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Abstract The purpose of this study was to develop a novel orally disintegrating film (ODF) formulation
containing ondansetron as an antiemetic for cancer treatment-induced and anesthesia-related nausea
and vomiting. For this purpose, an HPLC analytical method of ondansetron was established, and then
an aqueous solubility test with various pH buffers was performed. Ondansetron showed an increased
solubility as the pH of the buffer decreased. After the hydrophilic polymers were assessed for the
formation of a base film, various plasticizers were evaluated for their effect on physical properties and
in vitro/in vivo disintegrating time. Among the tested ondansetron ODF formulations, the one composed
of ondansetron, hypromellose (HPMC), povidone, glycerol, polyethylenegylcol 1500, polysorbate 20,
sucralose, grape flavor, and ferric oxide red in the weight ratio of 4/20/5/3/3/4/0.3/0.4/0.3 showed the
highest folding endurance value and the fastest disintegrating time. As a result of a comparative
dissolution test (pH 1.2 and pH 6.8 buffer) with commercial ODT Onseran®, the final selected ODF
formulation showed significantly faster dissolution results until 15 minutes than commercial ODT. Thus,
this novel ondansetron ODF formulation could be an effective alternative to the commercially available
ODT with a faster dissolution rate and increased compliance.
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1. M

LHNEEL vlA7 O, 181 2R84 Hof
4] ¥J9(Chemoreceptor Trigger Zone, CTZ)°l U=
AZEY 5-HT, 5870 A8H0 4831 2e
A1) AESHE LS St e T 7
E(Chemotherapy Induced Nausea and Vomiting,
CINV) Ex= wHdado] ot 393 A&
(Radiotherapy Induced Nausea and Vomiting,
RINV)®} HuEe] A & & §UEE= 297 1E
(Post-Operative Nausea and Vomiting, PONV)Y]
kS 913k ABAE ARSEOIFTH2]. A FHE
ALt t2A Fe PG 2 A FAYE
(Extrapyramidal tract) H&-gdlo] ByEQjon =
oyl ¢8AE Addle FHEA: 2 IE%S
FRA]7|R] Y= o] Sle AoR IEA Sitk wet
A e T FEY AR |ITlof ofgt & 59 9F
2Rl FEo| & WA AME7FsSH ] wiizoll A
oflz}t F8o] HWEdt A+ FoiY "eio] =2
oleH3].

AT Fo A@ele BA, FAEH, dot3, fe, o
A 5 oFet AFol Aot IF FAY el go] &
I A A B8t 113 AAZE 7P ol AlE1
Ao st Ao(Dysphagia)’t U= TAES] -
< olZfgt okE B8 o] W& of=|zo] Qirh ol
=58 BHE MAsh] Het tiete ® AW 5
Y2 et F£74551%(Orally Disintegrating
Tablet, ODT), #+3E3NEE(Orally Disintegrating
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2.1 Aok T 717]

E Ao ARSSE LA ER W AJg 9JokE 24
A®Ondansetron hydrochloride ODT)2 dhm]okz
(Hwasung, South Korea)ollAl Algulo} ARE-5}9IT)
o] QJo& JESAIZZIHIHER @ AHPMC 2910
p645), AHE S|EFAZ2HAEZ QAHPC-L), &
ZuduEE=(PVP k-30), ZeoddA=E
1500(PEG 1500), PEG 4000, PEG 6000, ZEANE,

2 shu]FE(Hwasung, South Korea)oZHE &
wrol ARgSIGIT). Ql4toleaZdE 9 oEHEZ S
SkHSiheung, South Korea)ol|Al Ftufislo] ARg-sk
om 7|g} Aok U BT BE Al AEE AR
E4 A= HPLC(Agilent 1260 Infinity 11 system,
Agilent Technologies, Santa Clara, CA, USA)E Al
51919, Chemstation softwareE ARgote] 22t
st9om, HPLC £48 ZAYL ZORBAX Eclipse
XD-B-C18(Agilent Technologies, Santa Clara, CA,
USA) 4.6 mm 1.D. x 250 mm, 5 um particle size&
Ae5taT. A9 7|(RC-8DS, EHEHAE, Seoul,
South Korea)& AR8sto] tigterd S&A1E A2 (HH
SHOE &ESAIES APt UV-Vis 3T =A
£ AmE2(UV-18001, Kyoto, Japan) Z@-& ARSaH%]
o} olo= Fhueke] telo] Q@ E(HB-502M,
Bucheon, South Korea), SHAIEI9 2w} A&7
(Power sonic 520, Daegu, South Korea), tigiE|
39 7FEwH|(HSD120-3P, Namyangju, South
Korea)?t Ag-2+F(LSB-045S, thetH 2, South

