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Executive summary
The IATI 2019 Report: Israel’s Life Sciences Industry, provides the broadest, deepest
view of this thriving industry. The continuity, the annual comparison and the long-term
view, all make the Report the most comprehensive take on the Israeli Life Science
Industry. This Report comes out towards our MIXiii-BIOMED Annual Conference 2019,
an annual celebration of the great innovation and new capabilities, abilities and
attraction of the Israeli Life Science sector, on a global scale. As the Israel’s Umbrella
Organization of the High-Tech & Life Science industries, IATI continuously acts to
connect and promote the country’s massive resources of academic and technological
prowess towards creating a fertile ecosystem which will nourish growth in the coming
years as well.
The Israeli life science industry kept growing in 2018 and is going stronger every year.
An increase in the number of companies, coupled with stable maturity levels and
booming innovation in new and developing sectors all contribute to the industry’s
success and significant role in the Israeli economy. However, with less than 50% of
companies located off the central area of Israel (known here as the Periphery), this
success is not yet equally spread and we believe there are still actions that can be
taken to encourage entrepreneurs bring their companies to these areas.
In addition to the sub-sectors discussed in our prior reports, we focus this time around
on the industry’s rising stars. The spotlight is put on those sectors not only because
they are fast populated by new companies and attract more investments, but mainly as
being leaders in innovation and multidisciplinary abilities, demonstrating the industry’s
ability to take advantage of the excellence in academic research, deep government
support and the innovative ecosystem in Israel.
The string of mega-deals by Israeli life science companies is breaking record after
record. Mazor Robotics was acquired in 2018, the first to reach the $1.5 billion milestone,
surpassing the previous largest exist by NeuroDerm in 2017. This is just one of many
positive indicators when it comes to funding of Israeli life science companies, together
with the continued growth in capital raised and average deal size.
The healthtech industry has been experiencing dramatic changes for some time now.
The healthcare system is confronting skyrocketing costs, mainly due to increased
prevalence of chronic diseases and higher life expectancy. Meanwhile, the biopharma
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industry is coming up against aggressive pricing pressures, on the one hand, and the
threat of patent expirations on numerous blockbuster drugs, on the other hand. In an
effort to meet these challenges, the healthtech industry is seeking new innovation
growth engines.
The healthcare landscape is currently shifting towards a more integrated ecosystem,
converging biopharma, medtech, digital health and healthcare into a single bioconvergent industry. This emerging bio-convergent healthtech space holds remarkable
potential to make a transformative impact on health and healthcare practices. Israel
has substantial strengths and capabilities when it comes to holding a leading position
in this emerging bio-convergent field and reshaping healthtech as a whole, with high
economic value and a potential to become an additional growth engine of the Israeli
economy. A broader discussion on Israel’s value proposition in the bio-convergent
sphere can be found in the “Shifting towards an Innovative Bio-Convergent Ecosystem”
chapter of this report.
We are confident that in this changing world, Israeli life science companies can play, in
many ways, a leading role in facing these challenges. Fostering digital health innovation
to address actual needs and not perceived ones, for example, can lead to significant
improvements in integrating technological solutions, even from sources outside of
traditional healthcare. We invite you to read insights from the field in the “Maximizing
Healthcare Opportunities” chapter and throughout the report.
We would like to warmly thank the Israeli Innovation Authority for supporting this
Report and especially Dr. Ami Appelbaum and Aaron Aaron, for partnering with us on
promoting the industry throughout the year; Claudio Yarza, Partner, Pharmaceuticals
& Life Sciences Leader, and Omer Gavish, Partner at the Life Science practice in PwC
Israel, for all the support in preparing this Report; BTG– Ferring; Oppenheimer & Co.;
Lonza Israel Collaborative Innovation Center; and ZAG/Sullivan & Worcester International law firm, for their great support.
Karin Mayer Rubinstein
CEO & President
IATI
All rights reserved for IATI - Israel Advanced Technology Industries (R.A)© (“IATI”) . No part of this publication may be reproduced, copied,
photocopied, stored in retrieval system, transmitted by electronic, mechanical, photocopying or recording means in any form in whole or in part
- without the prior written permission of IATI.
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Israel's Life Sciences Industry
According to multiple different databases and our own estimates, approximately
1,6001 life science companies are active in Israel (Figure 1), employing more than
83,0002 people. It is interesting to see that while there is a growth in the number
of life science companies which are active, there is a slightly decrease in number
of employees compared to prior year. As many as 1,394 life sciences companies
were established in Israel in the last decade (2009-Q1 2019), or 139 companies
every year in average (Figure 2), and approximately half of them are still active.
Figure 1 - Cumulative number of active life science companies

Source: IATI Database, IVC-Online Database

Figure 2 - Number of Israeli life sciences companies established (2009-2018)

Source: IATI Database, IVC-Online Database

The numbers of 2018 throughout the report are likely to change as additional data is gathered
Including employees in Israel and in branches outside Israel
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In the same decade, 684 life sciences companies ceased to operate for various reasons,
or 68 companies every year on average (Figure 3).
Figure 3 - Number of Israeli Life Science Companies Discontinuing Operations (20092018)

Source: IATI Database, IVC-Online Database

The percentage of companies in advanced stages out of the active life science
companies is stable over the last few year, and is 38% in 2018 - similar to the last couple
of years. Of these companies, 34% are in the initial revenues stage and 4% are in the
revenue growth stage (Figure 4). The remaining 62% of the companies are mainly in
R&D stages, which are 51% of the total active life science companies (similar to prior
year).
Figure 4 - Number of Active Israeli Life Science Companies by Stage

