Immunohistochemical Analysis of Targeted Nanoparticles in Brain Tissue after

Traumatic Brain Injury
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e Over 69 million people globally suffer a traumatic brain injury (TBI),
which can lead to long-term disability, and cognitive decline?.
e The blood-brain barrier (BBB) becomes semipermeable after TBI
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and allows passive drug delivery via nanoparticle (NP) systems?=. 20- 50% 1
e Previous work revealed a targeting peptide specific for acute TBI-. 10- 1 Y ' - 40% Bl Ncun
e NP decorated with targeting peptides can have increased affinity and o Liel o i - 3 . _', ’® .» j | 9 309 = D31
rEtentiOn {o SOeCifiC brain regiOnSS. Hippocampus Thalamus Ci;l;};ﬁ; Cortex Hippocampus Thalamus C(;i)ll(‘)lgﬁfn Cortex 0
e The project aims to evaluate the targeting and retention of targeting @ psitateral [l Contralateral 20%
pep;tiglreB-?ecorated NPS (T'NPS) In different brain regions one day Figure 4: Graphs showing percentareafIuorescer;gifr;ITétI:I;a?(rzllreor;issgigzarznttgrteﬁ;ci)gjjsua;;t.e(rn’o’:hgga) and 24h (b) of NP circulation in ipsilateral and 10%
post-TBI.
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e Female mice received a TBI at Oh. T-NPs were injected 21h post-TBI o] e b) 3hContra | 3hlpsi | 24h Contra | 24h Ips|
and allowed to circulate for 3h or 24h to test for targeting or 2 g0 oo 00471 0562 Other 87.4 69.4 87.0 8.6
retention, respectively (Figure 1). S 40- - Neun 9.1 25.6 11.9 35.1
e Brains were collected and immunohistochemistry was performed. = 5- E CDa3l 3.6 5.0 1.1 0.3
¢ Reglons of Interest were drawn at the edgeS of t_he _hlppocampus, § 20- ‘ = Figure 7: (a) Graph showing total T-NP area with colocalization with Neun and CD31. (b) Table depicting
thalamus, COIpus callosum and cortex from the |pS|IateraI and 3 10- P 0 _ B 10- L o - average percentages of T-NP signal by itself and colocalization with Neun and CD31. (n=3)

contralateral sides to the injury region (Figure 2). . i 4 oL = '.'.l l | :
e DAPI (cell nucler), T-NPs, CD31 (blood vessels) and Neun (neurons) Hippocampus Thalamus ~ Corpus  Cortex Hippocampus Thalamus  Corpus  Cortex Conclusions

ercentage area and their colocalization were analyzed via HALO @ ipsilateral [l Contralateral - . .
p g y Figure 5: Graphs showing percent area fluorescence of Neun marker across different regions after 3h (a) and 24h (b) of NP circulation in ipsilateral e No SlgnlflCant difference In T-NP percent area fluorescence was observed

'maging sof_tware (Figure 3). . . and contrafateral hemispheres to the injury. (n=3) in targeting but near significant retention (0.0505) was observed in the
e Pixel Intensity was used to customize settings to detect strength of ipsilateral hippocampus

each marker as Weak, Moderate, or Strong (Figure 3).

a) b) 0.0401 e There Is an increased Neun signal in the 3h and 24h circulation.
: . 0.0206 - - - - - - -
24h circulation o T e NPs have a high colocalization with blood vessels in the ipsilateral
0.0052 _ hemisphere to the injury.
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Figure 1: Timeline showing the experimental design for the animal experiments. é E e Examine the remaining groups for the study which include male cohorts,
24h E > u a2 E > additional cell markers, and NPs decorated with control peptides.
) . ™ ! - ) ‘ x e Literature research regarding Neun staining and neuron morphology after
Lo 5 = i 4 oL i it ‘,.. i TBI and its contribution to increased Neun signal on our study.
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