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Table 1

HPLC conditions

Semi-micro HPLC

Conventional HPLC

Column Mightysil RP-18 Shim-pack CLC-ODS
(2mm&Ix150mm) (6mm@Ix150mm)
Mobile phase 20mM phosphate buffer 20mM phosphate buffer
(pH6.8): (pH6.8):
acetonitrile=24:76 acetonitrile=24:76
Flow rate 0.5mL/min 0.5mL/min
Column temp. 50°C 50°C
Detector 220nm 220nm
A B
a
L d

T T
5 10

Time (min)

Fig. 1 Chromatograms of phenytoin (DPH) and secobarbital (SB)
analyzed by semi-micro (A) or conventional (B) HPLC
a ; DPH (20ug/ml), b ; SB (20ug/ml). (A), (B) ; 0.08AUFS.
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Cl18 (REAR SOmg) BLUA T A HLB (RHEFIR 30mg) ZHNT., 7
TZhMBERUOIIINYELE VEEREMUBLIZEZ A,  100% DE X
B/ ONI, MERHZH L TIE, SPEATLOTEATH 2EMICLZ T
TZhMOBIUOAIINIEEORFEZRESEDHM T, Table 2 IT/RT
EKORMBAEZKR L, 30K 747 (B, EHEH 383 %)
NHOFMUEMEERLTHL TH-ME:2. A%E SPE A CThiLEL &2
SUJOHPLC THHLZEZA, 7A4VIL—k C18 ZHWEHE (Fig. 2-A)
b, 7 A HLB 2HWERES., 7O T SLR 7 b1 20 BILN
REYE, ABEEOZINIVESY—BLUEI 7N IVESY —ILORBIZH
FELhdvE—rFHonihok,

ZZT. A%E SPE BIZXD 7= b O BEUOANUNTEE >0 iF
ERLELT. AINEEBRH LKL, Fig2ic7xz=b1 > (D: i 1 EH, E:
it 30 BH) BXTAINTEEY (B:#ith 1 BIH, C: fitl 30 BH) &
mim#EZE, Y14V I)b—h C18 THIMEL, 33X/ 0 HPLC THAHLZLE
DX MT I Lh%ERLURE. £/, Table 3 IZARTEIICT7zZbA >, A

NIEEEDITRFREIREK, BRENGONz, SHOSHRYE TIRMmE
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Table 2 Solid phase extraction procedure

Procedure Solvent Volume
Conditioning methanol ImLx2
Equilibration 1 distilled water ImLx1
Equilibration 2 20mM phosphate buffer (pH 6.8) ImLx1
Application sample+1.S. solution 2 1.05mLx1

Wash 20mM phosphate buffer (pH 6.8) ImLx2

Elution methanol 0.2mL/0.5mLx1

a) Sample: serum S0uL, 1.S. solution: 20mM phosphate buffer (pH 6.8) containing

internal standard (secobarbital (phenytoin),/ cyclobarbital (carbamazepine))
b) 0.2mL(phenytoin), 0.5mL (carbamazepine)

A B C D E
[ [+
. d d
a b a
1171 1 1! T  t 1 rrrcyir—T 11T T
0 2 4 6 810 0 2 4 6 8 10 0 2 4 6 8 100 2 4 6 8 100 2 4 6 8 10
Time (min) Time (min) Time (min) Time (min) Time (min)

Fig. 2 A: Chromatogram of blank human serum from the first extraction with C18-SPE column.

B: Chromatogram of human serum spiked with carbamazepine from the first extraction with
C18-SPE column.

C: Chromatogram of human serum spiked with carbamazepine from the 30th extraction with
C18-SPE column.

D: Chromatogram of human serum spiked with phenytoin from the first extraction with C18
-SPE column.

E: Chromatogram of human serum spiked with phenytoin from the 30th extraction with C18
-SPE column.

2 carbamazepine (20p g/ml),b internal standard: cyclobarbital(100pg/mL)

€ phenytoin (20ug/ml), d internal sandard: secobarbital (20ug/ml).
A,B,C, D, E; 0.04AUFS



Table 3 Analytical recovery of phenytoin and carbamazepine from

human serum at various concentrations using SPE column

Drug SPE column N Concentration  Recovery RSD
(ug/mL) (%)(meanxSD) (%)

Phenytoin Isolute C18 3 2.0 85.1+3.20 3.76
3 5.0 89.6+0.22 0.24

3 10.0 86.4+0.94 1.08

3 20.0 83.5+2.89 3.46

3 40.0 94.0+1.08 1.15

Oasis HLB 3 2.0 90.9+8.58 9.44

3 5.0 104.6+2.26 2.16

3 10.0 101.2+1.59 1.57

3 20.0 106.6+4.53 4.25

3 40.0 108.1+£9.59 8.87

Carbamazepine Isolute C18 3 2.0 115.9+£3.06 2.64
3 5.0 113.5+8.40 7.40

3 10.0 103.7+12.2 11.7
3 20.0 117.1+5.39 4.60

3 40.0 86.7+10.7 124
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EhmEZEZF/RETICTANWT, SPE 54 (R RT)b— b C18) EHA
DY NIV BEOERGEEBRHN L/, Table 4 I, & Mg 750uL % SPE h 5 A
(n=3) 10 E@ERLEGBL TEEARD, B 10 EEHRIC, £D SPE
ATLEIY Q KTHEBLAEKBERFTOINIBEBLXUTNTICRER
~U7., £ MEBEA 1~3 B@ SPE & 7 A@BMERBICBNT, ¥ /17
BERIZODIMREALANHAOLNZN, 7IVTIVRIZEELEIASNEN -,

