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Application of colon targeted drug delivery system in fecal microbiota transplantation”
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[ Abstract] Fecal microbiota transplantation(FMT) has a unique therapeutic effect on a variety of disea-
ses,and its common therapeutic approaches mainly include oral administration,nasointestinal tube,colonosco-
pys.enema and etc. Among them,because of its convenience in taking, the injury of taking oral administration
multiple times is relatively small. But oral fecal bacteria will affect the FMT effect if it disintegrates in the
stomach or small intestine. Colon targeted drug delivery system (CTDDS) enables drugs to act on the colon
more accurately,which can improve the therapeutic effect and reduce the adverse reactions. In addition to the
traditional pH-sensitive,time-delayed,enzyme-triggered, pressure-dependent and so on, CTDDS has developed
into magnetic-driven,ligand(acceptor)-mediated, nano-drug and so on with the deepening of research. In recent
years,some studies have combined them and used CTDDS to carry out FMT, which has achieved certain
effects. This paper systematically introduces the application of CTDDS in FMT.

Oral fecal bac-

[Key words] Colon targeted drug delivery system;

teria capsules; Review

FETRFEAE (FMT) J2& — ol il Fie A 2 5 v i1 14
FE AT 2] 835 0 I 38 9, DT i 26 3 i 3 B JRE R 2 I R
S S5 URE. LRI M R k. FMT B4
I3z N T 2 R0 T B BIRTT L R T R I
PR, AR FMT £ 8484 i I B v
1\ 5 W A i R T R 2 R e e AN W B
fa B g s e T — o R A, R ASE, X
A" 4. FMR i 2 2 fe 7 3 10— Fh 45 245 07 XL (L
ST TR BEAR 2 7R B RN b BB R, T N
) v T P A 45 AT e el 2 B 5 X i o T R A ) [ IR
T FMT &R, W] 6845 i 3 B 0 1) 3 3% 45, fili
25 AAE B B /N W TR R ORI i R — S B A T
PRAE, PRI TR 45 i 8 1) 45 245 &2 48 (CTDDS) 78 FMT

x  BE&IE LA P EGRHEE R FWE (MS2021030)

A

< {#{51E% .E-mail:jinheiying@hotmail. com,

Fecal microbiota transplantation;

R 2 3 T ok e TED
1 CTDDS

CTDDS &4 N 45 25 )5 AN 4E L iH LB B2 4,
Bz 1% 2 F W s 45 W J5 T 16 3 i S804 il o R e 2y
Wy, LRI R GIRIFER A 2 2 &5, CT-
DDS J& AR 3 4% B 5 5k 0 A B A o5 15 0 1 R T B
FE N pH R | i R ik & AR T KO
IG5 CTDDS, LAk, i %5 0F 52 i AR Wi B A, 3 4F
R AN W I B 18 228 1) 1 50 T B 5 O s AN K Bl &
Gt BCAR (28O A 1 25 W ik R G ANOK 25 A%
Z 48 (NDDS) &7

1.1 f£% CTDDS
1.1.1 pH #U&A CTDDS pH &% CTDDS F

H[EE S E%E . E-mail: 736857385@qq. com,



AREHT A 20234 6 A% 39 %% 1241 ] Mod Med Health,June 2023, Vol. 39,No. 12 * 2091 -

BLRARYE E W B AN W 7 B pH 225 5, 38 X pH
WA R A D 25 ) pE A7 A0 B, i e pH K Tl 4%
F 7w, LR B S R AR . 22N N
T SRR S5 L X 259 LA pH SRR A R Bk b
T Bl 0 H 3 45 0 LA AR 2 45 R A6 i . O T 9 R 24 B 7
B e/ i R R 1 SRR T S BRI, BB M 1 45 B B
i, ZRAR MRS 24 W 22 8] Ak 27 e W7 24 8 60 b L
SR AR I EH .

