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Understanding the science behind the versatile modality



Patients with aggressive solid tumors often face suboptimal survival
outcomes,* despite advancements in treatment modalities'-

These outcomes are due to diverse treatment challenges, including?4-°:
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Additive systemic toxicities

Therapeutic tumor resistance Drug-to-drug interactions

With a poor survival outlook, physicians and patients need

additional treatment strategies?

*Relative survival = net measure representing cancer survival in the absence of other causes of death. W
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TTFields are electric fields that exert physical forces to kill cancer
cells via a variety of mechanisms-/

Tumor Treating Fields (TTFields) employ electric fields at a frequency range of 100 kHz to 500 kHz48

This allows TTFields to enter cells more effectively without stimulating or significantly heating the
surrounding tissue48

The unique frequency range of TTFields allows the electric fields to be generated through the cancer cell
membrane, while a lower frequency would not*28

Cell membranes prevent low-frequency TTFields 100 to 500 kHz frequency range
electric fields from entering cell enables the field to penetrate cell membranes

TTFields therapy can be customized via frequencies based on cell type to target a diverse
range of solid tumors?
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TTFields spare healthy cells because they have different properties—
including division rate, morphology, and electrical properties—than

cancer cells!-6

Cancer cell Healthy cell

References: 1. Karanam NK, Story MD. An overview of potential novel mechanisms of action underlying tumor treating fields-induced cancer cell death and their clinical implications. Int J Radiat Biol. 2021;97(8):1044-1054 "
doi:10.1080/09553002.2020.1837984 2. Cooper GM. The development and causes of cancer. In: The Cell: A Molecular Approach. 2nd ed. Sinauer Associates; 2000:chap 15. Accessed June 21, 2022. https://www.ncbi.nlm.nih.gov/books/NBK9963/ \\\ N

3. Baba Al, Catoi C. Tumor cell morphology. In: Comparative Oncology. The Publishing House of the Romanian Academy; 2007:chap 3. Accessed June 21, 2022. https://www.ncbi.nlm.nih.gov/books/NBK9553/ 4. Trainito Cl, Sweeney DC, Cemazar o _"_ _I E I DS
J, et al. Characterization of sequentially-staged cancer cells using electrorotation. PLoS One. 2019;14(9):1-18. doi:10.1371/journal.pone.0222289 5. Haemmerich D, Schutt DJ, Wright AW, Webster JG, Mahvi DM. Electrical conductivity measurement N \\ I

of excised human metastatic liver tumours before and after thermal ablation. Physiol Meas. 2009;30(5):459-466. doi:10.1088/0967-3334/30/5/003 6. Ahmad MA, (IEEE SM), Al Natour Z, Mustafa F, Rizvi TA. Electrical characterization of normaland

cancer cells. JEEE Access. 2018;6:25979-25986. doi:10.1108/ACCESS.2018.2830883 O \\\\ TUMOR TREATING FIELDS THERAPY




TTFields therapy can be delivered noninvasively and locoregionally
via a portable device’
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BASED ON PRECLINICAL DATA

The multiple, distinct mechanisms of TTFields therapy work
together to selectively target and kill cancer cells’->

Disruption of mitosis
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have been shown to disrupt mitosis in cancer cells by

TTFields
exerting physical forces on their polar components?-3.*

TTFields impair microtubule assembly in cancer cells,
leading to aberrant mitotic spindle formation

TTFields disrupt the arrangement of septin at the anaphase Q '
cleavage furrow in cancer cells, inducing cytoplasmic

membrane blebbing, mitotic failure, and asymmetric
chromosome segregation

Telophase

Microtubules e Septin &® Cellular components

= B I~ Adapted from Mun et al. 2018.
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Polar organelles and macromolecules in cancer cells are
pushed toward the area of higher TTFields intensity when
cancer cells assume an hourglass shape during telophase
and cytokinesis in a process known as dielectrophoresis

*Eg, microtubule spindle formation during mitosis
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BASED ON PRECLINICAL DATA

In preclinical models, TTFields have been shown to alter the
organization and dynamics of the cytoskeleton, disrupting cancer
cell motility and migration, which are essential for metastasis’

| TTFields disrupt the direction and diminish the abundance of the microtubule network, interfering with

cancer cell migration’
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With TTFields

A model illustrating the mechanism by which TTFields modulates cancer cell motility.

