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Effect of Mouth Wash on the Removing Fluticasone Propionate Delivered
by Dry Powder Inhaler in Mouth
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The effect of mouth wash on the removal of drug residues in both mouth and pharynx after the use of fluticasone
propionate dry powder inhaler (FP-DPI) was studied. The concentration of FP in mouth wash after sprinkle and inha-
lation of Flutide® 50, 100, 200 Rotadisk® was determined by HPLC-UV. The total amount of the removed FP was meas-
ured by the sum of the concentration of FP in 5 times of mouth washes. The mouth wash procedures removed totally
79.3+4.4% (50 ug), 68.5+3.6% (100 ug), 69.3+3.4% (200 ug) of sprinkled amount of FP and 29.5+11.1% (50
ug),35.6+6.6% (100 ug), 31.6+8.3% (200 ug) of inhaled, respectively. It was required for the removal of 90% of the
totally recovered FP to do two times of mouth washes in each case. These data suggest that the mouth wash is an effec-
tive precaution for candidiasis induced by FP delivered by DPI.
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FEOFEFELT, 7OEF I BIINFHIT RS
AN —4 >~\F— (FP-DPI) 2SEGKRIZE A X
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1. &% FPDPIEL T, 7)L% 1 K50,
100,200 O % 5 4 Z7® (HAZ 7 &4,
50 045 1 A2 ®Lot No. 101, 100 ¥ 5 1 A7 ®
Lot No. 355, 200 04 5 1 X% ® Lot No. 234) %
AL OF5F 1 A3 4HDOT Y XY =5
D, %71 —HIZFP %% % 50 ug, 100 ug, 200
ug B T BRI NTY —% 25mg FRIE L 7= [HA
THhad. HEHELT, HEDFPJEAK (Lot No.
B009886), WNiZHEH'E & U T trans-stilbene (Fl13¢
RS, FYEE: ) Lot. CKF 0537) 2 L
7z,

2. FPOEE  FP OFE®IL, HPLC-UV EIT
K 0o 72, EWIK 20 ml 12 NAZHEY) B O trans-
stilbene (0.1 mg) ZE5L 7 O Ow)LA Sml 2N,
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55 ERE L 72 D 6 05 BE (3000 rpm, 5 43 i)
L. 201, bEOK#EZREL, Z7oOoR)Lh
HZEMNORILEICHL, BEREOIEL . RBIET
0 @EOKMERER, 7 OOR)y LM 3 ml ZR]
DEEEICHUBIEREELE L. TOEREICH BN
(FErZBMUN 10mM Y B IKFEHY T L=
7:1) 1mlZiA, £®20ul %2 HPLC /1 5 LI
HEALL.

WEIZE, BEesE&RAEAZ O NI 57
LC-9A, #H#R13 S50 YE Ot SPD-6A % fii
L. honid, fattrra—ot>ra—
JXw 7 (14 : PEGASIL-B ODS, 4 ¢ X 250 mm)
AL, BB E2390m, 77 AREE 40
°C, W#EIZ0.8ml/min ICHREL=. MEZIL, &
W &K THHE RPN L 2R L, K
20 ml & BEANIEEE O FP 2 i W [E A O R 1E 2 17
WIERR U 7z,

3. FP-DPIOY T 4 XA7®D1 7Y RXY—FD
FPEEDRIE  7I)L¥ A K®50, 100, 200 O % 5
A AV EHEINTWELFPEEZH 5N COH
E Lz HER, &#0¥y5 A0 171 X5 —
ZIRIREITZE0F, /K 20ml 2 W TR 2R NA
H, ZTOREIZEHANWT EREERIEICL DT 2.

4. RAEBRZE  HEBREFEEAHERICIONWT, FFTIC
NERZFHLURBENE SN EERA 34 CEEE
5 38.3£9.3F) Z2HRICLL OB 27>/ (1)
TIVE A K®50, 100,200 ¥ F 1 A 27D 1 7Y R
& — & OBENICEZERAL, BEICEWETNED
WP DOFP ZEEZHEL. Q) 7T A K®
50, 100,200 O % 5 1 A 7 %% F 4 A7 NT—IT%
EL, WALEBICESIZEWZITY, TOEWIK
FOFPZEZHEL. WAX, T1AIANT—
ZACEICRE, BEToicHEHUAE, i<
WAL, ©o><DEZEHES ENSEEDOERIEILICK
DITo .49 72720, O¥ T 1 RATKRIF 4 XY
NT—NDOEYDEAF 2 /NP D—EITT D729,
FREDEMERE 3EHEVIR LITo /2. Eit (D) KU (2)
BT B EWO L ET, BEICE L NG L7z BDP
I7 Y =) RHEO OPENE S OREIT KT
BN FRIZ DN TG L 2R LR D B 5T -
2.9 9kbs, K20mlz2HNTEZBNWTITS
Mk (gargling) & IF [ Z& AW TTT S O NG
(rinsing) &4 SPETS 2 LEL, N6 %G

DRL SEfTo 7z, £z, SWOBEOME NS
BV T 570, EBRORNIIZOENE® S »
COHKTTTWTHSITo 7Y ORENMEEY O
PREIC KT T EM O E DAL, &Mk D3
MEBEEERT DI EICXKDITo .