SR, pH BRI CTDDS 5 52 3| £ fh i [
WA AR S AR L W pH R E L E
B3z iR Rz Sk AN R R, AR IR
A KA R R B AR A e Py AR I &K 5
HAY pH A 3h S 2L v] fE 20859 pH BUR A CT-
DDS HICR  FEZG W AL S e B PR B 25 . I ARk
WAL AR WA AL R G MR X 25 AT e g b L 2
TR RSN K ORE B AR i AR LR R
A 5 1 700 B DA IR B FE B /N I 8 e D R, 4
BB E
1.1.2 BRI CTDDS B CTDDS & UL E B
HEZS B[RS — SO USRI L fiff 1 2 24408 2 45 15
NETTF R B2 TSR B &5 B #e m i H . — i
AR DRSS 2 45 KA 2 6 ~8 h, Hop B (/)
Wiz a4y 9o 2.4~6 h™'*, W CTDDS 1
il B T 25 RE X fR A, L o A e s o R A A
FAARM B E BB s H W, U2 R RE i
A )2 TN B )2 S 2% 25 W e 1 T AR Y BRI (R ALK
2R 25 W R 2 ) ) R iE— 2Bk T2 R
PRIME- A o fi H T G b ik 3 45 i 0 1 SR, AT
BT A W, A 2 £F 4k K L EudragitRS30D % 5
IKIEPEAR T IR TN SE 4T 2 % R T 2 H L 47 4 K 4%
B Y, 0 Falk 23 w4 5-2 38K A% 1R 45 i 2% %
F () Fl Searle 23 &) A 4EH7 00 K B33 5 R i# i
BE2 2 ) 2 7 i ik B 2 W R B SR . b A Bl AR
CTDDS % 5 FIK & 1) 5 Wi, A I 75 45 1 & ) 2 ALt
MR 25 X — e R FRRE T ZA 2 AR5
2 R
1.1.3 fiffih & % CTDDS i fih % % CTDDS K #i T
45 i 20 T A E TS R RN R B 4 I A W R R Y R
AT IR TR B 30 R R A 2R B
HF CTDDS, 8 iR A YT LL7E b3l A6
R L S B P L R Bk 25 T A P s A LR o R
FIZ5 M, S Y S5 A B S AT AR W AT Ll ek 25 )
BT M R VRN SR SRR . A B B T
REAT FI] 3 A3 786 15 2 T A0 24 W i 2% Ak 2 [E) 1
MR BRI Y . % R G ik HA KB AT e A X
BEAR I AR AR M G D L 2 A R R R
Yy A PR S A1 SR L i % R CTDDS A7
—SEPRTE I B A (D ZHE A T 2 IS T AR s
TR AR (2) L2 Wi AR K 22 B0R DL R b i i AR
FEZ WA 2E B SZ B L T 22 0 19 55 K M A 5

KT RE S BRI 25 W e b AR E R Ll
S B 39 ok 7 MR A [l 5 (3) B = BB RE 1 & £
B4 85 BRI i R PR T 8 ok & D CTDIDS 78 45
253 1 B R
1.1.4 HFAR#E%E CTDDS & /1% CTDDS &
LI B Wi 5 25 B 14 R R R R Feak BT L IR F
BB AR L 45 B R Y 7K 0 R ik TR B A R
WO S B0ES i 25 00 6 R 8 O, TR L Y T 3 U S
it 2% Fi 2 X A 7= A A R R s B AR 2 Y i 51
FESHARIE 1 FP e, E 6 R 2 DL L A A
Bk g5 I I . R BE T 52 45 i i o 7= A= 14 He 77 100 i it
RO 258 . AR Ok BT Eudragit & 818 RHE
SJ 25V GRE B RGP BE L A 95 & LA Eudragit S-100
BB B A T ARG T4 BR e R
P, FH T 8] AR 1) 0 W 08 PR ISR YT . RS RS
P B0 AF 5% UF 55, % B 48 B A R A 9 I A7 R M B B
(pH1. 2) AR £E 22 v (pH6. 8) » H A B K 1Y i iy
FA] 76 1~8 h PN 24 A] 2 35 4 v A O 24 i L TR
TR CTDDS LA $ FH 25 M 45 1 b1 B Sy 804, 285
G E LA LA AR R F 4 AR, AR A X 24 A
WRAE S BR MR ZHRANE HEREAK
I B FF T

Bl W IRA AT R Bl — R 25 i A 25 R 45
FEAE 2450 221 AL 38 3% B 2 7 00 5 W % 2 4045 L 5
ZAUAR DR 2R 5 0 B A7 A v R 25 BB . R A o R
JEZ AL ATTZ5A T ¥ 5 — CTDDS M 5 A HL4l
AE—RE.BREBEEERESHAYRE. CIRIEW
£ pH-B i 8 | p H- TR A A0 2 | p H- B[R] - B R 4K ot 7Y
45, W VARUM %655 56 6 pH7 TR fi#89 Eud-
ragit S FHUYEVE By 40 45 G & pH-B fil 29 /9 62 4K 7%
JLLIERIEM R R H , LHEBRGHE B R EHE B
BUAS T8 IR 9T AU