SPENT LD U NREMHIAEABROS ¥EEOYHEZRHETED LN
W AEBRTIE. SPE AT AKRE MFERBZ 1~3 EEATHHEIC. 2.5mg
BHEOY N 7ENBEHIARINKHEAROFFAFRICELEL D LED
Nz, —H. e bMmERE 10 BLEA#ZO | HEHOEBEPIZ 2.25mg HH D
FONVEPREEIN., 2EHOBBRRIZIZEAEREBEINTAEVWI &M
5, EMEEAABICERMERBOSY NV EEMRRBA L 2DIE. BMEIZ
LB ONRT7EOUBHTNRERES. SPEAN T LAOREROKN FRICEET S
ZHOEEBEELZON, TROE. DUNROBEMHETIHESK FERN 40~
60um DFEFNFEH INT VWS, 5S0mg OEAMETIIH 60uL ©. EHBF
MBLUVEBEXEOMILIMMELIZMNEET 2, > T, REBZEHRICER

ZERLTH, KROBBZZELICHBEIEL0RIULBENRETHD, EMITK
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FREBOMREID, SPENSACHEHROBENTH LBHRFHOBNA Y
STVNBRERTIRBAZRVERE. SNV EEZFTUHRBEZREL TY
FONVEDOEHREZEZSIRVWEDIZ, SPENSAREBALERTS I EICK

D, TOXBEDLINRDBDIITEILNTESREEZSN,

Table 4 The concentration of protein and albumin
in eluent passed through SPE column

Steps of extraction Sample number
1 2 3
Protein concentration(g/dL),” Albumin concentration(g/dL)\
Sample serum 7.1/4.7 7.1./4.7 7.1/747
Apply 1 7.0/4.7 6.9/4.7 7.0/4.8
Apply 2 7.1/4.8 7.1/4.7 7.0/48
Apply 3 7.0/4.7 7.1/4.7 7.1/4.8
Apply 4 7.2/4.8 7.1/4.8 7.1/4.7
Apply 5 7.1/4.8 7.1/4.7 7.1/4.8
Apply 6 7.1/4.8 7.0/4.7 12/4.8
Apply 7 7.1/48 7.1/4.7 7.1./48
Apply 8 7.0/°4.7 7.1/4.9 7.1./4.8
Apply 9 7.1/4.7 7.1/4.8 72/4.8
Apply 10 7.1/4.8 7.1/4.7 1.1/4.7
Wash 1 0.3./0.1 0.3,/0.1 0.3,/0.1

Wash 2 0.1,/0.0 0.0/0.0 0.0,70.0
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Fig. 3 Influence of re-using of SPE columns on the recovering rate

Each value represents the mean+S.D. of three SPE columns.
A; recovering rate of phenytoin using Isolute C18 (O) or

Waters HLB (<), B; recovering rate of carbamazepine using

Isolute C18 ().
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ANWNTEE HEMMmE (20.0ug/mL) S0uL Z2#EEHZ. £HNEND SPE
HS5h 1 AEEDER 30 BORMUEZBETL. REMUEIZBTLT

oMM OBEUVAINTEE L DORINEBZRFL =,



B2E Sy MRKERERIHTLIAKEECYDODEZBIZET S
AL F A B A

REBREL, BEOMEMOREL ZEME  POBNHREERME IC
0. ROBEOFTHEANBRERREEDNS, MATRERK ST,
PIELEBZR PCHEE CTRRSIRINGVWEYORPZEBMTE, LrbdE
ARICEBZEDRWESHETH D, S5, BBRIIREGEINEYNKE
BBE~NEESAL. BN TRASATEI L2 RRTIBENALND 7,
INSOHENS, EEARH TAPARDOL D I EMERICERTIEY
D, FrhBESRBIIRVESZEEIONS, LAL., IN50EYT K
WHAMTHD, RERGCHELZBEFOHACIRETDH 5,

KIEM CyD ZAVWEEYOBBRUERBORETIEEZIA5N , BEHEE
VMORBHEEZRE LURRUAZELD DI, FHRBREBANEEASNS,
IHIT, BREKEAELTHEALEEDMNOKEHE CyD IZDWTIX, EYD
HMEZREZHERIEZILOHEDH D P, Lo T, BOHORNEE
I ONWTHEINTWAREIREEOKBESE > 2RIV ENE
Rand, KEHE CyD IRARERAORBIIHEALEDLN S, LA L.
KEH CyD OSMRGERICHETIHEMENRIY. 2512, REVFRIESN
ZKEHE CyD OBEICHT S ERRZFEREIRSNTVRS., TNOZXIZ, EF

0¥ 70 BV B-CyD (HPCyD) ®F > AAF)ULB-CyD (RMCyD) 72 &



DKBEHE CYD DSy FRKBEIZHT 2HBEENEEE. in vivo BRERIB L UL
DELBBRREGERETVWAFERETHEML . £/, BEREL ERIC
NI LRMEOBMBEDOELEZHMET S2DIC, EEMNETFHMBEBOFERHL
=W, TFFa ——)l/&éﬂ- k U 7 A sodium deoxycholate (SDC) &RV FF
IFVL>2-9-5 7Y IT—F)l polyoxyethylene-9-laurylether (Laureth-9) 5%

KEME CyD OBMBEANOREBLURTZEDORI T Ta>bho—b&L

THWE,.



