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Importance of Studying Women’s Health

 Ovarian cancer Is one of the deadliest gynecologic
malignancies

 High-grade serous carcinoma (HGSC) is the most
common subtype with a 5-year survival rate around
~30%

1. Late detection

2. Limited therapeutic options
-Platinum
-PARP inhibitors
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Macrophage Backpack System
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Macrophage Backpack System
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1. Free diacrylates can be functionalized to
bind drug into the particle
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Poly(B-Amino Ester) Macromers
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- 1. Free diacrylates can be functionalized to

bind drug into the particle
—I|| H,0 —
_soe _soe) 2. Any drug that is hydrophobic and small
\ molecule and be loaded using cosolvents
EtOH
{
NPs &
Empty 1/2 Loaded Olaparib Loaded
Nanoparticles Nanoparticles Nanoparticles
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Cell Viability

HGSC Cells and BPs
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Viability of HGSC Cells Treated
With Solubilized OLAP
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Viability of HGSC Cells Treated
With OLAP BPs
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EC50: 36742 particles
R2: 0.9671

EC50 in 36742 particles
equivalent to ~960nM of
solubilized (non-particle
encapsulated) olaparib

2-fold decrease in amount
of drug needed to achieve
similar effect
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Macrophage Backpack System
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Oversimplified Macrophage Polarization

M1- Like M2- Like

' - Pro-tumoral and anti-inflammator
Anti-tumoral and pro-inflammatory o-tumoral and ant y

y
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Geometric MFI
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Control Treatment

Negative Ctrl Macs

No treatment

Olaparib Treated

1961nM for 72 hrs (EC50)

Macs

Positive Ctrl M1-like

LPS (100ng/mL 72 hrs)

Macs

Positive Ctrl M2-like

IL4 and IL13 (50ng/mL 72
hrs

CD86 is an M1 (anti-tumoral, pro-
Inflammatory) marker




Macrophage Polarization Remains Neutral with BP-Loading

CD206
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ID8 Injection or
PBS

5

Day O
Group 1: No ID8 cells,

vehicle injected IP
Group 2: 5 million ID8
tumor cells injected IP
» 3: 5million ID8
tumor cells injected IP

Injection
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Day 7
Group 1: Mac-BPs

injected IP
Group 2: Mac-BPs

injected IP
BPs only

injected IP
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Day 8
Sacrifice 12 hours after

Injection
Tissues were weighed
then dissociated into

single cell suspensions
for flow cytometry

3 mice per group, 15 total

Tissues and specimens
collected:
Tumor/Omentum
Uterus
Liver
Lung
Spleen
Bone Marrow (BM)
Blood
Peritoneal Wash (Wash)
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Macrophages Per mg of Tissue

A No Tumor / Mac-BP
B ID8 Tumor / Mac-BP
ID8 Tumor / BPs Only

Liver Lung Spleen

A ., W No Tumor / Mac-BP

ID8 Tumor / Mac-BP

6.72-fold increase in number of Mac-BPs found in the
omentum when tumor is present
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Il No Tumor/ Mac-BP
I 1D8 Tumor / Mac-BP

. P No Tumor / Mac-BP

ID8 Tumor / Mac-BP
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Increased macrophage
density has been shown to
Increase disease score in
omenta from ovarian
cancer patients

Pearce et al., 2018

7 Adipocyte

Macrophage
3 Neutrophil
@ B<Cell
© T-Cell
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https://pmc-ncbi-nlm-nih-gov.colorado.idm.oclc.org/articles/PMC7144521/#bib57

11:38 AM - 11:49 AM

Microrobot-Assisted Delivery of Circular RNA-
Lipid Nanoparticles to Treat Lung-Associated
Diseases

TECH SESSION V: GENE
Bianca Santana
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Poster: POSTER # 244
:;::?:;; Particle shape modulates
(Focus Group macrophage phenotype: Insights for
-1D) cell-mediated drug delivery systems
Matt Kwan
11:38 AM - 11:49 AM
Poly (B-amino ester) particles with
programmable shape, stiffness, and
degradation for drug release
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THANK YOU

Bitler Lab PhD Shields Lab

Ben Bitler, PhD Wyatt Shields, PhD Ritu Raj
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Lindsay Brubaker, MD ~ Scott Lin Taylor Ausec

Bradley Corr, MD Francis To Bianca de Melo Santana
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Biodistribution Study Flow Gating Example