5. OEAMNEEYORECLEREREIRKOK
0 OOBERNICHNELEMEE I > DY EHREE
DORERIC DWW T OGN, HiRBRIETEWIC
K OBRETRERBFPED 0% U ELZRETES
SW Ok E, BWERAB IO DI nERE R E L
TEHlL 7=,

5 O OENATF EY) OBR BT 5 Sk 7
DML, FP OREINE (17U X5 —H O FP
GEZ100% EL-EE0, £2EWKT O FP & &
DEIG) &, BREE BREVRERER FP &ICHd 5
Gk 1 B0 DBREBRDEE) TX0fTo T2
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1. FP DEE’

AW THFE L7~ HPLC &ffick s 70 b
T LB D RERERE, FP Y 4.8 43, NEEHEY)
& (L.S.) trans-stilbene 73 8.4 3 TH > 7= (Fig. 1).
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Fig. 1. Chromatogram of Fluticasone Propionate (FP) and
trans-Stilbene (I1.S.)
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Bk U 7= g R1E, FP IR 2 ug~220 ug OHiPHN T
Bt ERLUZ (Fig. 2).

7z, ZOMEREFREOHENZHWT 4 BH]
EafTo G aOREMOEEFRE (CV) 1X3.3
% AT THY, BAFEHBMEZRLUZ. BINEIY
#13103.6+1.7% TH- . E=RZREMIE, S/Nib
210 L72EE15ug THDT.

2. FP-DPIOY T 4 ZY*D17 )XY —FD

EEDAIE

TIVF A R®50, 100,200 5 F 1 A 7D 1 7Y

C=0.01401R + 0.026737
r=0.999

Peak height ratio (FP/1.S.)
)

25— OEEEHEL R, Table 1 1I2/RT X
HCHKEREIFIFETH - /-,

3. FP RZ7ANIY —#OBFAICEEZERAED
OBEAMEEDORECRETERDORR

7I)V7 A K®50, 100, 200 O ¥ 5 1 A Z7%D 171
A —H®D FP KT A )\ 4 — % E A% O W
W FP &% Fig. 31C/RL7=. NRIVAIZIE/ —
XIVAT—)VT, ISRV BICIEBREEE DOEE
Ra=0i1z, Zheoffehxdiroy bLEK
ZRU7Zz. SEHOEWIZE S FP OREINRIZ, 50
ug T79.3+4.4%, 100 ug T 68.5+3.6%, 200 ug T
69.3+3.4% THo I~

4. FP F A NI —ZRABDOOBEAMTEE
MOBRECRIFTEFHDENFR
EFR3EFRUC1ITURY =T ATNT—KD
WA DM FP &% Fig. 4 12”879, Fig. 3 &
FERIZ SRV AL ) —< VA —IVT, NI
BiZIZA R 7oy MUK ZERLEZ. 5 EIOEH
I & 5 FP OBEINRIL, S0ug T29.5+11.1%,
100 ug T 35.6+6.6%, 200 ug T 31.6+8.3% TH >
7z

Table 1. FP Content in One Blister of Flutide® 50, 100, 200

0 , : Rotadisk® (mean=+S.D., n=4)
0 50 100 150 200 250
Sample Lot No. Content
Amount of FP (1.g) 50 Rotadisk® 101 51.7+2.8 ug
Fig. 2. Calibration Line for Determinati — . 100 Rotadisk® 355 106.0 £8.5 ug
ig. 2. alibration Line for Determination o oncentra- .
tion (mean+S.D., n=4) 200 Rotadisk® 234 189.7+£9.7 ug
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Fig. 3. Amount of FP in Mouth Wash after a Sprinkle of FP Dry Powder in Mouth
Plotted on a normal scale (A), plotted on a semilogarithmic scale (B), (mean+S.D., n=3), @: 50 ug, O: 100 ug, H: 200 ug.
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Fig. 4. Amount of FP in Mouth Wash after FP Dry Powder Inhaler after a Inhalation
Plotted on a normal scale (A), plotted on a semilogarithmic scale (B), (mean+S.D., n=3), @: 50 ug, O: 100 ug, H: 200 ug.
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Fig. 5. Cumulative Amount of FP in Mouth Wash after a
Sprinkle of FP Dry Powder in Mouth (mean+S.D., n=9)

5. FPOOBRAMNBEEYOREICHERERE
BT

FP O [ N o 75 SEW R 25 120 B 7 5 Wk [E] B D B
METI DI, 1725 —%OBENICEZEEUE
LB EERALEZBEICIBWT, FP OKREY[ME
NI 2 Rk EFE %2R L7z (Figs. 5,6).

