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Inflammatory Bowel Disease as a burden

Crohn’s Disease Ulcerative Colitis
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Inflammatory Bowel Disease as a burden
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Inflammatory Bowel Disease as a burden
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Inflammatory Bowel Disease as a burden

Crohn’s Disease

v’ Can affect any
part of the
Gastrointestinal tract
(GIT)

v Discontinuous
inflammation
pattern with a
thicker mucus layer

Ulcerative Colitis
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Intestinal Reactive Species Interactome (RSI) and Systemic Redox Status
in Healthy and Inflamed Intestinal Mucosa
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Therapeutic toolkit for inflammatory bowel disease

Aminosalicylates Corticosteroids

* Anti-inflammatory
* Patients just diagnosed

* Anti-inflammatory
* Moderate to severe

or with mild symptoms relapses
. I-_\c_ts directly on the + Acts on the adrenal
lining of the small and glands (atop the kidneys)
large bowel
/\ /\
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S &
Oral Rectal Oral Injection  Rectal
Immunosuppressants Biologics

* Decreases immune
system response

* Complex proteins that
bind or block specific

+ Severe symptoms or if targets
steroid-dependent * Made from living sources
* Acts on the small and * Acts on the small and
large bowel B Adrenal glands large bowel
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Oral Injection Oral Injection Infusion
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Therapeutic toolkit for inflammatory bowel disease

Corticosteroids
* Anti-inflammatory

* Moderate to severe
relapses

Prednisolone
* Acts on the adrenal

glands (atop the kidneys)

Budesonide

Rapid control of flares ~ Long-term limitations
Versatile administration Adverse effects

Oral Injection  Rectal
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Therapeutic toolkit for inflammatory bowel disease

Inflammatory stimuli

FERRING|

ST

Budesonide

CORTIMENT™**

Tﬁene repression -

Acts directly on the affected area of the bowel, causes fewer side effects.

_ Budenofalk

Still... inferior efficacy compared to systemic steroids

u\w\&x\\\\«\\
A

Site specific drug delivery can lead to avoidance of first pass metabolism,
which is a limitation for its oral bioavailability '
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Oxidative intestinal environment as an opportunity

Mucoadhesive
nanoparticles

~ Mucus gel

Mucus-penetrating
nanoparticles

~ Epithelial cells

Nanomedicines

Provide stability to payload
Mucopenetration

Cross physiological barriers
Enhance intracellular uptake
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. o 3 w
ROS-based stimulus-responsive nanomedicines :::
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Stimulus-responsive nanomedicines for oral delivery of budesonide

Microscopy and image capture
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Stimulus-responsive nanomedicines for oral delivery of budesonide -

Release and stability
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Release profile of BUD from CleavPEG NPs was faster in presence of ROS
Cristelo et al. J Control Rel, 384, 113948, 2025 NPs were stable under normal and ROS conditions
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Stimulus-responsive nanomedicines for oral delivery of budesonide -

Release and stability

100
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40-

Cumulative release (%)

20+

Time (Hours)

-+ B-CleavPEG NPs Release profile of BUD from CleavPEG NPs was faster in presence of ROS
Cristelo et al. J Control Rel, 384, 113048, 2025 2= B-CleavPEG NPs + ROS
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Stimulus-responsive nanomedicines for oral delivery of budesonide -

Cell interactions Caco2
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Stimulus-responsive nanomedicines for oral delivery of budesonide -

In vivo distribution - e

2%(w/V) DSS in drinking water

Day1

Dextran sodium sulfate - DSS

Cy7.5 — loaded NPs administration (orally or rectally)

After 30, 60 and 240 min: Euthanasia; IVIS imaging and organ collection
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Stimulus-responsive nanomedicines for oral delivery of budesonide -

In vivo distribution - 5
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Stimulus-responsive nanomedicines for oral delivery of budesonide -

In vivo efficacy Treatment groups:
Oral dose: Day 13: * Free BUD oral
1.85 mg/kg/day * BUD-loaded PLGA NPs
a . omoneony® - BUD-loaded mPEG-TK-PLGA:PLGA NPs
Tas _ Cardiac puncture - BUD-loaded mPEG-PLGA NPs

- Collection of blood and tissue o Healthy
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Stimulus-responsive nanomedicines for oral delivery of budesonide-

In vivo efficacy
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Stimulus-responsive nanomedicines for oral delivery of budesonide -

In vivo efficacy
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Therapeutic toolkit for inflammatory bowel disease