%18 KB CyDs. SDC B X U Laureth-9 @ &% [E

SEOKEM CyD B (A) & SDC B LU Laureth-9 IE¥K (B) . BE L
BEEDBEEZ Fig. 4 1IZ;xL 7=, SDC & Laureth-9 OBZFEFEIL, BEICHLT
EROZLEFBEFREZRLZN, KEHE CyD BROBEEIX., BEICXHL TH
RO HAIBEFRERES RN, MBFRRFICAWEZHEEHEH (Table 5)
1E. 15%w/v A ED RMCyD B ZBRWTHEUTOBEE 2R L 7,

EKEBRPERREIZ. FRECHLTESEELRMBOBEICREZE5ZX5
LOWME VN B LD, HBERNRFICBVW TR INSHBBRE, U B

RERICKVERILL 2.

Table 5 Experimental conditions in the in vivo exposure study

Compound Concentration Nasal exposure time
(%ow!v) (min)

Laureth-9 1 5
SDC 1 5
B-CyD 1.5 5
HPCyD 5 5

20 5

10 30

10 60
RMCyD 5 5

20 5

10 30

10 60
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Fig. 4 (A) The osmolarities of 8 -CyD ({J), HPCyD (<{>) and RMCyD (O) in purified water

at 25°C, (B) The osmolarities of SDC (@) and laureth-9 @) in purified water at 25°C
Each data are mean+SD (n=3).



FT2Hi InviBEREEEBREER

a>hO—)VHEOTy bBPRPRBAATIZ. RENZTRBRO L E MR
THHONTWNS (Fig. 5-Aland -Bl)., ZHid. RENEELZLFRELEM
JATH S, 1%w/v SDC B LU Laureth-9 IFHEIX G TIZ, B %5 MBI
BRATAHEELWVWEENRDS5N S (Fig. 5-A2and -A3), ZNH5OHETIE, L
BOWBENHL L, ZIBRELEMBANTR2CHEL TVWI2HIBRASNS,
s, RPFo7a>h0—)LELTOD SDC B &L U Laureth-9 WK% 5 BN
RUEBHEGEROKRIT, BEOWMSE 2 VE—BT 2, —F. 1.5%w/v-
CyD BB EH T, ERZ5/HBBCHEAL THBNBELEHRBADE
13D 5N (Fig. 5-A4 and -B2), HPCyD A D 5 @AM TIZ, &
BB ERMBICODIABERIWOEMARS NS00, HEMRBEERR
5NT. THITHEBED 20%w/v BEBIZBWTHBRERHBMANEZERIIRD
5N72W (Fig. 5-AS5,-A6and -B3), L2L. RMCyD A D 5 &R TII.
SRR EEMBICHS MR ERNRD 5N (Fig. 5-A7 and -A8). Z D E{LIX
PAS BAICXD . BRR LM OB ITTEICEZ DD EE X 5k (Fig.
5-B4)., ¥£7. 20%w/v RMCyD B&EGEH T, LEMBEOREAIZHTHMITHE
LPRR SN,

IHIZERBICOAES TERZABICEALERS., 205 10%w/v

HPCyD A# % 30 2B LU 60 EEA L 28T, b¥hrARELEfiBoE



B DWW &R WD TLEMN R 5N /- (Fig. 6-Al, -A2 and -B1) , 10%w/v RMCyD
EIRD 30 5B RV 60 s MM EBETIZ, B LEMAIC 5%w/v RMCyD A
RO S5 DEHERFEEROEINAES N (Fig. 6-A3, -A4 and -B2)., 748D
B, KB PWIITIEL TW2E A, EEMEOBELEADOEDIIRD S5y,

Fig. 7D Al & A2 13, FEBERZS v FORBICHE (o> bo—JVE)
IELBICRAEENUERRMEZ EEMNBTHMBE THELEZH D TH 5,
EERMETEME L. AFEUELURTEMEEOLFBE L LM OMEESE
AL, E<IZHREORMMZLVHETHEEICHSASDZENTES, OV b
H—LETE, REVERL TV DIHRTARE SN (Fig. 7-Al and -A2). 1.5%w/v
B-CyYDIEKRD S PEHERTORBRO LEDRENERINS (Fig. 7-Bl and
-B2), 5 BEX U 20%w/v HPCyD IA# % 5 I E I8 TH, 2> hO—Jb
RECRIBRICAKE LR OBERNEIIZR S sy (Fig. 8-Al and -A2). X T,
10%w/v HPCyD VA# % 30 pRIB XU 60 DRI BE I E/-BTDH, BEEEFRIC
KEREAITIBED 5Ny (Fig. 9-Al and -A2). /=, 5%w/v RMCyD iA# D
5MEEBETH., HohARB{ER 50T (Fig. 8-B1). 10%w/v RMCyD &
BWO307HMBLU 60 7HBHEBEHTHREREMLITIR S 2 (Fig. 9-Bl and
-B2), L2 L. 20%w/v RMCyD A D 5 M ERIT, BB ERICKER
EkEzH5L 7%= (Fig. 8-B2), MEPKRIED, LEICKERARINERS