LI 78 CTDDS Wit h e ik e &M 2 2
5T, I B JUFPE T 0 500 28w I R . 4%
T+ 3% 26 4% 555 (1) 45 i 38 1] 5 1 — T TR0 A 4R S P FRDRE il
B LA AN 5 — 7 T, A S Ty Ik ] BB A 25 ) B ik
il Z Wi e A B i P RS R > T R
S VASESE /T WL e o b | = 07 NI = ) [T
1 55 235 i ¥ 1) ] 700 9 7 20K A8 Ak 04 SRR AT RE A B
pH B 532 i (8] A2 B 02 0 RN B8 B 3 952 0 1
AR AR LRI AR S A LA, TER S I R R
GRS A RS I B0 1) ) R0 T ft RE 45 i 21 2L A
BRI 2 SRR S A PR i, i T AE S
Be 7 AR FRAR R, N BB 28 37 26 W )2 IR 245 W ok 41 41
B b Rz A SO S A5 L H R R RE R E
24 ) H KRR b A A b R B 25 i R A1 U RN R RE

g,
1.2 CTDDS iy HAth A1) 35 R 48
1.2.1 WEURBh RS RBEUK 3h & 483 ik 4 P 14 1 il 2k

PR R A0 B TRORR e 90 DK SR L 0 1 i 5 £ 0



* 2092 - AREZT £ 2023 5F 6 A% 39 %% 124 ] Mod Med Health,June 2023, Vol. 39,No. 12

FLW) & A2 FH 1 32 45 R [ 245 90 36 3% 10 35 24 80 il 771, L
SRS REPEAL RS AR A A LB B B H B, GRI-
FANTINI 227 JF % 7 2 ff R [6] f B A 75 0 5 3
ik A%, it mADb198. 3(FATL i 5t Pk o v p
U B 25 W i 0 1 35T . ot mADb198. 3 B
T 25 4 3] 68 IR M 90 K 0B B AN £ 40 B 3 i 1k
WM, IR X 2 Fh FR G5 A HE 1 45 R AR
LA DA I8 5 R AR A B AR 3R S 0 o 98 RE A K ) T AT
WA EWFSEAE B TR UE B 25 W % % R G 1 4R
FHT FAT mAb198. 3 194 ) F 1 158 1] 45 25 90
SV T T 04V T, Sk 45 P I ) 25 W 25 JFRE T BT I
wAe,
1.2.2 BEEREZEBONMNFHAYRMERSE WTEA
R R I IT S R IR A S RE R E 2R T
JC AR (32 440 A F: 1 R G5, 38 2o 48 0 3% T ) S g AR
595905 B AV 2 3K B R Sk A2 R 22 T %) A A R 4
TR [ b S s SR BAR (O A SR R Gl
LA AR HE ¥R 40 M (B AR E SR (R D 1 3D
il 2% 15 1 3 28 110 45 b C A (81 e 4 L K L - R A B
B AT . R E, AR nT DL pH K A
RS AT L DR PR i M 2 v HL W 18 R E R
I s s Sk
1.2.3 NDDS 245 2% 80 35 1) B¢ oF e 0% 9 oKk 82
AR F AR R A, L5 A AL B 45 i 0 1l a9 1 Gk
. A2FIN R NDDS fE4% #2045 5 iz i 40 54 A
f) TR R T AR, I HLT DL o 2 A o SR AT B L LA
RO IRA R IS, A W58 NDDS B KR 3R
T AT LS 35 5 A0 i 4 BCRN A O ROR ST L B T
FNAN A RS RIN R NDDS 7 25 Hy 10 1) 1) 55 4 45
AN - i R R (< IR O i SR 8 L P
NDDS ) 2 1t 7] DL 5§ jf 358 43 45 4 - 0Bt 14 o fic 4
AT DLRE S b 5 0 A0 i 2 T A 2 3k Y B R B A2 1R 4
B IEH B2 N TEA ok G RN . R U, 1 4
K2R 45 M A% b A R T 45 1 R S R R IR T
PR Sk 290 DK SR T LA 5 A8 0 B R L R YR T ROR
SRR L AR B B (HHAKRIBFET £
R, A2 5% S Ve R T, 25 ) RN 3R AR TE B R Y T R TR
PERE AR pH AR A6 L B e A N I B &R G B B
A X BB HR A e I NDDS [ 45 i i 18 S i 2%
2 FMT REBHEEZRRE