Aminosalicylates

* Anti-inflammatory

« Patients just diagnosed
or with mild symptoms

* Acts directly on the
lining of the small and

large bowel
7N\ /7 N\
280
Oral Rectal
Immunosuppressants

* Decreases immune
system response

* Severe symptoms or if
steroid-dependent

* Acts on the small and

Corticosteroids
* Anti-inflammatory

* Moderate to severe
relapses

* Acts on the adrenal
glands (atop the kidneys)

SICIO

Oral Injection  Rectal

large bowel
N\
(&) (&)
Oral Injection
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[l Adrenal glands
[ Small bowel
[ Large bowel (colon)

Biologics

* Complex proteins that
bind or block specific
targets

* Made from living sources

* Acts on the small and
large bowel
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Therapeutic toolkit for inflammatory bowel disease

Aminosalicylates

* Anti-inflammatory

« Patients just diagnosed
or with mild symptoms

* Acts directly on the
lining of the small and

GLP-2 analogs

* Intestinotrophic
* Acts on intestinal function
and permeability

large bowel
7N\ /7 N\
%0,
Oral Rectal
Immunosuppressants

* Decreases immune
system response

» Severe symptoms or if
steroid-dependent

* Acts on the small and

large bowel
N\
(&) (&)
Oral Injection
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Corticosteroids
* Anti-inflammatory

* Moderate to severe
relapses

* Acts on the adrenal
glands (atop the kidneys)

Oral Injection  Rectal

Biologics

* Complex proteins that
bind or block specific
targets

* Made from living sources

* Acts on the small and
large bowel

eI

Oral Injection Infusion
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Therapeutic toolkit for inflammatory bowel disease

Intestinotrophic actions

GLP-2 analogs

1 cytoprotection & proliferation
1 elongation of the enterocytes
1 epithelial surface expansion

SRS

* Intestinotrophic
* Acts on intestinal function

and permeability
Gastrointestinal properties
v' | gastric acid secretion &
Teduglutide intestine /7 | gastric emptying
: 4 v 1 intestinal & portal blood flow
Glepaglutide » “EE:ZJ gastrointestinal v 1 intestinal barrier function &
Apraglutide tract | intestinal permeability
N v 1 nutrient absorption

Bone metabolism /oy

v' | bone resorption:
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Therapeutic toolkit for inflammatory bowel disease

Teduglutide is used in adults and
children 1 year of age and older
with short bowel syndrome (SBS)

Crohn's & Coliis 360, 2024, 8, 1-1 ‘;
hitps://dos org/10 108/ crocoliotaed0? 9
Advance ncess publication 24 January 2024 g?:gt'#é

Rese:
i FOUNDATION

Improved Outcomes Associated With Teduglutide Use in
Patients With Both Short Bowel Syndrome and Crohn’s

Disease

Rex K. Siu, MD, MSc, " Christian Karime, MD,” Jana G. Hashash, MD, MSc," o
Jami Kinnucan, MD," Michael F. Picco, MD, PhD,' and Francis A. Farraye, MD, MSc' ]
‘Dopartment of Medicine, Mayo Clinic, Jacksonvile, FL, US g

. USA
'Inflammatory Bowel Disease Center, Dapartment of Gastroenterology and Hepatology, Mayo Clinic, Jacksonville, FL, USA
Address correspondence to: Francis A. Farraye, MD, MSe, |
4500 San Pablo Rd S, Jacksonwille, FL 32226, USA; Tel.: (904]

Cantar. Denartment of Mava Clinic.

Contents lists available at Scercalirect

Clinical Nutrition

journal homepage: http:/iwww. elssvier comilocate/clny

Original article

Short-term clinical evaluation of teduglutide for patients with Crohn's g

disease on home parenteral support for postoperative short bowel =
syndrome with intestinal failure

Toshiyuki Sato “ ", Motoi Uchino ", Jiro Takeuchi °, Yutaro Fujihira *, Kazuma Shimizu *,
Keiko Yokoyama °, Soichi Yagi °, Koji Kaku “, Yusuke Takashima °, Maiko Ikenouchi *,
Kentaro Kojima *, Mikio Kawai *, Kazuko Nagase , Koji Kamikozuru *, Yoko Yokoyama *,
Tetsuya Takagawa “, Hiroki Ikeuchi °, Kenji Watanabe *, Shinichiro Shinzaki *

v of Caroemarrsogy and Hepassiogy. Deparment et Ml Uverse:. Hyege, 6632581 span
Devicion of Wfhamtcry Bowe! Discase. Hyoo Mol Univer, Hyoga, 6638501 jpes

* Center or Chnical Research st Educstion, Hyoge Modical Univericy. Hyoge. 663.4501 Japan
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Teduglutide

i

Usually, people with SBS have
undergone surgery to remove
parts of the intestine. This
may include portions that
produce GLP-2.