Nns,



Fig. 5 A: The optical microscopic photos of a HE stained vertical section of the medial region of nasal septum of rat after a 5 min exposure
of isotoinc phosphate buffer solution (Al), 1%w/v Laureth-9 (A2), 1%w/v SDC (A3), 1.5%w/v B -CyD (A4), 5%w/v HP-CyD
(A5), 20%w/ v HPCyD (A6), 5%w/v RMCyD (A7) and 20%w/v RMCyD (A8). B: The optical microscopic photos of a PAS stained

vertical section of the medial region of nasal septum of rat after a 5 min exposure of isotoinc phosphate buffer solution (B1), 1.5%w/ v
B -CyD (B2), 5%w/ v HPCyD (B3) and 5%w/v RMCyD (B4)

C: Cartilage, E: Cilliated pseudostratified columnar epithelium, G: Glandular tissue, M: Discharged mucous, V: Vascular sinus (400x)
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Fig. 6 A: The oprical microscopic photos of a HE stained vertical section of the medial region of nasal septum
of rat after a 30 min exposure (A1), a 60 min exposure (A2) of 10%w/v HP-CyD solution, and a 30 min
exposure (A3) or a 60 min exposure (A4) of 10%w 4 RMCyD solution
B: The oprical microscopic photos of a PAS stained vertical section of the medial region of nasal septum
of rat after a 30 min exposure of 10%w A HPCyD solution (B1) and a 30 min exposure of 10%w A RM-
CyD solution (B2)

C: Cartilage, E: Ciliated pseudostratified columnar epithelium, G: Glandular tissue, M: Discharged

mucous, V: Vascular sinus (400x) .
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Fig. 7 The scanning electron microscopic photos of the medial
region of lateral wall of rat nasal cavity after a5 min ex-

posure of isotonic phosphate buffer solution (Al: 1200X,
A2: 12000x) and 1.5%wA 3 -CyD solution (B1: 1200x,
B2: 8000x)
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Fig. 8 The scanning electron microscopic photos of the medial region
of lateral wall of rat nasal cavity after a 5 min exposure of 5%
wA HPCyD (A1), 20%w/v HPCyD solution (A2), 5%w A

RMCyD (B1) and 20%w/v RMCyD solution (B2) (1200x)



Fig. 9 The scanning electron microscopic photos of the medial
region of lateral wall of rat nasal cavity after exposure
to 10%w A HPCyD solution for 30 min (Al), 60 min
(A2) and 10%w A~ RMCyD solution for 30 min (B1),

60 min(B2) (1200x)

— 33



B3H InvieBEOVRLBEREBRLEER

Fig. 10 @ A1 12, 20ul OFERFEHK (pH 74) 25 v FOFRIEBICHRE
L. 5 2 HBHBEOABETRMEOEEYNEZR L., AROETRIZ. £
FIFEEEMBICHEDN T W (Fig. 10-A1, -A2), 20uL @ 1%w/v Laureth-9 &
WZEZ1H1E, 7THHEBESLARTIE, ERB{RSLEZAHNOETREAPNE
HOEEMBOBBNR SN (Fig. 10-B1, -B2). i, 1%w/v Laureth-9
WO PHBEHEROKBRLIFIE-HL TWE, —F. 20uL D 5,10 BED
20%w/v RMCyDE#%Z 1 H 1E., 7 HEHEE L 28813, BERE{H5LEZAHMO
SPREGENRTO LEMBICWITNSHEEE S5 X120 - & (Fig. 11-A1, -Bl,
-C1), X7z, RMCyD B D in vivo BEIRER S S HEIEARR TR SN
WL (Fig. 6-B2) 1d. RMCyD A# 20uL OBV RLUBABZETIIARS
Nz oz (Fig. 11-A2, -B2, -C2), ZD#RIT. 2%w/v dimethyl 3-CyD & &
MIHLT—H2E, BTAMRBEBRELERHFE-RT S ) In vivo BE
TR, BEANCBIZ2EBOFRCKREEHICLZI7UT I AL T, B
FBENMETTL5ZEBH5NTED P, 2O LN, BREAOEEEK
TEaETWBEEZSNS, AFIELCYyDIZ CYyD DHFTH, oK
RN R ERL . EB. P AF)VB-CyD & RMCyD 13 2~5% DK B E D&
HTENTHZ I ENMEINTNSE O, ZOZENSHERL T, B-CyD &

BROEEBE HPCYD AR Z invivo 5L TH, BHEANOXEIIBD THR N
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Fig. 10 The optical microscopic photos of a HE stained vertical section of the medial
region of the rat nasal cavity (A1 and B1) (40x) and septum (A2 and B2) (400

