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1. Introduction

EAZYEE AT &8s T E s E4A 0l o] o2
sk Al ¥ 5 mg¥ &&= A& §HC® shv, 5-HT, agonist® %}
£33t Zlo] IFBLFZRAAR 2ol= Z[Holg [1]. FAH R 9%
e T S7E EAREYEE AF# U9 myenteric plexus
nerve?] 5-HT, FE&AE A=3sh=d, FHAY 417420 myenteric
plexus nerve’} A=& WO o] Al WrloA ofxEFdo] Ful¥
th EHjE olMEEAUL AdHor AW P AXE ATk,

o W2 BED ARoA AZTE 5ol dojy AR sREAR

2

o] 93+s &A "t} (Figure 1) [2, 3].

BARZE = 2A o] A 421.89 g/molo]w] RBG 2Ao]= HAFEZE]
EAEEZ G o] 5kE 0] FA 650.05 g/mole]t}. Double—distilled
water (DDW)ellA o] EApZE|=o] g3z oF 0.525 mg/ml=, USP
7l W29 ‘very slightly soluble’ ©f d@3tth o] FAZE =
o] Gl 7k B s gulshd vl= FDAlA BCS class® &+
A 71 5 solubility@ell 5% ‘the highest dose strength is
soluble in <250 mL aqueous buffer over pH range of at 37C" °f 1}

21 A9 e FAMZEE Hy S99 5 mge DDW 250 mL



o] Fo]7] FwstE 2 BCS classificationo| A9 FAFZZ]=+ ‘high

solubility” & 7FA|aL Jubar 3+ 4= Qloh [4]. B3k BAPZ =9 9%

o)

FrES 93% =, 94 "= FDA BCS classification®] permeability
ol A% ‘extent of absorption in humans is determined to be =
90% " ©°f wg} BAFZ == ‘high permeability’ & 7FA1 Uttx
g 4= Stk wEtA RAREZE == BCS class [of] sl@shis kol

G ¢ A, FEAEE A AR A9de #dE

o

Aol ek

32

BEAFEZ 2 =9] oral bioavailability (BA)+= 7—47% (rat)©]al, ¥H4H7] =
°F 2.0 AIZF (human)o]™, AUCS} Cpu= ZH2F 67 ng'h/ml, 30.7
ng/mle|th (human) [6]. EARZZ|=o] BAZE B2 Z1& o] ofze] 5
2 CYP 3Acl o8 w=A tibe7] wiolst AztEvh I A
CYP 3A oAIAIQ] ketoconazoles A dlis ol For EAlZ=
o] F=7F Tkl o R e Jhestd [7]. Idel®E =tetal gk
A ZlEstA g ofka s ARl FE AF myenteric plexus

nerveoll Al et Zlo7] wEel, BAZF SHEtE w2 AZdEFTE

of R E AldE LA =H Z A€S Fohal & g Sl olwnt
ofyel EARZEE=TE thAbEl tiARAl M1, M2 AAZE A3 =5 5

= HEr7] witel EAFEZ =S BAYE ol ofE dF sE7F WA

g Aol dF w2 SAsks thARA "ol ofE HE8o= thE



(NSAID) A Al o5& <& fFaHs ddos Eo157] flall &2
Al =7F A AE = A-9-7F Wiietan $l9 el omeprazoledt £
proton pump inhibitor7} A®d W 7 AWETV| = st AFAHAE
A/9) A rebamipide?t #2 YR IAZF AWE w FARZZ =7} g

A AHET [10, 11]. o]gA4 BAZZ =7 w@so] ofd thE k&)

L

o grAFEel fA Aol BAEY BFESRE Roltd =gl
Ak o7 19 13 Hgol §el WBADN B2 oFEo] g

 ARGE = AR s EAR VS 1Y 33 58] &

rE
[-‘O
ko
>
[H
AL
Iy

L AWEY) ofele Aol gdrh mebd wep mAbmelme) et A
Fatol 19 18] §4l0] s Avkd e okEst I A 54
SAm, ofel B obEd mAZsE §3 BgAz wd Asde

wel 5 glvkn AZbat

ojH Tt FAlEL = MRS o] F7] 2% o] EdeA A

ATt FAESE WO 2011111818 ollA]

rir

e o mARLe =



xests AAE SHE FAT7EAA dasta vk =d 35 10—
2011-0055448 o|A+&= RAFZ g =] Zgv|dyEglE (PVP) 3 A
A 7S E3ste] A AAE AF W oin vitroB7HE s [13]

o] Sl EAZUCY EFNUNBUE, 2 AW TEAS

2 Ao = 7] dlE B E8 ARA VAR Y &
o WjEEA AAZS AAST mosapridel] WES H7}Eth AlA=

A& Zgate] Al

OI'

AB7IAS s M8 Ay Bz s §
xStk AAle] BA %= Figure 20 Slth o= =AISE WO

2011111818014 AFa= ‘=08 2ol Ay = A x3x 2

3 P EYAR APEHRS Hole AL EFJOow sty AuE 7



A2+ hydroxypropylmethylcellulose (HPMC)E ARE3FETE [14].

