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What'’s Innovative?
e Light-triggered delivery

e Brain disorders affect 1 in 3 people worldwide. To develop photosensitive polymersomes that system for specific drug
* The blood-brain barrier (BBB) limits drug delivery to the brain. enable local delivery of biomolecules to the delivery to the brain.

* Light-based tools (e.g., optogenetics) allow precise brain control but lack clinical use. brain through light activation, precisely « Combines polymersomes
° Polymersomes offer stable, efficient drug deIivery. controlled in time, space and concentration. with stimulation precision.

Q PRINCIPLE OF THE NEUROTECHNOLOGY ‘

[ DRUG DELIVERY SYSTEM } [ NEUROSTIMULATION 1 p_
@ To control the concentration of encapsulated molecules @ To control the release of molecules in time and Key Features: h
. ' ical fiber : .
Inverse Emulsion- Photosensitive polymersomes P:Ptacf UISI:8 o ot stimuli
i i otostimulation : . :
Centrifugation?! DO Polymersomes with optical fiber Light by optical fiber
A1. w/o emulsion . \(B. Centrifugation ) e e } ( | Target:
f Inverted .
ra SO P X 2 5 , Deep brain structures
Q ‘qz, & Bioactive S System:
#3¥ molecules @ - Photosensitive biocompatible
B s P Photocleavable % ; polymersomes
(A2. Interface w/o dyes - Precision:
@ Time and space
§8888838888 Therapeutic scope:
| Targets multiple brain
\1Peyret A (201)7; Angewandte ’ Q I diseases, including
Chemie, PMID: 27981689 Poly(butadiene)-b-polylethyleneoxide) glioblastoma
N\ J
m.] RESULTS
1-PHOTOSENSITIVE POLYMERSOMES DESIGN { 4-PHOTOSTIMULATION OF POLYMERSOMES IN BRAIN SLICES ]
z N 7 - <
Calcein Calcein-loaded Size distributions , 7 S acoras
A..=488 nm polymersomes o A v Only photostimulation of CNQX-loaded
_ Mean = 8.27 N 7 polymersomes leads to CNQX release
5] SEM=0.14 il and suppression of excitatory potentials
g PDI=0.36 e
?‘; 10+ N = 1265
= —— lllumination Polym. illumination Polym.illlumination
< > = 0.0005 without polym. without CNQX with CNQX
§ 5-/\ 1501 — -50 N =14 104 N =26 N =26
ns
—~ ns P = 0,0006
0 . ; : : e 40 o [ ,
0 10 2 30 40 2 # . g z — ] P <0,0001
Diameter (um) 3 1001 =% ¢ E 30 6 _— 5@ V—‘
+ Physiological osmolarity + No toxic solvents +/ Small size S [ E T % %
2-PHOTORELEASE OF POLYMERSOMES’ CONTENTS IN SOLUTION 3 ) — ) .
s . ) Polym.without CNQX °  + + % . ° Ba e ’ Base Post Base  Po ' '
Rupture of calcein-loaded polymersomes Polym. with CNOX T ase  Pos ase  Pos ase  Post Base  Post
Light 3% . + i + o+
Is the released CNQX concentration equivalent to the initially loaded dose?
Polym. illumination away from recording site
100- 10
o | N =22
2 7 4] v 10 puM in bath:
: > g > 4 ns complete block
Aeyc =488 nm Time (s) . . p
Selecti ture of calcein-loaded 2 g .l = /100 puM local:
elective rup urg 0 .ca cein-loade Rupture time distribution z E M equiv. 0.5-0.8 puM in bath
polymersomes in time and space 0. s 2 o4 =
_ N =41 o . . oL ==
S _ (O 5 10
§ 15 Mean = 4s 3 oeog  [CNQX] (uM) Base  Post )
g 10 5-ASSESSMENT OF BIOAVAILABILITY AND BIOSAFETY OF POLYMERSOMES
:, . S
& / In Vivo imaging of polymersomes
. —— 0 r T ] 0.5-
. 0 10 20 30 . ope
Aeyc =488 nm Time (s) Release time (s) ol MTT viability test
+ Controlled release £ BE(2)-M17 human cell lines.
= =4 @ 031 N = 12 per treatment
[ 3-ENCAPSULATION OF CNQX (100 uM) IN POLYMERSOMES § 0.2- “
OzNI;[N]v\O Na* CNQX = A blocker of neuronal transmission =0 100—%%@%@«% """""" YK
NG N0 (glutamate AMPA receptor antagonist) | 008 —— 80 vt % ” = I;;gllvm- Cal
Whv CNQX? Time after injection (days) 60 — Pol;fm.- Cal: CNQX
* To monitor and validate polymersome AMPA-mediated synaptic zz:
release by electrophysiology. Symaptiourent. 400, 1000 - ;
« To counteract invasion of neuronal blocked by CNOX £ 300 2 288- 00 15 30 60 120300
networks by glioblastoma cells.? - £ 200, S oo Concentration (ug/mL)
2\enkataramani, V., et al., (2022), Cell, PMID: 35914528 € 1001 2 500 v/ No strong effect on cell viability
= *
Y . 0. _
20, Without CNQX 20\_Nlth CNOX Sham +Polym. Sham +Polym.
< Mean = 8.27 S . T .
S8l crv-01s < 5] v/ Good bioavailability  Persistent fluorescence at 21d
5 | PDI=0.36 5 - -
g N=1265 g1
: /\ : {\"\ /
0 r = . 1 04 r - .
0 10 20 30 40 0 10 20 30 . . . . . .
16 m Diameter (um) Release time (s) Brain targeting Systemic/Diffuse Highly Precise
- + No impact on photoactivation properties ) Temporal Control None On-demand
BBB Bypass Partial Targeted/Localized

» Next step: Implementation in a glioblastoma model
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