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Abstract: Intestinal Peyer's patches (PPs) are important sites to induce mucosal immunity response. As a kind
of specialized epithelial cells in PPs, microfold cells (M cells) have a unique ability to take up antigens and can
promote systemic immune response by transferring antigens to dendritic cells (DCs) in PPs. Selecting a suitable
drug delivery vehicle and modifying the vehicle with a specific ligand can target drugs and bioactive substances
to M cells to exert a therapeutic effect on intestinal immune-related diseases. This paper reviews the relevant
literatures in the past 20 years, and summarizes and analyzes the ligands, types of vehicles, material properties
that target M cells and main factors affecting the uptake of M cells, in order to provide construction ideas and
experimental methods that can be worthy of reference for the study of PPs M cells-targeting drug delivery strategies.
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Figure 1 The structure of intestinal Peyer's patchs and the antigens uptake of M cell. Peyer's patchs (PPs) are organized structures consisting
of follicle associated epithelium (FAE), sub-epithelial dome (SED) and large B cells follicle. Antigens enter into microfold (M) cell in FAE
and then are passed on to dendritic cells (DCs) in SED. DCs can directly present antigens to T cells or B cells in PPs or reach mesenteric
lymph node (MLN) through drainage lymph
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Figure 2 Delivery strategies for M cell-targeting nanoparticles. Smaller particles are more easily taken up by M cell than larger particles.

Polymeric nanoparticles or liposomes (loaded with drugs or antigens) modified with various M cell targeting ligands including lectins,

peptides, pathogens and antibodies can specifically bind with the receptors on the apical surface of the M cell and so as to transport across M

cell and deliver to dendritic cell
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Table 1 Specific ligands and vehicle materials in delivery strategies for M cell - targeting. DDS: Drug delivery system; DSPC: Disteroylphos-

phatidylcholine; NGPE: N-Glutaryl-phosphotidylethanolamine; PVA: Polyvinyl alcohol; BSA: Bovine serum albumin; OVA: Ovalbumin

DDS Conjugated material Ligand Receptor Loaded ingredient Particle size Ref
Nanoparticles PLGA-trehalose UEA-1 a-L-Fucose residues HBsAg 380.32 nm [42]
Nanoparticles Chitosan UEA-1 a-L-Fucose residues BSA 260 - 280 nm [43]
Microparticles PLGA UEA-1 a-L-Fucose residues HIV 5- 10 um [44]
Liposomes DSPC UEA-1 a-L-Fucose residues HBsAg 300 - 500 nm [45]
Microparticles PLGA AAL a-L-Fucose residues Allergen 4.78 £ 0.6 um [46]
Microspheres PEG-PLGA RGD B, Integrin OVA 552 + 16.5 nm [47]
Liposomes NGPE WGA Sialic acid - 100 nm [48]
Nanoparticles PLGA-PVA CPE 30 Claudin 4 Rhodamine 6G 450 - 512 nm [49]
Nanoparticles PLGA CPE 30 Claudin 4 HA protein 280 £4 nm [50]
Microparticles PLGA CKS 9 - BmpB 3.07 um [35]
Microparticles PVA-chitosan CKS 9 - HBsAg 296 +21.80 nm [51]
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Hi 4 T LL3E 1 UEA-1, CPE 30 1 CKS9 25 it 4 (1 45 1ffi
SR — 25 $E R B AR ) PPs M 41 PR RS I 5
42 BERME

FE 25y 15 R A8 FH I o iR 2 24 DR R
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HA R T F 45 252, 0, 7] ¥4 PEG £ 78 7E PLGA
YKok T, 45 A RGD ik LASE R M 4T FFse il 5
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5.1 RE
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XA RE R T R P AR AE S 2 A S R Ry . DR,
7E PPs tH M 2 fild m] DAAR S W 51 77 1E AT 1R 490 KR
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IR SR, JF B H e IF R SR R R i A R
F102, Ak, G ERr g KR 4 B 5 K AR AE AT BAE—
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M 4 it 2 B 5 e WL B0 B 2%, AR PR T ] RE 68
PR IEMR ST, H SRR RIS L T, Her A 51 /E F AN R
L B e e PEAE .
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DABE BIORL 7 (Wi 7oY . Rt 75 3647 M2 B 1 55
W TR FE Y, REAZ 78 4 WS M 4T A L DR b g 22 5 5
FU S0 45 IR 0w 22, DL B 45 2 3R e R 1 6 B A
6 RE

M £ it 55 B e 5 i et R 4 i 2 38 R 70 A
T 8 A i3 280 6 2 e 82 (1) B AR o5, I A 1 2
IR 9% A s D B ) AR T4 D O 1% A M4 i
K T W SR R . MRS 98RE 1 1 i
(inflammatory bowel disease, 1BD) & % 1% kH 5% < 9
AEYIECR, WA KRB, K ATE FAE 1) S g2 | N /&
51 % 1BD [ 85 BR08 H M 41 i 502 (1248 4k n] LAFE
N IBD [ R 2 WiABARTT ., PRI, 78 A SR T 72 o, A
B VAT LORE M A i I AR N TR IBD K AE I H
BT B, JFAL J M2 PR A 1) AN 25 ) B D PR )

Ji 3% 3% %5 PPs LA & 45 56 1BD HIR 97 AE F . SR 10 M 41
M 1R, A28 PPs FAE H (1) M 41 fifa bL 451 A~ 51 5060781,
L S 326 3% 1) 245 )R R S P S ) M, D) M i
BB AR DA T 32 i MG B8 ] s v 3, 3 1) O 4
(R IE T R0, A 5 5 365 11 3 A B A S M T A
7E M SE Al b ) 2 T A3 Y MR B AR IR W R I
17 M 4H AR 5 PR b 2D, A S ) SR W S B AN [ )
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