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Metastatic Breast Cancer:

High Risk, Poor Prognosis
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~2x higher rate of relapse, ~£
compared to non-TNBC cancers, /
affects Over 33% of TNBC [
patients

)w -------- \

poor prognosis, median survival
~13 months post-diagnosis.
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Surgery Radiation Chemotherapy

limited treatment options compared to other
subtypes of breast cancer

Gallenges of treating \

established (vascularized) TNBC
Metastasis:

» Uneven drug distribution within
the tumor

» Dose limitations due to toxic
effects on nearby healthy
tissues

Qevelopment of resistance /

Urgent Unmet Need: for an effective
therapy to selectively and effectively Kill
Metastatic soft tissue TNBC solid tumors,
to improve the quality of life and to prolong
survival of patients

Yin, L et al., Breast Cancer Res, 2020

National Cancer Institute. (n.d.). Cancer stat facts: Female
breast cancer subtypes
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alpha-particles: what makes them ideal for hard-to-treat cancers
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Achieving uniform distribution of a-particle therapy

INn solid tumors

Ideal delivery carrier

« Small, has near neutral charge to cross even the Blood Brain Tumor Barrier 6.7 Nm

« Selectively targets the tumor, avoiding nearby healthy tissue

» Because dendrimers are taken up by TAMs (Tumor associated macrophages) without any
additional targeting ligands
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Rationale for combining with

Colony Survival Assay ? monolayers
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Does combination therapy outperform individual therapies in vivo?

Treatment Groups
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Injected AFTER low-dose Improves survival in vivo

Independent of (metastatic/recurrent) tumor location in the body
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Mean survival scales strongly with tumor absorbed dose

Independent of tumor site in the body

Within the same tumor model
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Tumor absorbed dose increases in the
presence of cisplatin

N
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Across tumor models

Mean Survival increases with increase in tumor
absorbed dose
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Mean Survival
from the day of therapy

O Intracranial dendrimer-radioconjugate
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boosts 1) cellular uptake of dendrimer,

2) Increases extent of dendrimer localization in the tumor
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Conclusion
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Improved distribution of aRPT in

metastatic TNBC tumors irrespective of
location, using TAM targeted dendrimers
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pretreatment of cisplatin
4 Orthotopic [225Ac]Ac-DOTA-dendrimer
4 Orthotopic [22°Ac)Ac-DOTA-dendrimer +
pretreatment of cisplatin
O Subcutaneous [225Ac]Ac-DOTA-dendrimer

® Subcutaneous [225Ac]Ac-DOTA-dendrimer +
pretreatment of cisplatin

aRPT + low dose chemotherapy is more
effective than any of the parts alone

Mean survival strongly scales with tumor
absorbed dose independent of tumor location
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TNBC Brain Metastasis: Sparing of the nearby brain
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Obtaining AUC curve

Spatiotemporal profile of carrier
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Using Trapezoid rule to
integrate over time
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Representative temporal profile for
the highlighted (in blue) location in
the spheroid

Time integrated concentration

Total amount of exposure to a drug that
a certain physical region in the spheroid
experiences over a period of time.

The dendrimer was localized more near the edge of the spheroid and
did not penetrate deeper into the tumor spheroid model (in the absence

of TAMS)

in (ug/ml)*h

100

Distance from the edge of the
spheroid in ym

Repeating the integration for
each location in the spheroid
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Tumor volumes inform survival in orthotopic model
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Tumor volumes inform survival in subcutaneous model
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Fraction of Administered Activity
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Plot of TAC and Fit for Ac-225 in blood
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Plot of TAC and Fit for Ac-225 in blood
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Dosimetry Data

Intracranial Dendrimer only

Organ Absorbed
Dose (Gy)

brain
kidney
lung
liver
heart
stomach
intestine
spleen

tumor

0.05+0.00

0.94£ 0.05
0.00 +0.00

0.24+0.01
0.77 £0.05
0.00 £ 0.00
0.00 £ 0.00
0.08 £0.00
0.17+0.00

Intracranial D+C

Organ Absorbed
Dose (Gy)

brain
kidney
lung
liver
heart
stomach
intestine
spleen

tumor

0.07 £0.00
1.24 £ 0.09
0.00 £ 0.00
0.36+0.01
0.76£0.18
0.00 +0.00
0.00 £ 0.00
0.16 £ 0.00
0.30 £ 0.07