A7F 3kE o] HEHe FAdsks Al dry core AEiOIR A ol A

=

2 gel layer7} ¥ o] diffusion layers §Ad3}3, ©| diffusion layer=
T s wA7F Y media® AA3] WEET ¥ Algko] A ud A
A Fo Adeesd 22 dF A= o FAe mwe] 2o

dojiit AAwol FHAY (Figure 3) [15]. o] w FAZ FAs:
&

$ Fosth web] BARTE AWYe RS o wE Ak
e AF 13 23 APste F (6 me) 9l okEol WEHolol dt

webq o] 7)Fol wheh g 147k oluje] J]E AA 13 Bake] ok

o & Fojof sttt w3, A AA HE 6~8A3F A3 F 7= A
Ao 28 EFel siFsh &l oFmol S ok sk, olF FA

o BE okgo] gEEojof Fh webd B APl A AA &



oo

LAIZE B3t 5 &EE°] 33%, 6~843F A3} 5 &FE°] 66%, 94

s

¥ F §=EO 80% oldel HANE Hx FEES AAsH

(Figure 4).

2. Materials and Methods

2.1. Materials

BAFZE =] A FEQl JAREELE Ak (AL, fistul=) o A
ZS J)|Fo R 9t AT EA E2Ado|5 35S (Figure 5)& T
slgtsr (AF, distia) oA FYAeE T FeRd, HPMC K4M,

HPMC K100M, Polyox coagulant, |24 AEZ A wl1d|5F A
of= ke shekE (3Hd, tiskulT) oA FYUEsith. FroEd I

(99.9%, guaranteed) > A 3}=F (A5, distl=p) oA 43k T},

2.2.Preparation of mosapride sustained—release

tablets



2 A A= A FI~F17& Al=8tlon, 7 22442 Table 1~6%}
2otk AW F1~F3elxe Heps Abgstol AAE 383,
FA~F17°4 & HFARHEFHEES ARS8t AAE wkeEqdth AW
F1~F3elx& 4 mtadld AHolEARS Alsh FPAES 5E<

o FAMA Me ¥ vhidlg AEclEAs Arkstel SAW Wy

HEQE ARAIZY oA AAAE IAss 265 Ao At A 3
H S ulEgs Asky] el 455 Aol AA AL el Holdle= I
= 3Fekdlth. 1 A3 o ARz Ak o] ym A FEAE
Tt FAAHMOR BN AV B AW BEA
(Tablet hardness tester EH—01, Electrolab, Mumbai, India) & A}
55 #AsES AFsidlen, wErgr] (Tablet
press EP—1, ERWEKA GmbH, Heusenstamm, Germany)& A}-&-3l
AE 11 mm & 949 AR AFsdvh. HF Ao Az BAE

+ Figure 6 °f it}



2.3. In vitro dissolution test

FE2AHS FAF 900 mLE &N 07 ALgsFe] USP XX A 2
W (paddleR]) &= AT [18]. HE<] 3]d £%+ 50 rpm ©| 3
I, FEH] %= 37 £ 05CE AAsIGT £ ME2 85 A%
- 5%, 103, 1532, 3042, 453, 1A, 2A1%E, 4A1%E, 6A1%E, 9AIZE, 12

AZE, 18AIZ e AHASAT. &5 MES 0.45 umo polyethylene

cannula filterE %3 7 ml2 AAFH3F 2, Fxke] AF 3 2 ml= ¥E

5 ml& AZ Hpoldel Astt. WEW § &F jaroli= 37 £ 05T

o] Aldst DDW 7 mle HT3AT. SF3AYS 7IARYEY W vt

F1~F17¢] t3le] nFe 302 135},

2.4. HPLC analysis and validation

HPLCE %3 2.3. In vitro dissolution test oA AFH @ MES 4
sttt HPLC &4 =12 7]£9 HPLC &4 S FaLshe] ozt
HPA A AT [19]. HPLC A AR S 2= X (isocratic HPLC
pump 1515, Waters, Massachusetts, USA), autosampler (717plus
autosampler, Waters), ultraviolet detector (Dual wavelength

