FNT LT, Pm(app) ¢ PUWL(app) X0y +m/hNE otz

#it > T, Hydrocortisone O 537518 O FE B 3B OYLEL 7 v v R ICH 5 Z L A3

ezl c % 7=,
Table 9 Calculated permeability of hydrocortisone
Parameter
Measured P, (cm/min) 0.00239
hUWL(app) (pm) 100 50 10 1
Calculated Puwr(app)
0.0307 0.0615 0.307 3.07
(cm/min)
Calculated Prnapp)
0.00259 0.00249 0.00241 0.00239
(cm/min)
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[3-2-7] Non-Sink & T ic &7 3 JEHEHKE D R F OB X

#1E e FEREIC, (14) A5 Griseofulvin ICB U 3 F ) 2~ v v a v RN~ A4
7 uRTIcE T 5 B0 TOIEEPKEDIE S (huwie) a8 L7z, (Figure 32)tt
D720, Sink BT 2 B iF OIEEIKEO R 2O L 720 (huwiem=100
um) < A4 7 o R 15t Tl huwiep 1380 70 pm, F /7 2=V a VTR
huwLipp (387 30 um L BRI N7z, /> T, F 7 KTFILIC X o T huwiap id 1/3 AT
T oMb a g o LRERL 72,

FEHFRKE O BA T o )E X offyMeix. ERfbaP oKyl s 2 L
b, w4 7 afTHEBICENTH, T4 PR ZTREC, JEEPKED R
PIFOEXIECAE S EEZ LN, L LA b, S-microparticle griseofulvin
¢ L-microparticle griseofulvin @ huwppp 1358 £ 72037 525 72, Xia DFFFET, [HIEE
IZ~ A 7 R TR T P 281E & A SR A4 XITIKTEE L 2203, F /7 R F-REI
THALETZZEPHEINTVED, ZOAI=XLEFHLPICE N T VRS,
~ 4 7 a R fRE O R & S O BRI 2 BRIR S 2 I3 AR i B &

Ezxzbihd,

74



120

100 -
80 -

NuwLappy (M)
an
o

40 -

20 ~

griseofulvin S-microparticle nanosuspension
under grisgofulvin under griseofulvin under
sink condition non-sink condition nan-sink condition

Figure 32 Calculated unstirred water layer (UWL) thickness under sink and non-

sink conditions for micro-particle samples and for nanosuspensions.
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[3-2-8] F/ HrT4bic & 3 & M R

RIHCTlX, FEY oMM L - 7 K tic X 2 BoE@EtEom ERhRoBIR 2 et L
Teo 20728, @O R 2{LAEYICE T, F /7 R bic X 2 lE#EEM: o m
3 % Griseofulvin @ &iE @R O K R ICEK S WTEFIEL 72,

[3-2-7] DOWIgIc BT, Griseofulvin @ hywiepp X7 2 K FALAY Tl 30
um, <A 7 @ fFLEYTIE 70 um, EY258 I L 72 Sink Z&f ¢l 100 um
75 2 MR L oo —RIIAKRTFALEWICE VT, 2 OIFRHIKE DR X 23
BHTZ 2 LIRE L 72,

2 1: Sink £&#F. huwiipp=100 um

41 2: Non-Sink Z&efEd 0~ 4 2 B TALAY. howsapm=70 pm

4fF 3: Non-Sink 5222 F / R AL AW, huwipy=30 pm
P OHE M, B 1 EOME B GZ(15)X2MHL, FhiLl 7z, FHEZ1T.

Prntapp D HIFH A HPH DL EW % 71N —F 57290 1C, Pu@pp=0.001 cm/min ~ 1.0
cm/min & L7z, E2KHETIR, £ L&Y FEE 350 & L, K(A3)» 5
Dagapp=5.20 X 10 cm?/s LiIHE I N7z, HGB)ZHTEA 1-31CB1F 5 Powrwn &
FHE L. Puw@p=0.001 cm/min ~ 1.0 cm/min DA T P,,, % 515 L 72455 2% Figure
33 &7z,

