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One-Step Dry-Coated tablets (OSDrC) of a colon-targeting drug were prepared using Eudragit L 100-55 (Eud-L)
and chitosan (Chit) as the outer layer. Lag time in the 1st fluid, which simulated the stomach, was affected by differences
in the pores occurring as a result of Chit dissolution. The dissolution rate of Chit was decreased by the addition of Eud-
L. On the other hand, lag times in phosphate buffer (pH 7.4) simulating the small intestine, and in the 2nd fluid simulat-
ing the colon, were affected by differences in the pores occurring as a result of Eud-L dissolution and Chit swelling. The
lag time of OSDrC with an outer layer of Eud-L : Chit at a ratio of 3 : 1 in each test medium was greater than the gastric
emptying time in the 1st fluid and the small intestine transit time in phosphate buffer (pH 7.4) . Furthermore, lag times
were similar when test media were changed sequentially. Therefore, it is possible to deliver colon-targeting drugs as OS-

DrC with an outer layer of Eud-L : Chit at 3 : 1.
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HLER R D pH IZBHEDOHBITI DN T Y FN
HZHHOD, —KRIZH (pH1.5-5) 7 5[EE; (pH
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PEtRER (15min-3h) DAk, WNEEEELLY >
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1. &¥ AREONEITIERIGEEBICE R %
B3 5EF)IFEY E L T 5-Fluorouracil (5-FU, #a
YeHiER), BB HI & L T Lactose (Lac, DMV) % H
VY, L EI21 Budragit L 100-55 (Eud-L, degussa)
JUX, Chitosan 10 (Chit, FIYEHEEK) 2RV, K
¥ - 44 @ & Table ] IZHEW, MBREIR & S B
(VORTEX-GENIE2, TATZ#ES) I2&0, Th
TH10 HHmEREAS L TR 2.

2. OSDrC OFE  EFINMFHA (FOkF: A
& 6mm, HMF:EZImm) 2L, FUHITD
=, JEMES 150 MPa, JEfEEE 1 mm/min [
T, JIREIEAEA B (AG-5000D, SEEERT) 12

Table 1. Ingredients of OSDrC

Formulation Core Outer layer

Total
(mg/tab) 5SFU Lac Eud-L Chit
Eud-L only 10 40 150 —
Eud-L:Chit=3:1 10 40 1125 37.5
Eud-L: Chit=1:1 10 40 75 75
Eud-L: Chit=1:3 10 40 375 112.5
Chit only 10 40  — 150
50 150 200

KOIEMRE L=, EHEDOHEICED, Core (E
Bemm) OAHBHFML /=,

3. EEEROFAR  ERE GLERSOHNS
72 % $EH]) X, OSDrC OFREIZH W=EF IFF%E
FAWTHB LU=, &S E2 —IRME L 72 E B D
T (B 9mm) 2RV, SUFITDOE, JEHE
E 77 150 MPa, JE#E#EE 1 mm/min T, FHEE
B IC K D JEMERLE L, $EAIE 2 200 mg O f
Biez 57z,

4. AHAEE  BFHEBRITIE 15 REHAEF
HERHERBIEN RVEICHED, R (NTR-
3000, FIIEZE) Z2HWTITo 2. EHHBIKRICE
% 13 (pH 1.2), 0.05mol/1 YV > EEME#EE K (pH
7.4), KO 2#,k (pH 6.8) 900 ml Z Wy, /N K)L
[ 5 R0 50 rpm, KIRIE 3720.5°C & L7=. %
KEHABRIENE D D VIF ELESEAIE, H
AREJ[GHICHEC 2> > h—r W, BRI
BN ST TAT A NI —EHNTY T 27
LBk o 5-FU BEIImERIk O~ ~T 5
7 1 — (CLASS LC-10, &#®&ERT) 12 THlE L
7z. £7z, HBIKD lag time 13, BFHHHBRAN S
ENBETORKEL =,

5. SRFIREMIREBOBEE  JEME Lz OS-
DrC O% 1€ (pH 1.2) 2B 2B, &
O HitBR 24h 8 (24 h DL ERE %, 24h DL LT
= —HTRE) DOEAIRAREZEETE
BEMMSE (JSM-6060, HAET) TEZRL .

