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BACKGROUND & MOTIVATION

Tuberculosis(TB) 1s the deadliest single infectious agent [1]

e Antibiotic resistant TB strains are increasing prompting the need
for alternative therapies |1}

e The Sandor Lab 1s investigating immune cell trafficking into
granuloma sites and immune cell activation [2]

e (urrent photoconverting/photoactivating devices are expensive
and are unable to 1lluminate a large area

e A novel device 1s needed to improve photoconversion and
photoactivation to for our client’s research
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Figure 1. Sandor Lab uses two mouse models: KikGR which has photoconvertible cells when
exposed to 405 nm wavelength and A132 which has photoactivatable cells that undergo
calcium influx by channel rhodopsins after exposure to 450-490 nm light (Biorender).




FINAL DESIGN

Design Specifications:

e Biocompatible, emit minimal heat, and non phototoxic

e Min intensity of 95 mW/cm” & 405 nm (KikGR33) and 400
mW/cm” & 450-490 nm (Ai32)

e No change i systemic body temperature by 1°C [3]

e No significant impact on LED emission by biocompatible coating
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Figure 2.
(A) 480 nm LED

schematic.

(B) 405 nm LED
schematic.

(C) 480 nm LEDs on
a PCB.

“ (D) LEDs with

B  PDMS coating.




DEVICE VERIFICATION & VALIDATION
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Figure 3. Identifying PDMS coating impact on wavelength and intensity. (A) Intensity and
wavelength Ocean Optics spectrophotometer test set up. (B) Intensity vs wavelength profile of LEDs.
(C, D) Wavelength and intensity comparisons coated vs uncoated 405 nm LEDs and 465 nm LED:s.
(E, F) Intensity vs Voltage for 405 nm LED and Intensity vs Brightness for 465 nm LED.
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Figure 4. LED Temperature Testing. Change in temperature of the water containing the coated
465 nm LED was not statistically significant from the control (p=0.086). Change in temperature of
the water containing the coated 405 nm LED was statistically significant from the control
(p=0.049), however, LED 1s still within design specifications.



Gelatin
phantom

No gelatin
phantom

Gelatin
brain

mimic

I Cm

Figure 5. LED Scattering testing. 405nm LED coated with PDMS shined through gelatin made
with milk as scattering agent. The gelatin 1s made with 50% water and 50% milk with otherwise
following manufacturers’ instruction [4]. The gelatin 1s non-uniformly 6mm thick. A significant
change 1n the wavelength and intensity of the light could be observed.
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DISCUSSION

Accomplishments:

e (oated PCBs with biocompatible PDMS coating

e PDMS coating does not significantly impact wavelength but does
significantly impact intensity though not extensively

e Ensured heat output from LED 1s safe for in vivo studies
e Identified that PDMS does not have suitable durability

e LED wavelength and scatter impacted by gelatin phantom

COVID-19 Potential Application

e Identify immune trafficking targeted therapies in
KikGR33/K18-hACE2 (a murine COVID-19 transgenic mouse
model) to suppress hyperinflammation in COVID-19 for patients
suffering from acute respiratory distress syndrome

Future Work:
e (oat PCBs with veterinary grade epoxy resin

Test 405 nm LEDs’ ability to photoconvert KikGR33 in vitro
Test blue LEDs’ ability to photoactivate A132 cells in vitro

Phototoxicity threshold for intensity and duration
In vivo testing

Figure 6. Team member, Lisa, working tirelessly to fabricate 12 PCBs before the Makerspace
was closed to students following the Sater at Home order (logo courtesy of Instagram)
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Diameter of the scattering:
95.5cm

Diameter of the scattering
(roughly):
145.56cm




