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Oral colon-specific drug delivery system and its preparation

WU Qingxi, YAO Shanjing
(Key Laboratory of Biomass Chemical Engineering of Ministry of Education, Department of Chemical

and Biological Engineering s Zhejiang University , Hangzhou 310027, Zhejiang, China)

Abstract: As the development and application of the fourth generation’s drug dosage form, the oral colon-
specific drug delivery system has the advantage of targeting orientation, increasing local drug
concentration, acting on the lesion site directly, reducing drug dosage and side effect, ezc. Aiming at the
drug releasing mechanism, application and preparation technique, the research progress of this field is
reviewed, so as to provide the theoretical basis and reference for the systematic research of the oral colon-

specific drug delivery system.
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Fig. 1 Schematic diagram of gastrointestinal tract
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Table 1 Main types and representative preparations of prodrug

Drug carrier Parent drug Linkage Hydrolase Representative preparations
sulfapyridine 5-ASA azo bond azo reductase sulphasalazine olsalazine balsalazidel”
21-B-D-glucose dexamethasone B-glycosidic bond B-glucosidase dexamethasone-21-8-D-glucoside ™

poly(L-aspartate)  dexamethasone amino bond

glucuronic acid budesonide B-glucosiduronic acid

dextran flufenamic acid ester glucosidic bond

amidase
B-glucuronidase

endoglucanase

dexamethasone-poly(L-aspartate) )
budesonide-3 -D-glucuronidel!"]

dextran-flufenamic acid ester[!)
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Fig. 2 Schematic diagram of sulfasalazine (a) hydrolyzed into 5-ASA (b) and sulfapyridine (c¢)
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Table 2 pH-dependent pharmaceutical necessities and

representative preparations

Pharmaceutical Sensitive  Package Representative

necessities pH value drugs preparations

Eudragit S100 >7.0 5-ASA Asacol %]
Eudragit FS 30D >7.2  meloxicam meloxicam/!¢’
Eudragit L100 =>6.0 5-ASA claversalt17]
methacrylic acid/ crylic acid >7.4 5-FU gel systems '8
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Table 3 Time-dependent pharmaceutical necessities and representative preparations

Pharmaceutical necessities Lag-time Package drugs Representative preparations
Eudragit L.100, Eudragit S100 3—4 h 5-ASA Etiasal20]
hydroxymethyl cellulose/lactose 3—4 h 5-FU 5-FU compression-coated tabletst?!]
hydroxymethyl cellulose/ethyl cellulose/Opadry 3h tinidazole tinidazole tablets'?2]
Eudragit RSPO/sodium starch glycolate 5h diclofenac sodium diclofenac sodium tablets 23]

R4 HBE/EREZBGHEMRARHR

Table 4 Bacteria-triggered pharmaceutical necessities and representative preparations

Pharmaceutical necessities

Hydrolase

Package drugs Representative preparations

azopolymer(polystyrene/hydroxyethyl methacrylic acid)
xanthan gum(XG) /guar gum(GG) /starch
amylose/ethyl cellulose

pectin/ethylcellulose

azo reductase
-mannanase
amylase/cellulase

pectinase/cellulase 5-FU

insulin/vasopressin  insulin capsules/vasopressin pelletst25]
indomethacin tablets26

5-ASA tabletst?7]

5-FU pellets/ 28]

indomethacin

5-ASA




« 214 - b T

py,
£

1% %64 %

i 5 2% /N R R A OIL R i o> T AL G R R
CIHRR S T BRI s e . 15 Bl A
RYy, LA R YR B R/ R R AR,
A 0B B 2R /I Hs 2R RS e AN AL ). 100 R o )
RSN LG« L6 TR E 23 W6 0 8 R0 e Y 1 T
LR s . B 25, AR E AN A =
W e B AS BRI SR T BT T 4 i 1) 4 2 R PR
Jrag

W AMITFE 5 LA e B BE VE B Al &k 2 48 3R K 53 1
PR R APRL . 2R 4% VR [ 05 il 4% 5-ASA 225/
BR . LA BB E A R & SR AT 4 FOK A SR E Y
PO 5 5 7 g A AR B, SR T T 55 1 8 B R X
5-ASA BZG/NER HEAT LA A AR, JE R A
5T 5-ASA FZG BRI R 2 PERE T T IEST,
UE S 2 /55 L AE VE R BN & 21 2 R K 43 B 3 o o L
1 2RG . BAHORBEEEZ LN 45 pm 1, BENS
i} 52 ' 1 3 v e 0 A TS K A, JE R o T8
Py B RO VE R . (EE AR 25 2 oA 0L 45 W Wb 1) il R
IR . SR T4 T e R 2 R AR
WAERTRZ RO A, A2 R AT
55 T VR i AR R A 1 A 0 AR S R R R 3
. Z4, JoRE, WEbEE . A2 NN R
T HHAMS ARG, R G0 R KL H
TET: 4R E S B g iE b B A 85 AL LS
FE 1 235 1 T T T JR I T SR T AF DG il 2R L B A B A A
BHRERC 259 . AL — P BRAR R4S LT R 0 1Y
B FRE
1.5 EAEHBEHEREARS

