Surface Hydrophobicity and Rigidity Determines
Protem Corona on Orally Delivered Nanopartlcles
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Nanoparticle Delivery Systems:

Opportunities and Challenges

v Improve drug stability | Diasome

v Improve drug dissolution behavior -
eyclosporing uuhlh alimic solution) 0,04

v Functional modification to promote

uptake Ophthalmic Cyclosporine Oral Liver-Targeted
Nanomicellar Solution Insulin Liposomes

x Absorption efficiency x Complexity of carrier
needs improvement fabrication

- |

:@: Simple and controllable Adapting to multiple mucosal barriers Safe and efficient

Ref M. Muttenthaler, P F Alewood* NatRev Drug Discov, 2021 D. J. Drucker¥, NatRev Drug Dtscov, 2020
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Rational de5|gn and optlmlzatlon of nanocarrier surface
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Macrophages play an important role in IBD

Inflammatory bowel disease (IBD) Macrophages in IBD
Macrophages Epithelials
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Wang, H., Jiao, C., Xing, H. et al. Cell Death Differ 2026.
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Modulation of disease-specific IPC on nanoparticle

surfaces

Alters surface

Intestinal PC (IPC) properties of (b)

nanoparticles to

Adsorbed protein

corona influence protein

] Protein corona (PC) mmmmp Imparts a new "surface
corona formation identity” to nanoparticles
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Local delivery (colonic macrophages): Colitis-IPC

a  Inflammation
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Regulation of nanocarrier physicochemical properties Customize a specific IPC for colitis treatment ?
Ref: Nat. Rev. Drug Dtscovery, 2020 ; ACS Appl. Mater. Interfaces, 2020; Nat. Rev. Gastroenterol. Hepatol., 2019; Inﬂammatory bowel diseases, 2018 ; : Curr. Opin. Collotd Interface Sci., 2019 ; Biomacromolecules, 2019.
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Preparation and characterization of liposomes with

different surface hydrophilicity/hydrophobicit
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Reducing surface hydrophilicity improves the therapeutic

effect of drug-loaded nanoparticles in colitis

Hydrophilicity modulation Treatment of acute colitis
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Low-hydrophilicity nanoparticles specifically target

colonic macrophages in colitis mice

Colocalization of orally administered nanoparticles

________
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Colitis rat ‘ Healthy rat

Colitis mice

with different hydrophilicity and colonic macrophages

Uptake by macrophages

AD.

in colitis mice

40

30+

20+

F4/80* CD11b*
Coumarin 6" Cells (%)

(=]

p<0.00007
_p=0.152030 p=0.000366

p=a 000051 000075
104 Fil
g ’\ \

o
%"\\

6x104

p=0.000007

p=0.003720
— p<C 200001

p=0.00000%

p=0.004058

piaTalilally

Healthy-Phobic O

MFI of Coumarin 6
in colon macrophage
L)
x
el
=)
e
1

Healthy mice

Healthy-Medium

Healthy-Philic

€ Compared with healthy group, oral nanoparticles show stronger colocalization
with macrophages in colitis mice

. 4 As hydrophilicity decreases, the uptake of oral nanoparticles by macrophages

in colitis mice is also enhanced
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Surface hydrophilicity affects the protein content of

colitis-specific IPC on orally delivered nanoparticles

Composition and content determination of IPC formed in vivo Content determination and macrophage uptake
of IPC formed in vitro
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Does rigidity modulation affect the protein types of

colitis-specific IPC on oral nanoparticles?

@Only changes the IPC ®@Therapeutic efficacy needs further improvement
protein content on the surface
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Preparation and characterization of liposomes with

different rigidit
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Combined regulation of surface hydrophilicity and

rigidit

further enhances the therapeutic effect in colitis

Hydrophilicity-rigidity modulation
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Increasing rigidity enhances the proportion of

macrophage-targeting

oroteins in C-IPC

Colocalization and uptake by colonic macrophages
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Personalized regulation of nano-bio interface properties

Tailoring colitis-intestinal protein corona by hydrophobicity-rigidity co-modulation

Step 1 Step 2
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Mucosal delivery systems

» Oral drug delivery

» Inhaled drug delivery

» Mucosal delivery of protein and peptide drugs

Subcellular-targeted delivery systems
» Mitochondrial targeted delivery
» Endoplasmic reticulum targeted delivery

A.P. Zhou Zhou A.P. Lian Li

the Regional Innovation and Development Joint Fund of National Natural Science Foundation of China (U22A20356)
West China School of Pharmacy & CREDIT Pharmaceutical Graduate Conference Exchange Fund

D o N b v ~ ~ ax 'y 4 L 3 N St 25 21 I  aratang| L "0 0. R 2452 \ FoYong | un g S & -, 0 o T s & e we 'y 4 N £ 2 e (4 N
DO S A0 P A (IR tielott 88,1 96 /0 " BN NI Kt B Ut BRSO IR SAERINDS S 2 0/ RS TN aioat 88, 196 B8 M ¥ MSRINDS 82 067 L8 TN iclodt O 196 MRS M ¥ MR Ny gt B

- ;
2l RN N e WD 2D

- ﬂw@%‘ : > 1] “ MULTISECTOR

INNOVATION

% o &t RO R for ADVANCING

e R : — e LISBON 5wt 15

PORTUGAL JULY 6-8, 2026



. CRS2026

ANNUAL MEETING & EXPOSITION &

LISBON

——PORTUGAL——

MULTISECTOR ‘ e
INNOVATION
Jor ADVANC

JULY 6-9, 2026



	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16

