E-Lumenate: Optimizing Treatment of Eosinophilic Esophagitis Using an
SBHSE Internal Phototherapy Device
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Eosinophilic esophagitis (EoE) is characterized by chronic, — ——— n :Eggtgzé;ggggg;mw s '+I . l
immune-mediated inflammation in the esophagus, leading to g 05° Phototnerapy - -
eosinophilic infiltration and tissue remodeling. EOE has increased I - Highdose :
5-fold since 2009, and about 1 in 700 people in the United States @ﬁ— " N L
suffer from this disease. Current interventions are limited and B Day :

include diet modification and medications, such as PPls and
glucocorticoids. The purpose of E-Lumenate is to incorporate the
novel use of phototherapy to inflamed regions of the esophagus

for the t t t of EOE. t ti toki h IL-33 dIL Figure 3. Phototherapy improved esophageal epithelium barrier function in vitro. (A) TEER measure
or the treatment o OE, targeting Cytokines such as IL- an B of epithelial barrier function after varying treatments of phototherapy. (B) FITC-dextran permeability
13 that play critical roles In triggering eosinophilic Infiltration, assay evaluating the epithelial barrier permeability after varying treatments of phototherapy.

basal zone hyperplasia, epithelial barrier dysfunction, and w/—\

progressive tissue dysfunction.

Mission Statement

Our mission is to advance patient comfort and quality of life Figure 1. E-Lumenate CAD Design (A) Side-view of E-Lumenate with the emission zone. (B) Close-
th rough an innovative convenient and low-maintenance up of the E-Lumenate emission zone. (C) Side-view of E-Lumenate with the light supply.

o ibe r Pea @ / h Fiber Outpu er Peak
= Fiber + Catheter Output / Fiber + Catheter Peak S Fiber + Catheter Output / Fiber + Catheter Peak
E oa|- * Source Peak Location . B o f \ * Source Peak Location
e . F!ber Peak Location . % * Fiber Peak Location
E * Fiber + Catheter Peak Location = \ * Fiber + Catheter Peak Location
Z° - — datat <Z> \ - — datai
02— = 02— , \
1]
I' M,
A N
J W
" WAL
o _ o [AAdmatts UYWL Vv YO P e Py = ATV
n n n n n n
phototherapy solution for EOSIIIOphI“C Esophagltls = o
e c n I c a O e I n Vogﬂo 41’0 50‘0 al]o mlo ;0 ;0 . R I I I I l I I I I
Wavelength (nm) Wavelength (nm)

Product Specifications A - T ErcEea—.
Photochemical Survival Curve e | —
1.0 : 1 507 Transmission i i~
: i = 1000\ QOWoTran;miss;ion/ﬁ I\ /\/ \ /
Customer Need |Metric Specification odohs N e \\ ‘ /\ /V/ ’ \/ 1l
Safe for : : : e E | : == | EmEET
Tissue temperature Maintains safe I \\JJ\ ! \/ -
esophageal . . . 2007 1 | JES—n e
tissue change/histological damage tissue exposure £ | | . o e
ACCU rate . . . % | E i w——— Alpha=0.01 Wavelength [nm]
therapeutic Delivered UV dose vs intended |Delivers accurate 0 - | i _’,ﬂ,‘;ﬂjiﬁ‘{s Figure 4. E-Lumenate catheter preserved fiber output. (A) Normalized broadband output
_ dose (%) UV dose S i -=- Target's = 0.8 comparison. (B) Normalized narrowband output comparison. (C) Attenuation vs. wavelength for the
dosin : | N E-Lumenate optical fiber, showing transmission losses across the UV-NIR range. Adapted from
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Dose Accumulation at Proximal, Mid, and Distal Positions
Ideal Fluence-Rate vs. Depth of Esophagus ‘ , x |

Status

Minimally Cgmpatlblg Wlth » Designed a proof-of-concept device.

invasive/comfort Outer diameter (mm) minimally invasive - Established potential of phototherapy to treat esophageal barrier dysfunction.
able insertion iInsertion = Future Steps

Uniform | « Assemble/fabricate light source and handheld device.

Irradiance distribution variability |Maintains uniform « Perform in vivo testing.

W/cm?
Cumulative fluence F(t,z) [J/cmz]

treatment . . 5
(%) irradiance ) » Filing patent application with the USPTO
cove.rage _ — * Prepare De Novo submission for FDA approval.
Precise targeting |Positional error/placement Enables accurate
of treatment area |repeatability UV placement Acknowledgements
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. Figure 2. E-Lumenate Technical Models (A) Photochemical survival curve including safety ' ' '
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reflects a basic linear trend for demonstration purposes.

Contact information: crknigh2@asu.edu A R | Z O N A S T A T E U N | V E R S | T Y



