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Development of Gastric Retentive Bi-layered Tablet using Floating
Drug Delivery System
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'College of Pharmacy, Sahmyook University
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Abstract The aim of this study was to develop gastric retentive bi-layered tablet using floating drug delivery
technique. Metformin was selected as a model drug due to its narrow absorption window as well as very highly water
solubility. These properties of metformin led to be difficult controlling the drug release. The bi-layered tablet was
prepared with bi-layered compression machine to minimize interference between floating part and controlling part.
The tablet weight, appearance and hardness were evaluated after compression process. The times of 'time to floating'
and 'Floating duration' were tested for floating ability and drug release study was also carried out to understand drug
release behavior. Furthermore, the drug release of bi-layered tablet was compared with marketed metformin tablet with
sustained release pattern (Glucopharge XR").The floating ability and drug release behaviors were well controlled by
changing amounts of NaHCO; (floating substance) and hydroxypropyl methylcellulose (HPMC; release control
material). Bi-layered tablet had 13s of time to float, over 10h of floating duration and very similar drug release
behavior compared with Glucopharge XR®(f2: 89.6). Consequently, the bi-layered tablet with floating ability was
successfully prepared and these properties can maximize the efficacy of metformin.
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Fig. 1. Structure of Bi-layered GR tablet
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Al metformin HCI(Hwail, Korea), hydroxy
propyl methyl cellulose(HPMC, Shin-Etsu, Japan),
monohydrate(NZ,

pyrorridone(BASF, Germany),

lactose newzealand), Polyvinyl

magnesium  stearate

(Petwr greven, Germany), Ammonium phosphate
monobasic 98% (Dacjung, Korea), NaHCOs (Daejung,
Korea)¥} &1 24 Methanol (HPLC grade, Daejung,

Korea), Acetonitrile (HPLC grade, Daejung, Korea),

water 33} SFP)E AHEEY 2 AR I ZE o
%74 EF47I(Sejong Pharmatech MRC-49D, Korea)
[11] & AR&3tal 24717]2%  dissolution teser

(Hanson SR8PLUS, USA)[12], HPLC(Agilent 1200,
USA) [13] 52 2834tk
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7} formulation (F1~F6) = 2,000 A4 o]z B ¥ AlAS Fi7 dojd AlRte 2 7H5-dir) +H9
715 o3l Bt on, 43 AAE Ak 2 FFHoIA BfHATE] 17 o) AEE ARE w7
ALA8E AFS: Table 12} Fig. 201 YeERNSITH o2 gom 15% ojuldl] Fi7F doluh= AE 9]
4el Ao 715 o Ar14,15]
[ Lower Layer ] [ Upper Layer ]
[ Metformin HPMC100,000] [Na”co3 Avicel ] 233 A= WE ) ]
AF ¥ (pH 1.2) &5 900 mLE AHE-3lo] 37+
iing ) STOA tiaterd 2249 A 24, AEHos 545
50 pmol A £%S AT 0, 05, 1, 2, 4, 8, 104]
ZolA 5 mLel §E0e AASA Fel §EAoE
BZstlom HHT &FHL 045 um AlHA EHE
[ Bi-Layer Compression | o]aato] o33t = wjo]ote] Trol AL Az
olF T3 AR oFF WEFS BRI gl tinl3]
Fig. 2. Scheme of preparation method for bi-layered tablet. o AxFele] Al7tel| Wi oFEHIEN| &2 AAbste] 17
Table 1. Composition of metformin GR tablet L2 R,
(mg/1T)
o Lower layer Upper layer 2.4 HPLCS| EM
Metformin HPMC Mg-St i NaHCO; HPMC Avicel Mg-st Eroow Qi HEL2Y FEE 30 meS AU
;; jzz ZZ Al gol ofHEYEZ 100 mLE 7}ste] o] & 5 mL&
s " “© A A3 olBoR 108 IHe] HEeloR
RV R BT Atk AE7)1E ARFHEAZA 232 nm A
F5 300 30 =4 0}“4 Cis A5 pm, 250x4.6 mm)S A1}
F-6 300 20 ZHLELE 40CE 3t §4E 1.0 mL/mino] itk
23 HEZZ20 9 M2 Mmel =t FARIXHt )0l oISt It
231 HEZZ29l x| fr= 50><10g{[l+(1/n) ;::llk,—r,-\z]‘“xloo] (D)[16,17]
Z}7+e] formulation®] SA| B} S 247t AE S
A A 20 s A FAS} FAE S5k, Fig. 3 . .
o e wwWoz Axe AEZ ZA fel A (1) A, n& §EE ()& FAsh: A 5
olH, Rj ¢ Tj& 27t AR jollA dlxzlE AldAE
- o it §%F oItk 7 AZle] §EES o) 83
IQ bl o 2 AL A FAIKE)S ASIGon, 1 g
<+ °] 50914 100AFo]e] A& AU F & 42
Fig. 3. Scheme of Hardness Tester AReE Zlo.m Atk mebd] of £ gho] S5 7 &
Z FHO Aol FvhETa @ & UTHI61T).
2.3.2 ERSWUANZ 2ERFX|AIZt
SEAP AHEEHE AT H(0.IN-HC)ll AAI=
P31 §249S B FA AL WeEs Az 3. Zut
(time to float)¥} M 2.2 AEHE X &3} A7t (floating
duration time)S PHAEIIL AIZFS S AA 2 3.1 HIEZER ¢ MF7 2l 87t
Fi @ ol Qoukz Fpgo] ofyme HEHoR ¥ Formulation W2 AZ ¥ A F204E 7 7 A
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sto] A FA, A, dol 3 AEE 77 SA A
om, 1 A¥E ofg Table 2 o YeERRAL} 7t
formulation®ll W} AL} FA 7 2ozt Ao, A
Ao BgF AFoE Hde zolt It AEE
HPMC9| HlFo] AdsE Fo4 Al Hastsich
Table 2. The results of tablet test
F1  F2 F3 F4 F5  F6
“(]frig" 967+12 1063£10 116748 1059£10 1042+5 103247
Thickness 5 701 6350.1 6903 63+0.1 63:0.1 6340.1
(mm)
Length 1) 60,0 12.840.0 12.8:0.0 12.840.0 12.8200 12.8:0.0
(mm)
H?:;T;SS 20742.5 135514 102+1.1 132412 14.042.3 142411