(1) Microtubules are required to specify the direction of cell movement. GEF-H1
catalytic activity is downregulated through microtubule binding.

(2) TTFields exert directional forces on polar tubulins leading to their alignment in the
direction of the field. This, in turn, leads to the reorganization of the microtubule network
resulting in changes in the abundance of microtubules and initiation of the GEF-H1/

RhoA/ROCK signaling pathway

(3) to increase actin bundling

(4) and formation of focal adhesions,

(5) which disrupt cell polarity and migration directionality.

a) microtubule; b) TTFields; ¢) tubulin aligned with field; d) active GEF-H1
j) actin fiber; k) integrin; 1) focal adhesion; m) extracellular matrix.

Adapted from Voloshin et al. 2020.

GEF-H1=a microtubule-associated protein that couples microtubule dynamics to cell contractility.
RhoA/ROCK=a pathway that regulates cell morphology, polarity, and cytoskeletal remodeling by regulating actin and cell migration.
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TTFields-mediated cell disruption activates the immune system and
triggers a downstream antitumor cell response?

TTFields therapy ~ Immune stimulating

factors

Downstream antitumor
immune response

Cancer Immune cell activation

TTFields induces downstream immunogenic cell death, including
release of DAMPs (damage-associated molecular patterns)

Adapted from Ahmed et al. 2020. \ \
\
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BASED ON PRECLINICAL DATA

TTFields downregulate genes important for DNA damage repair’-2

Continuous TTFields application leads to disruption of DNA damage responses in cancer cells,
leading to cell death-4

| TTFields downregulate genes important for DNA replication and DNA damage response pathways in cancer cells?2

| Evidence has proven TTFields’ ability to disrupt DNA damage repair by downregulating genes that are part of the
well-known FA-BRCA pathway'2

» Click Here to View Video
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Adapted from Karanam et al. 2020.
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https://vimeo.com/manage/videos/758579320

TTFields is a highly versatile first-in-class treatment modality’-3

TTFields therapy has significant potential for broad applicability across solid tumor types and
lines of therapy'-3

| Investigation of TTFields therapy is ongoing across clinical trials in multiple tumor types?#®°

| In approved indications, TTFields therapy is well tolerated, suggesting a low risk of additive systemic
toxicity when used with other cancer treatment modalities?:1
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Due to its multimechanistic actions, TTFields therapy can be added
to cancer treatment modalities in approved indications?-6

TTFields demonstrate enhanced effects across multiple solid tumor types, when used
concomitantly with each of the following (based on preclinical data):
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Chemotherapy Targeted therapies Radiation therapy (RT) Immuno-oncologic (I0) agents

Adapted from Karanam et al. 2020.
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BASED ON PRECLINICAL DATA

TTFields used with a chemotherapeutic microtubule
stabilizing agent (paclitaxel) has demonstrated enhanced effects,
in multiple tumor models’-3

TTFields + paclitaxel resulted in additive
reductions in cell proliferation*

2.5+

Total Cellular LDH (AU)

Control Paclitaxel TTFields I
(5 nM) P

Adapted from Michelhaugh et al. 2020.

*Changes in proliferation induced by TTFields application in vitro were examined and measured by LDH (lactose dehydrogenase).
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implications. Int J Radiat Biol. 2021;97(8):1044-1054. doi:10.1080/09553002.2020.1837984 3. Voloshin T, Munster M, Blatt R, et al. Alternating electric fields (TTFields) in combination with paclitaxel are therapeutically effective against ovarian

\\ R
References: 1. Michelhaugh SK, Mittal S. Combined in vitro TTFields and paclitaxel reduce proliferation and clonogenicity in non-small cell lung cancer (NSCLC) cells from a patient previously treated with standard-of-care. Poster presented at: §\ \\ jr '—I E I DS
KR r
cancer cells in vitro and in vivo. Int J Cancer. 2016;139(12):2850-2858. doi:10.1002/ijc.30406 S \\\\ TUMOR TREATING FIELDS THERAPY




BASED ON PRECLINICAL DATA

TTFields used with a PARP inhibitor that inhibits DNA damage
repair (olaparib) has demonstrated enhanced cytotoxic effects
in tumor models’-2

TTFields + olaparib resulted in enhanced cell killing*

- Control
. B o---iv
B Ficlds + Olaparib

0.1

Surviving Fraction (log)

0.01+

24 hours 72 hours

Adapted from Karanam et al. 2020.

