
September 2017

ATT-11T 
The first anticancer pro-drug, energized by the internal 
membrane electric field 
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CAUTIONARY NOTE REGARDING FORWARD-LOOKING STATEMENTS

The following is a presentation of our Companyôs business and operations. This presentation does not constitute an offer to sell or 

the solicitation of an offer to subscribe for or buy or sell any of our securities. The information contained in this presentation does 

not constitute a basis for making an investment decision and does not constitute a recommendation or opinion, nor is it a 

substitute for the discretion of a potential investor. Readers are urged to carefully review and consider the various disclosures 

made throughout our immediate and interim reports as filed with the distribution systems of the Israeli Securities Authority 

(https://www.magna.isa.gov.il) and with the Tel Aviv Stock Exchange Ltd. (http://maya.tase.co.il/reports/company), which are 

designed to advise interested parties of the risks and factors that may affect our business, financial condition, results of operations 

and prospects. Certain information included or incorporated by reference in the following presentation may be deemed to be 

ñforward-looking statementsò within the meaning of the Israeli Securities Law, 5728-1968. Forward-looking statements are often 

characterized by the use of forward-looking terminology such as ñmay,ò ñwill,ò ñexpect,ò ñanticipate,ò ñestimate,ò ñcontinue,ò 

ñbelieve,ò ñshould,ò ñintend,ò ñprojectò or other similar words, but are not the only way these statements are identified. The following 

presentation may contain forward-looking statements that include, but are not limited to, projections about our business and 

operations and/or our future revenues, expenses and profitability. These statements are only current predictions and are subject to 

known and unknown risks, uncertainties, and other factors that may cause our or our industryôs actual results, events, levelsof

activity, circumstances, performance and/or achievements to be materially different from those anticipated expressed or implied by 

such the forward-looking statements, due to factors that include, but are not limited to: (-) local and areal political and economic 

conditions; (-) changes in global and local economy and capital markets; (-) our ability to develop and bring to market new 

products; (-) our ability to successfully complete any necessary or required pre-clinical and/or clinical studies with our pre-clinically 

and/or clinically developed products; (-) our ability to receive regulatory clearance or approval to market our products and/or 

changes in regulatory, legislative and/or international standards environment; (-) our success in implementing our business-

development, sales, marketing and/or manufacturing plans; (-) the level of adoption of our future products by medical practitioners; 

(-) the emergence or existence of other products that may make our products obsolete; (-) protection and validity of our patents

and other intellectual property rights; (-) the effect of competition by other companies and technologies; (-) the ability to obtain 

reimbursement for our products from government and commercial payers; and (-) our ability to raise sufficient funds for completion 

of products research and development and/or our ability to partner with strategic partners and/or investors. You should not rely

upon forward-looking statements as predictions of future events. We cannot guarantee future results, levels of activity, 

performance, or achievements reflected in the forward-looking statements. You should not put undue reliance on any forward-

looking statements. Any forward-looking statements in this presentation are made as of the date hereof, and we undertake no 

obligation to report events or to report the occurrence of unanticipated events that may lead to the actual events, results, 

performance, circumstances or achievements concerning our business and operations being different than as envisaged by such 

forward looking statements and/or to publicly update or revise any forward-looking statements, whether as a result of new 

information, future events or otherwise, except as required by law. Date of presentation: September 2017.

https://www.magna.isa.gov.il/
http://maya.tase.co.il/reports/company


ATT-11T: Target Product Profile (TPP)

ATT-11T is a pro-drug of SN-38 for the treatment of metastatic solid 

malignancies

Mechanism of 

Action

An SN-38-based pro-drug, designed to improve PK profile, via generation of intra-

membrane pro-drug depots, energized by internal electric field, related to the 

membrane dipole potential   

Administration i.v. micro-emulsion

Indications
Primary: 1st and 2nd line therapy in patients with mCRC

Other potential indications: esophagogastric carcinoma, refractory ovarian 

carcinoma,1st line therapy in advanced stage small-cell lung carcinoma

Attributes
Extended t1/2, tumor selectivity, superior efficacy and better safety profile compared 

to irinotecan

Efficacy Endpoints
Primary: Superiority in overall survival, over irinotecan 

Secondary: Superior progression free survival (PFS) over irinotecan

Safety Improved safety and tolerability profile over irinotecan
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Camptothecin / irinotecan