Korea)Z, QAEZ7]= Scilab(SCF-10, Scilab,
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Seoul, South Korea) 7]71& AR5

I (Amax) AR
FHEE 10 mge S7ote] sl4Ho2 50 mM
ﬁ°]¢—i%-§-(pH 2.9, Q4o g 274) {A} o E
EYS 52 48 (v/v) THAES AFESH] 50 ml &5
ZdAT9 "'131 HAste] EEAoZ 3ty EEHS
Z4ds] 34ste] 20~1.25 pg/ml SEZ 3Asto]
UV/Vis 30 AE AR5t 200 ~ 400 nm T
A LRANEZEY AnaE ERISHAT

HPLC £48 Zgoe=x ZORBAX Eclipse
XD-B-C18% ARSI LM, olF/d= 50 mM Q4o
FAZE(pH 2.9, Qkto gz 2%)&q3} o EUEL

2 1 48 FoH|E TS 8HZ ARSI f52
1.0 ml/minZ st AH2E= 25T, EATE2
217 nm, Injection volumn< 10 plE AH5FA

A4S A% #2HY Axe 2TAEES 10 mg
EFoto] 50 mL FEeAT| Yl o)A A7t
FoESAF Y] B B F o] AS EFEYYeR
gt &, o] ol&sto] AGE]Aet —7— 0.5 ~ 20 u
g/mL &k B99] EEHS AFgsto] APttt RE
/\]0]0 39,] H]—si_s]_oq 10140]- 1:]-

o

2.3 S3H=AI™(Solubility test)

igtebd 82A1EHe A1d(pH 1.2), A2¥(pH
6.8)T Higterd 8&++7 AA 7ol=ERele] WE pH
4.0 9 HAF=E AFHO =R sto] ZHzEo] AIFHS 1
mL# eppendorf tube(e-tube)oll Y3 T e-tubedl
LAMERES 9F 10 mg Sl 9o] Vortexs ARES)
of #AsHA st XFg24=2E 37C, 100 rpm
oz dAsto] do=al 72417 B9t JgsiFt. X
g 3ol= JAEYYIZE 13,500 rpmolA 25CTE AF
stof 108 B¢t YAHESHL 045 um nylon
membrane filterE 53 73t AL o]F5ACZ 1000
Hj 3]45to HPLCE A5t} ZE AEL 33 vhE
sto] A stATHol

2.4 MY

2.4.1 ZEYEE AEAe UF Et

A7 (Formulation development)

%’%‘*WH FF= 7Fg ol &7
83} 4284 MEA 29}

ES L R fzj—oa—% Aystoit.
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Fig. 1. Manufacturing method of oral disintegrating
film.

T84 TEAR] |2 dF oA 111455]1:%/\]}2
ZIMEZ oA ITH|E9 HU} v 74 th2A
od(Table 1) TEARZNS Qrjo] =9l ; Sy wp
St ok AFgAIAolE gol Atz 2 1087 A
T AHE SA 5k @75kt EHo] 12 S §
o] HAIUELS B9l oS F45HA LEdto] JAESH
Bl ARGl BES BN T BERE u
sto] &S A XA rHFig. 1).
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2.4.2 JtAMQl gk IIt

AdE IR AR W& =(Folding
endurance) 7fAES 3t 7IAAIZ SEAIE, ET0E

A 1500, 4000, 6000, ENL2o|E 20 3
7} vl ol ot BE ARAE UE T 2.4.17
Y o R AN EESZ A=K Table 2).
o] Aoz &Rl LTAHEE, AN FIAFER
g MAE Zrlelele AxE &2 AMES] A7EA|

GiAATE ol Hadto] ARSI

Table 1. Composition of water-soluble polymers for
film forming.