(=
a
A

If those parts are removed,
then the body may not make
enough GLP-2 to help the
remaining intestine absorb
nutrients and fluids.

Increasing the surface area of the
villi may help the body absorb more
essential nutrition.

Hypothetical illustration of a digestive tract following resection.
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Therapeutic toolkit for inflammatory bowel disease

GIP, CCK,

secretin, etc.
Subepit helial
myofibroblasts
v Paneth cells

IGF-1, IGF-2, KGF lysozyme, a-defensins,

EGF-ErbB family, antimicrobials

other growth

factors
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Teduglutide

GLP-2 analog (33 aa) with higher half-time (from 7 min to 2-3h)
Intestinotrophic and anti-inflammatory properties

Increases intestinal absorption

Enhances the intestinal barrier functions

Easily degradable

Injectable administration is inconvenient for patients

Low local concentration
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Size (nm)

Pdl (AU)
{-potential (mV)
& o

Stimulus-responsive nanomedicines for oral delivery of teduglutide

&% Samples Size (nm) Pdl T-potential(mV) | AE (%) | DL(%)
74 PLGA NPs 203+5 | 0.113+0.042 -1.00.5
/ mPEG-PLGA NPs 194+7 | 0.125+0.029 -1.6+0.2
— CleavPEG NPs 205+5 | 0.097 +0.041 0.9+0.3
[
TED-loaded
CleavPEG NPs 222+4 | 0.217 £0.036 -0.8+0.3 71414 |7.1+14

: — ool . . — — 0157 g
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%] <
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5 0.05 ° . g
=) 000000000 e
v )
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0.00 J
Barros et al. Small 20, 2402502, 2024 o 02 oe os o8 1o ¢ PLGANPs  CleaPEG NPs
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ROS-responsive profile

Co-polymer: mPEG-TK-PLGA NPs
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Absence of the TK characteristic 'TH NMR peak after ROS exposure

Barros et al. Small 20, 2402502, 2024

CRS ==

ANNUAL MEETING PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025

Decrease of PEG characteristic 'TH NMR peaks after ROS exposure
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Interaction of NPs with cells
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ROS-sensitive NPs have a higher interaction profile with cells than PEGylated NPs, after ROS exposure
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PLGA

mPEG-TK-PLGA:PLGA

mPEG-PLGA

In vivo oral biodistribution

‘ } Stomach
=N N

N
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Colon / intestine

Oral 15 min

Oral 120 min

Barros et al. Small 20, 2402502, 2024

CRS ==

& EXPOSITION

JULY 13-18, 2025

150+ =

| |
L 1
100_ Day1 2w DSS in cinking watar Day8

Cy7.5 - loaded NPs administration (orally or rectally)

Maximum distance covered (%)
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Stomach Small Intestine Colon
ROS-responsive NPs reached the target (inflamed colon) after 15 min of oral administration
PEGylated NPs have a higher GIT covered area compared to PLGA NPs
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In vivo efficacy
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Treatment groups:

* Free TED oral

* Free TED sc

* TED-loaded PLGA NPs

* TED-loaded mPEG-TK-PLGA:PLGA NPs
* TED-loaded mPEG-PLGA NPs

* Healthy

* Non-treated disease
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In vivo efficacy

Colonoscopy evaluation

Healthycontrol | [ Diseasecontrol | | TED sc | TED oral [ PLGA NPs | [ mpeG-TkPLGAPLGA NPs | [ mPEG-PLGA NPs

TED-loaded NPs resulted in better recover scores compared to free TED, both oral and s.c.

Barros et al. Small 20, 2402502, 2024
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In vivo efficacy

Colonoscopy evaluation

Barros et al. Small 20, 2402502, 2024
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Healthy control

MPEG-TK-PLGA:PLGA NPs
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In vivo efficacy
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Body weight decrease after DSS treatment and an increase with TED treatment
Barros et al. Small 20, 2402502, 2024
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In vivo efficacy
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ROS-responsive NPs decreased inflammatory markers and promote mucosal healing

Barros et al. Small 20, 2402502, 2024
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ROS-based stimulus-responsive nanomedicines — on going work

W
@ = Gastric resistant capsules _"} Teduglutide- ROS sensitive NPs ‘1“‘ Budesonide- ROS sensitive NPs
~2eh Cyoi

- CRSE=3
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