ÅCamptothecins:
ÅVery potent anti-cancer agents, selective 

inhibitors of topo-isomerase-1; S-Phase-
specific agents 

Å Irinotecan(CPT-11):
ÅThe most widely-used camptothecindrug 

in clinical use; a water-soluble, positively-
charged pro-drug of the active 
camptothecinmoiety SN-38

ÅIndicated as the first-line for metastatic 
colorectal carcinoma 

ÅSales over $1B (until rendered generic)
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SN-38; Mechanism of Action

SN-38 forms a complex with DNA and 

Top1, inhibiting DNA relegation, and 

blocking movement of DNA 

polymerase, leading to DNA double-

strand break

During the S-Phase, DNA topo-

isomerase I (Top1) cleaves and 

unwinds DNA, as part of DNA 

replication and transcription.

http://www.mdpi.com/pharmaceuticals/pharmaceuticals-06-00988/article_deploy/html/images/pharmaceuticals-06-00988-g002.png
http://www.mdpi.com/pharmaceuticals/pharmaceuticals-06-00988/article_deploy/html/images/pharmaceuticals-06-00988-g002.png


Camptothecin / irinotecan: major limitations                    
A narrow therapeutic window

ÅPharmacokinetics:
Å Irinotcan: Enhanced solubility in 

body fluids; wide non-selective 
systemic distribution (VD=3.5 L/kg), 

ÅRapid clearance and lack of targeting 
properties 

ÅWeak albumin binding: 30-60%  

ÅPK / cell cycle mismatch   
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ÅSafety:
ÅCholinergic syndrome 
ÅMyelosuppression
ÅEarly diarrhea 
ÅDelayed diarrhea
ÅPulmonary toxicity 

Inactivation in vivo due to lactone
ring opening:

ÅLactonolysishalf-life in 
physiological conditions: 20-30 
minutes

Å9:1 ratio favoring the 
carboxylateat steady-state 

http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjf_s3nrLrTAhWEPhQKHbP8AgUQjRwIBw&url=http://www.mdpi.com/2079-4983/3/1/131/htm&psig=AFQjCNF69pcShXF47vbSPvQO4aBuRHVP8w&ust=1493029048088298


Innovative Molecular NanoMotors, energized by the membrane 
dipole potential, creating intra-membrane drug depot sites
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A novel internal 

powerhouse

Anticancer 

drug, conjugated 

to Molecular 

Nano-Motor

Generating intra-

membrane pro-drug 

depot sites



ÅElectric voltage measured between:
Membrane / water interface (-)        membrane center (+)

ÅGenerated by the ordered carbonyl groups of membrane  
phospholipids 

ÅEnvironment: very hydrophobic

ÅDielectric constant: 2-4

ÅGenerates an enormously strong intra-membrane 
electric field of 108-109 V/m !!!

The Membrane dipole potential

ɲʌ = the trans-membrane potential
ʌs = the surface potential

ʌd = the dipole potential
ʶ= the dielectric constant
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Wang L. Annual Review of Biochemistry 81: 615-635, 2012

A novel internal 

powerhouse



The ATT-11T: A pro-drug of SN-38, linked to                                         
a Molecular Nano-Motor (MNM)

Membrane interactions, energized by the membrane dipole potential 

MW å 732 Daltons

SN-38MNM Moiety

Cleavable Site

Innovative 

Molecular                  

Nano-Motor
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Distribution within 
the intravascular 
space, strong 
binding to albumin

ATT-11T: Mechanism Of Action  
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ÅMNM Effect: 
ÅDistribution and  

dilution into the large  
phospholipid pool;
ÅNumerous intra-

membrane depots
ÅPreserving  low 

exposure of each 
single cell

Intravenous 
infusion

Selective cleavage 
and activation to 
SN-38 at the target 
tumor cells:

ATT-11T
SN-38

Inhibition of topo-isomerase I;
Induction of tumor cell apoptosis

ÅEPR Effect:                 
slow and gradual 
redistribution into the 
tumor 
ÅMNM Effect:

Deep penetration
into the tumor core;
ά.ȅǎǘŀƴŘŜǊ ŜŦŦŜŎǘέ

https://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi4lKfa-9XSAhWCOhoKHcnnBs0QjRwIBw&url=https://www.youtube.com/watch?v=xToG533PkHI&psig=AFQjCNEblSpseyYumhfA5CN-P5ubt0AdMw&ust=1489579873195059
http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=DQZe2o6m9B8oZM&tbnid=OONcuo_AyV0jxM:&ved=0CAUQjRw&url=http://en.wikibooks.org/wiki/Structural_Biochemistry/Lipids/Lipid_Bilayer&ei=ubFbU9LHCcGGswa3qYGoAQ&bvm=bv.65397613,d.bGQ&psig=AFQjCNE_Ilr_JB2YHWAxzLb1Z-NWoG6tkw&ust=1398604455139821


Start: Irinotecan

Start: ATT-11T 10 nsec

Membrane interactions of ATT-11T; simulation in silico
ATT-11T, driven by the dipole potential, anchors to the membrane interface,  
ƳƻǾŜǎ ŀƴŘ ƎŜƴŜǊŀǘŜǎ ŘŜǇƻǘǎ ǿƛǘƘƛƴ ǘƘŜ ƳŜƳōǊŀƴŜΩǎ ƘȅŘǊƻǇƘƻōƛŎ ŎƻǊŜ

Legend:

Carbon

Oxygen

Nitrogen

DPPCôs phosphorous

2 nsec

2 nsec

10 nsec

40 nsec

40 nsec

Computerized simulations, Bioinformatics unit, Tel-Aviv University.
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Five-fold extension of SN-38 plasma half-life (t1/2)            
Non-Rodent Species



ATT-11T

Mini-pigsBeagle dogs

0

2

4

6

8

10

12

14

16

18

ATT-11T Irinotecan

SN-38 derived from ATT-11T vs. Irinotecan X5.2

t 1
/2

, 
h

r

2.3

12.1

0

2

4

6

8

10

12

14

16

18

ATT-11T Irinotecan

14.7

3.2

SN-38 derived from ATT-11T vs. Irinotecan X4.6

9

ñéa new camptothecin analogue can be considered a candidate for 

development, if there is a long plasma half-life (i.e., >3-fold) for SN-38 from the 

new candidate in both dogs and rats...ò  
Randall K Johnson, PhD (KOL)

Five-fold extension of SN-38 plasma half-life (t1/2)            
Non-Rodent Species
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Numerous factors generate selective activation                  
of ATT-11T in target tumor tissue
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Enhanced tumor levels  
of reduced glutathione

The ά.ȅǎǘŀƴŘŜǊ 9ŦŦŜŎǘέ:
MNM-driven penetration 
of ATT-11T into dying 
cells within the tumor; 

MNM-driven deep 
penetration of ATT-11T
into tumor core

MNM-driven 
prolonged  plasma 
residence time

Preserved 
closed, active state of 
lactonering

Augmented 
tumor esterase 
activity

PK / cell-cycle 
synchrony, due to the 
slow-release properties

ATT-11T SN-38

Enhanced exposure 
to caspases
, diffusion of newly-
formed SN-38 into 
adjacent viable 
tumor cells. 



ATT-11T Efficacy
Advantageous tumor 

eradication, across various tumor 
xenograft models
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Superior efficacy of ATT-11T over irinotecan
SW620 colorectal cancer xenograftmodel
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Superior efficacy of ATT-11T over irinotecan;                            
Tumor Growth Delay

SW620 colorectal cancer xenograftmodel



Performed by Piedmont Research Center, NC, USA
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Superior efficacy of ATT-11T over irinotecan
OVCAR3 ovarian carcinoma xenograftmodel; Equimolardosage
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Superior efficacy of ATT-11T over irinotecan
Pancreatic cancer xenograftmodel (Mia PaCa); Equimolardosage



Superior efficacy of ATT-11T over irinotecan and topotecan
0.5MTD; H-69 SCLC xenograftmodel
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ATT-11T Performance: Safety

Favorable Profile 
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Safety performance of ATT-11T
Rodent and Non-rodent Species

ÅNo weight loss

ÅMild and transient leukopenia 

ÅLack of cholinergic effect

ÅLack of observable cardiovascular signs

ÅNo late diarrhea following a high, single-dose challenge (rats)

ÅNo late diarrhea in escalating-dose studies (mini-pigs) 

ÅNo mutagenic effect    
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Regulatory opportunity: Small cell lung carcinoma
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ÅAbout 30,000 new cases of small cell lung cancer (SCLC)  in the USA each year

ÅA very aggressive course: median overall survival (OS) of 12-20 months; 5-year 
survival of 6%-12% 

ÅInitial sensitivity of the tumor to chemotherapy changes rapidlyinto an aggressive 
relapse, with a very short life-span thereafter

ÅA new drug for SCLC has not been approved for many years now.