6. REFEFOFME R E HAERLICHE
Ul 2 A—WICAN, EHRBRKE L TH 1K’
(pH 1.2), 0.05mol/1 U > EHIZEME K (pH7.4),
%23, (pH6.8) 900ml Z vy, /N R)VEEG KT
50 rpm, W&#EIZ 37+0.5°C E LK MHEFT, REE
IREERIE B OWAEZRIE LUz, RRFAIT BRI )
S5Y 2T T L&A, FRIICERZRAEL
=Y IVEICARN, 70°C, 7T HM#Z RS 8/-. %
RICHBEI - OEEEHIE L, BRG]
DiEEREENL L.

7. MILAFWORE  FHRD 6. REEE DT
MiZHNT, wFHEBREL THE 1| (pH1.2) %
FAWT 24 h 2 B8 2 HIE U 7z B 8E D i FL 5> 1
13, KEEROS A—% (PoreMaster-33, 17 H 7
AFZUR) ZRHWTHEL L.

8. BHZEENOFM  JEMEIE L 2 OSDrC i
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DT, EHRBRIKICB T B E) (R &y,

fw) 2572V AT TRIGICERE L, O

BrEIE 21— —ICHDIAA, FERIOELEHN &
MESHOZEL FEMD D0V ho, KEE
b8 LU 72, RBRICIE 0.05 mol/1 V) > EEHE#E
ER (pH7.4), FH2# (pH 6.8) 900ml % 1,
M<ITIET, WA 37£0.5C & L.
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1. FBLRICHTI2EDHREEE  FHHBRIK
285 1 k& FIWT, OSDrC O 3EWyhi Hi %68 2 &
L, Fig. 1(@) 2R L7=. Core ®EH L 30 min LA
NIZ 100% 123 L 72748, OSDrC @ Chit Z & QL J
@ lag time |% Eud-L : Chit=3:1TiZ7h, 1:1°T
¥ 4h, 1:3 TiX2h, Chitonly Tid 20 min &
Chit DIREEER (Chit%) DOWITHEWIELEL 7=,
ZHIZX L, Chit 2% £ 721 Eud-L only O lag
time I 2h THO, 3:1,1:1 X0 BEOFEREER
S272HDD, 24h FBOEP T RIX 16% & /N T
Hol.

ZIZT, EYBHEHITHT S Chit% D%
T 2728 Z,F%%%thMhC@%lmL
BT EERBEIROERRMIREEZBHRL 2. &
BATICIZERNMALORERETASGNBRVDHOD

O, % (24h) TiZ Chit% D BN EEWFEFLD
BINA R TE - (Fig. 2). £ I 7T, HEWhti%
ﬁ TRT B ERANHFLOFEZ T 2720125 1

WRIZ 24 h R B S B2 EDOMALS M2 E Lz
fERZ Fig. 31T ULk, MIELZTXRTOAKIC
BT 0.1-100 um DHAFLAHFE T E7z. Eud-L :
Chit=3: 1 TI%0.1-0.4um, 1 : 1 TIZ 0.5-1.5 um,

13 T3 0.5-5um O34 <, Chit% OEMIC
ﬁm%ﬂ DERNPHERTEZ. MALEFEL Eud-
Lonly 285/NTH D, 3:1,1: 1123 7<, 1:
3MEARERSTZ., TNSDRERNS, UM
DR OEFEDO M lag time 1T E %2 KT L /=
HOEHEZRL T2

I 51T, B LRITBT 28K O &%E) & Chit
% DRARZ IS 272912, [EMERIE L 7z E~EED
BERE A& RRICHEIE L, Fig. 4(a)lTRL 7z,
Chit % QAN EWE ERARIIIEML, 5 1R
PWTIHMT % Chitonly 13 3h Tk L= Zh
2% L, Eud-LonlyZ24h THEERDIIA SN

a) 1st fluid (pH 1.2)

Percent released

Time (h)

b) phosphate buffer (pH 7.4)

Percent released

Percent released

Time (h)

Fig. 1. Drug Release Profiles of 5-FU from OSDrC in Test
Medium
Each data point represents the mean & S.D. of three measurements. :
Eud-L only, 4: Eud-L : Chit=3 : 1, A: Eud-L : Chit=1: 1, @: Eud-L :
Chit=1 : 3, A: Chit only, O: Core.