* kp (kiloponds): the unit of forces associated with 1 kilogram of mass

3.2 NaHCOs; AtEZ0|
M HPMCZ2| AtEZ0| UE HIREE
NaHCO; &#& 314 3}31 HPMC 100,000 SR %<&
200 mg, 300 mg, 400 mg0.2 %7} A|7] WA (F-1 ~F-3)
Aol A ] EEES Ukt e, L HA3E Fig. 4
o w23} &%tk Glucopharge XR® ©] 23L& US
Pharmacopeia (USP)<] &-%4 & WH mr%]":’[ﬂ ol& 4
A7F Aol A WEIE& E'_Oq
XR"® (Merck, Korea) S EH
27 EIE A HE
HPMC?] gho]

™=l formulationof
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Fig. 4. Dissolution profiles in F-1, F-2, F-3 and
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7552

A5 Ak F-29] 49 thz2F (Glucopharge XR") 2} w5
H| =3k oFE W dl RS BE o, izt vlE) 271 %
Zo| Zw WL, 1o uhek 6AIIHE EEE 2w A
Agt A 02 BTk AAAA &5 v A E FAM <1
AH£)E A4S o, Glucopharge XR” vs F-1, F-2, F-3%=
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formulation % A% 421 Glucopharge XR" ¥} H] 2=} o}
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3.3 HPMC AtEZ0]
NaHCO32| At2zko]|
A A3l A F27F iz 2} ¢
ZHEE BHYSS &9l 0}2?\
W]a) WhE T 1 018 44
o] ZQrato] E}*P"Fi‘)r
%Flg 59 QE}LH"}‘:} 50 mg 2.
240, 30, 20 mg O % goi 7 &
wEﬂr A4 12K(E) ol 72.1 (F-4), 83.
6 (F-6)0.% Z71519t),

TM™E formulation0f| A
2 HDEE

ol F AN A 7HE

o

o}

H

E-N3~

N

ol
-

o= 2

=)

32 g

32

N‘ o)
A

w_,
o 1

120 Dissolution Profiles

100

¥

80

Drug Release (%)
3
L

IS
S
L

—&— Glucopharge

—a— F-4;NaHCO, 40mg
—m— F-5;NaHCO, 30mg
—&— F-6; NaHCO, 20mg

20 A

6
Time (hr)

5. Dissolution profiles in F-4, F-5, F-6 and
Glucopharge XR".

Fig.

=13
=

34 %
A

ZA| 2t BERFXIAZ
d 12Kf) Fhol =2 Al formulation?! F-4, 5, 6
goto] PRSI B S5
om, 71 A3E Table 30l YERHSI oW, - o]uA] &
Fig. 6° YERNSITE.

4Z719] WA (Vessel) o] vlgo|A5E FHZ o

O
T
(e}
& A3

o=y A A RgEdA gt AYsta A
F= Weg Hol rhetetA @ drht AGH=AS



B 71&S o8 fAF oI5 Y

to
gl

Py

o
2,
9 oA ox oA X

u

&
N
N,

“ Zdo —~ 1o

P

ox
SO e

i
f
2

N4 s

1

)
>
J

>

=

)

A
rr

e "7tz
Aol A H-
Sloll =&
=5 ATH18,19].

B F-60] o2l 7}2]

=

[t

shol FAIZt B

% o2 747

i h

o re 2 R orff doomd wr
o

my

RHIATE F-6 A A
73S B E-5 A

e ] g
s AL | kT
R i T E
s-‘l&; oy =7

After Floating

e
- i
Before Floating During Floating

Fig. 6. Visual Observation of Floating

Table 3. The results of 'time to floating' and 'floating
duration’

Time to Floatin,
€ Floating Duration (hr)

(min+SD)

F4 11.37£0.91 >10

F-5 13.48+0.93 >10

F-6 2433127 >10

4, 0 F

Ao M E WMEXETS Fate 9 AR olFA
& 1hE0] A 3159 Glucopharge XR™ ¥} H] w5153 Th W E
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