absorbance detector 2487, Waters), ZAH2E (WAT038040,



Waters) & AFgslth 24488 C1844 (Gemini—NX 5 u, 110 A,

250%4.60 mm, phenomenex, California, USA) S AFE-3}3it). o] 54

acetonitrile®} 0.3% formic acid buffer solution (30:70, v/v)Z A3}

Atk AES &5 vholdel AZE &4 T 20 W= ke flow rate

1.0 mL/min®. & 3+& 274 nmol|A] #2359t}

Aol AL 100 gg/ml, 30 pg/ml, 20 xg/ml, 10 pxg/ml, 5 u

e

g/ml, 2 pg/ml, 1 pg/ml, 0.5 pg/mle F 87 A @l tja] 13 °H,

—

ZE A7 el tig nFe 3013

A0 gisk W do]d-S US FDAS ICH 7ol =gkls #arsto] A
gaklth [20, 211, MEdHod S =& 5 (HQO), $1F &% (MQO),
S$o FE (LQO), HAAFHA LOQ) Y F Ul 7HA sE5E AFE-3ho
inter—day, intra—day°ll tldl A3t LOQE Al&)st wxo st
precision®] 71¥2 %CVel 15% oJUloiok s, accuracyd 712 £
15% olojof gr= 7|+ om desiaitt. LOQC 4-F signal to noise
ratio7} 10 ©]4Fol™, precision®] %CV7} 20%°]3}, accuracy’} £20%
ojujofof S 7o A3ttt inter—day validatione] thgt ng

= 5991 intra—day validation®l] ™3t ng+= 39|t}



3. Results and Discussion

3.1. Preparation of mosapride sustained—release

tablets

HAIZE EAEZAMY 0|43 E 15.87 mg (RAFZE EA|EZARY] o

=24 156 mg)& EFI

L

7te] M-S Table 1~63 e 2AO=

SIET e

o,

A= 2.2. Preparation of mosapride

sustained—release tablets®] Awe] we} F1~F3& A EHN, F4~F17

< FARHdEHoR APEUY. A7|Al 2= HPMC K4M, HPMC

K100M, Polyox coagulantZ} AF-&-%Slal, GallAl = | 2dJAEZ A,

crospovidone®], | Z & FFY, 181 FEHAZE vtavlg AH

ofZAto]l AREE AT Be AW A3 AAle T T 311.19 mgol
=

Haks s B E AT 3

3.2. Validation of analytical methods

10 -



=9 EAMZEE AZo B8 94 HPLC analysis and validation

of 7]+<¥ HPLC o= #A48qth +44d Y, BAZEE oFE 94

HPLC w#AA¥ EARZgl=ol HEPFAL y = 26339x - 3529.7
(R?=0.999) ol9lon, yi= 394, x= &9 FE& ovdtt

(Figure 7).

A spitel E9hE EARZ | TAEZAGlolskE ] ¢Fo] 15.87 mg
olal, &% jare] &%ol 900 mldl 2= sty oz o] Huf &3

© 17.63 pg/ml (=15.87 mg / 900 mD o]t} E3F HQC, MQC, LQC,
LOQ7F A% & Wl ol SoloF gl webd HQCE 20 pg/ml
= AdAstal 1o %A MQC, LQCE Z7F 10 pg/ml, 5 pg/mlo® A
Aotdlth LOQS $FH=E+= 1 pg/ml, 0.5 pg/mlE A4t oy, 0.5
rg/mlel A Q] accuracy”} intra—day, inter—day =5 £20%& 9ol

LOQ=ZE 7] FAgat), wrebA signal to noise ratio’} 10S gdoH,

I

precision, accuracy?® 7|5+ EFE TESA7I= 35 1 pg/mlE LOQ

2 A5 el gold A= Table 70 A8l skitt.

3.3. In vitro dissolution test of mosapride sustained—

11



release tablets

HEHs e gulstd, A gl A a3E A 7ide

BAREZE =S AWste] AT AWVIAIE dEst7] 2184 Table 19]
A0 et 7] g2 AUNAES AMSE FI~F35 Egdd §E3A17R
st (Figure 9). 1 A3 Aays= HPMC K100M, Polyox

coagulant, HPMC K4M <=°o.2 7o 713 g#Ael AwisS Hol:=

ol

TEZl HPMC K100MS AW7|A|2 Adsgct. o] Adxts A

jl
9
ki

2052 gA] FRE AF AEI) ol AW T Aol

rir

t 7129 AT Aseld dlAdEE vish AAHL} [22]. o F Auo]
e A AgEss sk 4717 98l Ae Al A

9 SFES FHT NN A T AAGFHOR B o &

12 : ;ﬂﬂ '::':u' ]_” 2 | o



H F4~F6& F353

i)