X) A: 5 min after single dosing of 20pL of isotonic phosphate buffer solution
into the right nasal cavity (R). B: 24 hr after 7 times repeated dosing of 20uL
of 1%w A laureth-9 into the right nasal cavity (R). C: Cartilage, E: Ciliated
pseudostratified columnar epithelium, G: Glandular tissue, V: Vascular sinus.
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Fig. 11 The optical microscopic photos of a HE stained vertical section of the medial
region of the rat nasal cavity at 24 hr after 7 times repeated dosing of 20uL of
5%wA (A1), 10% w/Av (B1) and 20%w A RMCyD (C1) into the right nasal
cavity (R) (40x), and the optical microscopic photos of a PAS stained vertical
section of the medial region of the rat nasal septum at 24 hr after 7 times
repeated dosing of 20pL of 5%wA (A2), 10%w A (B2) and 20%w/v RMCyD
(C2) into the right nasal cavity (R) (400x) C: Cartilage, E: Ciliated pseud-
stratified columnar epithelium, M: Discharged mucous



BAH AEOXRLD

FETIE, B-CyD MR EFEM KB CyD & L T HPCyD B & X RMCyD
ZERL., ZNHKEBEHE CyD OEBEBBNR S Yy NOBKEARITEES

HMBENICRE L, ROLDBARZRH.

[1] B-CyD. HPCyD B4 RMCyD KBRBOBEEERMN L LTS,
20%w/v RMCyD BB EBRWTHKIETH >, £/ FPT 4 72 b
—)L @ SDC B & U Laureth-9 O 1%w/v B HIER TH - 7=,

[2] In vivo MEERZHESEBROKRE. B-CyD IKDWTIX 1.5%w/v WD
557 T. HPCyD IZDWTIE 20%w/v IBHED 5 AHE#ERAB LN
10%w/v YBIRD 60 FHEBEAET. KB LEMRICET2HEEER
SNRBMolz. — 5., KFEEMEBIZL BRI IZH T RMCyD i3 20%w/v
BIRO 5 AEEAB XL 10%w/v B D 30, 60 7FHEHT. SHKEL
BREOBEBIIRSNBZNHDOD, MBFWOELWILENR SN,
E5R., ERRETEMBCIDREOBRENEL TS I ENHRS
N,

(3] Invivo BORLBEZESERNS, RPFT 4 7232 b0O—)LD Laureth-
OD 1%w/vIsHEZ 1 H 1B 20uL, 7 HRERET S &, BRBEIIHL

<HBEINSHM,. RMCyD @ 20%w/v iEW %2 1 B 16 20uL, 7 A K



ELTHAFEMBICLORFICBVWTIRANE LRMREOBBIIR

5NY. MBS WOTLEDEI SRV RN,

PAEIZK D, 20%w/v AT D HPCyD I8 # B K X 10%w/v LAF @ RMCyD E# .
in vivo DERBEICHRH>FEFRAIIBNTE. BOERLESZ2L THEKBEICESE
EHEZIBWIENRINZ, LENRS>T. BEEKEMY CyD BFikiS. #HEik

EYORBRZREGHAACBIZBEMEAEBFNEL THATHES EZA BN,



BOoH HEROH

[1] &
Laureth-9 & SDCIE, FIMBETLTR (BK) KOBMALTHEALZ. 8-
CyD. HPCyD (MS=0.9) 3L X RMCyD (DS=1.8) I3, HEAKHEEE (#)
(RE) NoEESNL-DBOZHERALE, TOMOKAER, HTRFEHS
EZHEMAL K&,
[2] HHROAH
EIRE D RMCyD 2R < IXNTORBBERIZ, FREEALDEDICE
EEBEALU CEBBEHK (pH 7.4) KRB Z2EARL TR 2. &%
BRORMBEIL wvRTERL, Table 5I1T/RL 7z,
[3] BBROBEE
HEBBRBROBEEZ. BEEEHTHTEE (Auto & STAT OM-6010,
HEBE R () GL#)) TTHEL .
[4] Invivo BEIEBREER
In vivo BEIREHREERIT. BEANOEKOWERBORGZ2EHIC
THEDIZ. FHOLOHE "ICHBREMA TIT> k. EBRITIX, Wistar
RHEES Y N (FE 230~250g. ZH IR —ER (k) (EW)) %4f
ALz, 9y b, ERFEMNSKOENIERE L, £, B1HE

RIERBRFBMEREEHZHTL T2



(5]

[6]

In vivo BRIRBREEROFEI. £ I7v b EXRCINILVEY—)
(KEA®E (K) (KK) BEENESH (60mgkg) ITTHREEL. W@
FICEBKICEEL T, FREBOLDKEVBELTHTF—FIVEHEE
L. DFI. BAUBLAERENSHT— TN (LI —AFT 497 -
RUIFLFa—T:2LbAT7FALRX (USA)) ZHAL TEmER
SAETHESE 2, EBERERX. COoREBAT—TINERAVWTIT &,
a>hO—)VBEOTy M, FROVU CERERERS Lz, EEE
BRI, 5. 30 £7213 60 pREMERIC, £HABEKTRELL. 20
#®., Sy roRPREGHARELZMEEL T, MBEFELE,
Invivo BV R LBEBE G ER