FMT J2& —Fieff fa fe 2 08 o () 0 B0 1 31 AR 3
(4 Jig 3 PN, AT i A8 25 Tl 3 B BE R B IE R 45 5 T
RE. ACIRIT I B s B 25 AL S A e . AT g
TE TR HE DL 2T A R 22 R Ak I T 2R L S BN B g
ARAS S H L T M B S M L R GE AR
s AR E AR R HA IR YT BT B A O R
PREAE S5, FMT /B I — MG )Y k. 6 F
2013 AR A IR 7 X ME A2 B B L (CDD 1Y I IR 3%
Ferg Y H R T A B & AR Tz A AT, B TR
AR TR ZF F0LAT B AR DG 2 0 | 98 2 g 9 0 M T B

i 5 PR 0 5 i 1 B0 YR T L R EUR T R A A I R
/e

FMT WA ml 0ok b od i feiE & 12,
FHAE RS EE R O, P LB R R EE N B
EOPHAERR EEAHER S .

2.1 LiEfEGRAE ORGSR
HIE 2, A A 7 R TR S H I — 2R TR IR
FIANR A E ML 2 2o 3 2P I %72, fiff H
TE 45 i $0 B . IR AS AR R A A I s A L B
(Dl AR 72 b a] DLBR 25 AR A 5 7T e & 2 A2 76 1 75
A R EE L RE R A (2O X T2 I B
P BN X TN BB 52 5 48 L 405 W 4 S8 3 S AF
S ARXT AT 5 (30 MR J7 8, ANl P A g% . R H:
X} T B BEAE TG R A B e MR A — o R A
TR FE A F 98 S50 A B e LR, 57 2 400 5 F i
fERBRRR S AN TE 2

2.2 TEERE SBEBEIERETEESEN
IR EHEI . 2R EREHEEAMITE 20~
30 cm DA LU S 512, 2 B AR HEMARIT
25 O E T EMT B B8 W20 40 B % 17, {H Xt
T AR P ERE R AR T B IR E M (45
BRdEkiEAT FMT 1 i V5 %5 8 i RiE4h. 8 %)
e AL R AN 7 NS TN P S e 1 B NI S 2
JO7 O 6 U [ R A L AR A AR L K T
BR ILAE 2 0 AR T A e T

2.3 FHfkEgAR #dEREREET FMT, %%
PRFRAMEM , DL DR 28 B AR B 30 min DL b, DL R
FAEEM R, AT EEEE, Wi xR BB, a0
BN H A AE T, R 55 24 B & S AXES , T H T
LB K 5 AN TR 32 10 gL SR B8 R A M 3 1
B 1) RL(E A5 7l DT I T BB T R 22 W A A BB Ak BT
B0, HURT BB AN 38 FH T AT 1T 46 24 LA s /s A 25 25 1
B,

25 1 5 A M A AR AR X T LA RS A B AR Y AR
S (DREWS RS E M W R R T %2 B B (2) fig
i 4 T 0 7R 235 W 1 OO0 » MR 408 M 8 PR R I O 7 i R
A7 B 2E T, LX) AT B HE AT I A O A R A
A HAbNE A s (3 Re e PRt 0T 2 A9 ZE T L $2 /5 I IR A &L
R H R L G5 i B T AR R R T I R
NREMN 37 . BLAk . 45 M B A T Hofh ik 42 5 800 W ig
V5 %5 i 18 S0 B i AL L 3 LY

MR A 3 932 B2 FMT 1897 10 i %
ANREAR Sy J B2 B 4 L S 3 41 45 W e 4 RN E
MR EMEE FMT )G 1A BE RSN
67.18% .68.63% .67.23% .61.21% . A 3 0] (1) -
KAE SR B 5N B2 A 4 (35, 22%0) (IR BEA
(30. 24 %) &5 Ba 2 (42. 54 %) FIHE W 40 (32. 62%)
Hodp V5 20 9 b B2 g A (4. 49%) . I
(4.58%) Bl 4l (7. 83 %) FIE M 4H (5. 35%) .,
MR 43 M R 5. 30%,0. 69% 2. 99% 1 1. 07 %,



