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we T IREEEE I LT, IRET Re 77 0 A0m ERIFTE 28 E L
THRENAREESE (OD #8) BXOHEANRAE Y 4 L AF] (OD 7 4 /b)) DA<
Hobn-oobh5%, NI 7Y — L RHEEK 7LV aF Y — (FLCZ) 1XIFEEE
FEEDOTRFEICHW S L, BETREERF IS LTI R T A v m y TAIBFAET
LZMECTHETZIMLERSY, IRH7 N7 7022 X0 M ESE57201C
(X OD $ER L NOD 7 4 LV ADBRENEEN D, & Z CTAIETIE, 7Lra)y
—/L OD §E * OD 7 /L AOJRFESEH NI I 1T 5 BE R L O 2 Hig &
L CTHIE AT 72 572, BT, OD SEITAE 4 2 B AI D Feii (il DV Tt L
7o BIEAIASY & L CHER X O~ > = h— L& IV TRERIREE , AREERERR
KEFEFB K OBKRE T LIce ZA, b v =F =& 2: 1 DL TEA
L7258 B 3 L O i B CTH W | ZAUIC FLCZ ZIRAN L 72 OD §&
T ETELMWRE DI LB LNE o7, £72, FLCZ 301
YREGL I ENDETHEMEIE W T v~y B T RGN 21T 7200,
FLCZ MEEAIFIZE =T L TnD Z L 2R Lo, 61T, IRIEDORRIZEE
ERDEREIZOVWTEFHRE S AT 2 W ERHERZ TR o722 24, IR
TEANDS FLCZ BARDRTE 2 RN~ A ¥ 2 7T & HAlRetEi mig Sz, OD
TANVBIZONWTIE, 74 Vb EHE LT FrF 7 e/l e—2 (HPC)
BLUOE Rexi oL AFotErm—2 (HPMC) %V, AitERE. 5E
9 AR S L ONI e b Rk 2 FH O TR RR I 2 AT L 72, £ 0GR, HPC % M
WG BRI AR, oy 708 ek & 2 72 FLCZ-OD 7 4 v A%

852 LN TE I, AFEKEIL. FLCZ @ OD §E - OD 7 « /L A DOFHRE O e
NEDRIR BT, B ENOFHEFEE R NI W TSR ISHAIREZ: OD $8/7 1 /b A
O FR IR 2 T 5,
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Abstract

For patients with dysphagia, orally disintegrating tablets (ODTs) and orally
disintegrating films (ODFs) have been widely used in terms of improvement of
medication adherence. A triazole antifungal drug, fluconazole (FLCZ), is commonly used
to treat deep mycoses. Although its dry syrup form is present, it must be prepared by
themselves and therefore the development of ODTs and ODFs is necessary. The aim of
this study is to establish a simple protocol for FLCZ-ODTs/ODFs applicable in hospital
pharmacies. First, we attempted to optimize excipients used in the ODT. We tried lactose
and mannitol as excipient components and compared the tablet hardness, disintegration
time, water absorption time and water absorption rate. We found that the hardness and
disintegration were the best when lactose and mannitol were mixed in a ratio of 2: 1 and
that the FLCZ-ODT with this excipient formula had sufficiently acceptable properties.
We confirmed that FLCZ was uniformly distributed in the given FLCZ-ODT by fluorine
mapping image analysis using energy-dispersive X-ray spectrometry that detected
fluorine contained in FLCZ. Importantly, a sensory test using an electronic gustatory
system on the taste suggested that the excipient could effectively mask its own taste of
FLCZ. For FLCZ-ODF, hydroxypropyl cellulose (HPC) and hydroxypropyl methyl
cellulose (HPMC) were used as film bases, and the formulation characteristics were
analyzed using disintegration test, tensile strength test and folding endurance test. We
found that the FLCZ-ODF prepared with HPC film had rapid disintegration, sufficient
strength, and flexibility. We conclude that our method is useful for preparing FLCZ-
ODT/ODF and provide insights into a pharmaceutical basis for simple and widely

applicable formulation for ODTs/ODFs.
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e AREESE (Orally disintegrating tablets ; OD $8) 1. FIEN THCNIAR
EITRESETRHATELERTHY . DPEOKGTRHAFTETH D Z Lo
O, MELCHEBIC L VBETHIENK T L TV S E#EE Th-> THIRA LT
<V RFET Fe7 T 2% m ESE5GHRAETHL P, & HITHETRES) D
RVVNRIZE > TIRI LT WAITE TH 0 L NEREHFIE LToRAMES EW
67, E7=. OD SEDREAIE Th 5 AMENAIE Y ¢ /L L5 (Orally disintegrating
films; OD 7 ¢ /L) 1, SB+LokiE A AR O — B THiz Ic# i S h
AN TH D, OD §E & ARRICAEMEZ G5, #H< FikR s — MRORAITEH
5o WOPNRT <, NEEDRESELTWAETHL Z &0 %9 OD 6
EHIIAK S BRDERP TSN TS

OD §ED FAERE I B/ BUE 1372 STV WA, — R 30 LI
FLWnEEnd 0 BENTCREREE 5T 5700, ZERELZEDD Z L TH
AN A~DORKZSGET D 2 L REAIORAMIZ LV EAZRESEL 28D
BIFNBATOBRFENHED LT D, Ll i FIZHE K N SE 5%
K& b0 HEZHER LoD ARET 2 K O "AIRE Ot RE 2372
SNTND ) F 7o BN Z TIRAPED A E O 7= HITIRTEAI OIS &
HWTH D, FNE (Lactose) 1TEEAI OIS —MKAIZRIIEH L L THWSONTE 72
23, OD BEIXAMENIZE W TR £ 72 I3HRE S B 2R/ b L IRREIRE D[
EXRFFCE ATV a— LD~ = F—/L (Mannitol), =VU A Y k—)L
(Erythritol) 72 & DEH G STV 5, KR~ = b — LTRSS D R0
ANt U TEFRICARTEETH 0 | IR ME < | WRIEICEL, oA A

T 572 OD SEDEAIE L LS TS 19 —JF, = U 2 U b— 3t
1



bk & & BITIHRED B 5 03, FISEREDRGMEIC S 2 7o | FEAHI ORISR AL
FMEZ R 2R EOTRNBLEL ILTNS 1),

OD 7 4 VAL 7 4 VLK E L TOKEMESFThode Frk i Fue L
/v —2Z (Hydroxypropyl cellulose ; HPC), & Ka ¥ 7m /LA F /Lt m
— A (Hydroxypropyl methyl cellulose ; HPMC) I OT VT 72 EMHANWLILT
WD, 7V AEEFICEL AT D IRINANC X 0 PR S B 7R B 72 b BUK A 3%
T OB BRI A HERF L DOBREE | AR BN 72 A O BRI TR D
nTng 1720,

—J., Z/vat ' —/ (Fluconazole ; FLCZ) 1% 1978 4£7 7 A " —+L THA% &
NI )T Y=V ROMERETHY, W VFRBEIOCZ ) T hayh Xg
(P ETE M2 R T, AR CTIIERAF, BT eAAlL R7 A v my 7HIR B s
NTWD 22 Fi VSO TIEOFENFTE 7 4 L L FK) PR T 4 L A
A 2T 5 A TS 523, OD $EFB LN OD 7 4 /L ADWFFRITHE ST
720N, OD $EFB L TFNOD 7 o« b A~DRGFNE A ATRE T H AV, Wk T INEERE O 7
25T B OB G DTN RANE ORI R L 720 | RIET FeT 7 v
AP LD B bbb D EEZ D,

I
F
HO
N=\ /N\\ -
L N N 7717 Ci3H12FaNgO
= NN 7R 30627

Fig. 1 Chemical Structure of Fluconazole
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EARBIL 272 /NS D RRIERTHRIE L LT m =2 0 O EN AR EESE 2 )
HLTWD, 7 m =D AN, NEAR OB EHSh ThRnZ &b,
FERIRPICIRB W TR TE 2 K 5 Rl e OS2 TV IZ /IS OD $E
RS 2 HESBREIE TV 5, OD SEOFRRIGE L U CHRlBE OB L%
SE MRANE OB 2 A L R ENICBWTHIEIEH 2 & T
ZHLEZREER 2 L TRV FLCZ &9 % OD SEOMEIZ OV T b IS AT HE
TRV E B X T, FIBFREETEEAITRE I | B NNCHEB A BT 57
D R & fEEEOm EE R L, OD SEOREAIE L TSN T b~
= F— VO ZRF LT, X512 0D $E LA OD 7 4 L AIZOWTHIR
BRI TRRELC X e & B 2 7,

% ZTAMIFE T, FLCZ 28 A 4 28Rk A& 584 & LT, JmBedEmmic
BT AR Z HINIZ, OD 8B L NOD 7 4 L AOFEMGF 2 5kA iz, 51 F T
(X FLCZ & A+ % OD SEOM M Lz, ZUOICHiE v = =%
FHEIGITIRE LTCBUEA 2 W T OD 8 (777 B AREE) 2 L, SEMIERE. AA
BEIRERE . WOKIRERT, 36 K OWKRA4 sl L. Bl 220 5 EIA 2 et L7z, \kIC

DI IEA ST DRRIEA 2 JAVWT FLCZ D& AT % OD SEZ i U, BFIEFE~
ORHE, FIEGH R, W, R JOVERE T BMEE (SEM) HifIZ
LDREBIZE, S HICZRLF—738 X #5068k (EDS) (X% FLCZ D%y
MR Lz, F2ETIE, FLCZZEA 42 OD 7 4 LV 2Dl zilAni-, 7
A VA OFEAE LT HPC 35 X UVHPMC % W Ciiitg | IR 36 K OVHAERER
HIE., 5IERBRB L OME R S 512, FLCZ D& A B0, WHRRE X
O SEM Hf§Z X D IEREBIZE 21T o 72,
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H1E ol — L OENAREESEICET T D HFgE