Griseofulvin 1%, LogP=2.18, Pu(pp=0.0284 cm/min T& %, Figure 33 icH- ¢
. FIRAAIC K o TSink 5LV b Popp 28 50%m 132 Z EAFHR I NS,
Hydrocortisone 1%, LogP=1.55, P(p»=0.00259/min T %, Figure 33 icH-o <
. FIRFAIC K o TPy MG AL EL A EREHEEINRSE, b it
AT, AR OBEEERAB O & G L TWwb, Ric, X0 BhEOE WL

EVDF 7 R FALDFEEICOWTEE L 72, HHALEY) Progesterone 13 LogP=3.48
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<& %, Progesterone ® P, 1. PAMPA I X % #¥Hfiic X - T. Griseofulvin ® 2~3
fETH B LBHMEZINT VB 9, Progesterone @ Sink £&(F T TD Py, 78
Griseofulvin ® 2 {5 L K % &, Progesterone @ Pupp=1.0 cm/min & FH T %
%, it > T, Figure 33 i< & Progesterone (37 / K TALIC X o T Poy, 28 3 1%
Ck B LEtREING, 2T BiltkomwEREoLEYIcowT, F 2 Rrlic
X B EEEE A FAE DS in vivo TEHliE LT 0. #i 2~3 {FRRE D P, DA E s
W& XN T3 4, Figure 33 DFFREFERIZC OME L RAKL TH Y, ZY4H
RThHhdr ez 3,

ROESREGDOWIEIZ, & F O/NGNICH T 2 LAY & BEE Y < Hepl
%, Figure 33 1c3o< &, BUhEOmWLEWIZF 7 Ki{Lic X - <, REE %%
RELMEL, ZOfR, WINEZRESAET2EE2LNE, —J7. BulkEo
Ruvfbamiz, 7 lrticko <, BEEEREZR ELZWEEZONS, F
J RFACIZIBRRE R FICHR EFH G LirnwZ Lo, F /7 ki Hbtizdmttofuwibs
MORINEZIZF LA ESEELRWEEZONDE, Zokis0HIRIZ, F 7 KT8HF
fLiC X 2 I ESCERI RS [ LA EICRES RAR 250 ?] #FH Lo
7703% . Figure 33 DALEY) O LM & BEEEME O SCEMIR OBAMR L. HoKBHELE

YIoBIKIZHEFICBWTEELRAMEICZY 9 5,
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[ Prizss: = 0.001 crymin {Pagszink = 0.00097 cm/miin)

[ Prisee: = 0.0026 cm/ min (Pagezine = 0.0024 cm/min corresponding to Pagesine of hydrocortisone)

I P = 0.01 emd min (Pagee = 0.0075 cm/min)

[ ] Priaees = 0.028 cmf min (Pagg.sin = 0.015 cm/min corresponding to Py« of griseofulvin)

3 1 Bl Praees = 0.1 emf min (Pags.sink = 0.023 cm/min)

I FPri = 1.0 cm/min (Pagssin = 0.029 cm/min) -

-
Highly lipophilic compounds _» -

-
2 A -

-
-

Papp,non-sink
Papp,sink

Low lipophilic compound‘s' -

1
O - - ags
sink condition Microparticles under Nanoparticles under
(huwt (app)=100 pm) non-sink condition non-sink condition
(huwe(app)=70 pm) (huw(epm=30 pm)

Figure 33 Calculated permeability improvement effect for microparticle and

nanoparticle compounds under non-sink conditions.

The permeability of model compounds ranges from P, sink=0.00097 cm/min to Pppsink=0.029 cm/min.

Popp.sink and Papp non-sink represent the Papp under sink conditions and under non-sink conditions,

respectively.
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[3-2-9] Non-Sink §&FF ic 1) 3 F 7 $ T8I o 5 @