1 A No Tumor/ Mac-BP
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Backpacks Remain Attached for 66 Hours

Macrophage divides
twice even with BP on
board. Yellow star
marks one macrophage
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Particle Synthesis Allows for Large Yields

Bake to dry wafer

Spin-coat PBAE Remove edge
— > in CHCI; w/ TPO bead

= = -

Expose through

Sacrificial PVA

negative photomask Post-exposure bake .
with 405nm lamp Develop IPA rlnge and N,

Photolithography allows for scalable production Backpacks
30mL of 5wt% PBAE resin 48-hour synthesis
15 wafers per vial of resin
1 wafer ~17 million backpacks or “BPs” in 5min

~2.55x 108 BPs in 3 days
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" Intended Therapeutic Impacts of Macrophage “Backpacks”

a) Immunosuppression

=Th1 Cell
PN
& =Cytotoxic T Cell

‘ = TReg Cell

* = M2 Macrophage
(. ) =M1 Macrophage
. = Macrophage w/ "Backpack"

[ & = Tumor Cell
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1,
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Biodistribution Study Flow Gating Example

1 C6_425 TumOm.fcs 1 DE_426 TumOm.fcs 1 DE_431 TumOm.fcs
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Particles on RAW 264.7 Macrophages

Proliferation of Macrophages Carrying BPs

>

e A0 -~ 50k CTRLBPS 7 = g
= 50k OLAP BPs -

= 60-

S 25k CTRLBPS 7 _ o
3 407 25k OLAP BPs -

2 20- 5k CTRLBPs 7p =ns
g 5k OLAP BPs "

N 1

2 0

£ 24:00 48:00 72:00

S -20- Elapsed Time (Hours)

CRSE=z

ANNUAL MEeTineé PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025

4 N

Error bars are SD and p-values
determined using 2-way
ANOVA, 0.1234 (ns), 0.0332
(*),0.0021 (**), 0.0002 (***),
<0.0001 (****).

P-values in chart are at final
timepoint, but no timepoints
showed any significant
differences in proliferation
rates.




SSC-H

FSC-H

BMDM Polarization
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Importance of Studying Women’s Health

Which of the following are symptoms of Ovarian Cancer?

a. Bloating, pelvic or abdominal pain, feeling full quickly, difficulty eating, need to urinate ]
urgently or frequently, back pain, bowel habit changes, pain with intercourse

b. Need to urinate frequently, burning sensation, cloudy urine, back pain

c. Bloating, pelvic or abdominal pain, changes in bowel habits, nausea, back pain, increased
hunger

d. Bloating, pelvic or abdominal pain, changes in bowel habits, nausea, back pain, difficulty
eating, frequent urination, fatigue, abnormal bleeding

e. Pelvic or abdominal pain, painful intercourse, abnormal bleeding, fatigue, changes in bowel
habits, painful urination

Ovarian Cancer
UTI

Period or PMS
Pregnancy
Endometriosis
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INNOVATION

Advances in treatment of ovarian cancer: Leagues Behind

Widespread use

Olaparib plus

Cisplatin of cytoreductive Bevacizumab bevacizumab
development surgery (EMA) (EMA and FDA)
Late 1970s 1990s 201 2020
v v v v
- S V4 S - >
7Y A A
1980s 2014
Carboplatin Paclitaxel Bevacizumab HIPEC
development (FDA) (FDA) (NCCN)
b
BRCA1 Olaparib Rucaparib 2022
isolation (EMA and FDA) (EMA) : A
First line therapies are dated - Mirvetuximab
soravtansine
BRCAZ2 Rucaparib -
HT

2017 (NCCN)

Paclitaxel
Tavares et. al., Int. J. Mol. Sci. 2024 (EMA)

Niraparib
(EMA and FDA)
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1:1 Nanoparticles to RAW Macrophages 20x Objective
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10,000 PETMP NPs (Ctrl/OLAP)
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Cancer cell fates Evasion of cell death Direct and indirect endocytic
e inhibitors to sensitize cancer cells
SRS Immune system Membrane mechanics to cell death
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. a NS Endocytosis of particles by PEOL cells?
Apoptosis ‘sfgar: ar;;e x sFi;nndalrge 1 Membrane stiffness
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Targeting endocytosis to sensitize cancer cells to programmed cell death
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