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Abstract

We conducted an experiment using In Vit
model, and the Cells needed to genef ate |
Cerebral Microvascular Endothelial Cells(
investigate the permeabiIi"tS"/"""‘-aI,‘,_\PEG PLGA
Blood-Brain-Barrier. We developed a

delivery across the blood—brain barrie

consists of poly(lactide-co-glycolide)-poly

co-glycolide) (PLGA-PEG-PLGA). We tes
intensity of the Nanoparticles in the

PLGA through the Blood-Brain-Barrier."

seeded the HCMECs on the transwells w.
4-5 weeks The calculation then didn’t sigl
PEG-PLGA can permeate through the
increases overtime. =
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Background

Blood vessels are critical to deliver 0>
body. The blood vessels that vascula
termed the blood—brain barrier, which &
molecules, and cells between the blood 2
for proper neuronal function and also pro
alterations of these barrier properties are an imp:
different neurological diseases.
The physiological barrier is coordinated by a series o
possessed by the Endothelial Cells (ECs) that form tl
are regulated by interactions with different vascular, i
these different cell populations interact to regulate the ba
how the brain functions during health and disease. The |
that line blood vessels which interact with neurons, microglia
extracellular matrix (ECM) to form the Neurovascular Unit(N
and functions to regulate molecular and cellular trafficking be
parenchyma through physical, enzymatic, transport, and imm
brain homeostasis. =
HCMECs are a central element of the microvasculature that forms th

extracellular matrix proteins. The BBB endothelial cells are characterized
junction proteins and selective pathways for controlled transport between cii
CNS. While BBB protects the brain against to~xi'ns\§1nd pathogens, it can preve
medication and necessary substances to treat varidﬂs-dgadly brain diseases suc
schizophrenia, etc. PLGA nanoparticles (NPs) have been‘?E*pQ[‘ted to improve drug p

permeability of the BBB to the water, ions, and other solutes wpile we generated
Transwell filter. =



The Blood-Brain-Barrier
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Figure 1: Sagittal section of the
NVU depicting BMEC and the
proteins associated with
paracellular, transcellular,
transporter, and extracellular matrix
function. Paracellular proteins
across the BBB

Luminal side

(Pong et al., 2020)




The concentration at which | found the linear range for the pi
solute Nanoparticles at a concentration of 1mg/mL at the top
bottom chamber every 5 minutes for 40 minutes and refilled
each time after taking 50 yL Cy5 mixed solution. Then, we pL

The Transwell with a 3.0 ym pore was used with an area of
collagen overnight at 37 °C in a dry incubator. The fluoresc:
and G well. The calibration curve expressed a linear relatior
resistance(TEER) Machine to check if the Blood-Brain-Barr
and making sure the electrodes are at the right Iocatlon(sho [
finding the average in three different place

putting the electrodes in the Transwell. Then, | mixed the
Hydrogen Carbonate(NaHCO3), 1 g BSA(Bovine Serum Albu
are in total 100 mL of the solution. =

Then, | mixed 1mg/mL of Nanoparticles with Ringer solution i
each upper chamber of the Transwell, getting rid of the water
lower chamber and set a timer for 30 minutes. | used the 96

after mixing those for 30 minutes. And repeat this every 30 m




The TEER Machine

Figure 2: The TEER Machine which
includes electrodesand an EVOM
device which measures the formation of
the BBB in the Transwell and the
permeability is quantified using the
mathematical formula
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The Transwell System

Figure 3: Invitro barrier models, “Transwell
systems”. The Transwell device features an
upper donor side and a lower acceptorside,
with the two compartments separated by a
porous filter membrane of selected composition
and pore size. When endothelial cells form a
well-differentiated monolayer on these filters,
added compounds (or nanoparticles in this
case) in the upper chamber are internalized by
the cells and if transcytosis occurs, they pass
through the pores of the filters and reach the
lower chamber.
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Results

Figure 4: The calculation of the
relationship between the intensity of the
Nanoparticles in the lower chamber in
every 30 minute interval for Transwell
B. The data doesn’t represent a strong
linear relationship in the increase of
Nanoparticles in the lower chamber over

time
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Intensity vs. Time

y = 0.0084x + 0.145
R?=0.3218
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Figure 5: The calculation of the
relationship between the intensity
of the Nanoparticles in the lower
chamber at every 30-minute
interval for Transwell C. The data
doesn’t represent a strong linear
relationship in the increase of
Nanoparticles in the lower chamber
over time
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Intensity vs. Time

Figure 6: The calculation of the | y = 0.0084x +0.145
R?=0.3218 @

relationship between the
intensity of the Nanoparticles in
the lower chamber in every 30-
minute interval for Transwell D.
The data doesn’t represent a
strong linear relationship in the
increase of Nanoparticles in the
lower chamber over time
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Figure 7: The calculation of the
relationship between the intensity
of the Nanoparticles in the lower
chamber at every 30 minute

interval for Transwell E. The data
doesn’t represent a consistent linear
relationship in the increase of
Nanoparticles in the lower chamber
over time.
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The Concentration of Diluted Fluorescence

Table 1: List of concentrations
for the diluted fluorescence
solution used to calibrate the

linear range of concentration vs.

intensity curve for the
fluorescence plate reader.

0.1C
0.05C
0.025C,
0.0125C,
0.01G,
0.01C
0.005C,
0.0025C

0.00125C,
U= (:1.; + 1% BSA

Oy

0.1 mL*C,
0.5mL*C,
0.5 mL*C,
0.5ml*Cy
0.8 mL*Cy
0.75 mL*C,

0.5mL*Cy

0.5 mL*C,

0.5mL*C,

0.8 mL*C,

1% BSA
0.9 mL
0.5mL
0.5 mL
0.5 mL
0.2 mL
0.25 mL
0.5 mL
0.5 mL
0.5 mL
0.2 mL

C

1 mL0.1C

1 mL 0.05C,

1 mL 0.025C,
1 mL 0.0125C,
1 mL0.01G,

1 mL 0.0075C,
1 mL 0.005C,
1 mL 0.0025C,
1 mL 0.00125C,
1 mL 0.001G,




The Calibration Curve

Calibration Curve

. . y=10586x+0.8848 @
Figure 8: The diluted Cy5- R? = 08308,

PEG-PLGA solution used to
calibrate the linear range of
concentration vs. intensity
curve for the Cy5-PEG-PLGA
plate reader.







Future Work

alcohol) (PVA), and poloxamer =
improve the stab|I|ty and effectlv

We can also investigate if Peptl
PLGA to provide targeting delivery 7
nanoparticles across the BBB.
the 3D Blood-Brain-Barrier model.




4 To confirm if the Blood-Brain-Model is efficient, we tested the
permeability with Dextran-70K and Sodium Fluorescin for the firstthree
weeks of the project and sophisticated result was found regarding the
permeability of those molecules across the Blood-Brain-Barrier.

There should be progressin PLGA NPs as a vehicle to deliver drugs to
the brain in a controllable and targeted manner. Unlike most NPs,
PLGA NPs show a promising future to become a clinically and

- commercially feasible drug delivery system.
Conclusions

Clinical trials are needed to monitor the efficacy and toxicity of PLGA
NPs. In order to figure out the efficientdrug delivery system using PEG-
PLGA NPs, we will continue to develop more in vitro BBB models and
investigate the way we can better modify the PEG-PLGA NPs to
enhance their ability to permeate through the BBB.

Uncertainties, such as drug encapsulation rate, assembly stability,
particle size distribution stability, and in vivo pharmacokinetics, maybe
the focus for our further future research and development.
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