1.1 #65

OD $E13 HEN THSCICI MR E T2 IR 2720, KEL, 723D EDK
AR T & NEOEEE R EOE FRNEER BRI E o T RET Fe T T
VADYEERHIFFTE ZENIRNFEGRETH D D, RS TIE, FTHEHK
& D RAINBER & FF 7 72 WP RIC 1T 5, OD SEOFRRFIE BT 52 & %
HigE LT, IREMEFEEREIE CH D FLCZ 25 H T 5 OD SEDO R A MGt
L7e, FpEZIRIEAl & LU CORBEIERICIs 1T 5 OD SEOFI 2 @A L-En o 272
DIEEBEIC, SHIZ OD EQEAILE LTS TSI ~vr= =1z
HAWT, ENENDOIIEAIRIME 7ZITIREG T 5 2 LI XV | SEAMEEE | BREErREHE .
W KRR 45 L OV K SR~ D B A ifeaB U | il 7R B AT % Met L7z, I %
DL L OREMEICER TW BRI 2 T, FETH D FLCZ 25/ T
% OD $EZ TR L, SAIREA~ DR, HFABRIC K 5 FLCZ OE HMEDRERE.
BFHWRE AT L HONTIRIEANC L 2RO~ AX o VR EHER LI, &6
(2 OD SEDOFIWrfIIL SEM (2 & 0 JEREBIZE 21T\, EDS IZ K Y FLCZ D& I

BENDT RO~ v B T EEI D FI A S LT,
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1.2 Hik

1.2.1 3K

F#KCdH % FLCZ 1T LKT Laboratories (St. Paul, MN) O##K A 7=, BRIEH
ELTHSE (T AT —, HR) BIO~r ==L WET— KA =R, &
) wHW,

1.2.2 FHET7E

AMEL L~ = b—/L% Table | ITRTRFEIGTRE Lz, BMARDIREIZ
TFEEE W, IBE LTCIRAIZ Vb, EEEZEZH L2WT T BRETH DML
Ji TA~TE ZR L7, IREG LTR ERBRUKOBEEIIIERD PO EE S
ZiZ2:1 &L, ©E—=A—WNT I oHiEMUSERZ AN L, FERE2EHTD
BERIOIRIEANINLTT TC 2, 1 88IC FLCZ % 25 mg & H 52X H2BEL,
Aok Z AV TIRIEH L IRA LT-, 7T B REE L BRI, IBE LT-BKR &Rk D
etz 2:1L L, E—T—NTI1oMEMUREKZRN L2, L 72K
BIRIX 10 mL FORY 7o L CRIEHEICTEE L, §8 (AT AT Y =
A2, HEBEMLM T, o) 12300mg 0537k L7z, PRIEPNIZ T 96 R HLkRE
L. 800 4 LTz,

Table 1. ODT formulations

Formulation code

Ingredient (%) TA TB TC TD TE
Lactose 100 75 67 50 -
Mannitol - 25 33 50 100

ODT, orally disintegrating tablet.
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1.2.3 BEAIEFE O RIE
BRI 1, BEAITR A E s (TH-203MP, & [LEZE, Ki) &AW TiTo
2o FEEEOWEITIEZ, SEAIOERIFNCHE L, SERIAIEE S5 ERTD 1%
HET 2D ZEN—RTH D0, AFRGEC L 28AE, LmOERE 8 mm,
THOEBEL 6mm THY, ke FHOERVDERST-0, MlmcElpnd 5 H
FARDEERITH B, LIz > T, Ml A S BT MW E 3 5 8 J7 kI B
RN EZ2ZE L, Rl LE D T OEA~E L, SERIEIND
EFTDS) (N) ZHIE Lo, sBRIIALTT OFEFNTSE 10 S22 W TITo 72,

1.2.4 ARsEakiR

FREEEAERIE, AAEGEBRS (NT-40H, &L, KIR) ZHWTITo 70, BRIK
3 GABRIEE 1000 mL, JEEE 37°C) T, FAEERERER DT 7 A ENITRE WS
DB FTTA S NEREW M TH D & = & pgERH & L, 3RBRIE
FALTT DEERNZ DX 10 §E& AW TIT o 72,

1.2.5 WK K WK EOHIE

oKL, Bi &2, TES 30 OFEELBEZIIT 7, Y ry—L (ERE10

cm) (ZEE L72 A (SA, EE9em) 2, BAMLIC KD FEL72K2mL TEH
L7z, ARz bedl 2 §iE L, BHRIC X 0 Al edm™ sl LERT 5 £ To
R 2 0 L, oK & U7e, BRBRIEABEA 5 BEIC DWW T T o 7o, KRR O
FEAE EAZNE L, A HOWTRAE R EZHH LT,

R =(Wa—Wb)/Wb X100
R: K= (%), Wb: WAKATOFEHRIE & (g), Wa: WAKZDEEFIEE (g)
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@/ Tablet

Diameter: 10 cm Filter paper

Water tinted with red food color: 2mL

Fig. 2. Measurement of wetting time and water absorption ratio of a tablet

1.2.6 FLCZ & AR OHAIE

5 TC DERIEHR 2 Fv 72 FLCZ Z & A3 28Rl 2 R EUKIZEME L 50 mL &
L.045um DA TV 7 4N ¥— (GLZ7a~ b7 4 A7 13P, ¥V—=x /LA
TR, B ) ZHWTAIE LTz, AT D FLCZ O&A & OMRIE L EEiRik
v~ §2 7 7 ¢— (HPLC; LaChrom Elite System, H 3./~ 7 7, Tokyo) % i\ T
1To7=, R 7% L2130, B 7 L4 —7 0% L2300, A>T 7 L—%—(% D-
2500, fEHARIE L-2400UV-VIS IZ X VR SN Tc v AT L x Wiz, T HIZiX
TSKgel ODS-120H (4.6x150 mm, # Y —, ¥x) Z MW, F 7 AR 40°C TfT
Sfc, BEMHIZTE h=FYU LK (1:4), iEIE 1.1 mL/min, #HHEIE 260
nm CiT-o72, BRI A— FY 77— (Chromaster 5280, H X/ ~NA T 7,
HOR) ZHWT 20 L Z1EA LT, BAERICHIH L7z 5 82 W TREBRZ1T -
72
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1.2.7 ¥ HRER

B BRI R ER (NTR-6200AC, & ILFESE, Kik) #HWTITo7, &
BRI Bk GRBRIE 900 mL, JRE 37 °C), /X K/V[EIESHE L 50 rpm CTIT
77, 0.5,1.5,3,5,10,20,40, 35 L6077 DEHRERKZ SmL £HL L. 0.45um
DAT V7 4NVH— (GL 7a~ T 4 A7 13P, V—T YA A K
) TAiL, HPLC AW CHIE L7z, HPLC OOHr&IiE 1.2.6 ([Z7t#k L7z
FiE LR T D, RBRITLS TC DIIEAIZ FH 2 FLCZ 2 & H T 28/, B
FORMIEL LTFLCZ 2 G AT 2/ATHL Y IV T % 71N 50 mg (7
7AW —) EHNTE 3 EITo T,

1.2.8 BRI AT LM X D WA HER

TR AT L (ASTREE V5, Alpha M.O.S. Japan, Hi) % F TR AR
X177, RBRICHWZE 2 Table 2 (2R3, BN S AT AT, M
P INE T DRI A2 A9 5 7 BEO =R RS TnD, £t
=T H ORI L GERANICE T 200 TER LS TEEOE P —I
LDIEMEEMAGDED ZLICRY, Wl OEVWEZREIICTHIT 5 Z &
MWTED 3B, o —nORHENTZ TR TOIREMEIE, Ty 7 b =T
AlphaSoft V2020 (Z XV . ZE ST FIETH D ERS IR T, 2 ko7
77 RicERIND, 777 FIRENET 7 8RRE (W5 TABEIOTO) &
77T 4 7k (TA+FLCZ 5 X UNTC + FLCZ) DEAENS, 7T/ R-T 77
€« THOEHCcHL2—2 Uy REHE ABXOC) WrEnd, =2—27 U v K
BRI BRIV ERBHR ORI EWZ LD FERUKE FLCZ A2 VafEL
KRB O—27 Y v Rz = fhar— b L, BEAICLD~vAX 7
R ZUTORIC L VR U, sUEHARITEEA] 1 $84 30mL ORFRUKIZH

8
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L. 25mL Z 7z,

T AX T (%)
= (aryro—b—AFIFECHO—2 U v REEE) / =2 Fa—/L x100

Table 2. Sample solutions used for taste evaluation

Euclidean distance Placebo Active
Control Water FLCZ

A TA TA + FLCZ

C TC TC +FLCZ

TA: Lactose, TC: Lactose—to-mannitol ratio of 2:1, FLCZ: fluconazole.

%

1.2.9 JERE@IES
OD SEDEIWT T AR E IHKEE (SEM; JISM-6010LA, HAE T, #m) %
U, IEFEE 10KV IS TEIZL L7z, SEM ICHE S L7z EDS & W CuiEoh &
TV, FLCZ BEEIC G END 7 v RILHE DMz~ v B 7 L, FLCZ D4iAi

s L7,

Fig. 3. Schematic diagram of a tablet cross-section
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1.2.10 7 HgbT

BIEMEITEE £+ 228 FE2E (SD.) CTrRUC, M, BREERE, WKRFRHEB
KO DOFEFHENTIZIZHERT Y 7 | Statceld (A —= AT AR, HE) &2
ML, —ToEES BT 24T > 724, Tukey-Kramer 12 X V) £ HEHEHRE 21T -

7o BEAKHESY% Kz *P<0.05, 1% Rifiz **P<0.01 & L TRLT,

10



H1E 7oty — L O ENAREESEIC B D5

1.3 fEE

1.3.1 FLCZ Z &3 % OD §& Z fiH4 2 7= 3 o fejidi 72 flk T Al O F st

REAIE LTHHERB L O~ = b=V 2B L WITEREG L. £OFIGITX
2 BEAIBERE . FREEREE, WOKRF 36 K OMKRZ2HIE L, FUBE B OIZ Al T &
D7 TA Z 558 S U, R )i 2 BiEt Lz,

BEAIEFE ORI ERE % Fig. 4 1T 7, A5 TA OFERE 335N 2% L, FLbElC~
V= b=V EREA LT2ALJT TB, TC, TD CTIIEE N L, A5 TC OFEFIZE
WTERLEWSILON 2R L, —J, v = h—/VHMTH H4)5 TE T 14.5

N L EHIEVEZ R LT,

**

80 _ * **

**

70 r

**

50 |
40 |
30
20 |
10 |
0
TA B TC TD TE

Fig. 4. Hardness evaluation of ODT
TA: Lactose, TB: Lactose : Mannitol (3:1), TC: Lactose : Mannitol (2:1),
TD: Lactose : Mannitol (1:1), TE: mannitol,

Data are presented as mean =+ standard deviation (n = 10). *P < 0.05; **P < 0.01.