EF AL . 45 R i 7K o3 F L i 5
WALAERIE . SEEHANEY R R K.
1M 244 Jip T UG 2y I 285 i o X AR A BRI R T . A
A 1) Je A ) SR AE T A TE B AR . W B R R
RV AR, mBLREE LG . SRR 32 45
il 3l 7 A 0 s ) T AR 25 . el B LB B
U205 25 2 G K O T J 45 o) B 25 Tl B 0] 25 2 R ¢
(pressure-controlled OCDDS, PcOCDDS),

PcOCDDS il £ 4 A 3 14 25 ¥ 1 5 1 s g 45
gede (PCDC) . FE il s PCDC I, 55 H 245 Wy ¥ i
BB TE KA M S IRV M Ry B T b, IR &
KA WNRIIRRY, RIFIEAGERRE T, &5
CHELTAERNE N MR IMIAR . SRR R L
D B AR 32 5 g RE B s PCDC I ik i#E A H Al
NG s TETE R AR T A BTR AL . R Al £

FAEROENBEER, BB A/NG B EKER.
TR s [BIKAS 32 15 i e g s oo T >4 (B sk i A
Zila)a . tEMEE S K EWR BN S F
JERGOR . W5 35 W TR g T s DTS BB R T 52
T B o8 T R A R 25

AER. BT Eudragit K50 HORE N 2550 4
B RFPERE . W58 % DA Eudragit S-100 Sy 32 2
FLAHPRE . A 1 28 BN B 23 HIOMR e g 2 R I 4
FH T8 18] A AR 1 82 i 618 M 10 T6R 97 . RSN FI S )
I OF 78 R 95, % B 2 BE R4 b Y 52 R 1 BR B
(pHL. 2) FI#FMRELZ: s (pH6. 8), HAEKH
I IS 1], AR 1~ 8 h A 24 R] 4 455 A i A L 2
JES, PcOCDDS 4t A= Y5 AH 75 M 47 14 R o 2%
K, S5 G M EAREARF R A, AL,
P WA R, BRI TRAL B, M
R ZARMBE R, HE BAT B 1T &5
1.6 EYHMBELEREREARS

A ELA A2 W R B 1 R 9K B 2 1A B S
WEAAR, SHYMEE . TR RS R
] AR 0. 25 RES M T4 I R R R T, A
1117 S 245 ) 72 465 M 1) s BE N ) 4 55 245 ) Jm) A vk
WG WGH B, SR 25 A R,y LB 3
VIR 25 245 2 GE BR O A W R R B 4 i BE ) 45 25 R
i (biological-adhesion OCDDS, BaOCDDS),
BaOCDDS BEf% ikt % 25 W) (6 B Wil b o B, HE K
2GRS W v A BRI TE) . DA $ i 25 ) 1 A= A
FHEE o R R T B4 2R 5 ) 15 i 3 28 ik 3 T i)
MIRE R T HSFWEE 6 T1, BN RE %M
i B IR T I 2R T 266 T R e TR L 0 i 45 M R R R e
BRI T w2 . BRI 25 ) % i 1 1 3R )
FNE

BaOCDDS 1l # B AR 25 Wy il 570 A1 SR 7Lk - R
ST R W R ORI . VG OR T 45 i L 1) A 0 2 R
R RS . RILIR- LI R W) 2 0K ) AL 4
RAEFPALIMAE T B A0 M R B 31 ECAMs 23k it 4
r BTt B A AT A W I A 1 2R L IR - 2R & 0 T
MEMILE 25 5 5 ECAMs B3It 4u 2% 5 J5 2 7
ECAMs [ ik 280 1] 25 255 0 PERER T 45 1 40 )
e 7 R 247 15 3 R P M e IS 0 Sy A P K
T 5 RARR A JE A B K, TR A TR
A b g TR DR A A B M RE S 25 W B
MMTESS I Mk B 45 25 H . XF 45 1 RO 2136 97
BORD



5513

RIKFEAF RS I 40 17) 4 25 25 G0 R 4 7 8 R BT 9 0t R « 215 -

AR E KRB R R, PR E LA
BRI ILRY (PLGA) AR, @k gk oA
#l 4 H T PLGA # 5-ASA 44 kR, £ KHE Y
REIE S PLGA-5-ASA KR 2 T RA )5, b
58 1 R B A R v, BE SRR S PR b R
Bt T 28 2 2 I3, O L3 ) N 0938 0 R 2
REDT L ARG LA Sk 00 B B LB R R k. A
XPEA L THRIER, MASWEAL, &5 v
AR 1) T K2 12 2 G il 45 1) DR B
1.7 EEBERBRNEHRS