KT CIREE L 72 F 7 R Ffbic X @ EtEm Lo X A =X L% XRd 5 &

Figure 34 & 7z %, Figure 34 137 / fi Ui X 2 BdEd ks 258t o R L&)
TiRFoNT. Blhttos v tEYI TR o N2 2% @A T 5, Sink ST & HiK
L+ huwiep it Non-Sink (4 Fcffi/ME L. BEAEM ORI T 4 XA/NE %2513
E. ZOMMELDOEARKEL b, F /7 KTALIC X 5 T huwe ERK E <AE/IME
L. Z DR Puwrapp (IR E K SGET 5, BlHED m LA Putew 25 PuwLiapp)
PIEEAEEDLRVA, KEWV, L5 T, PowiapBWET 2 C & T Py 28
b2, —7, Bl E AT P S Puwieey & 0 bR T/HNE W, L
72785 T\ Powiiapp B LT D P 281 L L7203, ABFFED Griseofulvin &

Hydrocortisone @ &z 5k D #5 £ 13 Figure 34 & AEL T 5,
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(A) Highly lipophilic compounds

(B) Low lipophilic compounds
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Figure 34 Proposed mechanism of permeability improvement by nanoparticle

formulations
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[3-3] /N&

REDOWFIC L o T F 7 K-8 o s % Gt 2 2 & T, F
J KiFAIC & 2 Bt AR 2 EmAICEHii T 5 Z & R R[REIC L7, BHIC,
J RTAIC X 2RI o SEER R M o mubE Y Tk & <L Btk oK vk
EVITIREENC L EZHL I Lz, 2NFE TF 2 RTLIC X B EE A i
DWTEMEIN TR, FlloEEE ClRHL I T iad ot Zh
3. B O EGE B O FHM AL &P 2358 42 ICHER L 7= Sink SefFCEMT 2 20 1T,
KR EmYE I 5 2 28RS 2 2 L KT AP o720 TH B L E 2
bNd, H1ETEYDTEEITEM L 72> Non-Sink &5 T © o [EE B % B &
DNCF B LT, KEDWIETH ) FiFUic X 3 IEE RO EZ IO 2 ICT 5
iR, Hic, F /KT bic X 2 BEEEN R LS o (LEYIOBITED
{7313, BEEEs @R EInd 2t 2HA L, KRR ICHESL
L. LogP>35 ofb&Wniz. F /7 Rivbic X o T 3 EIZWRINE A B33 & # 2
bivb, —J7 T, LogP<1.5 D{L&EMIE. F /K LI X o TR ERINE A SGE L 75
WeEZ LML, TN DA, BKEEEYORAIEG 21T ECEER D
DERD,

TR AREOWITIC X o T F /7 KB ORI IC B\ CL B T Tk
{. Non-Sink & F CoOGEEEOFHI A EE CH 5 Z LRI Nk, TNFE T,
F /7 KB O WA T L ISR B D AT DAL T 7228, IR 7 1 L DR
Thole, ZNE. F/ KALDEERE~DEENFHMCE Tk o770 T
H 5, KWL TH72 Non-Sink §efF COEGE R Z M A CEHilis2 2 &3, XV IE
7 F 7 KT BF OWRINE T HI~B23 5 L # 2 b5, BOEEFE <A 72

MicroFlux |3, BEIC invivo & DHHBIBEEBERE SN TH Y, bR AZHAE
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KA LA ORI TRl S HHUER & BEEFHE 2> 5Thbh TE 7225, 1k
72 d i 217 9 2 & FERAFHERICE T 2 REOHEIC R > T 5, AEHIFERICD
W, BRICE S DFFEIC X o THE L., BN Z L 22 HEERESFAE T 1
T&7z, ZORIER, % < DHOKBEMELAYNICT O TRINE D FHIFEEA38GE L 72,
Lo L7eds o, REZICEZKBMWALEY O IEME 2P E T HIZEE L < #kat s
YIIEEEE DS CERRFAED X =7y Mid B, —Ti. BEEMEFHE IO v Ti,
PAMPA Jx Uf Caco-2 il 7 & D ERHY 72 5l /T 25 B FE & T DA, A HIEABRIC B
WS % & RHEEANIC B T 2 BRI D IRIIC o7z, £ 2T AFETII LA

AN DO RIFITIE VA T CoOBEEMEICHEH L, #okattatos <id, Hit

i

G524 1 e 412 Non-Sink o012 % 2. Non-Sink ZfF T Ca @t Es 4 52
fiL7z& 22, BEoEERRBTH N2, (LAY TERITHEM L 72 Sink 548
L0, BEEEELEL 5D e AHERI Nz, COHAE X0 FEMICHET 572
12, Non-Sink G T O [FEEHRE D iFI 2 3lA . EERIICEE S 5 2 LTI L
7zo Non-Sink §ef T D EEE MO\ ERIR T, BUNETFHI TR TZ 2wz ek