ÅKnown to be sensitive to camptothecindrugs

ÅTopotecanis the only approved second-line treatment option for SCLC: limited by 
poor efficacy and substantial adverse effects

ÅClear-cut beneficial effect of ATT-11T in a tumor xenograftmodel for SCLC; 
markedly advantageous over  irinotecanor topotecan

ÅConceivably, ATT-11T may get orphan drug designation and fast track for this 
indication  

The intended indication: ATT-11T as an alternative to topotecan in SCLC, as a novel 
second-line treatment for SCLC, either alone or as part of a combination therapy
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0.5MTD; H-69 SCLC xenograftmodel



Additional potential regulatory opportunities
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ÅGastric cancer
ÅEsophageal cancer
ÅOvarian Carcinoma 

ÅOrphan drug designation
ÅFast track



ÅOpen IND at FDA

ÅATT-11T FDA Pre-IND Type B Meeting ςWritten Response

ÅPositive outcome:Clear ATT-11T development plan until  
end of Phase 1 in agreement with FDA
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Dialogue with regulatory authorities



Intellectual property

ÅNovel compounds
ÅMethods utilizing said compounds

üPatent coverage:

ÅUS patent no.8,530,444 granted on Sep. 10, 2013. 

ÅUS divisional patent no. 8,916,537 on the method of treating was granted on Dec. 
23, 2014. 

ÅUS divisional patent no. 9,192,680 on a method of treating pancreatic cancer  was 
granted on Nov. 24, 2015.

ÅPCT (international) patent application (filed: June 1, 2011)

üApplications and status:

Israel, Japan, Europe, Canada, China, India (filed: December 1, 2012)
China was registered on Feb. 18, 2015
Japan was registered on Sep. 18, 2015
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Scientific leadership
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Professor Roger 
Kornberg, Scientific 
President: Nobel Prize 
Laureate in Chemistry for 
the year 2006, for his 
research and discoveries 
of the molecular basis of 
eukaryotic transcription 
(synthesis of RNA from a 
DNA template). 

Professor Ilan Ziv, MD, CEO 
& CSO. Ilan is a co-founder 
of Aposense, and the Chief 
Scientist of the Company. He 
is an associate professor in 
Neurology at the Sackler
School of Medicine, Tel-Aviv 
University. Ilan is the 
Inventor of the Aposense
Technology.

Dr. Hagit 
Grimberg, Ph.D, Senior VP 
for R&D, has been with 
Aposense for over 16 years. 
Hagit has an M.Sc. in 
Biochemistry, and Ph.D in 
Physiology & Pharmacology. 
Hagit has strong background 
in innovation, research and 
new product development.



ATT-11T: Executive Summary

Innovation

Unique mechanism of 

action, energized by the 

membrane dipole potential

Å A small-molecule pro-

drug of SN-38

Å Inactive pro-drug depot 

within cell membranes

Å Extended PK 

Å Improved therapeutic  

window

Å Availability for penetration 

into tumor ós core

Å NCE & new IP (valid till 

2030)

Feasibility

Lead compound in advanced 

preclinical assessment

ÅSuperior anti-tumor activity

ÅExtended t1/2 demonstrated in 

rodent and non-rodent species

ÅBio-distribution studies support 

inactive depot formation and 

selective activation at the tumor 

target tissue

ÅPreliminary toxicology study 

indicates favorable safety profile

ÅCMC supports formal toxicology 

and phase I studies

Market

ÅVery large market 

opportunity, across various 

indications

ÅAddressing a very large 

unmet need
Irinotecan is a very potent  anti-

cancer drug, but critically limited

ÅPotential utility in 

numerous types of  solid 

tumors

ÅLeading indications: 
Colorectal carcinoma; Small cell 

lung cancer; Ovarian carcinoma; 

Pancreatic cancer 
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