PARP=poly-ADP ribose polymerase.

\\\

*Clonogenic survival assays of olaparib together with TTFields were performed. \\\ \ o—
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BASED ON PRECLINICAL DATA

TTFields used with RT, a therapy that induces DNA damage,
has demonstrated enhanced cytotoxic effects in tumor models,
particularly when TTFields precede RT1-8*

TTFields + radiation treatment resulted in
reduced surviving fraction
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Adapted from Giladi et al. 2017.
RT=radiation therapy.

*The efficacy of the concomitant application of TTFields and varying doses of ionizing radiation were tested when 72-hour TTFields treatment was applied immediately after RT in U-118 MG cells.
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BASED ON PRECLINICAL DATA

TTFields used with PD-1 inhibition has demonstrated decreased
tumor size, increased immune cell infiltration, and increased
cytokine production in tumor models**

TTFields + anti-PD-1 resulted
in reduced tumor volume
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*P<0.05. 'P<0.01. 'P<0.001.
Adapted from Voloshin et al. 2020.

PD-1=programmed cell death protein 1. \\\
*Tumor volum e(LLC 1 cells) following TTFields application and an intraperitoneal (IP) injection of anti-PD- 1( PD-1) was measured usi gVe ier calipers.' \ jr I_IEI DS
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SUMMARY

TTFields therapy provides clinical versatility that has potential to
help address treatment challenges across a range of solid tumors?-°

With a poor survival outlook, physicians and patients need additional treatment strategies

« TTFields are electric fields that exert physical forces to kill cancer cells via a variety of mechanisms,
while sparing healthy cells

* The multiple, distinct mechanisms of TTFields therapy work together to selectively target and kill
cancer cells

» Due to its multimechanistic actions, TTFields therapy can be added to cancer treatment modalities in
approved indications

* As a highly versatile first-in-class modality, TTFields therapy has significant potential for broad
applicability across solid tumor types and lines of therapy

References: 1. Karanam NK, Story MD. An overview of potential novel mechanisms of action underlying tumor treating fields-induced cancer cell death and their clinical implications. Int J Radiat Biol. 2021,97(8):1044-1054. \\\ R

doi:10.1080/09553002.2020.1837984 2. Mun EJ, Babiker HM, Weinberg U, Kirson ED, Von Hoff DD. Tumor-treating fields: a fourth modality in cancer treatment. Clin Cancer Res. 2018;24(2):266-275. doi:10.1158/1078-0432.CCR-17-1117 \\ jl_ '—I E I DS
3. Rominiyi O, Vanderlinden A, Clenton SJ, Bridgewater C, Al-Tamimi Y, Collis SJ. Tumour treating fields therapy for glioblastoma: current advances and future directions. Br J Cancer. 2021;124(4):697-709. doi:10.1038/s41416-020-01136-5 NS I

4. Giladi M, Schneiderman RS, Voloshin T, et al. Mitotic spindle disruption by alternating electric fields leads to improper chromosome segregation and mitotic catastrophe in cancer cells. Sci Rep. 2015;5:1-16. doi:10.1038/srep18046 5. 0

Kirson ED, Dbaly V, Tovarys F, et al. Alternating electric fields arrest cell proliferation in animal tumor models and human brain tumors. Proc Nat/ Acad Sci U S A. 2007;104(24):10152-10157. doi:10.1073/pnas.0702916104 < \\\ TUMOR TREATING FIELDS THERAPY

///




n ovmu re © 2022 Novocure GmbH. All rights reserved. Novocure is a trademark of Novocure GmbH. All other product names
and trademarks are the property of their respective owners. GLB-NOV-0043 v3.0 November 2022




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18