<L BihtEo kATl 2~3 &M EL 5 %, &> T, HKAEELEYMD XY
TEAfE 7 WP N 1x . i R 72 1) 7 <. Non-Sink §5f4 T € @ B @ LG 23
HETHLLEZLNS, HIT, Dose &, WINAL FEYME K1) &L okt
DSEERAER D IRPL % S U &M Z il 5 & & 25,0 X 0 IEAE 7o IR -l ic
Brs, UMK EOWHIETCHELONZHM RO S 25T,

F1J|Cld, BHFEL I Dose B 2% L 2RO {LEY) DELEEM: 2 57l L 72,

-~
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Bt D &\ Griseofulvin 13 Dose 8234 L Tw < & BRES—EMDO L £, &
Eia D 20~30%Ia L7z, —J7. Bl D{X > Triamcinolone (% Dose & 23851
LThH, B, BRERMEIT—EETH o7z, 25 DREE @M DR RIC X

. ALEWHFERITIEME L 72> Non-Sink §fF T CO & @O Z AL 32 2 &
I L 720 W81 L 72 ERE AP IR KIE © B0 0 JE X Zig/ML s 2, %
DR, JERHIKIE O BLEETE % [ - X 2 5, Bl O & L EY) T EGEE O HLE
RS D3 IR IR AKIE IC 3 T 2LAYDILEL 7 v 2 R 1CH 2 53, BlltEo K LaEY I
JEZE 6 D HLE B RS B E I 5 1 LAV DI T n e RicH B, 20DET AL
AYNE T DEIT X 5T, Dose B3NN L 72RO E RO E BRI, B
i, AWTFEORRICE D & BB LAYIE Dose BA3EN$ 5 2 & T, &K
2 ERRERE @A A E3 5 2 & 2R d 2 L3 TE L, BifFOBLE@EMERHmE 2L
BYHTERITIAME L 72 Sink S&fF T CRHliZ T o CT& 72, LA Lo, HKEMHAL
HBY D% IXHLEN TREICHEMEE 312 Non-Sink & Fich 5, REDHIEIL,
KB HEAL AP DU % IEMEICFHIT 3~ % 72 ® 12, Non-Sink §ff T T D5 @ 4 3F

MR EE X2 R2FT L 2TRRTEHDTH S,

Jmf

2R Tk, B 1 EoBLEMIEFH S ic SLS ZF NS 5 2 & T, Non-Sink 5T
ICB T BB, BoEETE S & ORI O BRI 2 BREE L 72, BliltEo & e
Griseofulvin (%, SLS ®RMMIC X - T, A0 0B izm L Zz—F T, Rrido
JEZ P (KT U7z, SIS, BINEIZ DT 2T M L 72, BlltE oK
Triamcinolone |%. SLS OMNIC & o T, R DEME, R0 o dEE M, WX
B2 07z, 2D OEEEWFHE O IL. SLS L {LEV DGR IE

HEHRKE O B2 1T o g ic 89 5 Z & T, Non-Sink & T CIZRINEZ DT
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paci kX5 2 kR, I E CHRALEA 2K L 5 3 R IANC X 2
BEOEEINHI N R A EW DT R ITIRIRET 5 Sink £ CRHliE T & 2720, IR
~OEREEIHE T 5 C L ARk CWwind o 72, RIFFEICE 1T 5. Non-Sink 5&fF
N CoREEIEFHI R L. EARE O FAIR, BhEE N~ 0 R & W ICFET 3 5
72, EEMICRINEOMER T 2 2 L 2 A[fEL Lz, AW CERL 72

MicroFlux™ (i 1 & & & E % [FIRFICFHE§ 2 2 L A3 CT&, Dose &, 5K %
BRI Ic A bR T oEMT 2 2 L3, vl basinl 2 F v 7= ok st