Invivo BOBLUBERBGEB T, L<ITFEMNIKIT. BROK
S 5RIC Wistar REEMHET v b (230~2508) 2P TFNIT—FIICT
BREEL . M ICEEL T o 2. FH|ITIE, Laureth-9 O 1%w/v 5.
RMCyD @ 5. 10 BT 20%w/v i =fEA L. 1 B 1 [FE 20uL %244 &
B 7 ARG Lz, BREESHS 24 BRI, ABAGE2HELE
BEARE Lz, BB, Ty PRIEREERZRE, § - KZ2EHICEER
SR
FFEME T L 5 HBEIRH

ML BB aSE. FHERLITY CBRERICTHERL. FRERICT 1

ERIEE (BilR) Lz, TO®RBKL, ERICLEN> T, #BEL%Z



B L7z, BHRREMASIE3IEHROKMY I ZHED, HERAL =, £k,
FMUEBROY R TRIKSWEZHERTS720IT, PAS 3 'LEESRD
fERL L 7=,
[7] EERETFEMBICL DMK EHHRH

ERBRDOFGET 24 BaiEE L BEHBZ. 1%w/yv T AI VLRI
T1kRMEEMEE (BiR) Lz, T0®%, EECEWVWEERNE FHEMSE
AREAEELz, EEMETHEME (BIL S-800) T THEEMEED fRE
HEEZBEL -,



BI3E KBHEIIJODTFFAMIAETFHRASIV O
BRERBREICBT2HAEOFM

BT, BORETHS2 BABGOSNRZWEES V. BFUNORERK
EHEOP/ITHBNEFEICHEATESZ LY, EYRENRNWI & YEMS
EPBREGHWMELTHERSINTNVS, £, HIBOEYPICIOVTIE. BFF
BRENEYORNDEZBICARTHSEHEINTNS +9, —F. BRIEE
BARZELSAZINWIENS, G TEL2EWEICTEHBERND S V. £ETIH,
ETKEHE CyD 2HNWTHEANENT I IS D OBBEZREL. B4
BREWVERTFIASYV CEBREKBROAMOFWEAIIDOVWTRFLE. X
o TEFUYAYY CEBERNES TREBTENMEN I SN SNTNS 2,
L7 T, KEEtE CyD THBRHZWEBLETF YAV D5y bRER
EgomhEMEE, BILUTy hOREBKBEHEETNVICHT 5 KEEMNEZ)
REeFMITHIEITKD, KEHE CyD ITX5BEREOMEEREZTREN, T
FHRAY Y OMANOBRAICBT D H R RFEIE & 72 5 AT I D W TRE

L7z,



B1E KBHECYDIKKXEZTIFH AT OBBEOKRE

Table 6 {ZK¥EHE CyD ZEBAEMBIE L TTFFHRAY YV OBEREZK
BLEKRERLE, TFYASYYYCOBEMEERT, KEHE CyD ITLDELL
ER L. HPCyD O M T 86.4 f£iZ. RMCyD., £/ <)V : ) B-CyD (GCyD)
TENEN 148.3. 160.0 fFITW KLz, KEtE CyD 2R AL THBEREEY O
BEREEZMEIEIRFTRE. ChETIIEEHBEINTVEN®Y, Zns
DB CyD BEIIHBN 2% BEETER->TNS, RERETIR. &N
WHEATESEAOERBRCHBA D220, BREOEMBBRNBRDLNS,
FF T, Kt CyD THENHEYOBREZMELIE2ICE. LVREBED
KEWE CyD BERVBEER DS, ZHRTHWETFHASYY 2, BEHET
HHEHI, BERSCHEATEZIROHEEOEYERZHANT DI
EKEHE CyD DL BBV RBRBENANBLETHD. SE. BEMGA L
L TAE L7~ HPCyD. RMCyD BX W GCyD 3. $BEZE0MGEEIN LN
DPIBNEBEINTNSKENE CyD THD., 6l 2 HiZ. EFESNT o BE
NHEEREANEZS Yy FAKBEEECHETIRM T, IS%BERE THERESE
HERIBVWENHSNLER>TWVDS ¥, £k, invivo BORLERER 5K
KWBWT, 200%BFRTHEELRHEREEZRIBDNVILZHEALTVS, &
IZ. GCyD B4 OFEEFMIZI VT, HPCyD LFEZEU LOLL2ENRD 5

NTN3 P, FERTTFYAYY COBEMERBICHEAL ZKEMH CyD B



B (100mM) & 1I3~15%ICHBE L, REKXHEATELSHBETHLEEZASN
%,

WTNOKBYECYD BT FHAYY L OBRMBELZE L <A _LEXB/Z0(Table
6). FTH GCyD ZAVAH THEBEDEVWBEDOTFHASFIY O KEBK
(1.57%) WEshilz, BERBBECHLWSONSETF Y A CEIX 0.5~8mg
THD, THICHYTBZTFHAY Y 2 -GCyD BHEDOEERIZ 30~500uL BE
THd, TOZ X, KBEWE CyD &> THEBEEZ2RETZZEICEKD. B

KTOFFYRATJ URABRESHZHARTELTHEEZTRTEZDBDOTH S,

Table 6 Solubilization of dexamethasone with water-soluble
cyclodextrins at 25C

Cyclodextrines Concentration of dexamethasone
(%)
—————— 0.01?
HPCyD 0.86
RMCyD 148
GCyD 1.57