AREHT A 20234 6 A% 39 %% 1241 ] Mod Med Health,June 2023, Vol. 39,No. 12 * 2093 -

WAL W2 508 0.0.1. 87 % Fl 0. 53 %, Jig Y5 P %
YR A A 0,0, 1. 49 % 1 0. 53% ., ZWF5EIE M
BB S BB RAT A X BRI L
iE K ARG R AR G, TR b A X A TR o o I 1l
TE AN ) B RS AR i A8 R T AR

WYESye ok ATSEERy I Nl (A R e
H5EREEZ. BB ERGAEE L AL, FERT
S5 B W R W 1) R S 0T R R X L B A g R A Y
DA o W P k1 BB R T A R, HLAS BB R IE T B 1Y
SEAER, 45y A X R 24 o Tk HOE R
T BRI S L 0 AR 10 2 R A

SR TN 0 98 S B0 H B 3 i, 7 &
RN A AR AN S RE . BIH AN Ik, ¢
F 1 AR e e FMT 3657 18 1 5 5 19 AF 5 A B F 2 07
M2 8 JHD . N —H b ITFAl — 8 S 50, 4n 5] ht 4
SR TT B 8], LA K #9252 5 W 18 TR R 1) A B s
3 OBk FMT Ml &K A
3.1 [ FMT 3697 CDI i Rl KAO 27
A W B A e R AR ARG 11 R R 4 % FMT Y
At 5 AR ME AR T IR B & («CDD) Wil i 45 s B3k i
FMT MyPEBE H 5. 15 A ) 45 2 . KHANNA 250
Xof S 58 N 25 W HEATAB R A R R R 1T IR 3 A
it B3t 27 260 v 20 B R A AL 7L NI 4 CDI 34 i R
KF 97% ., JIANG %9 fE CDI 324k &% b fifl FH % T
ZEAE Y T 11 R e 2, RVl R R T I R R 2 Y R T
TE AR AT 0 SR TR RS B O /D L (H 28 i R 5 HE A R A
[il., BLOUNT 2 ff 58 15 i, — Fh 4 4 RBX7455
% TAER IR O IR FMT 25 90% 1Y rCDI %)
PBITIT MR . STALEY 25353 DLk T 245 4
5T R S il ) CPLOT, 78K £ Fl i 7 i 24~ 27 R
W AR R 6 rCDT IR YT I R B M) R 35 5 88 % .
3.2 kR FMT 697 Wt 9 1 45 B & 09 16 IR R
COSTELLO 25 #3t 7 —TWUH | 2 78 70 % B3 56
W, 58 5 7 1k 4 W R 2 iR B AL % 8 A Y SER-
287 (JERER [T AL Bl F BIR A 9 s B FNIG YT . il
H SER-287 IGY7 J& 345 Ifs IR 2% ff% 1) S8 & 2R 90 i Bt 9%
P45 I R A I FE K 3k 8 /b, 3E IBD & R 3R ik 88,
AR IZ B 7 6 T B BEAE 16 SRR A 0 o e
RAH—EHER,
3.3 H ik FMT G718 1% i AU A6 09 I R H
RS R FMT 89T 270 101118 14 iy 750 4 6 8 2%
Horp 120 BE T ORI B 3 d 120 B S A
6 d 130 BifH FHEE s, 4550 W, 1 A A il R st
AR B IH A (74, 2%0) 1T IR 2E 41 (60. 0%) il
B (53. 3% 16T I 3 N I R M3t 3R 43 il ok
71.1%.53. 6 % Fl 44. 0% . Z5MBE LA B W & A= R
BN 76, TV BRI 39, 2%, DR AE A
21.7% . S Rp AL NI A 2 RN 45 T e 2 R R
UL AS B2 41 Sk W A G AN 3 (17,5 %) %0 HiK
(10. 0Y0) FIE VS (36. 7%0) . &M AALUEW T 1 il

6 I ST RO LA A S A R AR T RO 56 L HLTR
BR T 40 5 2 A e YR A [ A9 97 A

BN T e 2 I AR R oy R S R ST 1
32 PR FE TR I 1Y ) 25 1 T A A L SRR 2R R
] 14 M 0 S AT R TG v A B AR TR
Y8 S2Son- RN 7R SERIA SEELPIN )7 B IR
Wy RE A HE 1) TR 45 1 A B WRE JCHE fik B RN
TAE T ALV TR 1) 305 R 22 52 30 R i TR o e
&5 i ¥ 1) R R 4 E AT FMT B9, R — A B &
JETT I .