LAY D IEHE 72 IR T NI 308 2 mlREME AR R & L7z,

H3ETIE, /R RA O EEEE % Non-Sink £F T Ciiid 2 2 & . (LAY
D F 7 KiFAIC X 2 gtk E o Z B S 20 L7z, il o & v Griseofulvin
3. F 7 RTAIC X o TEMEEIZEL L 7 5 7228, BhEEME A 30%0M 1 L 7=,

—J7. itk DKy Hydrocortisone (3. 7/ K 1{LIC X » CTAMEE, BOE@EMELE B
B L o7z, 0 1 BOWMFFEME. /7 R LidFEtkE O Ar i oE s %
fii/Mb3 2 2 &o, FEEHOKE OBEEEY: & M X2 5, BlltE oK LAY IR
BB O ELEE I 2 BB OILEL 7 1k RSB 2 7=, FEERRKE o EEE Y 28
LCh, BEsEtek3 2l o7, BT, AAINEE» L. (LEY O
Wtk & F 2 K Aic X 2 BEETE O SCES R A3 2 2 085 2 %, LogP>3.5®D
fL&cid, /7N bic ko C 3 fEREREEE,SH EFeEI26NE, —

7. LogP<1.5 ft&¥ix. /7 hiAbic X o TR BLE®EERUE L v E 2D
Nz, IhETIT, ZLLEWTT 2 RFLIT X 2 PINHESE 23 5 A b 1172 25,

W O DAY TR SE S N h o 72, AFFEOMAICHED L & Bl

DIERLEYIC BT, F/ NAHALERIRESE SR S w2 e b, o7
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KRGS D 252D 21 H 720, L DH A TKEE W27 wiz L
Lh, ISR L BT E T,

AWFEDONLSE EFhORFGHXE LT LD LT, A TEICTIREEL W2
W BIERERY CRERRAAE IO X WV EHE L FFE ., JiEEo BT,
HOOMZEIcH L CHBIEZER L. BEEMEEL L THMICR 2R 2 LHET
ZenHRE L7,

REAALE ST B D 2 2 T OIS FITEE & LTl hnwe 2 &, FEhi S
HEE TRV b MR St EHASERICE R L BT
T, e EED 2 LT, T2 T AL WHAEEREDL, BiERTEoTC
DI EED 5 Z L BT L 72,

AHHE D FE 7 FEAMHAM & 72 o 7 @R O 7 B I S e 72 720 7 H s
—UR. B 3B F R EF D SEM FHENIC T 7 72 e PR HE R B R
AL BT E T, RonkERoh cilfriiiizticnz72 % Rz EIcED
52 L HkE L

HICHDEL LOEICHRLTT K84 2L, & DICUIREBEREE L T 727210 3 it
IRl WTEIEER. MR TR BB o B ICO X 0 &
HE L EFET,

BRiZIC, WHFEPas X EBUCBRR 2 /R Ly AT, Kl & b ek 2 T3

MEFIcHEZE L RSO EZRL £,
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KBROE
(%51 %] &8s L UERGE
[1-1] &%t
Griseofulvin & Triamcinolone (ZHHALE D> HWEA U 7z, #RAEIHH HH 0 543
(NaH,PO,. NaOH, NaCl), MeCN, TFA, =5 L v 7V a—,, DMA, DMSO
XE 7 4 v AR 2 S B L 72, Gastrointestinal tract (GIT) lipid, ASB (%

Pion J: D /E\%]\ l/ fCo

[1-2] FE&EEME S X O Flux @ 5l
g i e NN % 78 3 Flux & O HIFE 1% Pion ! MicroFlux™ ¢ L 7z, #Hl
FENTLAT DML 72,