Hardness (N)

ODT, orally disintegrating tablet; FLCZ, fluconazole.
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FREERRBR OFE R % Fig. 51277, 45 TA O FREERERT 121 Fioxt L, 445 TB,
TC, TD, TE TI3%Mi L, 45 TE 28 535 ek bEVMEE R LTz, v~ = h—

IV OIRE G OHEINT &V FABEIRFR] 23R 9~ 2 [ 23R S vz,

250 r *k

**

200 r

150

100
| i i
0
TA TB TC TD TE

Fig. 5. Disintegration evaluation of ODT

TA: Lactose, TB: Lactose : Mannitol (3:1), TC: Lactose : Mannitol (2:1),

TD: Lactose : Mannitol (1:1), TE: mannitol,

Data are presented as mean + standard deviation (n = 10). *P < 0.05; **P < 0.01.

ODT, orally disintegrating tablet; FLCZ, fluconazole.

Disintegration time (sec)

W K I 36 L OVRK SR Dt B % Fig. 6 12”7, 4407 TA OWKERR] 7.3 #hiz %t
L. )5 TB, TD, TE (T T MZEE L, A5 TCIZ 117 R bEIEL 72, —
57« WAKERITAL ST TA OWKER 25.4 %IlZxf L, 45 TB, TC, TD & ORIZA & 7

ZITRO B2 o T2, A TE OWKRIZ 304 % E &b mfaz R LTz,

12
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(a) Wetting time

16 B ** *x

14 *%* *%
12t
g
— 10 |
(3]
£
g’
g 6
=

4 -

2 -

0

TA TD TE
(b) Water absorption ratio
**
*

35 r *x

30
S 25t
=
S 20 |
[
=
3 15 t
2
€ 10 f
o
= 57

0

TA B TC TD TE

Fig. 6. Wetting time and water absorption ratio of ODT

(a) Wetting time, (b) Water absorption ratio.

TA: Lactose, TB: Lactose : Mannitol (3:1), TC: Lactose : Mannitol (2:1),

TD: Lactose : Mannitol (1:1), TE: mannitol.

Data are presented as mean =+ standard deviation (n =5). *P <0.05; **P <0.01.

ODT, orally disintegrating tablet; FLCZ, fluconazole.

13
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PLEDOFER XV 75 TC 1% OD SEOFHEIZ B W TR 2 A CTH D & L.
iz, ZOIERZHWTFLCZ &A% OD SEO TR 1T -7~

1.3.2 475 TC Z AW i= 7 L) — /L OD $ED

5 TC DERTEFHR 2 F T FLCZ Zza A3 2884 (TC + FLCZ) Zaifd L7z,
Z 2Tk, £9. TC+FLCZ 45 TA B X O TC Z bl L, SEAIHER; Ik
(AR & R I T X DA TH D E ) A MR L. (Fig. 7).
i EERERIZ 35U T TCHFLCZ DOEEAIRERE T 33.3 N, AREERFE]I 137.7 B &7
L. 8J5 TA EDEITBD LN DD, J7 TC KL BRI T L, A
IRFFEI AL U 7o, WOKIRFRIZ 105 P TH Y | A5 TA LV HEIEL, A5 TC 2
SIXOT TN LTz, WAKRRIT27T% %R L, G TABLOTC L OMICHEE
RAETRO NIRRT,

14



Varand

F1E Taf Y — )V OENRREESEIZ BT A AF5E

(a) Hardness (b) Disintegration time
80 250 -
70 | g
Z 60 | ;gj 200 +
[72] +—
é 50 5 150 F
© +—
= 40 - @
2 5
30 f € 100 r
[%2]
20 [a)
50
10
0 0
TC+FLCZ TC +FLCZ
(c) Wetting time (d) Water absorption ratio
16 - 35 -
TR S 30t
o
S 12t E=
3 g8 25 |
o 10 ¢ 5
£ 4l g 20 |
=2 2
£ g 15
g 6 S
= 4t £ 10
=
2+ 5
0 0
TC TC+FLCZ TC + FLCZ

Fig. 7. Effect of FLCZ content on formulation characteristics

(a) Hardness (n = 10), (b) Disintegration time (n = 10),

(c) Wetting time (n = 5), (c) Water absorption ratio (n = 5).

TA: Lactose, TC: Lactose : Mannitol (2:1),

TC + FLCZ: Lactose-to-mannitol ratio of 2:1 with 25 mg FLCZ.

Data are presented as mean =+ standard deviation (n =5). *P <0.05; **P <0.01.
ODT, orally disintegrating tablet; FLCZ, fluconazole.
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1.3.3 FLCZ D& A %
BEFID FLCZ A HIL, BEETH S 25mg D 99.5+22% CTh-o7z, Z O

X0 BEAIFELEE OSBRI FLCZ 1T — 2B L TWb Z &L 2l L,

1.3.4 SR

RHFRBR O R % Fig. 8 1/”k$, A7 TC+FLCZ T, RBREALAT 10 0 LIN
12 80%P FLCZ A L, Y70 7k v b ik LB CIat 35 2 &
WRER STz, F-3BRBALA 60 77 1% Tl FLCZ OYaHRIZIAIR O 2138 6
nignoiz,

100
80 r
S
2
< 60 r
<
=
=
] —O—:TC+FLCZ
20 — : Diflucan” capsule 50 mg

0 10 20 30 40 50 60

Time (min)
Fig. 8. Dissolution profile of FLCZ formulations
Control experiment on dissolution rate performed using Diflucan® capsule 50 mg.
TC + FLCZ: lactose-to-mannitol ratio of 2:1 with 25 mg of FLCZ.

Data are presented as mean + standard deviation (n = 3).
FLCZ, fluconazole.
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1.3.5 BRTE SR

BIRE S AT DML OWRRBROM R T Fig. 9 1O~ d, W TA T 77+
7 (TA + FLCZ), »HWNIWS C &7 77 4 7(TC + FLCZ) »=—7 VU v Rif
HCThH ABIVCIHay ha— L ORBIZBW TR L TRY, vAF
TINFRITMST TA TiX 74.3%, 4LJ5 TC TiX 68.8% Tho7=, A7 TA L4LJ; TC

DN~ AT 7R ROBAE T2 Z22ITFE O bR in-o Tz,

500 1 80
450 B _ 70
400 ¢ 60
8 350 | S
8 15 &
2 300 3
= Q
S 250 4 40 &£
g 5
S 200 1 20 E
1] [72]
150 - ‘EU
4 20
100 -
50 | i 10
0
0 control
== Euclidean distance 433 111 135
——Masking efficiency (%) 0 74.3 68.8

Fig. 9. Masking efficiency of excipient

Euclidean distance was calculated between the active sample solution containing
FLCZ and the corresponding placebo sample solution.

Control: FLCZ, A: Lactose, C: Lactose—to-mannitol ratio of 2:1, FLCZ: fluconazole.
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1.3.6 FRERlLE

FEAIFET O SEM 44 Fig. 10 (2”7, SASEBIC L0 Bl o ic
BHE 72EVTRBO IR o T2 b O D AUJ7 TE 1TALT5 TA & ik Uk 28 R &
WZ ERBD BN, 5T, 47 TC + FLCZ @ EDS A7 FLiZ LY FLCZ
ICEEND T RO =T IRENTN, 77 B RETIIRHERBAMELLT TH
ofz, Flov v By ZEIEO TC + FLCZ OFEAIEIBiE Tlix 7 v 58 D534 0377 <

REF., FBEFITPIZ FLCZ 23—/ LT\ AD Z & D iR S vz,
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Backscattered electron image Elemental mapping image Qualitative analysis spectrum

(Fluorine)
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Fig. 10. SEM observation of ODT fracture surface
TA: Lactose, TC: Lactose : Mannitol (2:1),

TE: Mannitol, TC + FLCZ: Lactose-to-mannitol ratio of 2:1 with 25 mg FLCZ.
SEM: scanning electron microscope;

ODT: orally disintegrating tablet; FLCZ, fluconazole.
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1.4 %2

APENICESIT D OD BEDAREEIL, MERDEEAINIBIZIRET 52 LIC K VIaE
BT BERINERDZERR A A LK MEZ M ESE 25 2 &I X0 | B it
ST HIENTED, Lo LD b ZE OB K 2L KIET
72, —fKAY7% OD SEIFHRTEA, FAEEAL. RS A2 & OWINFNS & 2005356 %
BEtd 2 2 L12 X0+ 7 2 AR Loo, BT B EERI 28 L C
WD, SEITAIFZE 220 X0 A ST B RREUT ERIRERBE SRR N IC B\ TR
TE D L9, ERIREAAIZ TR L TORWS TV Td 508, TR
N~ = b=V ZHWD Z LI L0 & RO X 5722 5 B2 R
L. BRIEAI O Fim bl s 2 et Lz,

BEAIREEL 13, BEAIRRRS 1L D72 012 20N L EAHERE S TR Y 39, Je TargE
ERICALS Th DML TA IZBEAESE 33.5 N & ZDfEZRZ L TWDH2, XD
B M A-53 7o 2 A7 9 D 8E A 2 B 2 72 ARV TS
TA OFEEA L Lo, 5 TA L UBEEMRWVELZ R LTcv o = h—b
BT o 5077 TE 1380 5 B S BRICHHR T 2 58RI b 2 <o b vz, —
F. HpEE~ ==& 3:1,2:1, 1: LIZRA LA TB, TC, TD 1281 %
B ~DOREIL, WTNOLFIZBWTE, IR TH LU TA BL O~
= F—/VHEMTH LIS TE OBE LY bEfEd R~ L7z, SEM Efg Tl FLbE
HMTH LT TA D7 Ll L, ~ > = F—/VEMTH HULJ7 TE DRI T
RENWZ LD, RAHIOKEINIE VR IR L Z & 23S
Do FlHSEL Y = F— NV OREIZE Y, v = h— VR T DZERRUTFLEEDS A
DiAF, ZERPNNEL o T DICHEN ER L2 ERNEX LD,