Mo 7=. F7, Bud-L: Chit=3:1,1:1,1:3
12240 TENENOD Chit% & FFEEOE &/
Holz. Lo T, BEESEESETICBT
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a) Eud-L only

b) Eud-L:Chit = 3:1

Fig. 2. Scanning Electron Micrographs of the Surface of OSDrC after Dissolution Test in the 1st Fluid

Scanning electron micrographs magnification: X 100.
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Fig. 3. Pore Distribution of Tablets Consisting Only of Outer
Layer after 24 h in the 1st Fluid
A: Eud-L only, B: Eud-L : Chit=3 : 1, C: Eud-L : Chit=1 : 1, D: Eu-
d-L : Chit=1: 3.

% Chit DIEROAHIZEZHDTH D, @ Chitld
BRPERIEFIZBNWT, TIVBRIZICERT 5. 20
VAR BT B 12 #2975 Chit O & FE 1T bL ),
DXD Chit BICHFITEHDEEZLND Z EN
5, Bud-L OIRMNT K D Chit O X EREA AT
WAL, ZORMEEMET L7z EHERL .

DlEXD, 51 RICBT HIE R TA U =84

WHIFLIZ Chit DIERICEDAELCEZHOTHD, Z
OMAL DB KLV EFREDZEIZ L U Chit OIFMFEEARIC
HEMNEU ., ZOHER lag time [T EE KT L
ZEEZEZBN, BLHRICBWTIE Chit%icd&>T
lag time Z il CT& % nJREM: 2 RIE L /=

2. U BESRREER (pHT.4) (CHITDEYRE
Z2E)  RHEBRIRICY CEERER (pH7.4) %
FAWT, OSDrC O#WitiE ez liL7/z. €D
FERIL Fig. 1) IZRr L7z, B 1R EFEEIZ, Core
DEH T 30 min BLNIZ 100% 123 L 7243, OS-
DrC O lag time {% Eud-L : Chit=1 : 1 TI}Z 5h,
3:1Tlid4h,1:3 TiZ3h,Eud-Lonly TiZ2h
E2D, 1:10 lagtime AN &>/~ pH7.4
Tl Chit | ;tﬂ,vf"ib Z M%&) Bud-L : Chit=3 :
L1:1L,1:3IZBNWTHRTE.

ZZT, %%ﬁﬁzmzﬁ@] S IRAY A S0 2 Xea
FFM L, Fig. 5(@) iR U7z, [FERICHE 2 IO W0
“C%%Wﬁbf: (#&31R, Fig. 5(b)). AKRIFEITFFRH DR

IHENEIIL, Chit%X N KENHDIFE, FEL
f:{zﬁﬁ%i@ﬁbf:. lag time % Chit% O AN LEN
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a) 1st fluid (pH 1.2)

100

50

% tablet remaining weight

Time (h)

b) 2nd fluid (pH 6.8)

100 £

50

% tablet remaining weight

Time (h)

Fig. 4. Change in Weight of Tablets Consisting Only of Out-
er Layer in Test Medium
Each data point represents the mean = S.D. of three measurements.
Most error bars are included in symbols because of small value. <: Eud-L
only, : Eud-L : Chit=3 : 1, A: Eud-L : Chit=1: 1, @: Eud-L : Chit=
1:3, A: Chit only.

a) phosphate buffer (pH 7.4) b) 2nd fluid (pH 6.8)

750 750
€ 500 | A 556 |
E 500 H 500
] [0
£ g
= =)
S 250 S 250
0 1 1 1 0 1 1 1 1
0 3 6 9 12 0 3 6 9 12
Time (h) Time (h)

Fig. 5. Swelling Profiles of Tablet Consisting Only of Outer
Layer in Test Medium
Each data point represents the mean + S.D. of three measurements. <:
Eud-L only, ¢: Eud-L : Chit=3 : 1, A: Eud-L : Chit=1: 1, @: Eud-L :
Chit=1 : 3. Chit only bursted within 5 min.

