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Abstract : This study was carried to investigate the usefulness of the radiopaque material as the GI transition and
disintegration test of enteric coated capsules radiologically.

The obtained results were as follows;

1. The GI transition times that the enteric coated capsules pass through the pylorus were that the time of the
first capsule was 210 minutes and the time of the last capsules was more than 300 minutes. Therefore, the GI tran-
siion times largely differ from each animal and each enteric coated capsule.

2. The disintegration times of enteric coated capsules were similar in vitro test and in vivo test.

3. The GI transition and disintegration test of enteric coated capsules using barium sulfate, radiopaque material
for the gastrointestinal track, was useful to investigate the times that the capsules passed through the pylorus and di-
sintegrated in intestinal track.
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o} Halsta g o2 SojsiAE, Ell o
3 A= 7] Fof WS AR S A9 v
Axo) Axg Ho|AY o] S8 AFE Ho|E5 ¢
22| Al W& A Fog $idt At A
s3 ek, 7R AAl Az Sl 284 Al
£ FEo] HuolNE HEHA %3 el WEE
=& 4AE Aoz FEe] FTE 95FHoE 3
AAA = ALERE, FH 232 oA oFEe] &
& kA9 914 Ahefe] EFol] YrH V. A A
£ HE g, A4 v 3¥ Sl F84 Ade
coatingste] THETY. G4 H9} coatingHe FE
pHoll oEslo] Sail4E Jebdct. oA abd 43|
el Sl pHE o 1.29] 2440 disle] A
pHE < 6.8 AX 9] T4 7I7HE pHE EolBZ o]
pH 2ol & o] -B3le] FAel] 7178 pHellARE £-3=]
£ 84 coating Hg A= E Aol At L=
AANE Az 5 ek

B dFolAe 55 ASss Ak ghgdel XA
B34 (FA) 249 AR Barium sulfateF 3131310}
Barium sulfates £ 01w vlFriolr] uiel 4
%, 9, £ 9 o] Akl AASE, BE 23 &
goo g AMEE) o] AddoA = o] Ayl e
No] F21% 35 e S gL Fu= Y
EA4 powder FelZ gl FAEIA . o FA
Zv|5 S 384 FHE(enteric coated capsule)Z
ANzl in vitro AgellAet 2L Hall FYAHY in
vivod| A & B8 RS Ho|eA| of e} ghae] GI
transition time-2 YolR 7] I3 A¥e g E7E AL
sto] Xeray &g AASHF . HA] AL
A ME Agated capsule size 13 A4 IHEE o]}
FAE AYE A v} A, ol Ayl A
Y SEZ ErE ASsslen, 79 43 =27
& a&lo] capsule size7} A 53 ARA gHER A
Yot g g A AE AL A FEARA
& vlasf Bzl sgdc.

Mz W Wy

BAESE : B4 Azsirbn QA= S 2kg W29
New-zealand WhiteF E7] 558 36X|7F A4lsld ¢
Wel NgEe] AlAE Ael2 Adlol A8-3dct.

A2M capsule?l M= % in vitro test : AzkEl
capsule size 5%0)] Barium sulfate(E}&EA|2F, vle|g)E

FA13}a1, coatingY(Acetone 180g, Isopropyl alcohol
360g, Eudragit S-100 40g, Eudragit L-100 50g, di-N-
Buthyl-phthalate 14g)8 Al=3}od Hi-coater(Model
HCT-30, Maker: FREUND)& spray coatings}$it}.
Coating®l capsules] o4& Hlskr] Aol in vi
tro test2 M1H(HHUEF 2goll F2 H4t 24ml g
2 Yol 1L &} o] 9] pHE o 1.2 o]ch )t
A2(0.2M QA o]FAZHE Al9§ 250mldl] 0.2N
ASPEE AlY 118ml 9 B8 o] 1LE &} o]
ool pH¥E <2F 6.8 o]t} )2 & disintegration tester
(Model DIT-200, Maker: Fine Scientific Instruments)
2 Agelo] APY A% ALRIAE 64 AE 2T
SAIE SR Skt Al o)
Aol URARE 67 FHE B oF 3030kl =5 g3l
=it

in vivo test : 19} 7o) All=¥] A-8A] capsule S 5%
size?] capsuleo] EolZt AXL WAL ZE po-
lyethylene tube& o]-83to] ol vl 5702 cap-
suleg Fo&Qct. AL Ak 100KV, 100mA X-
ray machine(#8t] X-ray Co, Korea)& AH-8-3}od +5
% of 30%okh siskAbA 2 Bedele] capsuleo] Yol
Al Ao g o|fxsly= A|ZHGI transition time)} cap-
suleo] Aoll4 E3EIE A2 (disintegration tme)& %
g Lo

