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Abstract: An effective drug treatment for peptic ulcer and reflux esophagitis is the proton pump inhibitor (PPI) such as
lansoprazole. However when the lansoprazole is exposed to low pH, its dissolution rate becomes low and thus re-pre-
cipitation occurs. Therefore an enteric solute capsule was prepared using sodium alginate and wet granulation process.
This formulation aimed to inhibit release in acidic conditions of stomach fluid and to cause rapid drug release under con-
ditions of intense, neutral or weakly alkaline conditions. DSC, XRD, FTIR, and SEM were performed to characterize the
manufactured hard capsules. In order to confirm that the formulation was properly designed, the dissolution rate was con-
firmed through in vitro dissolution behavior. Based on these results, it can be confirmed that lansoprazole enteric capsules
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containing sodium alginate can be used as a treatment for peptic ulcer and reflux esophagitis.
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Table 1. Compositions of Different Formulation Batches of
Lansoprazole Hard Capsule
(unit: mg)

Batch
Ingradients ! 2 3 4 >

Controlled release part

Lansoprazole 30

Alginic acid sodium salt 0 15 30 60 90
Disintegratting agents

MCC 30

SSG 60

HPC-L 30

Binding agent
PVP K30 10 15

Total 160 180 195 225 255

Zay, Al4398 A33, 20193

A FHES TH8I S-S AP AHE-51TH(Table
D). AlxE BE AHEE2 AREs7] A7EA] "irlAlolE <
o] HaA3T.

B FxsN EMEN. dhveE 9 7 E
F 283 7 Az JHEEL] BEATRE B4 A2
<+ st Agte] AFEAEA] ERIsk] 913l FTIR(GX, Perkin
Elmer, Waltham, Massachusetts, USA)S ©]-&3f £33t}
ATRE O 2 Z243190m =4 HLE 4000~400 cm oA ©]
Foixith

20| AN EMENM, dizglEy) THo ARE &
2 YEFS] grlolg 43t dHEES] 250] A4
o7 o]FoHEA Rl 2lsked DSC(TA5000/DSC2950,
TA Instrument, USA)YE ©-831t}. 2t E29] 5~10 mg ©|
gl AL AZ3, 30 °C/mine] SLEEE -10~300 °C
7] 2EE A7 86

DT Bo| HHEIY SMEM. HYPEE THo] FAHo
2 o]FoHEA =RIst] f1ste] PXRD(MAX 2500 X-ray
diffractometer, Y2 A S A SFATE XA 31 H 2
03 mme| FEst f] 71 A Fe) AEE FH| AF
AlA vigFo] HHAEHA] FER 3HO™, 30 mA, 40kV =71
o2 AT

2o HENEN SMEN, QokEy) A7 UEF 1
23 HAHEES] JAPIE 2 e B fEia FAL
A& 1) A (Bio LV-SEM, S-3000N, Hitachi Co, ¥ #)& A}
g3lo] B39 TE SEM S S8l AR E BHAE| o] ¢
o MES IAATIIL of 227 SlellA] Wlg-deE AE
< 180% B9t AT ZHE AlEE 15.0kVellA] &z
Eisvi= s

HPLC =Z. @axetE ZANEAA S FEoEAsS
=24 3t7] 9lgk HPLCH-4A] 7] NS-4000 HPLC A]2=¥]
(Futecs, $=1)7 NS-6000 2 EAIZ2](Futecs, )5 AM8-3}
of B35t AH L Intersil® OSD-3 C18(4.6x150 mm,
5um, GL Science Incye AH&-3t3 e, §4-& 1.0 mL/min,
A ST YL 100 L2 At A8 UV 32
260 nmoi|A] A8t 0, ARS-S o] 5 o EYVEH S}
0.02mM NaH,PO, &S FASPIEF O pH 7.07H4]
ZA3 SN 60:40(vv%)Q] BIE&Z EFste] ARSI
1O A Z2E o] F e wuk - ARES] ol 22w
7|12 g7)ste] ARSI

AmalE AABEo| MA 2 BEHS. AlxE HEY
&9 £E2A1de tigekd Al 171 E3A1E Al 282 9
EHoz NS £E292 AT (pH 1.2), 573
(pH 7.2) .2 thateld @ 117013 8248 Al 192039
ol A 29 -olgaga)ol wEk A|ZsN e 8&7]= DTS-8
(Lab House, $H7)2 ARSI, S5 100 rpm, §Z 9
LEE 37+0.5°CE A3t




A7 EF

kel

SEd9] 2 900 mLE G319 em A AT
A SZAIFLS 5, 10, 15, 30, 45, 60, 90, 120%-] A X3y
3, Q3N LEAIFL 5, 10, 15, 30, 45, 60, 90, 120,
180:20ll A= IdYsiict. 7t AR AR5 1 mLY FHg
F 1 mL¥ ST He AlE= 045 um®] PTFEZEIR
o]37}3l 3 HPLCZ o]&3le] =431t

SHEE 24, 7t A3 TATH F42 student’s rtest
£ Al3ste] p gl 0.05 M W) SAHoZ Fo] & A
O 2 BIATH*P<0.05, *p<0.01, **¥»p<0.001) (n=3)).

