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atient stratification — why do we need it:

e FDA granted Doxil accelerated approval in 1999 for the treatment of metastatic ovarian cancer on the basis of
three phase Il studies that showed tumor regression in 20 of a total of 145 women (13.8%) (whose tumors did
not respond to paclitaxel- or platin-based therapies)
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g tumor accumulation to histological bi
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CT-FMT-based detection of accumulated polymers in 3 tumor models

a A431 - Squamous Cell Carcinoma MLS - Ovarian Carcinoma CT26 - Colon Carcinoma
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Characterizing the TME and linking it to accumulation
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historical control to proof the concept in a clinical set

Table 3 Patient details: histology, stage, and results of gamma camera imaging and estimated tumor uptake from ROI analysis

Patient Tumor Stage Whole body scan SPECT Total % injected dose” % ID/kg®
1 SCC¢€ bronchus T4NOMO Positive Positive 1.7 12.5
S CC b ro n Ch u S B reaSt 2 SCC bronchus LTANONMO Positive Positive 16 254
3 Breast (ductal) TAN2M1 Negative Negative
e 4 SCCHN T3IN2MO Positive Positive 3.5 46.8
B 5 Breast (ductal) T4N1MO Positive Positive 0.3 2.7
o cp 6 Breast (ductal) T4AN2M1 Positive Positive 1.5 3.9
@ 7 Breast (ductal) T3IN2MO Positive Positive L7 95
- 8 SCCHN T4ANOMO Positive Positive 0.7 24.2
9 SCCHN TINIMO Positive Positive 1.0 32.0
10 SCC cervix FIGO IIIB Negative Positive NA NA
11 Breast (ductal) T4AN2MO Positive Positive 1.4 5.2
12 SCC bronchus T2NOM1 Negative Negative
13 SCCHN T3N2MO Positive Positive 0.6 9.0
14 SCCHN T3INOMO Positive Positive 1.6 53.0
15 SCC hronchus TINOM 1 Pogitive Posifive 26 167
i 16 Glioma (AA) Inoperable Negative Positive NA NA
+ 17 Glioma (GBM) Inoperable Negative Positive NA NA
Spl “ Tumor uptake determined from ROI on 72 h whole body scan.

b Percentage injected dose/kg calculated from estimated tumor volume.
€SCC, squamous cell cancer; AA, anaplastic astrocytoma (grade III); GBM, glioblastoma multiforme (grade IV); NA, not assessable (tumor
uptake was only measurable from whole body scans).

"] The archive of UKA’s pathology provided tissue microarrays of 10 patients per tumor type (SCC bronchus, SCC
H&N and Breast) to perform CD31 and CD68 stainings

Harrington et al., 2001
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Summarizing Perspective

Heterogeneous Tumor Histo- Quantification of Patient

Population Biopsy pathology Blood Vessels and Macrophages Stratification
‘ ‘ (_\ @ @ Exclusion ‘ ‘
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e Next steps:
— Establish collaborations with companies to facilitate the translation of nanochemotherapies

— Develop a protocol for the implementation in clinical trials
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Imaging to preselect patients in nanomedicine

e Problem: highly heterogeneous outcomes for nanomedicine-based anticancer therapies
— Imaging to enable patient preselection
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e Workflow:

— tumor-bearing mice (A431, MLS or CT26)
— i.v. injection of fluorophore-labelled pHPMA polymers (10-20 nm)
e CT-FMT, US and immunohistology
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Organ distribution
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CeUS of tumor perfusion as an indirect imaging biomarker

20, 2D MIOT
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Background

e |dea: tumor biopsies to predict nanomedicine accumulation
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Pressure ..y -

Noninvasive imaging of No / low target site accumulation
o > ) nanomedicine biodistribution (= likely nonresponders) Nonresponsive patients
Permeability Receptor Expression Vessel Maturation and target site accumulation

Conventional / alternative =
@M " chemotherapy treatment @
First patient
selection step Noninvas_ive
: Nanomedicine efficacy monttoring
treatment Second patient %
A selection step
Moderate / high target site accumulation '

__________________________ Personalized and highly
(= likely responders) efficient disease treatment

Golombek et al., Adv Drug Deliv Rev, 2018; Lammers et al.,Clin Cancer Res, 2012
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- Evaluated biomarkers -

e Vasculature: Rhodamine lectin,
CD31, aSMA, VEGFR2, LyVel

High Cellularity Dense Extracellular Matrix

Hypoxia

07090
k 4

Interstitial Fluid
Pressure

e Extracellular Matrix: Collagen |,
Collagen IV, Hyaluronic acid

e Macrophages: F4/80, spatial
distribution of macrophages

Permeabmty Receptor Expression Vessel Maturation

Golombek et al., Adv Drug Deliv Rev, 2018 19
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Extension on screened biomarkers
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Workflow of gradient-tree boosting machine learning
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- simulate a clinical situation in our precli_

Heterogeneous Tumor Histo- Quantification of Patient
Population Biopsy pathology Blood Vessels and Macrophages Stratification
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ormance of individual biomarkers in sco
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-'npanion diagnostics displays drug accumulat-
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-igher accumulation does not guarantee best respons-
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