@ I

Fig 12 $IWoll Barium sulfater} $21% 284 cap-
sule g 5vj2]9] B7|F 1 E7ol] Fo 3083 AL
A #gg A2 & in vitro testollA] &R o] $Julol]
A B84 capsuleo] B-aE|R] ke A doldle B
% B3 vt Fig 2+ 4] 1H E7)d4] Fo
A7 AEA) capsuleo] Ao 2 o3| gk AW
ol doksle 2-& vehla girt. Fig 32 1¥ E7]
o4 Fof 3X7F 3083l E HA] Ao g of2PSA] ¢
3 gell dololys B8 vehlla Sl Fig 45
1 E7ollA Fof 570 HhAA gyl Aog o4
A4 qhao] Ao o] A] gk Huljol] 2R ¢
oRQlE B8 el Q. Fig 5+ A#d A8
sulzle] Es|F 28 EslollA Fo] 3083 WAL
Zaak Aoz oA LA ghEo] BAks]o] 37,
2w 2707t B89 el A= 3 ql. Fig 62
oA 28 Erlol| Fof 2X 70 WA Boddt Bgo
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2 4] Fof 308 o} 2L YelE EAEa o
Fig 7& 24 E7lollA Fof 4X7H¥ AL #oddt 2
o 39 84 e Aoz ol=o] A &
=l ez A=A g, A 2709 e HellA
FA= 2 Yot Fig 82 HA] 241 E7]ell4 Fof 5412
F A #odt Aoz 2789 A8A e Aoz
o|t=A] gk o 4X e} 2L Ael2 el E
st JE Bag Vel gict

o]2lgt A4} capsule polyethylene tubeE AL
stod YJUHE Fo g F GI transition timeT} AollA] di-
sintegration time§ 243} z}Z} Table 13} Table
20 Yehfigict.

Table 10114 B% uleld U2 57049 capsuleS
FoJ8190-& 79l GI transition time2 38 E7|ol|4]
F3 3417} 3089kl F7H9] capsuleo] $3}317] Al
2 RAE, Ae] AR capsule 5L 547} o447t
A X fullol] dolslsith. 2L} 5417k o] 4 Ao = o]
3P} R] gL capsule in vitro testol| 42} o] $ollA
= A A=A goton, Aog o|3H capsule

2571 o 84l S3E Aoz Hol 308 ol
SHE AL ¢ F Ut o] AY ARE Kol 13 Fo
S7ko] wol o2ife) A4 capsule g Fod#jok =
okEolepd 48837 olgicha 4¥ 4 A} 1
I in vivool| A 2] B3| 710 in vitrool|A] KW} ok B
2 3% Ber ol AL ol 28 HFEe=
sto] el HQ) S Bol BAY B3t g4 Foieg
7] wi-Zoll $12] pHel| ch&7t Fa-g Fol capsule] 3
& F2% Az AZEeA. v E Fo4R cap-
suleo] oA o2 o) X713 o]#PH capsuled]
Aee A58 MAplch, & 55 capsulenfr}
Hpol7} whol WAt B3l oFAFS in vitrov} in vivool| A
FUA FRAG 43 AR L vk gekEe, B
o o] A4 AES 7] f8AE vl Be Aol A
P=lojof Frekm Aok zey A =gA”l
Barium sulfate & AR8-ste] 2R84 capsuled] ubA}LAI S}
Q] ABAIH GI transition testi} disintegration test&
ARl gle] §-84 UA AL = ks RE o)
AdE & 4 ANt

Table 1. GI transition time(minute) of enteric coated capsules containing radiopaque material

Rabbit No
1 2 3 4 5
Capsule No
1 > 300 240 210 270 > 300
> 300
2 240 210 270 > 300
> 300
3 240 > 300 270 > 300
> 300
4 . 300 > 300 > 300 > 300 > 300
5 - 300 > 300 > 300 > 300 > 300

Table 2. Disintegration time(minute) of enteric coated capsules containing radiopaque material