OD $ED FAEERE R 1T, BIREZRERIIXE D DT Wb DD 30 LN D ARE

DHELES LTV D 10 Lo LA n, KFREGIEICL S OD 8L, WTihuol
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FFZBNT S 30 LA O FEIRFE] A-jii 7= - 2 L 1T T E 22 o 7o, SEATIFE T
W5 TA L REROFIR L TH 2 A bEsE AR VT B O AENTO R4
ToTW5, b FOARENTHRER R EZ 52 TICARICHRET 2 £ TOR
(B34 100 B TH o723, K2 L THEICRHATTETH 2 A HAITH S &
WELTWD 2, ERBEHREICBNT OD 82 RMAT 5B, EHSEICL 29
BESRE A M 728 BERBR A O N L 0 bl RAERED 5
Lt En D, BT, BARERGTIZET 2 iERBUIHLE N TOMEZEE
L7ZRABRCT&H 0 . OD FE D AABEMERFAI I Z R b U 7 ARSERABRER (2 X 2 ARgERF H O
ERFFIND,
—Ji, THG3O X7V 7T —)L OD §ED 3 S4IRIZ DU TR K IREE] % G A

 WROKBEE 28 e b 30 e BB Tl 14 P CTH o2 LM LT D, AR
EIZ X D OD SEOWKEER OFERIE, WIThORFIZENTS 14 % FE L6
RThHDHZ LD, FEFREmOTRNHELBAKMEICENT. OD ETHD Z & 2HE
LIND, T, WK O R 138 BB DG R L PO 278 LTV 5,
BT AL - P D ZEBR AN /N SUWE EWOKIFRNITIRIE S 2 & B2 b dTe, W)

CIZRW TR DR & KPR DOIBEIENGR D 7o T &I, 2RO 2T K
LHDEMEREIND,

ARBFFECIEE S, BIEAIORSEIAIC L 2 WA EEZ R LI 25, Sk L
~ = R b 2 ITRA LT TC ORIEANT, 407 TA L0 A & i
PO EXWIFFCE DRELST THDH Z N bNE 7o, £ 2T, 4 TC
ZMHWT FLCZ 25 A7 % OD fE2 il 25 &, TC + FLCZ i3, 77 L AREET
bAoA TC & UHEE DR T2ARO bivlc, L LR oS LIt
TA & OFEEOZETRD LT, LI AT OB LR b znoiz
ZEND, SEAIHRIC L TR CTELEETH DL LB bND, £, WK
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M3 XL OWKSRITIL FLCZ DFEEEITR O bNRroTob DD AREEIRF R OB IE
TR S ALT, OD SED AR RN 09 S 7200 T < | BEAIRERL AL Sy DR H
HHTZRLX—IC LB ZITH I ERRESNTEY 3 FLCZ ODEH

IV INODORBEEZITIZZ L bHEE SIS, FLCZ S HASEEEIEIZ 5 2 % s
(ZOWT KV FEMAR AN KL Z 2 D,

AL TC + FLCZ 725 D FLCZ DIEHIX, I 7 BEAFIN G DM LD bl <,
BEAIE L CHWzv = MV OBIVZEMRIEC X DR BRSNS, F
72 FLCZ 1EEEAIFICHE—I204 LT D T2, BERIZR I 2> D O R AN ER iR 2
DOIMZHFELI-b D LB Z DN, L, OB RIEHIZE Y | gl
FIEI 6 DA ORIZ L D EBRBREIND 2D, BETHRRE VAT A2 HNT
2—7 U v RFEEZHE L, BEAIIC L D~ AX v 7R e it Lz, =—2 U
v REBHX, 77 8R-T 77 4 7HO%ROELEZ RS H 0T 363 FLCZ &
KIZEHHEREZ, FLCZ DROBRIS DFFIEEL L, = —7 U v N4 iz L7
EZAH BMWERTY AT U IR BRO bTe, 2O~ A% 7 RKITIEA
ODHWKICERNT D b0 L H#RIND, L L, 2—27 U v FEEEIROELME %
HET 550 THY | HEHOWRICEHT 2 I R HMENRLETH D,
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1.5 /&

AW CIEATEERS 72 & ORI & FF 7= 72\ VRBESERIZ R 5, OD $EDFHH
HEERET DI E AN, BEAE LTHBERB L~y = F—LZ HNT
OD §E4& R L, BIEAIORAEIGIC X 2 BANFE~ OB E R Uic, AR
PEDFHIG & LT, SEAIREE , FERsf . WoKIF#d Z UMK R OMEGR 21T - 72,
ZORER, AMEBLI OV~ = b2 2 1 ITRETDHZ EICLY ., SEROKE
Bk iR T & B+ el & B2 AT 2 REAIN S DD 2 L S B
Elolz, ZOREAIZ V., FLCZ G A 35 OD 4 L7 & Z A, FLCZ
EEALRWVEERIEL D BEE L REREOK TR LN OO, FFRTED
ECThole, FLEBTFRR S AT DML DKRFHBROMERN S, FLCZ DA IR
AN K 0 BREIIC~ A% 0 7 T&E D AlREME /IR S 7z, UL EORER LY
BRBIO~r=b—% 2 1ITRA LA TC ZEAI & LT- FLCZ 284
$% OD $EIL, TRl &P RN A AT L TR Y . 2 d OD SEidiAIT
FIoERk7e & OGEILE 2 W TIOR3 /R TREICRR T2 2 L 2R L TR
0. AR E < MMOFEANZIB W TUSH ATRE 2R GETH H Z LRI
72,
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2 TJat Y — )VOBENRRE T LV AFNZET 5T

2.1 #65

%1 BT, RBEERBNICE T D FLCZ 2561 % OD SO 2 et Lz
. — 72 OD $ED HAIEE T 25 30 FPEAN O FRERFR] A i 729 2 L 1L TE T
WRWN, E T, KON E AT 5 A AR 572912, FLCZ %
EGHT5H 0D 7 4V AOFRMAE KR L7z, OD §E & FEEICAHEE 2 A4 2% oD 7
A VDTN R R BFIZE > THEARBATHY , SHICHS F]RKR2T— b
IROTGIRTH D720, MY FNRF L MBI LDREOEL ThH D EF A2,
ABFFETIE, BRI T 2T IEA T2 2 LA HNE L, 7 4L A
FAl & LT HPC £7213 HPMC # W T FLCZ # &/ 35 OD 7 1 /b 1% ififl
L. FLCZ &H DA I L % RIAIRHE & eET Lz,
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22 Jik

2.2.1 K

FHTH D FLCZ X LKT Laboratories (St. Paul, MN) OFR3KA W=, 7 4L
AL LCHPC (NISSOHPCSL, HA#E, #) &L OWHPMC (TC-5%, 1§

b T2, ) 2V, Z U o — L IafEH e L THWE,

2.2.2 FHRTTIE

HPC (T4 / — V& e U CHRIRZMRE L2, HPMC 7 4 L AT %
— TR, 7Y a— LB MR TR RIS Ui LRk 2 R L7,
FLCZ &/ T 57 4 /L AX, HPC £ LT HPMC O 7 L LA OFFRUZ
LT K ) —)VIZ FLCZ Z¥sfE Ll U7, dRIIE & L THWER T X5
LRI ERL (20x20x15 mm?) (23 L AL, ZRIRIC T 24 Wi ead L 7=, FS L

727 4 )V A OfE % Table. 3 127”7,

Table 3. Film formulations

Formulation code

Ingredient (mg/film) FA FB FC FD
FLCZ - 10 - 10
HPC 50 40 - -
HPMC - - 45 36
Glycerol - - 5 4
Total 50 50 50 50

25



o TNt — )V AENREE 7 ¢ )V AANZES T DT

223 7 ¢V ADOREER|E
T4 IVADEEX, v~ A 7 a A —% (Y I, #E)IN)E RO CHIE L, UM
EHRORIEE O ZHH LT,

224 FLCZ ZHHEOHE

T 4 VA ERERUK 50 mL AR L. 045 um DA T LT 4 v H— (GL 7
n~ b7 4 A7 13P, V—TIHP A TR, HR) ZHNCABLE, AKFO
FLCZ & A &DH|EIX HPLC (LaChrom Elite System, HI./NA 7 7, Hi) %
WCATo 7z, R FIE L2130, T LA —7 13 L2300, A>T 7 L—F—%
D-2500, fHH#R#IE L-2400UV-VIS IZ X W R SN AT L& AW, 7T A
I% TSKgel ODS-120H (4.6x150 mm, Y —, W) %A\, 77 AIRJE 40°C T
Tolce BEVHIZTEF=FVUL /K (1:4), JElE 1.1 mL/min, #HERIX
260nm CTiT-o7-, RENAIKIZA— FY 77— (Chromaster 5280, H . ~NA T
7, FOR) AW T20uL Z1EA LT, SEERICH L7 3 o7 1 v 2 Hn
TRz 1T o7,

22.5 AREERFH OWE

FREERERTIL, Takeuchi LA L7 v —LIE3® BXONY a—FF 2 Xk
NDNZEVHE Lz, ¥ v — VBT, v — L (EA 100mm) (ZHERUK (50 mL)
AN, T AV ADAE L 2 BRI TR Ldek L, 72 F a—7TFT R
Z¥EIT, OD SEDRAEERFRETHIELEE & U CRIR SN 7= BR %S (Tricorptester®, [
FRS T, B0 2 LZJERIETHY . 7 4 b 2% FgalBea o k5 12 [
E L., R E L CATMER (1.44 g/LNaCl, 1.47 g/LKCI, 0.3% polysorbate 80, &

B 37°C, i PR 6 mL/min, i P S 8cem) Zi F L. 7 4 /L ADAREEIZ X

26



o TNt — )V AENREE 7 ¢ )V AANZES T DT

Y IRERIE DN T Y — i U 7R 2 R & L ClIE L7z,

(a) Petri dish method

Diameter: 10 cm |& Distilled water: 50 mL

(b) Tricorptester method

<«— Atrtificial saliva solution
(Dropping speed: 6 mL/min)

Dropping height: 8 cm €——

|

Film

<— Passage sensor

O

Fig. 12. Measurement of disintegration time

(a) Petri dish method, (b) Schematic diagram of Tricorptester method

(b)I% Y. Takeuchi et al., Design of a new disintegration test system for the evaluation of orally
disintegrating films, Int. J. Pharm., 553, 281-289, 2018.% & & Z1ERK,

27



o TNt — )V AENREE 7 ¢ )V AANZES T DT

2.2.6 5laRIREEER

SIBREREE X, 7 U —7 A —% (RE-3305S, %, #i) #HWCHIE L7, 5x
30 mm? 2y b LT 4 V8% 2007 Y I TEHEL, —EOEETH| X {H
L. WY 2 E TORMEME VIEN-OF R EER Lz, 7 4L LADB]E
FREE SO R 1T, koKX W EH LT,

