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Background

Inflammatory bowel disease (IBD) —

Crohn’s Disease + Ulcerative Colitis

IBD is a chronic intestinal inflammation

Crohn’s Disease Ulcerative Colitis

ﬁ% Affects 6.8 million people

Economic burden
% IBD costs Europe over €4.6 bhillion

annually in healthcare, with even higher
hidden social costs.

Cancer risk
Increased risk of colorectal cancer - one
of the deadliest cancers
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Background

Aminosalicylates
(ASA)

Corticosteroids 'a’ Immunosuppressants
n
e,
o Cle,
’a’gepllg 1
7
9

ROS — Tissue damage — Disease progression

IBD
Therapeutic challenges
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IBD = Chronic inflammation + ROS imbalance
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Need: Targeted strategies to modulate oxidative stress

Persistent
inflammation

Systemic
side effects

Treating |IBD demands more than
drugs — it requires TARGETED,
RESPONSIVE & SITE-SPECIFIC

SOLUTIONS.
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gBiOT Approach: Tiny Tools, Big Relief
@

J' —> Improve Symptoms BETTER Effective plans _—» while minimizing
. =1 Control Inflammation QUALITY of focus on ¢ SIDE EFFECTS and
Achieve : LIFE & OVERALL HEALTH —~ DISCOMFORT

Remission 2 Prevent Carcinogenesis

YV AIM

Nanobots (NB) with the capacity of restoring mucosal balance and enhancing therapeutic
efficacy in IBD by combining ROS-scavenging capacity with targeted delivery.
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Initial Prototype Design
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Fabrication and Functionalization

TPP 0.3% Sonication
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Funtionalization with
catalase

Nanoparticle (NP) NP-GA Dbt(NB)
Catalase
Bubbles NB in H;0,
2H,0,—-2H,0+0,
CRS ez g
ANNUAL MEeTINé PHILADELPHIA, PA gBIOT

& EXPOSITION JULY 13-18, 2025
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Propulsion & Motion Analysis

Conditions: H,0, 300 uM H,0,
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Biocompatibility and ROS Modulation

Treated with 10 mM H,0,, 4 h incubation
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Key Findings

v" NB respond to H,0,.
v' NB are biocompatible with Caco-2/HT29-MTX co-culture.

v NB reduced intracellular and extracellular ROS in a Caco-2/HT29-MTX co-culture.

Next Steps?

High-speed imaging for single-particle tracking and swarm behavior.
Stability analysis in gastrointestinal environment

Assays for mucus penetration and barrier crossing in mucus model and cell models.

Y V VYV V

Include bioactive payloads to target intracellular ROS and inflammatory pathways.
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visit PortugoL

“Wet or fine, the air of Portugal has a

: natural happiness in it, and the people of

Rorugsl the country should be as happy and
i prosperous as any people in the world.”

L

H.G. Wells, English writer.
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