S % ik

[1] REN R,GAO X,SHI Y.,et al. Long-term effi-
cacy of low-intensity single donor fecal microbi-
ota transplantation in ulcerative colitis and out-
come-specific gut bacterial J ]. Front Microbiol,
2021,12.742255.

[2] TARIQ R,SYED T, YADAV D, et al. Out-
comes of fecal microbiota transplantation for
C. Difficile infection in inflammatory bowel
disease: A systematic review and meta-analysis
[J1. J Clin Gastroenterol, 2023, 57 (3): 285-
293.

(3] MALLSR, AR EE, SO, 45, 8 A B4 48 16 11 18 PR i R
I7 PR B ST R L) ). PR A R S 5T 5 L B
2021,18(4) :132-136.

(4] EWIF, ik, A8, 55 ZE 08 4 48 16 2 58 Ve (8 i
BT B (B R AE A R R LT ] AN EE 2
2021,49(7).827-831.

(51 VFEE XU M. 11 IR 45 i B8 1) 25 24 R 42 & Ml HOR
LER[T]. W R AR . 2017.36(24) :59-62.

(6] ZBBE, AR, EATR, 55, 45 7 48 ) 45 25 1 &
HARM BT LTt E B2 24 ik, 2014, 23
(16):1868-1874.

(7] B2zl i —, TR B, 55, 25 I 8 ml 45 25 R &5¢
MUEAF ST R [T 1. AR ARl K 4= 2% 4, 2018, 49
(9) :88-96.

[8] LEE S H,BAJRACHARYA R,MINJ Y,et al.
Strategic approaches for colon targeted drug de-
livery: An overview of recent advancements[J .
Pharmaceutics,2020,12(1) :68.

(9] Z=/NJ5, £, 22 0], 55, pH-I i 71 35 2 45 i 0
] SO AL AR T2 58 S AR SRR AN [T v i 24,
2009,31(12):1841-1844.

[10] ALESSANDRA M, SALIHA M, LUCIA Z, et
al. Enteric coatings for colonic drug delivery:
State of the art[J]. Expert Opin Drug Deliv,
2017,14(9):1027-1029.

[11] BAK A,ASHFORD M,BRAYDEN D ]J. Local

delivery of macromolecules to treat diseases as-



* 2094 - AREZT £ 2023 5F 6 A% 39 %% 124 ] Mod Med Health,June 2023, Vol. 39,No. 12

sociated with the colon[J]. Adv Drug Deliv
Rev,2018,136/137:2-27.

[12] AREVALO-PEREZ R, MADERUELO C,
LAN AO J M. Recent advances in colon drug
delivery systems[J]. ] Control Release, 2020,
327:703-724.

[13] HE W,DU Q.CAO D Y,et al. Study on colon-
specific pectin/ethylcellulose film-coated 5-flu-
orouracil pellets in rats[J]. Int J] Pharm, 2008,
348(1/2) :35-45.

(14 ] R3cds B0, TP, 5. HIRG B2 R 45
AT ST BE R [T 1. W PR 25 W36 97 2R 3, 2014, 12
(3):9-14.

[15] AMIDON S,BROWN J E,DAVE V S. Colon-
targeted oral drug delivery systems: Design
trends and approaches [ J]. AAPS Pharm Sci
Tech,2015,16(4) :731-741.

[16] KOTLA N G,RANA S,SIVARAMAN G, et
al. Bioresponsive drug delivery systems in in-
testinal inflammation: State-of-the-art and fu-
ture perspectives [ J]. Adv Drug Deliv Rev,
2019,146.:248-266.

[17] BARCLAY T G,DAY C M,PETROVSKY N,
at al. Review of polysaccharide particle-based
functional drug delivery[ ] ]. Carbohydr Polym,
2019,221.94-112.

[18] SINHA V R, KUMRIA R. Polysaccharides in
colon-specific drug delivery[J]. Int J Pharm,
2001,224(1/2):19-38.