An =2

e AXEX SMEN, drzaEy) AN YEF
o] X3sk= FHolA ofw st s1et Aol ofdl EHEAE
A LolH Sk th(Figure 1). WA FAZFES 3222, 2983,
1580, 1282, 1117 cmol|A] 37} vehtrow, 7k2-S N-H

(a)
Lansoprazole
" SRR S e e T r,. - 1
o PO [ by .ﬁ 1 n f
= 1 ; l | | T
é 322 em’ WEIam” | |
= ‘
8 ;
E 1580 cm™
£
—_ Alginic acid sodium salt 1282 em o = e
e ~— B T NP U i
o —— Bl e W i .
¥ b s 5 f W, -y
3000-3600 ¢y 2350~2920 cm 1649 e M60em’ | L
1107 em”
T T

T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm ')

(b) -
Batch 1 i
————— ————— e WY
| >V il_ll 'I’l"w’“
g | Bawh2 | P
= B =i ||_.-"=l'. L ¥4 l" | -'-'_ I"’.ﬂ ”1*’\.1“
z ¥ i
R DORBNNRRN R < i D1
-E; -:— = '|r-_EI Y, ‘i',' ﬁ“',,i'd iy
..: Batch 4 J
= == T LS .'\_'I \F .'-'-I ,'1| " .-'..ﬂ Vi lv.."
S | WYY
Batchs BULI) i oA L
- ikl I'E W f"lhn g
| O-H peak § |||| Il‘
T T

———— e ——y————r
4000 3500 3000 2500 2000 1500 1000 500
r -1
Wavenumbers (cm )

Figure 1. FTIR spectra of (a) lansoprazole and alginic acid sodium
salt; (b) batch 1~5.
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Figure 2. DSC thermograms of lansoprazole, alginic acid sodium
salt, and batch 1~5.

Polymer(Korea), Vol. 43, No. 3, 2019



AP UEFS] Ay 927t FEle dz
£ 59 A9y PPz 7 YEF <k
o] AR I UFS T + Utk

NEEo| AYSH SEMEN. dAhvaEe AT =
< FER ¥4 B 7] FE 24U XRD
AN T o] ZtEoA 9Z7F #FEJL, 53] 167,
17.3, 22.1°00|A] %2 9137} 4 = A ch(Figure 3)." €714F
UEFS] Afole AAH o2 FA4Y FE= W 9art
HZEHAT FAHHOZE Az 7t wjA| A = doF=e
|37t iAoz AN e 2HE Fele] 2}
HEo| ofdS & 4 St} L7lA YEFC] o] batch 19
A batch 52 HAPH o2 F7Fel7] wie] k& Baw
O ZhAsHe B 4 dth mEbA G214 GEFS] Yol
S7hHH oFEe] ¥HERE I TS & & U

DSl HENEE SMEN. drzElEo] XY E9
ofsf AR I, YA #AAE ERIE] ¢
8] SEM &S A8 tH(Figure 4). A 444
OFEE 20~100 um Z719] YAES 7HITh G YEF
2 10 ume] 2R JAREE 200 um =719 2 AR thF
&A EE312 Ut} Batch 12 ¥4 YEFS #l9)3 A
THES BAEHES FAAHER HPEY A7 HE
w1 S HIs) AriH oz 2o AR e dareE YaAkE
o] @o| #ZE AT}, Batch 25 LA YEF| o&) 3¢
< s e AHESC] AFEALL, 7] B3 batch 1
o vlsl k. SRRk, G71st EFT SAhzelEe] Hlgo)
Aol A FYEE9] 757t AA JERET, batch 5
45 vlgo] Fobx HgEe] YAA7I7F A JERAL
EREA e FhzeiEe] Ao AA AU nEt
Al GAo]EL] vl go] SIS HYF o] 2 dojytar
w45t 3719 AHE YAEC] AFES & F JUTh

[=ht}
o

o

,

i \)" :
5
- |I |
) V| \
| et U '“—-Jh".hﬁbp'd".\,_mlh o _ Lansoprazole
i Alginic acid sodium salt
. M. A
= e \_,‘w Baich 1
= P i g
= A N,
E _...-"'_) Mt i Batch 2
— 'lfll
e \\-M._,\.__ Batch 3
T A
L T Batch 4
o N Batch 5
» T T T L
10 20 30 40 50

20 (degree)

Figure 3. X-ray diffraction spectra of lansoprazole, alginic acid
sodium salt, and batch 1~5.
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Figure 4. SEM images of (a) lansoprazole; (b) alginic acid sodium
salt; (c)~(g) batch 1~5 (scale bar is 100 um).
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Figure 5. Release behavior of lansoprazole hard capsules batch 1~5
(in gastric juice, pH 1.2).
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Figure 6. Release behavior of lasoprazole hard capsules batch 1~5
(in intestinal fluid, pH 6.8).
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