-
R

Ao vlEe mE x7] ARY §EES

X

Hlwstz] fls] B 2 &EH A (Figure 10). 3 v]&0] FobA]
| x7] AR 8EE] T7HE Aok ddHE FE9 HE

F67F U A F4, F5o 8l T7He 5= B3t AW &< 19
Zol V|2 ddeidle w, HxE AT oA &= HEle
Hl8l F6O &EHFEv o o w3ty wiiel AR7IAlY] des =%
F7, F8 A AAE +0leto] &EAARGH (Figure 11). 4=
AMYZIAZE Bol EoldE MWste ¥ 2 dojwton, A 4

3 8% d®lo] F63 F7 Atolo] SlAleh= e & & AT whebA
A vk & Eol7ke HPMC K100M9] & 25~50 mgell %51 &
qAE Hrtstel 7] §EE= € == A=s ALt A4
Ql FIAZE FI~F15914 crospovidones, F16, F17¢4+= & 4
s SelAl A AE R A AREEAH. 4 F9, F10, F11,
Fl2eld= 7] #5E= F°17] flal &3l #1Q! crospovidones 4F

Ao g ZFEFstAA AEsH gt (Figure 12). Crospovidone? ©Fo|

O

ol et FEEE 71 Aolghe o3 2 crospovidone
Foll e SEE AFAS DA &Sk F10oA = AnkAel &
82 FobRAIRE HPMCO Myasrt yehA xn §&=410] F7
oMol EEA3 2L FHE e A3t #FEd F9, Fl1,

F129)4 18A17Hd] €&8o°] 100%7} HA &= Aol HPMC <o) 3

13



t}aly] wEolet #@ksle] F13, Fl4, F1504+ HPMC%S =olx
crospovidone?] %S EgE= 2ow A v&E 439ttt (Figure
13). 7 A3 1489 HPMC%o] 20 mg7t IS of (F15) H|Z4 18
AIZH & 0] 100%°] =2 ot 4AZFRRE 80% o1 Y
WE fE5S Hol dote B3 £F Yo E WU FESTH uhebA
F16, F17°14+= & o AEs a1l AP Asze~s SaA=
ARg-alo] HPMCSF 3 8H7 W3tAA Htth (Figure 14). A8 o2 1
43 HPMCE 20 mg, "AFAEZ2AE 30 mg AFESH F17A4

6~7AIZ 66%, 9AIZIE) 80% ©]de &EEol =Estith

4. Conclusion

4EHow PAF F B BALIE 529 mg, Bl PR

221.71 mg, A%7]1#1<1 HPMC K100M 20 mgl.2 A E #Helth

o

3o g RAFZHE 10.58 mg, EaAQ ndFAER A 30 mg,

i)

2Ql 3 20.61 mg, EEA] vvlE AHOREAN 3 mge T

o
o
2
oF
s
—
ﬂ
o
td

A E AWE AR e o Al

A e gEMES 4E A AP ol 4H §E9E waRe

14
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Table 1 Composition of formulation 1, 2, 3 (All of the unit formula

in tables is mg)

Formulation F1 F2 F3
Mosapride citrate dihydrate 15.87 15.87 15.87
Lactose Anhydrous 262.32 262.32 262.32
HPMC K4M 30 - -
HPMC K100M - 30 -
Polyox - - 30
Mg. stearate 3 3 3
Total 311.19 311.19 311.19

21



Table 2 Composition of formulation 4, 5, 6

Formulation F4 F5 F6
Mosapride citrate dihydrate 10.58 8.728 5.29
Lactose Anhydrous 241.42 243.27 246.71
HPMC K100M 25 25 25
Mosapride citrate dihydrate 5.29 7.142 10.58
Lactose Anhydrous 25.9 24.05 20.61
Mg. stearate 3 3 3
Total 311.19 311.19 311.19

22



Table 3 Composition of formulation 6, 7, 8

Formulation F6 F7 F8
Mosapride citrate dihydrate 5.29 5.29 5.29
Lactose Anhydrous 246.71 221.71 196.71
HPMC K100M 25 50 75
Mosapride citrate dihydrate 10.58 10.58 10.58
Lactose Anhydrous 20.61 20.61 20.61
Mg. stearate 3 3 3
Total 311.19 311.19 311.19