Orthotopic Dendrimer only

Organ Absorbed
Dose (Gy)

brain
kidney
lung
liver
heart
stomach
intestine

spleen

tumor

Orthotopic D+C

Organ Absorbed
Dose (Gy)

brain
kidney
lung
liver
heart
stomach
intestine
spleen

tumor

0.03+0.00
0.71+0.02
0.00 +0.00
0.09 £ 0.00
0.42 +0.02
0.00 +0.00
0.00 £ 0.00
0.04 £0.00
2.36 £ 0.06

0.05+0.00
0.76 £0.02
0.00 +0.00
0.11+0.01
0.99+0.14
0.00 +0.00
0.00 £ 0.00
0.06 £ 0.00
3.81+0.08

brain
kidney
lung
liver
heart
stomach
intestine
spleen

tumor

Subcutaneous Dendrimer only

Organ Absorbed
Dose (Gy)

0.06+0.01
0.90 +0.02
0.00 +£0.00
0.21+0.01
0.65 +0.05
0.00 +£0.00
0.00 £ 0.00
0.05+0.00
4.31+£0.06

Subcutaneous D+C

Organ Absorbed
Dose (Gy)

brain
kidney
lung
liver
heart
stomach
intestine
spleen

tumor

0.02 +0.00
1.17+£0.03
0.00 +0.00
0.34+£0.02
0.57+£0.02
0.00 +0.00
0.00 +0.00
0.05+0.00
6.54 +0.14



Breast Cancer Brain Metastases treatments are limited

Systemic Breast cancer subtype (and *Clinical trial participation encouraged ‘ / ‘ ‘ E -
BrM status for HER2)?

Limited Treatment Options
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— » Surgical Resection
Endocrine sensitive™
* Endocrine therapy + CDK4/6 for Isolated Metastases
inhibitor « Targeted Therapies

* Abemaciclib preferred

R Primapole Bréit Radielior fREasy
Endocrine resistant* . fO r >10 BM _

S pR *. Tucat{ibysFPRetRPEY G HViOinthaR g ts,

e HERZ2r &E6 Min necrosis
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PARPfarbOBM explored for TNBC
Can lead to brain edema, local brain
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treated with cocktails of chemotherapy
\- Systemic Chemotherapy
Resistance, poor permeability of
BBTB

Watasw &lastdl, SlangeTsiirgs(Ba6y, 2021
Leone M/Bnd-¥oBe) Bandexp2amatol Oncol, 2015
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Extent of uptake of dendrimer increases with vascularized model

%IA [111In]In-DTPA-dendrimer/g with and without pre-administration of CDDP
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Uptake of Dendrimers by M1 activated Macrophages

% uptake

0 1 2 3 4

Time (hours)

Cell concentration

2 x106 cells/mL

Dendrimer Concentration

10.2 pg/mL

Dendrimer to Cell Ratio

50x106: 1

—@— ?*Ac radiolabeled Dendrimer uptake by activated Macrophages-48 h activation

—@— #*Ac radiolabeled Dendrimer uptake by activated Macrophages-24 h activation
—@— ?°Ac radiolabeled Dendrimer uptake by non activated Macrophages

Data from Mr. Rajiv Nair

Activated by LPS treatment

90wl LPS to 30 ml media (1:1 10%FBS : 0% FBS)
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We use 4T1 cell line which is a murine tnbc cell line used as a model to study
BCBM.

We performed clonogenic assay wherein we incubated these cells with
different radioactivity concentrations, with and without chemotherapy, and
seeded them in low densities and allowed for surviving cells to form
colonies. We then plotted the % survival as colonies formed divided by cells
seeded and accounted for plating efficacy.

On the left

We have profiles of clonogenic assay done with alpha, alpha + chemo , we
can see that cell kill increases with addition of chemo. On the right we have
the clongenic assay of cisplatin and see the curved profile, and we see that
curving on the right in addition with chemo as well