3 The Merck Index 10th Edition



H2H WRinsitu EPFEBEICKXSETFHY AY Y 2 -GCyD
D % 8 W I %

TFEHAYY URBEREBROFPYMICIZ. BOBEWERRENE S N/ GCyD
ERWE, Fig. 1212, TF Y AFYYV -GCyD KBERBRBHREHRBLUOTFY
AZJ Y CBIATNVF MY LABBRERNBEHOMEFTFIASY
JORE—FEEBERLE, TFYASY 2 -GCyD KBROZEREE T,
BREERIOVODERTIFHASIY CRBEDO LERNA LN, BE& P iREDE
[R¢ il maximum drug concentration time (Tmax) X 120 3 T&» > 7=, £7=. Table 7
WEREHONETEYRE —FRMETEME AUCOZRLE, TFHASY
V> -GCyD KIEHRE BRI ER (0.628mg/kg) D AUC IXFFH AFY U B
IZAFINF M) U LBEBERERNZ SR (0.628mg/kg) SIFIEFRETHD. B
SBETIEE 100%D BA BFoNniz, —FH. BERZEMLETFI ALY
> -GCyD KRBESBHGH (1.256mg/kg) M AUC (I, [ 0.628mg/kg ® AUC
It LT 57.9% OEMICEE - 7z,

FTEYAYY 2 -GCyD B % . KB insitu BY M BEETREKREG LR,
MBEBRFTFHAYY CBREIFEOMIERL. 0.628mg/kg HEHTRTFY
AU CBIATIINF MUY LABBEEREBERNR G ICRET 5 BABESH
7z (Fig. 12. Table 7)o TFHAF VO BEENS ORIGARIZ, BHAMM &

HEREREEORMOBEANRICL > THESNLIZHHHLEASND. L



7= T, 1.256mg/kg # 5 & D AUC A 0.628mg/kg & 5B D 579% W@ E -
eDid, BEBRSOERBETEILRSFEZ/[IILTRELEZIER,. EEO
1D&EFBEZSNT,
BEHEBICMBERIEHNBEONTYFRIAAL, £, BRAMHE-E33
70 HPLC EZHWS Z L& > T, PROMBEABNSTFHAS YV 2R
EE, BRERKHIETZILENTEE, 51, FERIBVWTHELLEHR
in situ EYHBIERIT. BERETIEROFRAHICEN, 7 NLA2HARTF 2
—7 (AT) hoRBEOBEHRELAETHD, REBNERIIHL THHED

mWEEZXLND,
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Fig. 12 Serum level-time profiles of dexamethasone after intranasal (i.n.) or
intravenous(i.v.) administration to rats at a dose of 0.628mg/kg dexa-
methasone

O: i.n. administration of dexamethasone mono-maltosyl 8 -cyclodex-

trin clathrate (dexamethasone 15.7mg/ mL) (n=4).@: i.v. administra-

tion of dexamethasone sodium phosphate (dexamethasone 3.3mg / mL)
( n=3~4).
Each value represents the mean+SD.
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Table 7 AUC of dexamethasone following intranasal or intravenous administration to rats

Group Compound Dose AUC (. 50min
(mg/kg) (ng * hr/mL)
Intravenous administration Dexamethasone-PNa ¥ 0.628 4481.4 £ 550.4
Intranasal administration Dexamethasone-GCD 0.628 4315.6 + 253.2
Dexamethasone-GCD ¥ 1.256 6813.5+ 1899

Each value represents the mean + SE (n=4).
 Decadron-phosphate injection (dexamethasone (3.3mg/mL))

» Dexamethasone (15.7mg/mL)



BI3H THFYAYYU-GCYDREBREICLDIMNFHEDKE

Table 8 IZ. BFEWMPEE., I bO—IE, TFIAYY YU LBIZATIIVT
FUYLBBRERABREHEBLILTFYAY YV 2 -GCyD RALZEH OB
B EGER 18 REROMZPEOEEZ/RLEZ, 3> O—)VBICHELTF
FHRASYY DU CBIATNF MDY LAEBRERNBRERTIX, 26%BEED
MFERENRBOLGNZ. —H, TFYAYY 2-GCyD REHFEHTII. K
FHIIFIEZEEIHEIN TS ZENRINTE,

TEFYRAY R, BRABFREFERZEZET28RABEREARILES T,
B OREURBOTVINF—RBFLEBICERYE - BB ERMERICX 5K
FHE YOBRBICHOHEAINTVLSY, fidleXkdiC, BERBIUOEORE
TIIMANDZHIZE W P, ZTid, blood-brain barrier & P-glycoprotein 12 & %
EEBNEREEO LD EEZENTVNDSE @, —F, BO»0EMMITBW T,
BEREDPEYOMANORZCANTHDLOMENDHD *9 I T, Tv
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5 TIiX. Meinig 5OHE LD ERFEEZ 20~302HET 57201 MM
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FHAST U DBEIATIVF MU D LAEBERBIRANE G (1.6mgkg X5 E)D

MREDB—BL TS, =5, BIRAREHEENSVYFEIREND2HDOD,
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ERNVEFD LN, TORKRIL. Fig. 12 WRLULERBFRBRERINZEHMT
HEEBIT, BRAZSTRBITENEN PEINDTFH ATV 2 OKA
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Table 8 The values of Sw (%) of the rat traumatized hemisphere