in vitro test

in vivo test

pH 12

pH 6.8

stomach intestine

disintegration time

(minute) > 300

25

> 300
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a #

284 coating® YiHHo = Fhall, FA|, TEAHE
coatingdle] FE2 flollA E3AF1A ghr Aol A
SHAEF ¢ ol dEEH T2EAG ALY
Al T2 oFgo] A1HellA LAY @45 H= A
< W37 A3 A8 coatingE AA|HA, FRA,
A7 7FA, pancreatin 32 FE0] HEF FHFI 4
2 ol EFESF 3] 8 BN 84
coating g AHg-¥tc}. A G/ FEA), vl4 AA), L
A, 4 AA, 9 AA], salicylic acid A|A), hexyl-
resorcine, tannic acid, PASA), sulfamine#l] 53} Z&
k22 fgutel A AFEE AELE A=
2 A4 F8A coatingS AAJsh= Zeo] wigA st
HE o|FER T alkalif, tannic acd(FHA), FEE
A §-& 2] pepsin, peptond} B-§4 AL A4
st 438 Whale}al, emetine, acrinamine, sulfamine
A &2 TEE YoIA =g FgAY coatingo] A
253, sulfamineA], aspirin, barbital o4& E0]
HEE WA AEA7TE o] Aol 2% A8 2
glc}. oledt A4 coating 7| A& keratin, salol,
glutoid(formalin #}2}% gelatin), stearic acid (£ Y
K fatty acid), sodium alginate, shellac, cellulose ace-
tate phthallate, polyvinyl alcohol, monophthalate, zein
(gluten F-EA]) ol A-8Fc}. Ebel et al’& Falw] I
2 ol 4% A8A AAIE ol Aol Fosle]
A4 273 #4499 3 gamma scintigraphy 2 in
vivooll 4] disintegrationg 2338} in vitro test} A3
AP e] o1& LESc 28y o] 3 AtellA
Agsiglong e gamma scintigraphyH & 419
Btod in vitroh F-ai Aol gk 43 /AT g
ot 28y AR FEOlAE XrayE oJ2 #
T ohs AHE ol 88 A HER NE A8
o AL Fsiglon”, ol AgdlAE E7E A
£810] 71s] in viro2}e] disintegration?] 4%
AL 8 Gl mansition® P24 & QI AAEL
A8 coating A2 4AY3E Eudragit L¥} Eudragit
S(methacrylic acid copolymers)& % #-84 coating
7182 Agagen, o] EAEL 53l Boll iy A

F4o] yol FHA0l e WREEAS i 3
Sl ) vl A o)k w3 Shlle) a7
£ A4 pH 49 9 oFBe] $58 =Wy e,
S8s)E pH ¥ L £851: P57} k& Eudragit
L3} S& Eg4slo] AE3ATHS. o]&A coating® &
£4 e NEEZ X4 B574 2GAY barium
sulfate & AHGStm 2 AN A AN &9
oS4z HaldE SebHoE PAY F UYL BE
in vitro testTt N AL o] BoAYe] &
9 Atolld] BiEo] el A8A e Folske
Fgolehd YA AYg ned) Holok & Holot. o
sl 84 7S pHoll )&l sl okt
& in vitror} in vivool| A FUsHA) LFeRERAIE, Slell
Aoz o] oHEE WAL e =AIEEY,
A 2 AFE) B AN 2A@IEEY, 9
e HE-E 33 i, 9 $FA) Kol )l e}
HAY Zolrl Jlonz, ol F84 UEE G
o B 4 YgH oz Wriulol] HEeas AL 2
&l Holo} ¥ Holxt.

i &

P =G e] Agell 2% A EEQ Wlol] 9
st 2484 capsule2] GI transition Y H-3)& s}
of ohg3 2L HE&E A

1. A8A4 capsule®] GI transition timeS o3 34)
Zk 30%wtell AA] capsuleo] fJollA Aoz o|P=|R
o, Ao hB-E] capsule 5L 547 oA E Ao
2 olHsiA] ghm olglglon, 2 A capsulewtch
o2 o|3s| = gt A Ak Xol & B}

2. Capsule®] disintegration time-2 capsuleo] $]oi| 4]
Ao o|YE F BT 308 ool Fais]%l o, o]
A in vitro A AR} dBA o] e Aoz v
255 ¢=

3. AN (in vivo)oll 41 2] -84 capsule?] disintegr-
ation testS ALA|¥ol] Qo] YA = Ael barium sul-
farcg ARgsle) 84 e PAAYA disintegration
e $HE 5 o

Legends for figures

Fig 1. Enteric coated capsules containing barium sulfate remained in the stomach without disintegration and GI
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Fig 2.

Fig 3.

Fig 4.

Fig 5.

Fig 6.

Fig 7.

Fig 8.

transition at 30 minute after administration in No 1 rabbit.

Also, enteric coated capsules containing barium sulfate remained in the stomach without disintegration and
GI transition at 120 minute after administration in No 1 rabbit.

Also, enteric coated capsules containing barium sulfate remained in the stomach without disintegration and
GI transition at 210 minute after administration in No 1 rabbit.

Also, enteric coated capsules containing barjum sulfate remained in the stomach without disintegration and
GI transition at 300 minute after administration in No 1 rabbit.

Enteric coated capsules containing barium sulfate remained in the stomach without disintegration and GI
transition at 30 minute after administration in No 2 rabbit.

Also, enteric coated capsules containing barium sulfate remained in the stomach without disintegration and
GI transition at 120 minute after administration in No 2 rabbit.

Two enteric coated capsules containing barium sulfate remained in the stomach without disintegration and
GI transition and three enteric coated capsules passed the pylorus and disintegrated in the intestine at 240
minute after administration in No 2 rabbit.

Also, two enteric coated capsules containing barium sulfate remained in the stomach without disintegration
and GI transition at 300 minute after administration in No 2 rabbit.
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