23



Table 4 Composition of formulation 9, 10, 11, 12

Formulation F9 F10 F11 F12
Mosapride citrate dihydrate 5.29 5.29 5.29 5.29
Lactose Anhydrous 221.71 221.71 221.71 221.71
HPMC K100M 50 50 50 50
Mosapride citrate dihydrate 10.58 10.58 10.58 10.58
Crospovidone 3.11 6.22 15.56 18.67
Lactose Anhydrous 17.5 14.39 5.05 1.94
Mg. stearate 3 3 3 3
Total 311.19 311.19 311.19 311.19
24



Table 5 Composition of formulation 13, 14, 15

Formulation F13 F14 F15
Mosapride citrate dihydrate 5.29 5.29 5.29
Lactose Anhydrous 221.71 221.71 221.71
HPMC K100M 40 30 20
Mosapride citrate dihydrate 10.58 10.58 10.58
Crospovidone 16.22 26.22 36.22
Lactose Anhydrous 14.39 14.39 14.39
Mg. stearate 3 3 3
Total 311.19 311.19 311.19
25 y



Table 6 Composition of formulation 7, 16, 17

Formulation F7 F16 F17
Mosapride citrate dihydrate 5.29 5.29 5.29
Lactose Anhydrous 221.71 221.71 221.71
HPMC K100M 50 35 20
Mosapride citrate dihydrate 10.58 10.58 10.58
MCC - 15 30
Lactose Anhydrous 20.61 20.61 20.61
Mg. stearate 3 3 3
Total 311.19 311.19 311.19
26 y



Table 7 Result of HPLC analysis validation

Intra—assay (n=5)

Inter—assay (n=3)

Theoretical
(S(;r/l;'l) Found Conc. Preflisio Acc;rac Found Conc. Preflisio Acc;rac
(ee/ml g cv) (@) Cee/ml) g cv) @)
20 22.11£0.03 0.15 110.57 20.64+1.20 5.80 103.22
10 10.97%£0.02 0.18 109.66 10.25%+0.55 5.32 102.53
5 5.46£0.01 0.09 109.11 5.15£0.25 4.77 103.00
1 1.18+0.01 0.50 118.14 1.12+0.05 4.40 111.50
0.5 0.65 0.35 129.33 0.62£0.02 3.44 124.19
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Figure 2 Schematic design of mosapride matrix tablet for

sustained—release.
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Figure 3 Sustained—release principle of hydrophilic polymer—

containing tablet.
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Figure 4 Ideal dissolution profile of mosapride matrix tablet for

sustained—release.
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Figure 6 Manufacturing process of Mosapride matrix tablet for

sustained—release.
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Figure 7 Calibration curve of Mosapride citrate dihydrate.
Regression equation is y = 26339x - 3529.7 and

correlation coefficient (R?) was 0.999.
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Figure 8 Dissolution profile of Gasmotin.
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Figure 9 Dissolution profile of F1, F2, F3.
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Figure 10 Dissolution profile of F4, F5, F6.
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Figure 11 Dissolution profile of F6, F7, FS8.
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Figure 12 Dissolution profile of F9, F10, F11, F12.
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Figure 13 Dissolution profile of F13, F14, F15.

40 -



120 ~

% Drug release

0 T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20

Time (h)

Figure 14 Dissolution profile of F7, F16, F17.
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Preparation and evaluation of
mosapride matrix tablet for
sustained release

Goen Kim
Dept. of Pharmaceutics, College of Pharmacy
The Graduate School

Seoul National University

Mosapride is a gastroprokinetic agent enhancing gastrointestinal
motility. The usual oral dose is 5 mg, three times a day. As the
indication of mosapride is ‘Gl symptoms associated with functional
dyspepsia’ , it is usually prescribed to alleviate gastrointestinal
disorder caused by other drugs. However, the frequent dosing

schedule of mosapride can lower patient compliance. Thus, the
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formulation that can last longer is needed, to change the dosing to
once a day. The ideal dissolution profile of controlled—release
mosapride was established. The ideal dissolution profile was set to

‘above 33% at 1 hour, about 66% at 6 hours, above 80% at 9
hours’ . Matrix—type tablets were prepared with a single station
tablet machine. The weight was controlled to be 311.19 mg and
hardness was about 80 N force. Shape was circular and diameter
was 11 mm. The tablet dissolution test was conducted using a
dissolution tester. Mosapride dissolution sample were analyzed
using HPLC. Formulation composition was changed according to the
result of the former formulation dissolution test. The most ideal
profile was achieved from formulation 17. In vitro release of

mosapride was successfully delayed.

Keywords - mosapride; sustained—release; matrix tablet,

hydrophilic polymer; compliance.

Student Number - 2012—-21563
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