Table 10 Test conditions for permeability measurements

Conditions Parameters

P B i) PVDF A v 7L v 7 4 & — (FL#%0.45

pm) < 25 pL GIT lipid %ML 72 H D

Donor & 20 mL U RNATR

Acceptor 1§ 20 mL ASB

Acceptor &/ Donor f§ D BIHEE 150 rpm

Acceptor 1§/ Donor 1D EE 37 °C

Acceptor 1§/ Donor f0 % v 7Y v & ERB#IET 0, 30, 60, 120, 240 K T* 360 77

7" IR

Donor 1 D :AEHAWZ X Table 3 D& # AL 72, &€ 7 W LEWITH L T Dose
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mEZA L. Flux EOMIE %ML 7z, 5 pg/mL dose @ Griseofulvin &% & U 100
pg/mL dose ® Triamcinolone iR 1%, {LEVIDIEMEELL T D572 v . Sink &t
& 7%, 5ng/mL dose ® Griseofulvin ¥R % O* 100 pg/mL dose @ Triamcinolone
B 1Z. DMSO % B fFmit & UGS L 72 IBiisiR 0.1 mL & pH6.5 #E K 19.9
mL ZEMT 2 2 & THEL 72, ZofttoiEHAMK X, Dose BN EMELL F DS
7 Y, ALEMHETHEME L 72> Non-Sink 55 & 72 5, HER D Griseofulvin 3 L
< Ix Triamcinolone % pH6.5 MR ICAII L, 37°CTRAE L 727K b ¢+ IRe il #2
L 729 D% Donor #iOFEHAIR & L CTH Wz, BOEEMEOMIE 1X N=3 T D X

L T L 7=,

Donor 18 % U8 Acceptor I DEER 7' v 7 7 A v 0B ICiE, BERRIICYy v 7
Y v 27 L, UHPLC CEEIEZ L 728 %Z H\ 72, Acceptor fli D% v 73 HUE
IRFREIC 100 pL v 7Y v 7 L 72 b D 2 EBEC 2 54 L. UHPLC T L 72,
Donor # 0¥ v 7 VIIHERIC 400 L v 7Y v 7L, v 7 ) v SR EER
0.22um fLEED PTFE A v 7L v 7 A A X —TAHB L 1=, AW E AT 2 55

L. UHPLC T4t L 7z,

[1-3] UHPLC ic X 2 REEE ORIEFH ik
UHPLC HIE XL FOEHTEML 72, HEABKY UV EEUIZ. wihoxT
MMeEYr & b B L 725 CllE 2 EhE L 7,

Table 11 Test conditions for UHPLC measurements

Conditions Parameters

HE Acquity UPLC H-Class system (Waters)
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B uv

7 F I Acquity UPLC® BEH Shield RP18 1.7 ym, 2.1 X 50
mm

717 LR 40 °C

L 1.0 mL/min

BEH A Water /TFA (2000:1)

%81 B MeCN /TFA (2000:1)

B8t D Gradient 58 5%B (0.0 min)—100%3B (2.0 min), Linear gradient

FAE (Griseofulvin) 5ulL

UV #£ (Griseofulvin) 240 nm

FAER (Triamcinolone) 1uL

UV #E (Triamcinolone) 292 nm
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(% 2 &] &8s L UERGE
[2-1] ¥
Griseofulvin & Triamcinolone (ZHEALE D> HWEA U 72, AR HH 0 543
(NaH,PO,. NaOH, NaCl). MeCN, TFA, =5 L v 7Y 22—, DMA, DMSO
TE L7 4 Vv LHEMEE D A L7z, SLS 13 Sigma-Aldrich 2> 5l A L7z, GIT

lipid, ASB ¥ Pion X W AL 7=,

[2-2] EGZE@EME s X O Flux O 3
FEZE P I RN % 73 37 Flux & O HEIE 13 Pion # MicroFlux™ C%Efi L 72,
(Figure 8) HIEIXE 1 FE & [ LS cHhE L 7z, (Table 10)