Formulation F1 F2 F3 F4 F5 F6
HPMC (mg) 25 - 20 15 - -
HPC (mg) - 25 - - 20 15
PVP (mg) - - 5 10 5 10
Water (mg) (200)

Ethanol (mg) (200)

Total mass

(ong/Film) 25 25 25 25 25 25
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Table 2. Composition of ondansetron ODF.

Formulation F7 F8 F9 F10 F11 F12 F13
Ondnasetron 4 4 4 4 4 4 4
(mg)
HPMC (mg) 20 20 20 20 20 20 20
PVP (mg) 5 5 5 5 5 5 5
Glycerol (mg) 6 - - - 3 3 3
PEG 1500 (mg) - 6 - - 3 - -
PEG 4000 (mg) - - 6 - - 3 -
PEG 6000 (mg) - - - 6 - 3
Tween 20 (mg) 4 4 4 4 4 4 4
Sucralose (mg) 03 03 03 03 03 03 03
Grape flavor (mg) 0.4 04 04 03 04 04 04
Ferric oxide (mg) 03 03 03 03 03 03 03
Total mass
(/) 40 40 40 40 40 40 40
25 TR £ o7
2.5.1 FH(Thickness)
AzxE FAHEEY FA= dAEZgHA
(Electronic digital calliper, WanHenDa)E ©|-83}
Az IE NE ol&sto] SARY FHRAA 33

BEslel 233 ¥ WRGS Tokh

2.5.2 WHZE(Folding endurance)
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Fig. 2. Scheme of measuring folding endurance

2.5.3 SsiA|&(Disintegration test)

£ A9l ZEe oA et ol e dE
9] BI|AZE in vitro, in vivo T 7FX] S04 H7t
otdtt. In vitro SAIE2 A5 9 cmQl Petri dish
o ¢F 1.5 cm®] Eo|7} HEE 37 £ 0.5CY FAFE
AL =, AzxE ES 5 cm9 =ololA Hoj=FE o

Bol7h gels A A8 ARHS 53] BiEstel 24
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SFAT. In vivo SIIAE 5182 HAROIA AlHRH
off thgtk QhiE lgstar, Zrofol] tist SojAE W
=, 250 mLe] &2 3] vpAA| @ & [iete] o]
ST AHAN FdesiEES 3 S0l el &S|
o} ol&4to] &8 glojgltal datEE A9 Azt
< SASHAH9).

2.5.4 HUEEAH

SHAER] Al 23BN AT T HEA
e N EE AL BEAF7|E AHESHo] gt
R EEAIH A2¥i@EEE)el wet 37 £ 0.5€, 50 +
2 rpm ZX7A HZEEAIES SIGich APgoRE
USP Ondansetron ODT2] -&&A1&4[10]°] w=t A1
H(pH 1.2), A2H(pH 6.8), 500 mLE ARSI, Al
A 7IAl 2, 5, 10, 158 Aol & 3 mLA AFIet
A& 0.45 pm YLE HEZQ ZE2 o33t & 4F

H HPLC 2] wiet 243t & =52 ANttt
2.6 EAX
LZLE go]El& Minitab ver. 19 software(Minitab

Inc, Pennsylvania, USA)& AREsto] IS|AEAHEA
*ANOVA analysis)g AAlsto] ZF A|@9] Wizt &
SHAAE Ay, 24 AEE 7 RYREE 5%(p <
0.05) 9] $&lA A5t

ot BAst7] 9
LHAER] BY S
o] UV-Vis 234 TAE o83t
T A e ZRAITE AT 217 nmOllA Anas
7HE ZoR SRIFUKFig. 3).

oyt ZYE uvigo & HPLCY UV &3HE7]9
g 217 nmE AT LUHERS BAT A3
T IRAARE o 2. 7804 2HAEES] W=7} eyt

2 BAY & 9

& o AATHFig. 4).
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Ondansetron UV scan data
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Fig. 3. UV scan analysis of ondansetron.
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Fig. 4. HPLC chart of ondansetron.