[19] WEN Y,OH J K. Recent strategies to develop
polysaccharide-based nanomaterials for bio-
medical applications[ ] ]. Macromol Rapid Com-
mun,2014,35(21):1819-1832.

[20] NG S C,KAMM M A,YEOH Y K,et al. Sci-
entific frontiers in faecal microbiota transplan-
tation:Joint document of Asia-Pacific Associa-
tion of Gastroenterology CAPAGE) and Asia-
Pacific Society for Digestive Endoscopy ( APS-
DE)[J]. Gut.2020,69(1):83-91.

[21] ZRPRE WE . 1 RS I 88 1) 45 24 3 40 Al 4%
Tt e[ ]. 4k T 4. 2013, 64 (1) -
210-222.

[22] Y0 KR, 58, PR SC. 45 1 #0825 1 RO 4
T2 ] R BE 25 {F B 44,2010, 17
(12) :54-56.

[23] VARUM F,FREIRE A C,FADDA H M,et al.
A dual pH and microbiota-triggered coating
(Phloral™) for fail-safe colonic drug release
[J]. Int J Pharm,2020(583) :119379.

[24] ZHANG M Z,DIDIER M. Nanoparticle-based

oral drug delivery systems targeting the colon
for treatment of ulcerative colitis[ J]. Inflamm
Bowel Dis,2018,24(7):1401-1415.

[25] HEBDEN J] M,BLACKSHAW P E,PERKINS
A C,et al. Limited exposure of the healthy dis-
tal colon to orally-dosed formulation is further
exaggerated in active left-sided ulcerative colitis
[J]. Aliment Pharmacol Ther, 2000, 14 (2);
155-161.

[26] TALLEY N J,ABREU M T,ACHKAR ] P,et
al. An evidence-based systematic review on
medical therapies for inflammatory bowel dis-
ease[ J]. Am J Gastroenterol, 2011, 106 Suppl
1.S2-S26.

[27] HUA S. Orally administered liposomal formu-
lations for colon targeted drug delivery [J].
Front Pharmacol,2014,5:138.

[28] RAJKUMAR M,KONDAMUDI P K,RUBY P
K, et al. Biopharmaceutical considerations and
characterizations in development of colon targe-
ted dosage forms for inflammatory bowel dis-
ease[ J ]. Drug Deliv Transl Res, 2014,4(2):
187-202.

[29 ] GRIFANTINI R, TARANTA M, GHERAR-
DINI L,et al. Magnetically driven drug deliver-
y systems improving targeted immunotherapy
for colon-rectal cancer[J]. ] Control Release,
2018,280.76-86.

[30] SI X Y,MERLIN D,BO X. Recent advances in
orally administered cell-specific nanotherapeu-
tics for inflammatory bowel disease[ ] ]. World
] Gastroenterol,2016,22(34) ;7718-7126.

[31] MA X Y, WILLIAMS R O. Polymeric nano-
medicines for poorly soluble drugs in oral de-
livery systems: An update[ ]J]. J Pharmaceut
Investign,2018,48(1) :61-75.

[32] CHOI J S,CAO J F,NAEEM M, et al. Size-
controlled biodegradable nanoparticles: Prepa-
ration and size-dependent cellular uptake and
tumor cell growth inhibition[ ] ]. Colloids Surf
B Biointerfaces,2014,122:545-551.

[33] BANERJEE A.QIJ P,GOGOI R.et al. Role of
nanoparticle size, shape and surface chemistry
in oral drug delivery [ J]. J Control Release,
2016,238.176-185.

[34] CHOI Y H, HAN H K. Correction to: Nano-
medicines: Current status and future perspec-
tives in aspect of drug delivery and pharmaco-
kinetics[ J]. ] Pharm Investig, 2019, 49 (1);
201.



AREHT A 20234 6 A% 39 %% 1241 ] Mod Med Health,June 2023, Vol. 39,No. 12

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

MAISEL K, ENSIGN L,REDDY M, et al. Effect
of surface chemistry on nanoparticle interaction
with gastrointestinal mucus and distribution in
the gastrointestinal tract following oral and
rectal administration in the mouse[J]. J Con-
trol Release,2015,197:48-57.