SIIETRE (MPa) = A RffiE (N) / WriEfE (mm?)
WWOT HZHE (%) = BRSO (mm) / tOE S (mm) x100

2.2.7 T i RAER

it i aRER X, i EREREE (TCDMILILH, =7 %, [fl) #/H\W, 7 LA
(320 x30 mm?* (2 v ~ L. #70 #iF AL 135 °, @ 90 rpm THBRAZATV, 7
A IV ISR S IS 0 a7 E A E LTz,

2.2.8 i HEER

IR BRI A HARBRSF (NTR-6200AC, & ILFEZE, KiK) #H\WTiTo7z, &
BRI RK GRERIGE 900 mL, R 37°C), /X R/VIAREEE L 50 rpm CAT
ofc, YU I—FHOTIZ, T4 LEBENETRBREZITO, 3, 5, 10, 30 530
RHRBREZ SmL L, 045um DAL T L7 44— (GLZ < b5 4
A7 13P, V—T)Y A A, W) TAi L, HPLC # AW COEHEZHIE
L7z, HPLC OHTE&MIE 224 I[ZREM LI HIEL AR TH D, dHFEL LT
FLCZ # & B/ 4 H8AITHLHYP TN Hh TN 50mg (7 7AW —) ZHNT

A3 ETo T2,
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2.2.9 JEHEHIE
FLCZ 2 &HT 57 4/ a0FmE (LEEER) (X, AT FHEKESE (SEM;

JSM-6010LA, HA®E A, Hix) Z MV, INEEE 10kV I TBIZ LT,

2.2.10 AEFHEAT

HIEMEIL ) + R (S.D.) TRLU7e, BE, AERRE., 5IRmME R X
OV B ERER OFEFHEAT IZIXREEE Y 7 b Statcel3 (A —T A= AHRR, #HE) %
L, —JeBlE BT 21T - 2%, Tukey-Kramer (2 & V) ZEH R E 21T

o7, AEAKUESY% Kz *P<0.05. 1% £z **P<0.01 & L TrL7,
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2.3 R

23.1FLCZ #&H 9% OD 7 1 )L A DM
L THELNTET 4 VO E Fig. 11 1279, FLCZ 25H T 57 4V
LTSS FBEBIUFD L, FLCZ Z & L72\ FA B LU FC & [RIRRICHE A
IR ANVATHY, FHETH D FLCZ OITHIFERD bivieiro72, £7-, HPC &
BANE LIe7 4 VAL FLCZ 25 AT 5 2 LIT X0 RN Lz 727, FA
LV H FBOBRN LN Th D Z L AMER Sz, —J7, HPMC &AL L
727 4 VA, FLCZ &R/ T 5 Z LI X 0 R A~DIENIEIMET L7272,

T 4 IV EDFITNVOORIEIRTH o T2,

T I 1
! § B
T i:!uHHIH'HH\‘Hlnmivy., e

Fig. 11. Pictures of the prepared films

FA: HPC film unloaded; FB: HPC film loaded with FLCZ;
FC: HPMC film unloaded; and FD: HPMC film loaded with FLCZ.
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2.3.1. PEEHIE

JELIN E O FE R % Fig. 13 (283, HPC 7 4 LV ADREEIL, FLCZ &4 L7
W7 4V 47 7um, FLCZ 258957 4 /LA 43.1lym TH Y, FLCZ ZHIC L
D R 2 DM Lz, —J7, HPMC 7 4 )V ADREEIL, FLCZ =&/ L7
W7 4V 534 ym, FLCZ #&H$ 57 44 878 ym TH Y, FLCZ DEA

(2 &0 REOEIMAFED b,

k%

100 ‘ %
N0 r
80 |
%_ 0 r 3%k
@2 60 *
o ]
£
S 50
=
= 40 t
30 +
20
10 f
0
FA FB FC FD

Fig. 13. Thickness of film formulation

FA: HPC film unloaded; FB: HPC film loaded with FLCZ;
FC: HPMC film unloaded; FD: HPMC film loaded with FLCZ.

Values are presented as mean = S.D. (n = 14).
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232FLCZ D&%
FLCZ &H X DR % Table. 4 |27, 7 4 /L L FIF O FLCZ &HRILHIE

BHETHS 10mg DK 2% TH Y, HAIMICARERZITRO N7,

Table 4. FLCZ content rate in the films

Formulation Code Mean (%) S.D. (%)
FB 92.33 1.28
FD 91.59 5.42

FB: HPC film loaded with FLCZ, FD: HPMC film loaded with FLCZ
(n=3)

2.3.3 AAsEaAER

FREERBR OFERIL. v v — L iE% Fig. 14 (a) 12, bV a2 —7 X X% Fig. 14(b)
IR, U x—LIEIC L D HPC 7 4 L AORERRIL. FLCZ %56 L7277
AV 938, FLCZ 2 EATH7 4 VL 69.6 0 TH Y, FLCZ EHIC X 5 itk
RFR DA TRD Tz, iz, ) a—7F7 XAZJEICL D HPC 7 4 VLA DAA
EERERIIL, FLCZ 2848 L7\ 7 (L1248, FLCZ 2 &A1 57 4 /LA 159
BTHo ., BERETIBD NG DD, FLCZ &4 C & 5 HREERER o FHE A
RO, —FH, V¥ —LIEIZ X D HPMC 7 1 )V A ORREEREIL, FLCZ % &
ALBRWT (VL 1404, FLCZ ZEAT27 40 A 1516 B THY . AER
EITBDOLNRNE DD, FLCZ G AICE D R ITEIE L7z, £/, MU=
— 7T ALEIZE D HPMC 7 (/L L DORRERREIL, FLCZ 25 H L2V 7 ()L
LATOR FLCZ #EHTH7 4V A 1071 B THY | > v — ik L FEEIC FLCZ

@ﬁ X %)ﬂﬂigﬁ#ﬁfﬁ@ﬁé@z))mu&) %hf;o
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(a) Petri dish method
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(b) Tricorptester method
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Fig. 14. Evaluation of disintegration

Disintegration time was measured using the Petri dish method

and Tricorptester method.

(a) Petri dish method (n = 5), (b) Tricorptester method (n = 3).

FA: HPC film unloaded; FB: HPC film loaded with FLCZ;

FC: HPMC film unloaded; and FD: HPMC film loaded with FLCZ.
Values are presented as mean = S.D. *P < 0.05, **P <0.01
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2.3.4 5l

GIRIREE & BT OV 2R OAE R & Fig. 15 (2R T, HPC 7 o /b A DB 5RIRE I,
FLCZ &4/ L7227 4L A 1122 MPa, FLCZ % 5B 5 7 4 /v 2 6.48 MPa T
b AERETRD NN DD, FLCZ ZAIZ K 551 HRIRE DK T 2558
572, HPC 7 4 )V ADOFEWIOT AL FLCZ 258 L7\ 7 4 /LA 1447 %,
FLCZ # 5B 357 4 /5 5924%ThH V| FLCZ EHIZ X D AEErO3 A2 4
fFIC#m L7z, —J7. HPMC 7 4 LV A OF[EME X, FLCZ #EH LW 7 (b
2 35.14MPa, FLCZ 2 & H T 57 4 /LA 33.62MPa THh Y, FLCZ G HIC K 2 FH
BRETRO OGN oT-, HPMC 7 1 )V A OMEBIOd 31X FLCZ &5 H L
7RNT 4V 37.94%, FLCZ 2 EHT 57 4V 3890%Th Y, FLCZ EHIC
L DEERETRD N2 oT7=, HPC 7 4 /L ADF|3EMRE L, HPMC 7 4 L
LED BIERMEZ R U722y, FLCZ B A X VWO 38800 L, HPMC 7 «
VDI OT AL Z B2 HEE R LT,
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(a) Tensile strength
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Fig. 15. Effect of FLCZ in film on mechanical properties

Tensile strength and elongation at break were measured as mechanical properties using a
creep meter. (a) Tensile strength (b) Elongation at break.

FA: HPC film unloaded; FB: HPC film loaded with FLCZ;

FC: HPMC film unloaded; and FD: HPMC film loaded with FLCZ.

Values are presented as mean £ S.D. (n = 3). *P <0.05, **P <0.01
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2.3.5 T Hh Rk
i i ERER O 5 e % Fig. 16 (279, HPC 7 ¢ LV AOTHEEEIEL, FLCZ &
B2, K17 E0FERBENNED 5z, —J . HPMC 7 1 /v A O h

[BI¥1E. FLCZ EAICE DV AERETRDONZWVWEOD, B T5Z EARS

iz,
*%x
3000 ¢ ‘ ‘
** **
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m
(6]
£
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Fig. 16. Effect of FLCZ in film on folding endurance

Folding endurance was measured with a bending meter.

FA: HPC film unloaded; FB: HPC film loaded with FLCZ;

FC: HPMC film unloaded; and FD: HPMC film loaded with FLCZ.
Values are presented as mean = S.D. (n =3). *P <0.05, **P <0.01
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2.3.6 ¥ HEER

FLCZ A A OB ORI R & Fig. 17 128d, wUREHA 3 /3R 1213 HPC
7 4 VL 74.0 %, HPMC 7 4 L A TiX 42.8 %DIEHRZ R L, #BRBHAG 5
7% 21X HPC, HPMC & $1Z 80 %l EDOEHIZRZ /R LTz, 7 4 /L AZHAIMIC
B2 AERZIRDLNRNST2, 2 2D 7 4 /L ABIEIN S O FLCZ ORI
BN TH Y IEHBESHTH D0 7' VEEIE OZENRD BT,

120 ¢
100 ¢
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©
7
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Fig. 17. Dissolution profile of film loaded with FLCZ
FB: HPC film loaded with FLCZ and FD: HPMC film loaded FLCZ.