20 ~ 1.25 pg/ml H& YR AxH LHAEE B
£Y HAFAE yE 13 FH(mAU*s), xE 5= (eg/ml)
2 AR 3AZ AT} ABASR)E v = 59.956x +
0.2906, R* = 0.99990.& }53t 44(Fig. 52 1

Effi= Zoz FQlE Qi

1200 4
y =59.956x + 0.2906
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Fig. 5. Calibration curve of ondansetron HPLC
method
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3.2 8= Al

g pH BN LHHEZ] tiet 8 g2

2435}7] 95ta] pH 1.2, pH 4.0, pH 6.8 4N &
25 gz 23} So=5 AlES A3 742t 9962.7 +

544.0, 6608.0 + 246.7, 380.3 + 158.9 ¥ 220.4
90.0 pg/mLOZ ERRI= I cHFig. 06).
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Fig. 6. Solubility of ondansetron in various pH
buffers. Each value represents the mean = SD

(n=3)

33 TUEHLS HyoT

TAENEE] AP 1EAY] SR} BlEZ 5t
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29 PFAEEY FA, WA ¥ in vitro®t in
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SRt WHoR 44 4 298 A
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Fig. 7. Folding endurance time of ODF formultions.
Each value represents the mean = SD (n=5)
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I, invitro Y in vivo BAE B7} A3} AFE|
ZEE QAE ARG F2 AWl WEo] 9.20 + 0.84(31
PE 7P T WEZEE UEdlor, sjlmad

2OAE ARESE F1 A9l "Eo] tgog 53l Y
ART Q1 7.20 £ 0.84(3)S YERHAHFig. 7).
ZH|E=o] ¥7HE F3 ~ F6 Aol 49 F1 ¥ F20] H|st
of foFog ¥ WAZE S vefigloy, zH|
9] AkgaFo] W F4(1.60 + 0.55, 314 2} F6(2.2

£ 0.45, DL PG B WARE S e 2
< st
30 4

= |1 vitro disintegtation time
== Invivo disintegration time

L S

Fig. 8. Disintegrating time of ODF formultions. Each
value represents the mean = SD (n=5)

Disintegration time (sec)
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Zwtoll vistd in vitro Y in vivo BWEE
AHog J Zo& UePrh xHlE=o] F7kd d
o] A9 xulE AMEFO Atolof wE BIfAIRtE Het
= 3A FAUr wEbA, WA ERL] 33] ol A
% BlAZIol in vitro®] B 13.56 + 1.18(2),
vivol] % 7.66 + 1.00&)ZE 7P ¢35 F3 A=
o] &ste] oFEQl LEAEET 7't H7HAIE F7t6to
A+E Pstqirt.

F7 ~ F13 2] ¢ okgo]
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Fig. 9. Folding endurance time of ODF formultions.

Each value represents the mean = SD (n=5)

w1 vitro disintegrating time
= Invivo disintegrating time

— — (=] (] L
o w S % >

w

Disintegration time (sec)

AL ¥ LS I A N L L )

Fig. 10. Disintegrating time of ODF formultions. Each
value represents the mean * SD (n=5)

3.4 H|WEEA|&8(Dissolution test)

2T AHE LHAEE 35NEE Aol A
oA oEA ®Eo] o]Fo|x=A] A5 Yol gk
O AWAIEHO] BEAIEH A2 HEH 5
rpm R7NA AFQ)FEb% Wﬂ AT QOFESTS
A" 7189] v n8E Al EﬂrﬂHIO] % A%
g SEAYQ F11 FAEHLET AJwEQ] 2A2°
9] H|WEEAES ZFHHFig. 11) LEAFEHO
B2 U 2 % pHYF AR pH 6.8 95 9
pH 1.2 &= —% A7kt

pH 1.2 &ZHo|x 9] 8EAH Axt AlH :rL7 sl
A9l LAAHCL 28 57 9 102 A]ZU A A
kol 34.9 + 2.5 %, 59.7 £ 5.0 % € 91.7 + 2.3
%i 108 o]& AJHof| 80 % o139 85 7‘011 A=

Ou}, F11 F48a1gEe] 49 28 Aldd 105.4 +

0.8 %= 470 8F0] guH AL AT ¢ a’l‘ziv}.
pH 6.8 YZHoH9] BEAFET 2HTY L 158
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Fig. 11. Release profiles of ondansetron from the
commercial ondansetron ODT(Onseran®)
and F11 ODF formulation; (A), pH 1.2
Buffer (B), pH 6.8 Buffer. Each value
represents the mean + SD (n=6)
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