Donor 18 O UEHA W 13 3R 25 Table 12 O4&FE %2 L 7=, SLS oL, WL
77 & U CHAlREZ: SLS B2 HIRGE L 72, EEEMBMPIBUK IC BT, &5 AHE%
SLS DR KREIZ300mg TH 2 Z EHAMEINT VS O, /2, MEEFTICE
T, /NEHAOEBRME X 50~300 mL F2AE & s XT3 002, fit5 T, SLS iz
KERG AR KEZUIT LK, HLENICET 5 SLS DRI
0.10~0.60% (w/w) & BEEH 5 2 L 23C& 5, SLS A aRELAIAINAl & L <o
FiEn-ga, HELENICET 5 SLS RAEIL 0.05%(w/w)A FeFEZ 52 LnTH
b, ABRH D SLS OFEIE 0.05% (w/w) & L7z, sABRE~D SLS ¥l
DIA DSBS IRE 1B R U IC 7 %, 5 pg/mL dose @ Griseofulvin 7% & U 100
pg/mL dose @ Triamcinolone i Ix. (LAY DEMELLT OZFIC7 b . Sink &4
& 7%, 5pg/mL dose @ griseofulvin i & OF 100 pg/mL dose @ Triamcinolone ¥
11X, DMSO % iaMapt e UCils L 72 I8MaaiR 0.1 mL & B 2 B35 2 &

THE L7z, % Ot DARNARZ. Dose B2AMEU LDEMICR Y {LEaYs 2
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Ti#M#E L 72> Non-Sink §&ff & 72 2. BUER DR 2 SRR IR A L 7- i %

3T°CTHoulEf IR L 72 b D 2 v 72, S MEEEE AT 12 N=3 T VI8 L THfi

L7,
Table 12 Samples in donor chambers for permeability measurements
%=} EY Dose & (pg/mL)
Griseofulvin pH6.5 #&f#ii%+0.05% SLS 5, 50, 200 ¥ 7z 1% 1000
Triamcinolone pH6.5 #&ffrig+0.05% SLS 100, 500, 2000 % 7= 1% 10000

Donor 18 2 U8 Acceptor T DR 7' 0 7 7 A v 0B HICIE, BHERRIIcYy v 7
Y v 7 L, UHPLC CIRERIE % L 7z# %2 72, Acceptor fi D ¥ v 70V I3HLE
IKFEIIC 100 pL %> 7Y v 7 L7z b D BT 2 {5 L. UHPLC <o L 7z,
Donor D% v ZOVIZHERRIIC 400 )L 7V v 7L, v 7Y v e E%
022 um LD PTFE X v 7L v 7 4 M 2 —TAM L 7z, A% BT 2 {55

L. UHPLC CTH¥7 L 7=,

Flux & (J ()& X OBEERY: (P.,,) 1355 1 & e Ffkic, XAD B LUK (12) %

VT, Acceptor f DIEFERFE 7’0 7 7 A L DFEREFICEHE L 72,

[2-3] UHPLC ic X 3 EFRHEE DRIETT

UHPLC i X 25 EHAIROMIE L, 5 1 T L R UG cHEML 72, (Table 11)
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(%5 3 E] &8s L UERAE
[3-1] ¥t
Griseofulvin (3B (L 2> 5B L 72, Hydrocortisone, MeOH, PVP K30, #&fi#
WAHB A 03 (NaH,POs, NaOH, NaCl), ~7'2 v, YL R VE/) F L T—
F. MeCN, TFA, =FL v 7V a—i, DMA, DMSO 138+ 7 4 N L HIEHSE
»oHHEANL 7=, AOT, SLS X Sigma-Aldrich X » B A L 7z, Gastrointestinal tract

(GIT) lipid. ASB % Pion X Y EA L 7=,

[3-2] X #REIHTrHEIE
HElo XFREFT A& — v EZ U T OEETEMBL 72z, F/ RV a vidElsy

MR OBMEZHIESRARI L L7z, <4 7 o3 LB 217D 3. 2D HIEGHR &

L7,
Table 13 Test conditions for X-ray powder diffraction measurements
Conditions Parameters
EE Empyrean (Malvern Panalytical)
HEE—F &Y
X # CuKa ##
AlE A 30t035°(20)
Tube B 45 kV
BN 40 mA

[3-3] RESFRIE S L E 7 + v FHIE

F YAy g v ORESF I DLS THIGE L 72, #HIE X Malvern ! Zetasizer
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Pro THfi L 7z, HIEHEHE. oMo E el <=0, A2 miRE £ <
IKTHERLZ2D DEMHEHAL 72, HIE X N=3 THEE L 7=,