MEET DHEMMNH DT EMNS, Chit DA lag
time EEICBE G L TS HDEHR L. 51T,

pH 7.4 Ti, Eud-L3iEML 5 <, Chit [JiEfEE
TIN5, Bud-L%ME<L, Chit%
BWIFELILEICRD BN\, Z0), AkTH?D
72 51%, lagtime I3 Bud-L : Chit=3:1<1: 1<
1:3@rank order IZ/25EEZ6N5H, 1:30D
Mymwﬁ3ham©,y1J:1;D%Fm%%
Elxole. 13 3E MR F, SRR

MR TEZZEMS, Chit ORI $E 55 B A3 i
ABNBL o720, TDAEUEHNSEYMN
BHEN, HEMIClagtime IC 2O XD ImENE
Cl &R LUz £, &HEMNAEU OO A

THO, EMAIZIEASNEN- 2. FEEEIXE
/inﬁJ:U B, WHEESAICHEE AN LN

, I X2 HEAIIERORES Z8HmSE,
%@-ﬁ%%‘%fi%ﬂ{ﬁﬂﬁﬁ@ﬁ SIROBHENECEHD EH
=L~

3. E2RICKTHEYMEES  EHHBK
28 2 W2 FIWT, OSDrC O 3Myfik Hi 28 8l % 38Af
L7 ZOFITFig. 1R B v
y@ﬁ%@%(ﬁn4)tﬁ%’,®m®@m$
1% 30 min DANIZ 100% 123 L 725, OSDrC O lag
time 1% pH 7.4 & L'C, Eud-L only &, Eud-
L:Chit=3:1®lagtime NZEEL, FERELT
3:1,1:1DlagtimeN5h &HFRITHR>/~ 1:3
IZDWTIE, pH 7.4 & [RIBRIC &K 2 B R D
RTEM. pH7.4 LI L T lag time 2N EE L /=

DL, 2 TIE pH 7.4 L[AERIC, Bud-LIZiAM#
L, Chit ZZM<$ 2 H DD, Eud-L OFEN pH
WAITHENEREE DRI 570, LAMENET
UizkER EHER L 2. 2O Eud-L OAEMIEZ 4
3 %7812, Bud-L only, U\ Eud-L : Chit=3 : 1
IOWTIEMERRE U 7 AL $E D pH 7.4, K UVEE 2
I BT 2 E &I 2 REFRICHIE L, Fig. 6 128
UZe. Wikfk & D pH A IRV R B EISE T L
7z. pH 7.4, KU 2IRIZBWTIEMT % DI Eu-
d-L DA TH57=%, Eud-L OEMHEET pH B4
WWHEWKTISZ ENHESINKZ. £/, EudL
only & t# L C, Eud-L : Chit=3: 135 &%8)
”ff@‘% pH DEEN Dotz i Chit ©
ko, dBiRoRAMGIEN, #HRELT
Eud-L @?Eﬁ%i‘i‘fﬂ?ﬁﬂéht HERL -
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Fig. 6. Change in Weight of Tablets Consisting Only of Out-
er Layer in Test Medium
Each data point represents the mean + S.D. of three measurements. A:
Eud-L only in phosphate buffer (pH 7.4), A: Eud-L : Chit=3 : 1 in phos-
phate buffer (pH 7.4), <: Eud-L only in the 2nd fluid (pH 6.8), 4: Eud-
L : Chit=3 : 1 in the 2nd fluid (pH 6.8).