WFIT B, XN R 2 25 i E 1 25 24 R 40
M, R F —MyLEE ST 45 25 A R A B il
WA 250, BIINAE IR W AR ZG T, BTG
MR Z ) pH 22 5 A K, pH AR 45 1 2 0]
B2 RGN TR AR 25 G B S5 b,
DU BT M2 R sl B AP DL LA 5B R 58, g
fiff Tk A b AEAE I IR) R, 3 0 p HRTHS ) A9 o 78 &%
2525 A g0, pH-BERE/ B fik & B 25 iz 08 1) 45 245
RO, MBS REW A E G RE
MR 525 2% (complex OCDDS, COCDDS),

COCDDS #He s pH iy [a] 44 i P i £ i 48 3=
PGP A IR R ST, gk 5 R . DUinE
RIEHE R B, IR R KRR AR pH SO AR
Eudragit NE 30D, Eudragit S100 14} — H i fit
T2 £ 2 A I 2 AR RE & il ). Bl
Pk W], B 6 h Y R B 0k 0 45 i E AL
(pH>7.0) mf, Eudragit &% . 259 I 16 R
B, AR 6~7 h Z[A] I 25 1 3K B d5 ORI, S BLAE
MIZG255% , BLAh, AR T DA SR K % Ik M R
EWBRNIER I 4R (HPMC) 1 pH U8 K
PR A Y Eudragit L100 MK MK, 6l % T 5-
FoUDR s g B[R] -p HLOAR M R 45 25 R 48, IR AN OE R
B, % ARG AR BB AN P E 2
B, A R AR R o 04k B 1) B 2 e

COCDDS #He 75 pH- 5 / i AR Ve 1 &5 19 25 )
) 750 A 280 £ R R R . SR R R AR SRR 1

i 3 LAk SE IR ] A% e BB I R R AR 2R 2
Bk, #RJ5 LA Eudragit S100 4 ki i i 770 2% & i
XoF o SR R 1 5 A 24 el R R A T A AR T o
PRSI FEUE 55 BT AF 5 Higuchi Model, & 4 45
o L 1) 5 2

COCDDS 25 pH- 1 #F /i 1B ] 4 6 1 1) 45
(25 5R0 a0 5-ASA 8B R . 5-ASA %R F il ad
1E 5-ASA 24 )y AN 58 JROBH I R h T T 56 2
Yt 208 Y L BINR A AT R AR R A A, %A
AR AE B RN v R b 2 K 1 v 43 1 T ik R LE
B pH M TR AR IR+ R &/ i, i nf
DA 5~6 h, 4235450 5 78 B -4 45 5% 1 il 1
PERR 7 RS BR Eh B A% . 78 14 h Py Rl REJik 9026
T/ R

COCDDS #fe 75 pH 1 2E ) b B 1 AE il 45 19 24
R0 A s A AN K BR . A 2R A AN K BR D FLIR
BRI EY) (PLGA) Xt pH sk my i 37w
WS R Y R M RE 3 0 K AR T A TR, T
TR KR B R AP0 pH AKHEE, fBAE pHT. 4
WEE TRk, i XA ST &4 % 0 R s
Pk 56 2 B 9 oK BR LA AP 19T AL, G ARk BR
PEARICG BT R . DOKRBREEUS AR 47 4 & 4 T W
il R A AR, B R 25 S 25 2
PERES .

SACRYL, EAMAH ARG RS, K
KA T AN R T8, 259 B0 §E 1)
PP, W AR R, B A 2
R, B ELAT T R N AR R R s SR TR A
VES, RRAZRITR IR R, BERZERZ,
R T B LR R R LA B A T A
Xt 2% DRI LA R X
1.8 BHRUEHERNLEHRS

B LA b A 49 10 5 AR 28 TR 14 235 i 08 1) 4 24 2R 4 LU
Gb, AW BT T — Lo X A i A A i)
PEE SR ZE A h 25 R G0 WA . Bkoh 2C4h g #0 1 25
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Table 5 pH and time-dependent pharmaceutical necessities and representative preparations

Pharmaceutical necessities

Package drugs Representative preparations

Eudragit NE 30D/Eudragit S100/cellulose acetate phthalate
Fudragit NE 30D/ pectin/Eudragit RL

Eudragit RL/RS/Eudragit FS 30D

PLGA/Eudragit S100

vasopressin vasopressin capsules 3%

theophylline theophylline pellets™?]

caffeine caffeine tablets 0]

budesonide budesonide microparticles !
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