NAEEM M,OSHI M A,KIM J,et al. pH-trig-
gered surface charge-reversal nanoparticles al-
leviate experimental murine colitis via selective
accumulation in inflamed colon regions [ ] ].
Nanomedicine,2018,14(3) :823-834.
XEPLAT, Ji £ 7, ot [ R 28 0 RS AR 1Y I PR N
Z RN [B) AN K SR e AT ] AR TR
2021,33(3):284-285.

SURAWICZ C M, BRANDT L J, BINION D
G, et al. Guidelines for diagnosis, treatment,
and prevention of Clostridium difficile infec-
tions[J]. Am ] Gastroenterol, 2013, 108 (4) .
478-498.

JA/INER 1 3 L 5K AL A 2 T RS AR IR AR 0 I R
R BARLT DL A 2522 44 35, 2021, 33(9)
1104-1108.

DEFILIPP Z,BLOOM P P,SOTO M T,et al.
Drug-Resistant E. coli bacteremia transmitted
by fecal microbiota transplant[J]. N Engl J
Med,2019,381(21):2043-2050.

BN SR ERIE L OBAS S REE A
AT 2V BERE [ i 28 L i N B 3% b g g e
EHLT]. M EE25.2016,40(11) :1161-1162.

W Ja AN, b ik H 5%, S5 TR BE RS AR 3932 fliR
SPRCR I LI 5 AEBEDT A LT ). TR A IH A
F+75,2020,40(11) : 768-777.

EWIF, &, AC 55 FETE R A TE D) BE 1k A
BIT R H AR AE R IR R L) ] SRR R 2,
2021,49(7) :827-831.

BAXTER M,AHMAD T,COLVILLE A,et al.
Fatal aspiration pneumonia as a complication of
fecal microbiota transplant[ J ]. Clin Infect Dis,
2015,61(1):136-137.

CAMMAROTA G,IANIRO G,TILG H,et al.
European consensus conference on faecal mi-
crobiota transplantation in clinical practice[ ] ].
Gut,2017,66(4) :569-580.

CAMMAROTA G,MASUCCI L,LANIRO G,

et al. Randomised clinical trial: Faecal microbi-

[47]

[48]

[49]

[50]

[51]

[52]

+ 2095 -

ota transplantation by colonoscopy ws. vanco-
mycin for the treatment of recurrent Clostridi-
um difficile infection[ J]. Aliment Pharmacol T-
her,2015,41(9) :835-843.

KAO D,ROACH B,SILVA M, et al Effect of
oral capsule- vs colonoscopy-delivered fecal mi-
crobiota transplantation on recurrent clostridi-
clinical
trial[J]. JAMA,2017,318(20) :1985-1993.
KHANNA S,PARDI D S,KELLY C R,et al.

A novel microbiome therapeutic increases gut

um difficile infection: A randomized

microbial diversity and prevents recurrent clos-
tridium difficile infection[ ] ]. J Infect Dis, 2016,
214(2):173-181.

JIANG Z D, JENQ R R, AJAMI N J, et al.
Safety and preliminary efficacy of orally admin-
istered lyophilized fecal microbiota product
compared with frozen product given by enema
for recurrent Clostridium difficile infection: A
randomized clinical trial[J]. PLoS One, 2018,
13(11) :e0205064.

BLOUNT K,GERDING D N,KHANNA S, et
al. 624-comparison of two open-label trials
demonstrates similar 6-month outcomes for
Rbx2660 and Rbx7455-investigational microbiota
restoration therapeutics administered by enema or
oral capsules for preventing recurrent clostridium
difficile infections[ ]J]. Gastroenterology, 2019, 156
(6):1011-1021.

STALEY C, HAMILTON M J, VAUGHN B
P,et al. Successful resolution of recurrent clos-
tridium difficile infection using freeze-dried,
encapsulated fecal microbiota;pragmatic cohort
study[ J]. Am ] Gastroenterol, 2017,112(6):
940-947.

COSTELLO S P, HUGHES P A, WATERS
O,et al. Effect of fecal microbiota transplanta-
tion on 8-week remission in patients with ul-
cerative colitis: A randomized clinical trial[ ] ].
JAMA,2019,321(2) :156-164.

FH 2 5 s BRI ASC, A7 i 5. AN ) 7% A 3 12 1) TR
T L X1 A% i 28 58 A I R T K s e [ . Hh A
M W SRR 5. 2020, 23 (38 1) :63-68.

(e H 1 :2022-11-15 &1 H #1.:2023-02-28)