F 72, Fig. 5(0)iIZ/RrL 72L& 51z, Chit DFZEMN
pH7.4 L[EKICHRTE /2. pH7.4 L LK T 5
&, BUFHEBEU AR ML 2. 2,
pH 2 & % Chit D D Z T3/ <, pHIZTX %
Eud-L ORFEEEDZE, DEVEKGFT 5 Eud-L 20D
ZIMRREOEIC DRSS EHR L, I8, B
1 EFRRIZ, B2RICBI DA DR EXE &
Chit% OREfRZ M 5 7= D1Z, JEMERRIE U 7= k%
bE DH B A & Y ICHEIE LU, Fig. 4(0) IR L
7z. Chit% O ITENVE ERADRIZEML, 62
W TIZIAfET % Bud-L only 13 10h THELEZ. &
UL, Chit only I3 24h THEEHDIZA SN
Bt LEN->T, HB2RITBITHEHERMDIX
Eud-L DIRRDOBHIZEDHDTHO, T DIREMIC
KOMAMELDEEZ NS T ENS, Eud-L%
08 lag time ICBH5 L TWa EH#HER L=, £/-, Bu-
d-L:Chit=3:1,1:1,1:3{324h TOEEWD
BNENTNOD Bud-L EFERZ FE LGRS
. 2RI, Chit DZEICEX D, Eud-L OEM@MN
WL S IH S N7z EHEZR L 7=

PLEXD, 5 2HITH T 5 EY 81213 Eu-
d-LWEMLIZZEICE0ECEZMADE, KO
Chit DZHNEG L TS H D EHERL 72

4. The sequential pH change method 553 <350
WEHRBRICBNT, HEELAZE 1K T3h L
b, U BB EKR (pH7.4) T4h DL BB
EZHIHIL, B2 W TEMERHT 250202 L7

a) Eud-L:Chit =3:1

S S =

100  3h 4h 10h

Percent released

b) Eud-L:Chit=1:1

A O e

100 | 3h 4h 10 h

50

Percent released

Time (h)

Fig. 7. Drug Release Profiles of 5-FU from OSDrC in the Se-
quential pH Change Method

Each data point represents the mean £ S.D. of three measurements. A:

Ist fluid (pH 1.2), O: phosphate buffer (pH 7.4), €: 2nd fluid (pH 6.8).

MAVE, Bud-L: Chit=3:1,1:1Tho7%. D
2RHEITDONT, KOERNORMITEMNT S0
2, B A | EE TR, ERICER S Y,
Yk 2EE) 2 M L7z, Fig. 71ITRLEZEL DI,
Eud-L : Chit=3: 1 [FBEZLE L 72WIGE & [H
BRI, 1R, U CRRIERER (pH7.4) IZB0WT
B ORI ZEAH TE. KL, Eud-L:
Chit=1 : 1 Tl 1 WITB W TEY O K 2 1]
TEbo0, U UBERSERKR (pH7.4) TIEHEA
30 min 0 SR AT I 4, 4 h BRI 50% O
YD I NBEERERo 2. UL, RO
1RICB T HEREEH O RN S Eud-L @ Chit=
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1133hT10%, 1:11327T%EENHPSL TH
D, Chit DREMBICIDEUCZMFALICENEL TV

7272 EHER L /=,
AWFFE THFHELL 7= OSDrC 1%, #4812 Eud-L &
Chit ZF5 L, HB2HELZE 1 TlE, Chit @izg

fRIZ K U A Ui FL D 2703 lag time 12 & % T
b, %@%‘ﬁii@%bi Eud-L O¥HEIE &I XK DM
, KT eNBH I ENHSNER ST D
H%’a?uﬁ'bt U MR E R (pH 7.4), KOS
MELAES 2T, Bud-L WEMLAZZ &I
c]: D HEUC7-MFLDZE, KU Chit DIZHE A lag time
WCHEERIT U MR-

Eud-L : Chit=3 : 1 24 @ ks &9 % OSDrC
X, #ABIKICHT S lag time 78, BZ2EEL
1R T ENAPRMRERICL b, U > SRR 1 R
(pH7.4) Tl3/MG@ERHM ETH D, 51T
BRie 2 e IC A X B TH R ORE RN S 5N/
ZEXD, KEBY—7 T K E L TR
MR I N,
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