~ A 7 ahiDORJESr7 1 Laser diffraction size analyzer THIE L 7z, #HIE 1%
Malvern #! Mastersizer 3000 THEfii L 7z, #HIERTIC, &kl %z 0.2% Y v 2 v E )/
LI—FEHEDO~NT X VRRTFCHE L, 02%/ Vv EX Vv E) AL - FEED
TR VR AR OB C e I HATIALEY CRIME b D2 A L
oo Ty YAERVEI A LI PICXBEOREEZCTDII~T X v EFH
L7z, HIEIX N=3 CTEfEL 7z,

AHBlDE 7 + v X% SEM CHIE L 7z, #IE X JEOL # JSM-IT500HR T /i L
7o WIERTIC, BB ZHSTEE Lz, WEFRA VY PO HAEVE S, &
HEEHC O &, 3B EAERA v PE2EAEL, HMIET —Z2 IR AR &

ZHER L 72,

[3-4) P#EEME B X O Flux @ 5
37 3 1 S NI & 78 3 Flux & O HIRE 12 Pion 8 MicroFlux™ G L 72, H
TEITLA T R CcHEML 72,

Table 14 Test conditions for permeability measurements

Conditions Parameters
ZEE PVDF X v 7L v 7 42— (fL£20.45 ym) I 25 uL

GIT lipid ¥ L 72 % @

Donor #& 20 mL FRHAW

Acceptor 1§ 20 mL ASB

Acceptor 1&/ Donor f§® 150 rpm
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e Rudi

Acceptor f&/ Donor f§®» 37 °C

i B

Acceptor fED ¥ v 7Y v HEERALE 0, 30, 60, 120, 240 & U* 360 43

75

Donor #D ¥ v 7Y v GERBHIGE 0, 120  TF 360 7>

]

Donor 1 O3 RHATR 13 Table 15 D52 A L 72, T M/LEY L DI, Y
DITEEICIHME L 72\ Non-Sink & & 72 5 X 5 ic, BMELLIE L 72 5 Dose & % 5% E
L7z, HEED Griseofulvin d L < X Hydrocortisone % pH6.5 RIS L |
3T°CTHRIE L 727Ky b T L 72 & © % Donor # O HUERAIR & L THIW

7oo BEZEEMEDMEIE (X N=3 T VIR L TEML 7,

Table 15 Samples in donor chambers for permeability measurements

L&Y A Dose & (pg/mL)
Griseofulvin pH6.5 fE 200
Hydrocortisone pH6.5 ¥R 2000

Donor f# 5 8 Acceptor f DEERI 7 v 7 7 A A OFEHIC X, BHERB Iy v 7
Y v 7L, UHPLC CIREWRE % L 7z#ER 2 H\ 72, Acceptor fli D3 v 7V IZHE
IRFfEIC 100 uL v 7Y v 7' L7z b 0% 2 54 M L. UHPLC T L 7z, Donor 1§

DY v TOFHERENIC 1000 pL v 7' ) v 7 L 72#%, 0.02 pm fLEED Glass
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microfiber A V7LV 7 4 Vv Ex—TAEL, A% 21EHIR L. UHPLC CTHHTL

7",,-
~o

Flux & (J (1) & X CBEEME Py 358 152 e Fikic, XA B X ovx(12) % H

W, Acceptor fiDIREIRE 7 v 7 7 A VOFEREZFLICEHE L 72,

[3-5] UHPLC ic X 2 BB o HlE 5 iE
UHPLC M2 3L T LM TEIEL 72, HEABK R UV EREMAMNEI, wFhoE
FTAALEY & b ol U 7= 55t CllE 2 Ehti L 72,

Table 16 Test conditions for UHPLC measurements

Conditions Parameters

KE Acquity UPLC H-Class system (Waters)

g uv

H T I Acquity UPLC® BEH Shield RP18 1.7 pm, 2.1 X 50
mm

5 LIBE 40 °C

Vi 1.0 mL/min

BEIE A Water /TFA (2000:1)

#%EIHE B MeCN /TFA (2000:1)

BB D Gradient £ 5%B (0.0 min)—100%3B (2.0 min), Linear gradient

FAR (Griseofulvin) 5uL

UV #%E (Griseofulvin) 240 nm

#AR (Hydrocortisone) 1 uL
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UV # £ (Hydrocortisone)

254 nm
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