SRERRERIZ, 7 &A1 K®50, 100, 200 O % 5
1L ATDELZDEOFEHHETRLEZ., 17U R
& — & OENICESERMN L2856 (Fig. 5) T,
1 [E D EWIC K D FBREFRE/R PR E#EIT, 83.8%
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Fig. 6. Cumulative Amount of FP in Mouth Wash after FP
Dry Powder Inhaler after a Inhalation (mean+S.D., n=9)

6.8%, 2 A3 94.2+4.3%, 3 [A]13 97.1+2.7% 4@
1398.7+1.3% Tho/z. /=, MAZLDEZHIZ
BIEERRERIL, 1 ROFW T 76.5+8.6%, 2 [4]

1£90.5+5.0%,3[A[1395.3+2.2%,4[A1d 98.0 +
2% THo =,
= =
2704 REIOWAIZ L DHYkERE LT, K

S5 BDP OHIER MDI AW S T W,
sy EEEE U C FP-DPI AR RICHE A S
7. ZOFP-DPIIZBWT, BDPILYV —JL&H
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BRI, BABRICARENITHATE L 72 EWIC K % /rEl
ERELT, BROOBENG > PHENHREINT
WD Ek 2704 RRAKIOSG, OEND
RIFTEWER O &2 57, TNH5ZEE T 5 I &ITXK

0 EHHREIERE2ELT 2EBRENH S, Lizhio
T, OPENMEEMZRET S 2 &1, RIEH DR
WICEN THBEEZONS. BEIZ, F 41X BDP
I7 Y — )b Z KGR AL D LEN AT W) DRk
WEWMNEDRTFETHDZEE2HELTNDS. Y
AWFFETIE, FP R I /)N 5 — A% O RN
BHEYORREITHT 2 EWONRIT DN THRET 21T
o7z,

FP RS A4 /N4 — % OV E BB L 7218,
S5EIDOEFHRIC K D BEINEIL, 50 ug, 100 ug, 200
pug DEREIZBNWTEE 72% THO, SWAY O
NP DBREITNRINBZHETH D T ENRBE
N7z, EICEN 100% S b/ WERE LT, #fh
RFICBWTRELL 72384, 5 MO S ThREARTHE
125, WERL CLESEREYBREDHFENEAS
5. —F, FP RIAN\IF - AZIZBE L Ti3,
50, 100, 200 ug DF L IZHBNWT, K 32% NEHKIC
XOEIN TN/, FP RIAN\UY —ZEEHAMA L
7oL ZEOEWIRIZ K BEINENK 70% THO, K
AUT=EZITII30% Enkigb K 0 EIE i
ZEMS, WARFIZIZH 40% D3 E MK T R H Sk 7
Mol &b, T4 AINT—%H N FP O
i DILERNDKI 15% BBETHZ NS HE &
ZETDHE, K25% QEYMNEW TIIFREARATHE
IRRER ENER DT A ATNT—ITHGFLRZD
O EHEE SN

C1E PN A 35 36 D BRI A 7 SRR L C
13, BEAA LSS ERALEES, SWICX5
PREBRERII I EOEHW TH 4 83.846.8%, 76.5+

8.6% THV, 2HDEWTH % 94.2+4.3%, 90.5
+5.0% THO, MEFICAEREIED SN >
7z. LU, WAURRSEOANEERAML 285G
KO BREDRMNEWEAIN T SN, 2, EER
WA L7580, EHE#N L 256 K0 BHEE
R EAMBETLENEL, REDRMEFT2H
DEZEZLNTZ. LML, WINDOBFITRNTH,
2ECL EOEHRICE D, BREFREEY D 90% Ll 1
ERETDHZENHED T EARB I N,
EDRERKD, FIHIEIANTY —F 4 XN
T—TH2 TV A RO ARLD OENEEDIC
XBEFR D OPENG > P EORIER O FRhiEE L
T, fEk® BDP 7 —)L LK, EWR)EMY
Thd I Eepman, ARICHEED/K (20ml
BE) TIOPEE WhWehozsPE<btw<b
W& S5 OO0WE2ELETD] SV BEEA
DIRERIGENEE THDHEEZHN5.
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