Control experiment on dissolution rate was performed using Diflucan® capsule 50 mg.
Values are presented as mean = S.D. (n = 3).
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Fig. 18. Scanning electron microscope observation of films

FB: HPC film loaded with FLCZ and FD: HPMC film loaded with FLCZ.
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Patients with decreased swallowing function, such as children and the elderly, find it difficu lt to take tablets and
capsules, resulting in reduced compliance. An orally disintegrating films (ODFs) are expected to be an excellent oral
dosage form for such patients because it rapidly disintegrates in the oral cavity and can be taken without or with a
small amount of water. In this study, ODF loaded with fluconazole (FLCZ) a synthetic antifungal agent was prepared
using hydroxypropyl cellulose (HPC) or hydroxypropyl methyl cellulose (HPMC) as the film base. The ODFs were
prepared using a flat-bottom polypropylene weighing boat as the mold. The formulation characteristics were
evaluated with respect to thelr disintegrating, dissolving, mechanical, and morphological properties. And we
compared the changes in their physical properties caused by the loaded with FLCZ. Therefore, we suggested that is
effective to use HPC, prepared using a weighing boat, as a base for an FLCZ-loaded film.

Key Words: fluconazole, orally disintegrating film, hydroxypropyl cellulo se, hydroxypropyl methyl cellulose

Introduction

Oral dosage is the most common form of drug
administration; however, patients with decreased
swallowing function, such as children and the
elderly, find it difficult to take tablets and capsules,
leading to reduced compliance. Drug-bearing
formulations that rapidly disintegrate in the oral
cavity and can be taken without water or with a
small amount of water help such patients and
L2 Orally
disintegrating films (ODFs) are expected to an

improve medication compliance

excellent oral dosage form because they rapidly
disintegrate in the oral cavity, and are durable and
portable owing to their thin, flexible form ¥,

Hydroxypropyl cellulose (HPC) and hydroxypropyl
methyl cellulose (HPMC) are water-soluble polymers
used as a film base. ODFs with various drugs have
been prepared and their formulation properties and
usefulness have been evaluated ™. ODFs containing
different drugs in the same film base have different
formulation properties ™, In addition, even if the film
base is different in the same drug, the formulation
properties are different, so it is important to
formulation design for preparing a formulation with
excellent disintegration characteristics and strength.

Fluconazole (FLCZ) is a synthetic antifungal agent
belonging to the group of triazoles . FLCZ is
available in various dosages forms in market like
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capsules, powder for oral suspension and others, And

there are reports of mucoadhesive buccal films ™',

vaginal films ",

In this study, orally disintegrating films were
prepared using HPC or HFMC as the film base, and
we compared the changes in their physical
properties caused by the loaded with FLCZ. The
disintegration time, tensile strength, elongation, and
bending number of times were measured. The
formulation characteristics were evaluated with
respect to whether films were loaded with FLCZ. The
release of FLCZ from the loaded films was confirmed,
and their morphology was observed using a scanning
electron microscope.

Materials and Methods
Materials

Hydroxypropyl cellulose (HPC) was obtained for
SL grade of NISSO HPC from Nippon Soda (Tokyo,
Japan). Hydroxypropyl methylcellulose (HPMC)

Table 1. Film formulations

was procured from Shin-Etsu Chemical (Tokyo,
Japan)., FLCZ was obtained from LKT. Labs. (St
Paul, MN). Diflucan® capsules 50 mg were
acquired from Pfizer (Tokyo, Japan).

Methods
1. Film preparation

FLCZ was dissolved in ethanol. HPC was
dissolved in ethanol and then mixed with an FLCZ
solution for HPC film preparation. For the HPMC
film preparation, HPMC was suspended in ethanal
and mixed with FLCZ, then diluted with a half
volume of water (containing an appropriate
amount of glycerol dissolved). To prepare the film,
FLCZ containing the dispersion was transferred to
a flat-bottom polypropylene weighing boat (20 x
20 »x 15 mm?Y). The weighing boats were dried at
room temperature for 24 h, The film formulations
are shown in Table 1.

Formulation code

Ingredient {(mg/film} A B s ]
FLCZ 10 10

HPC 50 40
HPMC 45 36
Glyeerol 5 4
Total 50 50 50 50

2. Evaluation film thickness

The thickness of each film formulation was
measured using a micrometer (Mitutoyo, Tokyao,
Japan). The thickness of each film was calculated
as the mean of the four corners and the center.

3. FLCZ content measurement

FLCZ was dissolved in water from the film by
sonication at room temperature. The FLCZ
concentration in the extract was evaluated by
HPLC. Reversed-phase chromatography was done
using a LaChrom Elite System (Hitachi, Tokyuo,
Japan). HPLC system consisting of a L-2130 pump,
a L-2300 column oven, a D-2500 integrator, a
L-2400 UV-VIS detector. The HPLC analysis was
performed on a TSK GEL ODS-120H (4.6 * 150 mm,

1-2

Tosoh, Tokyo, Japan) at 40° C. The mobile phase
was acetonitrile and water (1:4, v/v), flow rate
was 1.1 mL/min; and detection wavelength was
260 nm. A sample of 20 pL was injected on
column using Chromaster 5280 autosampler.

4 . Evaluation of disintegration time
Disintegration time was measured using the Petri
dish method described by Takeuchi et al '*'. The
time taken by a film floating on water (50 mL) in a
Petri dish (100 mm diameter) to completely
disintegrate was recorded. In addition, for
objective evaluation, disintegration time was
measured using a device developed for the oral
disintegrating tablet (Tricorptester”, Okada Seiko,
Tokyo, Japan). Measurement method (Tricorptester
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method) of the disintegration test using the device
was developed by Takeuchi et al '™, They designed
an exclusive fixture for ODFs, made an opening in
the center of the fixture. A set of fixtures, with
which a sample film is fixed, was placed on the
stage. An artificial saliva solution, composed of
1.44 g/L NaCl, 1.47 g/L KCl and 0.3% polysorbate
80, was used as the test medium. The medium was
kept at 37°C in an incubator and dropped on a film
with a flow pump (dropping speed, 6 mL/min;
dropping height, 8 cm). The disintegration time,
defined as the time until a film tore and the test
medium passed through an opening of the fixture,
was automatically recorded using an optical
passage Sensor.

5. Evaluation of tensile strength

Mechanical properties were measured using a
creep meter (RE-3305S8, Yamaden, Tokyo, Japan).
The films were cut into 5 % 30 mm?2 pieces, The
films were fixed with two grips, which pulled at a
constant rate and stretched the film until breakage
occurred. A stress-strain curve was created using
these results. The tensile strength and elongation
at break of the films were calculated from the
stress-strain curve using the following formulas:

Tensile strength (MPa) = fracture force (N) /
cross section area (mm2)

Elongation at break (%) = increase in length (mm)
/original length (mm) < 100

6. Evaluation of film folding endurance
Folding endurance was measured using a
bending tester (TCDM111LH, Yuasa, Okayama,
Japan). The films were cut into 20 % 30 mm2
pieces. The films were repeatedly folded at the
same place, at a bending angle of 135 ° and testing
speed of 90 rpm. The total number of times the
films was folded before the films cracked was
measured as the folding endurance value.

7 . Evaluation of dissolution tests

Drug dissolution tests were performed using a
dissolution tester (NTR-6200AC, Toyama Sangyo,
Osaka, Japan). The tests were performed in 900
mL of water at 37.0° C, with a paddle stirring speed
of 50 r.p.m. Without using a sinker, the film was
floated on the medium and tested. At time intervals

of 1,3, 5,10, 20, and 30 min, 5 mL samples were
withdrawn. The samples were filtered through a
0.45 g m membrane filter (GL Science, Tokyo,
Japan) and the amount of FLCZ released was
determined using HPLC. The analysis conditions of
HPLC for FLCZ were as described above.

8. Morphological observations

The surface aspects (top and bottom) of an
FLCZ-loaded film were observed using a scanning
electron microscope (SEM) (JSM-6010LA; JEOL,
Tokyo, Japan) operated at an acceleration voltage
of 10 kV.

9. Statistical Analysis

The results were expressed as mean *+ standard
deviation (S.D.), and statistical differences were
analyzed using one-way analysis of variance
followed by the Tukey-Kramer test for multiple
comparisons as a post-hoc test, All  statistical
analyses were performed using Statcel 3 software
(OMS Publishing Inc., Saitama, Japan). * p < 0.05,
= p=001.

Results

The results of the measurements of film
thickness are summarized in Fig 1. In the HPC film,
thickness decreased with FLCZ loading, whereas in
the HPMC film, the thickness increased with FLCZ
loading.
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Fig 1. Thickness of film formulation

Film A: HFC film unloaded; Film B HPC film loaded with FLCZ Film C:
HPMC film unloaded; and Film D: HPMC film loaded with FLCZ.
Values are presented as mean * S50 (n = 14).* p<0.005, ** p<0.01.
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The results of content measurement are
presented in Table 2. The FLCZ content in the
formulations was approximately 92%, and there

Table 2. FLCZ content in the films

was no statistically significant difference (F > 0.05)
in FLCZ content between the formulations.

Formulation Code Mean (%) S.D. (%)
B 92.33 1.28
91.59 5.42

Film B: HPC film loaded with FLCZ, Film D: HPFMC film loaded with FLCZ (n = 3)

The results of the disintegration test using the
Petri dish method are shown in Fig 2 (a) and those
obtained using the Tricorptester method are shown
in Fig 2 (b). For HPC-based films, loading with
FLCZ reduced the disintegration time, whereas for
HPMC-based films, loading with FLCZ increased
the disintegration time. For films loaded with FLCZ,
the disintegration time of those prepared using
HPC was shorter than those prepared using HPMC.

The results of the measurements of tensile
strength and elongation are shown in Fig 3. In
HPC-based films, no significant difference was
observed in tensile strength, but elongation
increased with the addition of FLCZ. In
HPMC-based films, no significant difference was
observed in tensile strength or elongation owing to
the addition of FLCZ. HPC-based films had weaker
tensile strength than HPMC-based films; however,
the addition of FLCZ increased the elongation at

(a) Petri dish method
| I

I
C

B

LEN

180 0
160
140 |
1200

Disintegration time (s)

A

D

break of HPC-based films, resulting in greater
elongation than that noted in HPMC-based films.

The results of the folding endurance test are
shown in Fig 4. In the film using HPC as a base, the
number of folds formed before breaking was
increased by the addition of FLCZ; however, in
HPMC-based, there was no significant difference
caused by the addition of FLCZ.