Group Compound Dose (mg/kg) Sw (%) ®
Sham-operation .~~~ --—-—--— ——=——— 1.2+1.4
Conttot == @ - - - === 6.7+£2.8
Intravenous administration Dexamethasone-PNa ¥ 1.6 X5 times 5.0+£1.4
Intranasal administration Dexamethasone-GCD © 1.6 X5 times -0.846.1

Each value represents the mean+SD (n=3~6).
¥ Sw (%): degree of the traumatized hemisphere swelling calcurated with Eq. 1
» Decadron®phosphate injection (dexamethasone (3.3mg/mL))

9 Dexamethasone (15.7mg/mL)
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KX RMCyD (DS=1.8) I3HEKEEE#H) GRR)LVESEEZNEZHDE,
GCyD (MW.=1459.3) BRI LDBALAEAbBOZZENETNFERHL., 7
fZ hUJLIE HPLC A (B ®)Z2, TOMOREITRFRZEZZD
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a: AT tubing b: process AT tubing

an additinal hole

a plug

c: the procedure of newly developed method

nasal cavity /

|
__/ dexamethasone-GCD solition
PE-205
nasal cavity ¥
e ]

nasal cavity

dexamethasone-GCD solition

Fig. 13 Schematic representation the apparatus and procedure used for
an improved in situ nasal deposit method
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WWTHIE L 2. 15 L. Mightysil RP-18(5um. 2.0 X 150mm, Bﬁ%ﬂ:”‘?(ﬁ%)‘
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Table 9 Solid phase extraction procedure

Procedure Solvent Volume
Conditioning methanol ImL X2
Equilibration distilled water ImL X2
Application sample+ L.S. solution® 1mL X1
Rinse distilled water ImL X2
Wash 1 hexane 0.lmL X1
distilled water ImL X1
Wash 2 chloroform 0.ImL X1
distilled water ImL X1
Wash 3 3.0% THF ImL X1
7.5% acetonitrile ImLX1
10.0% methanol ImL X1
Elution methanol 0.ImL X1

a) Sample = serum 0.2mL + internal standard solution (methyl-
predonisolone 1uyg /mL methanol) 0.1mL+ saturated sodium

chloride solution 0.7mL
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2 BefElAn. PERRBF. fERR 2. 10 BRUN 16 BRI DG S B G L. B&
£50 2 BEURE. AIEKRSEORBEEZEENS RV F—J8HI/2E
BEBE L. TNENHEMBHEEREZEERERLD 18 BERIC
Kz L., EERFRICOTTHEHEZED., UTOHX POIT X DNE
BOBRE (Sw) 2HEHLZ.

K1:Sw (%) = (EM¥RER-GHFRER) X100/ 6K¥RER
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BRAEF &L ToF K]
BH &
IERE
= T R iE
5 14 SPE 5 A SPEh—hUwP
5 17 SPE 1T A SPEH—bUwP
9 7 SPE h 5 A SPEf—hRUwP
11 Fig.2, legend 1 C18-SPE column C18-SPE cartridge
11 Fig.2, legend 3 C18-SPE column C18-SPE cartridge
11 Fig.2, legend 5 C18-SPE column C18-SPE cartridge
11 Fig.2, legend 6-7 C18-SPE column C18-SPE cartridge
11 Fig.2, legend 8-9 C18-SPE column C18-SPE cartridge
12 Table3, title 2 C18-SPE column C18-SPE cartridge
13 1 SPE 1S A SPEN—bUwP
13 4 SPE /15 AL SPEA—hUw
13 5 SPE 15 A SPEA—hUw
13 6-7 SPE /1 5 A SPEA—hUv P
13 8 SPEH S A4 SPEA—RUw T
13 10 SPE 15 A SPEH—bUwP
13 11 SPE 1 5 A SPE—hUwP
13 16 SPE 1S L SPEH—RUwP
14 4 SPE /15 A SPE—FUw P
14 6 SPE HZ A SPEf—hUwP
14 Table4, title 2 C18-SPE column C18-SPE cartridge
15 5 SPE 1 5 L SPEf1—bUw
15 7 SPE 71 5 A SPEA—bFUwP
15 11 SPEH S A SPEH—hUw Y
15 14 SPEH S A SPEH—btU v
15 15 SPE B 5 A SPEAZ—RUw P
16 Fig.3,legend ] C18-SPE columns C18-SPE cartridges
16 Fig.3, legend 2 C18-SPE columns C18-SPE cartridges
17 20 SPE 1T A SPE—hRUw P
18 9 SPEXN S L SPEA—hRUw P
19 17 SPE 15 A SPEA—bhUwP
21 6 SPE B S L SPEA—RUw P
21 11 SPE /1 5 & SPEI—hUwP
21 13 SPEH S A SPE#—hUwP
21 16 SPE 715 L SPE—hUwP
21 18 SPE 15 L SPEA—hUw P
21 20 SPE 1 5 A SPEh—hFUwP
22 1 SPE 1 5 4 SPEA—hUwY
22 6-7 SPE B 5 A SPEN—FUwY