The drug dissolution profiles of FLCZ-containing
formulations are presented in Fig 5. At 3 min after
the start of the test, film B released 74.0% of the
drug load and film D released 42.8%. Films B and D
released 80% of the drug within 5 min, There was
no statistically significant difference between the
film formulations; however, significant differences
were found in the dissolution rates of the two film
formulations compared with the capsule
formulations,

(b) Tricorptester method

Disintegration time (s)

D

Fig 2. Evaluation of disintegration
Disintegration time was measured using the Petri dish method and Tricorptester method. (a) Petri dish method (n = 5),

[b) Tricorptester method (n

3). Film A HPC film unloaded; Film B: HPC film loaded with FLCZ; Film C: HPMC film

unloaded; and Film D: HPMC film loaded with FLCZ. Values are presented as mean + 5.0, *F < 0.05, ¥ < 0.01.
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Fig 3. Effect of FLZZ in film on mechanical properties

Tensile strength and elongation at break were measured as mechanical properties using a creep meter. (a) Tensile strength
(b} Elongation at break. Film A: HPC film unloaded; Film B: HFC film loaded with FLCZ; Film C: HPMC film unloaded; and Film
D: HPMC film loaded with FLCZ. Values are presented as mean £ 5.0.(n= 3).*P < 0.05,*P < 0.01.
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Fig 4. Effect of FLCZ in film on folding endurance Fig 5. Dissolution profile of film loaded with FLCZ
Folding endurance was measured with a bending meter. Film A: HPC Film B: HPC film kaded with FLCZ and Film D: HPMC film loaded FLCZ
film unloaded; Film B: HPC film loaded with FLCZ; Film C: HPMC film Control experiment on dissolution rate was performed using Diflucan®
unloaded; and Film D: HPMC film loaded with FLCZ. Valuas are capsule (50 mg). Values are presented as mean =+ 50, (n= 3},

presented as mean =% 5.0, (n = 3), *P < 005, *P< 001,

An SEM image is shown in Fig 6. This image preparation at an in-hospital pharmacy without an
shows that both films B and D had smooth top applicator was considered. In the casting methaod,
surfaces, The bottom of the film was affected by the preparation solution is uniformly applied on a
the shape of the mold surface, and it was base film plate using an applicator, dried, and cut
confirmed that the surface had several to form a film. In this work, using a polypropylene
irregularities. weighing boat as a mold, the film was formed on a

weighing boat to shorten the cutting process.
Discussion and Conclusions To improve ODFs, they should be designed to
While developing film preparation method, rapidly disintegrate. Although the disintegration

1-5
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(c)

Fig 6. Scanning electron microscope observation of films

(a) Top of film B, (b} Bottom of film B, (¢} Top of film D, and (d) Bottom of film D. Film B: HPC film loaded with FLCZ and

Film D: HPMC film loaded with FLCZ.

time is correlated with film thickness, with the
addition of FLCZ, the thickness of the HPC
decreased and disintegration time reduced. The
influence of FLCZ loading on film thickness is
considered to be owing to the wettability of the
weighing boat when spreading the film
preparation, and in HPC, the wettability is
improved by FLCZ loading.

In addition to rapid disintegration, mechanical
strength is also required. Tensile strength is one of
the indicators of the mechanical strength of a
film'?, and elongation and folding endurance are
used to evaluate the properties of film
deformation, mechanical strength, and flexibility. It
was evaluated using a tensile test and a folding
endurance test to determine whether the film can
withstand the stress received when it is removed
from the mold or during storage. Although the
tensile strength of the HPC film decreased with the
addition of FLCZ, an increase in elongation and the
number of times of refraction resistance were
confirmed. It was also confirmed that the HPC film
was more flexible and easy to handle than the
HPMC film; however, its tensile strength was
inferior to that of HPMC.

The dissolution test indicated that the film base

did not significantly affect the release of FLCZ. The
film formulation was confirmed to exhibit faster
dissolution than Diflucan® capsules. Compared
with HPMC, HPC was evaluated to be superior in
disintegration and dissolution because it exhibited
a higher dissolution rate from 3 min after the start
of the test.

The results of tests for the disintegrating,
mechanical, dissolving, and morphological
properties suggested that is effective to use HPC as
a base for the FLCZ-loaded film prepared using a
weighing boat.

ODF that rapidly disintegrates in the oral cavity
and can be taken without water or with a small
amount of water helps patients with decreased
swallowing function, such as children and the
elderly, and improve medication compliance.
Moreover, these films have high durability and
portability owing to their thin, flexible form. It is
expected that these films will be widely used as a
dosage form depending on patient’s condition and
taste preference.
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Abstract

Orally disintegrating tablets (ODTs) , which dissolve rapidly in the oral cavity, can be taken with or without a small
amount of water, making them a useful dosage form that helps patients who have difficulty in swallowing and improves
compliance. As a preliminarily experiment for hospital preparation of ODTs, in this study, we prepared fluconazole (FLCZ;
CiaHi2F2N¢O) ODTs and evaluated usefulness of the formulation. The ODTs were prepared using lactose and mannitol as
excipients. Hardness was the highest for ODTs prepared using lactose and mannitol in a 2:1 ratio. Water-wetting time
was delayed for these ODTs. The water absorption ratio was the highest for ODTs prepared using mannitol alone and
approximately 25% for those prepared using other formulations. The addition of FLCZ to the excipients with lactose
and mannitol, mixed in a 2:1 ratio, decreased the hardness and extended disintegration time, Water-wetting time was
longer than for lactose ODTs but remained within the allowable range. In addition, the content and dissolution ratio were
determined. The masking efficiency of taste was evaluated using an electronic gustatory system. Additionally, ODT cross-
section was observed under a scanning electron microscope, and the FLCZ distribution was observed from the mapping
image of elemental fluorine in FLCZ identified using energy-dispersive X-ray spectrometry. The results of this study
suggest that ODTs that disintegrate rapidly can be prepared at a hospital pharmacy without the need for manufacturing

equipment for tableting,

Keywords : fluconazole, orally disintegrating tablets, scanning electron microscope, hospital preparation

Introduction

Oral administration is the most common route of
drug administration. However, tablets and capsules
are not always easy to take, especially for patients
with decreased swallowing function due to aging or
disease and for pediatric patients with undeveloped
swallowing function. Orally disintegrating tablets
(ODTs) and orally disintegrating films (ODFs) can
be taken with or without a small amount of water
because they dissolve or disintegrate rapidly in
the oral cavity. Therefore, they are a useful dosage

form that helps patients who have difficulty in
swallowing and improves compliance'? .

ODTs need to disintegrate quickly and have good
strength. Tablets with both quick disintegration
ability and good strength have been developed
by preparing tablets with high porosity, adjusting
the amount of the disintegrant or binder added,
and devising a formulation design®"’ . Generally,
these ODTs are manufactured using manufacturing
equipment. In contrast, a simple method of
preparing ODTs at a hospital pharmacy without
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manufacturing equipment was reported®*® . They
used lactose as an excipient for ODTs and dried it
in a refrigerator to prepare porous tablets.

Mannitol, which is a sugar alcohol, is widely
used as an excipient because it is chemically
inert to drug substances and other excipients
and has low hygroscopicity'™ . It is also used as
an excipient for ODTs because of its excellent
solubility, sweetness, and good palatability.

As a preliminarily experiment for hospital
preparation of ODTs, in this study, we attempted
to prepare ODTs with rapid disintegration and
suitable strength based on a formulation study
using mannitol and lactose. Fluconazole (FLCZ;
CisHi2F2NsO) was used as the drug substance.
FLCZ is a synthetic antifungal agent from the
triazole group'"” . The resultant tablets were
characterized by hardness, disintegration, and

Table 1. ODT formulations

water absorption tests. Moreover, the tablets’
content and dissolution ratio were assessed, and
taste evaluation was performed using an electronic
gustatory system. For further characterization of
the tablets, an ODT cross-section was observed
under a scanning electron microscope (SEM) and
using energy-dispersive X-ray spectroscopy (EDS},
the distribution of FLCZ in ODTs was confirmed
by mapping image of elemental fluorine in the

structure formulation of FLCZ.

Materials and Methods
Materials
FLCZ was obtained from LKT. Labs. (St. Paul,
MN) |, powdered lactose and Diflucan” capsule
50 mg from Pfizer (Tokyo, Japan) , and d-mannitol
from B Food Science (Aichi, Japan) .

Formulation code

Ingredient (%) A B C D E
Lactose 100 75 67 50 -
Mannitol - 25 33 50 100

QDT, arally disintegrating tablet,

Methods

1. Preparation

ODTs were prepared using lactose and mannitol
as excipients, as described previously by Sumiva
et al® . Table 1 shows the mixing ratio of lactose
and mannitol. To prepare FLCZ ODTs, first, FLCZ
and the excipients were mixed, and then the mixed
powder and purified water were suspended in a
mass ratio of 2:1. The suspension was filled in a
syringe and was dispensed into molds (300 mg/
mold) , dried in a refrigerator for 96 h, and finally
taken out of the molds. FLCZ ODTs were prepared,
such that one tablet contained 25 mg of FLCZ.

2-2

2. Hardness test

A hardness test was performed using a TH-
203MP tablet hardness tester (Toyama Sangyo,
Osaka, Japan) .
3. Evaluation of disintegration time

A disintegration test was performed using an NT-
40H disintegration tester (Toyama Sangyo) with
water at 37° C as the immersion fluid.
4. Water absorption

Water absorption was evaluated by measuring
wetting time and water absorption ratios with
reference to a previously reported method'®'¥ | A
filter paper (5A, diameter: 9 cm) was placed on a
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Petri dish (diameter: 10 ecm) and wetted with 2 mL
of water tinted with red food color. An ODT was
placed at the center of the filter paper, and the
time required for complete wetting was measured
by visual observation of color change of the
ODT. Water absorption ratio, R, was determined
according to the following equation:

R =100 (Ws- Wi / W,

where W, and W are the weight before and after
water absorption, respectively.
5. FLCZ content measurement

FLCZ ODTs were dissolved in water at room
temperature. The FLCZ concentration in the
solution was evaluated by high-performance
liquid chromatography (HPLC) . Reversed-phase
chromatography was performed using the LaChrom
Elite System (Hitachi, Tokyo, Japan) . The HPLC
system comprised an L-2130 pump, an L-2300
column oven, a D-2500 integrator, and a L-2400
UV-VIS detector. HPLC analysis was performed
on TSK GEL ODS-120H (4.6 X 150 mm, Tosoh,
Tokyo, Japan) at 40 ° C. The mobile phase was
acetonitrile and water (1:4, v/v) with a flow rate
of 1.1 mL/min, and detection wavelength of 260
nm. A sample of 20 p L was injected into a column
using the Chromaster 5280 autosampler.
6. Evaluation of the dissolution test

A drug dissolution test was performed using an
NTR-6200AC dissolution tester (Toyama Sangyo) .
The test was performed in 900 mL of water at 37°
C, with a paddle stirring speed of 50 rpm. At time
intervals of 0.5, 1.5, 3, 5, 10, 20, 40, and 60 min,
5 mL samples were withdrawn. The samples were
filtered through a 0.45 p m membrane filter (GL
Science, Tokyo, Japan) , and the amount of FLCZ
released was measured using HPLC. HPLC analysis
conditions for FLCZ were as described before.
7. Taste evaluation

The taste was evaluated using an electronic
gustatory system (ASTREE V5, Alpha M.O.S. Japan,
Tokyo, Japan) . A sample tablet was completely
dissolved in 30 mL of purified water, and 25 mL
of the prepared sample solution was used for the
measurement, Principal component analysis (PCA)
was performed using AlphaSoft V2020, Data points
from the samples were compared using calculated
Euclidean distances on the PCA map.

2-3

8. Morphological observations

ODT cross-sections were observed under
JSM-6010LA SEM (JEOL, Tokyo, Japan) at an
acceleration voltage of 10 kV. Elemental analysis
was performed to confirm the distribution
of elemental fluorine in FLCZ using EDS, and
FLCZ distribution was observed by mapping the
elemental fluorine in FLCZ. The EDS spectra of the
contained elements were confirmed, and a tablet
without FLCZ and an FLCZ ODT were compared.
9. Statistical analysis
+ standard
deviation, and statistical differences were

Data were expressed as mean

analyzed using one-way analysis of variance,
followed by the Tukey-Kramer post hoc test for
multiple comparisons. All statistical analyses
were performed using Statcel 3 software (OMS
Publishing Inc., Saitama, Japan) . *P < 0.05 and
P <0.01.

Results

The different tablet properties were changed
by changing the type of filler in the formulation.
The results of measurements of the hardness
test are shown in Fig. 1. Hardness of tablets was
lowest for ODTs prepared using only mannitol as
an excipient [mannitol ODTs (Man ODTs) |. While
the ODT prepared with lactose showed higher
hardness than Man ODTs, hardness significantly
increased by formulating a suitable mannitol-to-
lactose ratio. The highest hardness was observed
for ODTs prepared using both lactose and mannitol
in a 2:1 ratio among the several formulations with
lactose and mannitol. The addition of FLCZ (active
substance) , to the tablet formulation decreased
hardness of the resultant tablet.

The results of the disintegration test are shown
in Fig. 2. The disintegration time decreased as
the concentration of mannitol increased. The
tablet with lactose and mannitol in a 1:1 ratio
as well as a mannitol tablet showed significantly
shorter disintegration time than lactose tablet.
The addition of FLCZ resulted in an increase in
disintegration time,

The water-wetting time was delayed for the
tablets prepared with lactose and mannitol in a
2:1 ratio compared with those prepared with the
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Fig. 1. Hardness evaluation of ODT

(A Lactose; (B-D) lactose and mannitol mixture in ratios of 3:1, 2.1, 1:1; (E] mannitoland (C +FLCZ) lactose-to-mannitol mtio of 2:1with 25 mg
of FLCZ, Data are presented as mean * standard deviation (n=10) . *P < 0.05; **F < 001, 00T, orally disintegrating tablet; FLCZ, fluconazole,
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Fig. 2. Disintegration evaluation of ODT

(&) Lactose; (B-D) lactose and mannitol mixture in the ratics of 3:1, 2.1, and 1:1; (E) mannital and (C + FLCZ) lactose-to-mannitol ratio of 2:1 with
25 mg of FLCZ, Data are presented as mean & standard deviation (n=10) . *P < 0.05; **F < 001, 00T, orally disintegrating tablet; FLCZ, fluconazole,

other formulations. Similarly, these tablets showed
greater hardness (Fig. 3) . Water absorption ratio
was the highest for Man ODT and approximately
25% for ODTs prepared with other formulations.
The addition of FLCZ to the excipient with lactose

2-4

and mannitol in a ratio of 2:1 resulted in a longer
water absorption time than for lactose ODTs, but
the time remained within the allowable range.

The FLCZ content of the tablets was measured for
five tablets. The drug content of each formulation
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Fig. 3. Wetting time and water absorption ratio of ODT

(a) Wetting time and (b) Water absorption ratio. (A) Lactose; (B-D) lactose and mannitol mixture in the ratios of 3:1, 2:1, and 1:1; (E)
mannitol and (C + FLCZ) lactose-to-mannitol ratio of 2:1 with 25 mg of FLCZ. Data are presented as mean & standard deviation (n=5].
#P < 0.05; **F < 0,01, ODT, orally disintegrating tablet; FLCZ, fluconazole.

was ~99.5% = 2.2% of the expected value. This
result confirmed that the suspended drug crystals
well dispersed during tablet preparation.

The drug dissolution profiles of FLCZ-containing
formulations are shown in Fig. 4. In FLCZ ODTs,

2-5

>80% of FLCZ eluted within 10 min after the
start of the test. Compared with the commercial
product Diflucan” capsules, the FLCZ ODTs eluted
FLCZ (active substance) in a shorter time. The

dissolution amount of FLCZ at 60 min was the
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Fig. 4. Dissolution profile of FLCZ formulations

Control experiment on dissolution rate performed using Diflucan® capsules (50 mg)l . Data are
presented as mean + standard deviation (n=3) ., FLCZ, fluconazaole,

same between the two dosage forms.

Fuclidean distances were calculated between
active sample solutions containing FLCZ and
corresponding placebo solution. Controls were
used to describe the Euclidean distance between
FLCZ and water. The masking effects on taste were
calculated by comparing each Euclidean distance

with that of the control. The masking efficiency
of lactose was 74.3% and lactose and mannitol
in a 2:1 ratio was 68.8% (Fig. 5) . However, a
statistical comparison of the results showed no
noticeable differences.

The SEM image of fracture surface of the tablets
is shown in Fig. 6. The FLCZ ODT spectrum

500 - 80
450 L 20
400 9 <
60 =
8 350 Z
g L 50 B
g a0 % -3
S =
=} J | 3]
5 20 0 o
= g
= 200 A =
5 -0 8
M50 =
- 20
100
50 - 10
0 0
control A C
@ Euclidean distance 433 111 135
—Masking efficiency (%) 0 74.3 68.8

Fig. 5. Masking efficiency of excipient

Euclidean distance was calculated between the active sample solution containing FLCZ and the corresponding placebo sample
solution. (Controll FLCZ; (A) Lactose; (C) lactose-to-mannitol ratio of 2:1, ODT, orally disintegrating tablet; FLCZ, fluconazole.
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Backscattered electron image Elemental mapping image Qualitative analysis spectrum
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Fig. 6. SEM observation of ODT fracture surface

(A) Lactose; (C) lactose-to-mannitol ratio of 2:1; (E) mannitol; and lactose-to-mannitol ratio of 2:1 with 25 mg FLCZ (C + FLCZ) ., SEM, scanning electron
microscope; ODT, orally disintegrating tablet; FLCZ, fluconazole.
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confirmed the presence of fluorine in the
molecular structure of FLCZ, whereas the fluorine
spectrum was not detected for the tablet without
FLCZ. In addition, the mapping image of fluorine
confirmed that FLCZ was uniformly distributed.
The morphological observation of the ODT cross-
section and comparison of lactose ODTs (Lac
0ODTs) and Man ODTs showed that Man ODTs have
larger particles compared with Lac ODTs. In fact,
many Man ODTs were missing when removed from

the molds.

Discussion

FLCZ is clinically used in capsules and dry
syrups in an oral dosage form. A previous study
prepared ODFs containing FLCZ and evaluated
their formulation properties'” . ODF is a flexible
thin-film formulation. When ODF disintegrates,
the stickiness of the film base may be felt after
ingestion. In this study, we prepared ODTs
containing FLCZ to broaden the options of its oral
dosage form. To improve the essential properties
of ODTs prepared with the simple molding method
at a hospital pharmacy, we tested the effect of type
of excipient used for tablets on their properties.

Man ODTs showed a better disintegration
property but lower hardness than Lac ODTs.
However, hardness increased by formulating
mannitol with lactose as a filler, and ODTs
prepared using lactose and mannitol in a 2:1 ratio
showed the highest hardness among the tablets
prepared in this study.

ODTs prepared with mannitol are probably
unable to withstand the pressure applied during
removal from molds because mannitol particles are
large and their particle-particle bonding is weak.
Therefore, when mannitol and lactose are mixed,
lactose enters the gaps between the mannitol
particles, increasing hardness. It also showed that
increasing hardness may affect the water wetting
time.

When FLCZ was added with lactose and mannitol
in a 2:1 ratio, hardness tended to decrease and
disintegration time tended to increased. However,
these properties are tolerable in actual clinical
use. The prepared ODT displays excellent water

absorption and can be expected to disintegrate
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rapidly. The time taken by Lac ODT until natural
disintegration without physical irritation in the oral
cavity is approximately 100 sec. This timeframe is
appropriate for a useful preparation® .

In addition, the elution of FLCZ from ODTs was
faster than that from capsules, possibly because
of the good solubility of mannitol. Moreover,
FLCZ is uniformly distributed, and its release
from the tablet surface leads to an increase in the
dissolution rate.

Euclidean distances between active samples and
the corresponding placebo sample were calculated
using the electronic gustatory system to evaluate
the masking efficiency of the excipients. The
Fuclidean distance represents taste similarity
between the sample pairs'®!'® . The distance
between FLCZ and water was expressed as the
taste intensity of the drug. The masking efficiency
by the fillers was evaluated by comparing the
Fuclidean distances between the formulations.
This efficiency is attributed to the sweetness of
the excipients. The excipient of the ODT prepared
is expected to show a masking effect on the taste
of FLCZ. However, Euclidean distance may not
correlate with the actual bitterness score, and
further study is warranted to examine human

gustatory sensation.

Conclusions
As a preliminarily experiment for hospital
preparation of ODTs, we attempted to prepare
ODTs capable of rapid disintegration. The results
of this study suggested that ODTs with quick
disintegration ability can be prepared at a hospital
pharmacy without the need for any manufacturing

equipment such as a tableting machine.
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