Source: IATI Database, IVC-Online Database
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Israel Life Sciences Industry by Geographic location
As mentioned above, there are approximately 1,600 active Israeli life science companies.
Although all these companies are incorporated in Israel and were founded by Israeli
entrepreneurs, and all have operations in Israel, some of the companies’ headquarters
are located in foreign countries for various reasons. As seen in Figure 5, the vast majority
of them, 89%, are located in Israel, while 9% chose to locate their headquarters in the
US.
Figure 5 - Headquarters’ Location of Israeli Life Science Companies by Country

Source: IATI Database, IVC-Online Database

The State of Israel views the development of industrial zones in the periphery as
a growth engine of the Israeli economy. To encourage entrepreneurs bring their
companies to these areas, the State of Israel identified National Priority Areas and
Development Zones, in which companies can be entitled to certain economic benefits.
It is interesting to see that although these benefits can be substantial, only 27% of the
Life Science companies chose to locate their headquarters in these areas (Figure 6).
This can be explained by the fact that many of these companies are still in early stages,
while most of the benefits are relevant to more mature companies. Also, companies
can have their factories or other facilities in these areas while their headquarters are
located in non-beneficial areas.
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Figure 6 - Headquarters’ Location of Israeli Life Science Companies by Beneficial/
Non-beneficial zones

Source: IATI Database, IVC-Online Database

The Central Bureau of Statistics calculate the Peripherality Index of Local Authorities,
which reflects the degree of peripherality of a local authority in Israel in terms of its
geographic location relative to centers of economic activity. The local authorities are
classified into ten clusters in ascending order of the level of centrality - cluster 1 includes the most peripheral local authorities (such as Eilat and Metula), while cluster
10 includes the most central local authorities (such as Tel-Aviv). More than 55% of the
companies’ headquarters are located in the three most central clusters, while less than
6% are located in the three most peripheral clusters (Figure 7).
Figure 7 - Israeli Life Science Companies by Peripheral Location

Source: IATI Database, IVC-Online Database
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As most of the companies are located in the more central clusters, it is not surprising
to see that the city with the highest number of life sciences companies is Tel-Aviv,
with 16%, being the only city in Israel hosting more than 10% of the Israeli life sciences
companies. Jerusalem with 9% of the companies is followed by Haifa with 6%, making
the three biggest cities in Israel also the three largest centers for life sciences
companies (Figure 8). If we would refer to Rehovot and Ness Ziona, both located next
to the Weizmann Institute of Science, as one location, it would be the fourth, exceeding
Herzliya by 2%.
Figure 8 - Headquarters’ Location of Israeli Life Science Companies by City

Source: IATI Database, IVC-Online Database
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Tel-Aviv is also the city with the most companies Healthcare IT, Medical Devices and
Therapeutics. While in the Therapeutics and Healthcare IT sub-sectors Jerusalem the
second largest city - consistent with the total number of companies - when it comes to
Medical Devices, Caesarea and Yoqneam are the second and third largest cities (Figure
9).
Figure 9 - Israeli Life Science Companies - Location by Sub-Sector

Source: IATI Database, IVC-Online Database
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Israel Life Sciences Industry Sub-Sectors
The Israeli Life Sciences Industry is still heavily biased towards medical devices, and
the number of medical devices companies has increased in 2018. However, consistent
with prior years, their share of the overall life sciences industry continues to decrease,
with 37% in 2018 compared to 40% in 2017. Healthcare IT and therapeutics remains
the next largest sub-sectors with 307 and 207 companies, respectively, representing
approximately 32% of all life science companies (Figure 10).
Figure 10 - Israel Life Sciences Industry Sub-Sectors

Source: IATI Database, IVC-Online Database
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Healthcare IT and Digital Health
The Israeli Life Sciences Industry is still heavily biased towards medical devices, and
the number of medical devices companies has increased in 2018. However, consistent
with prior years, their share of the overall life sciences industry continues to decrease,
with 37% in 2018 compared to 40% in 2017. Healthcare IT and therapeutics remains
the next largest sub-sectors with 307 and 207 companies, respectively, representing
approximately 32% of all life science companies (Figure 10).
The number of active Digital Health companies in Israel continues to grow, although
the growth rate is slower compared to prior years. More than half of the companies
were established in the first half or the decade (Figure 11), suggesting there is a market
saturation in certain sub-sectors of Digital Health.
Figure 11 - Percentage of Israeli Health IT and Digital health Companies per Year
Established

Source: IATI Database

Interesting to see that although the age of the Digital Health companies is increasing,
their size is similar to prior years. Seventy percent of the companies are relatively small,
with less than 10 employees, about 25% have 10-50 employees and very few, about 5%,
are relatively large companies with more than 50 employees (Figure 12).
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Figure 12 - Number of Employees in Digital health Companies (2018)

Source: IATI Database

Sub-Sectors

According to the Start-Up Nation Central Digital Health Report 20181, there are seven
main sub-sectors in the Digital Health space - Clinical Workflow; Decision Supporting;
Digital Therapeutics; Remote Monitoring; Assistive Devices; Diagnostic, and; Patient
Engagement. While Digital Therapeutics continues to be the largest subsector with no
significant change in the number of companies, Decision Support and Diagnostic had
a substantial growth reaching to 16% and 12%, accordingly (Figure 13).
Figure 13 - Digital Health Companies by Sub-Sector (2018) - %

Source: IATI Start-Up Nation Central Digital Health Report 2018

/https://lp.startupnationcentral.org/digitalhealth-2018
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Funding

More than half of the Digital Health funding was contributed to two sub-sectors - Decision Supporting with 30%, and Diagnostic with 26%, this is according to the Start-Up
Nation Central Digital Health Report 2018 (Figure 14). These percentages are consistent
with the growth in the number of companies in these sub-sectors in 2018 and with
global trends.
Figure 14 - Funding of Digital Health Companies by Sub-Sector (2018) - %

Source: IATI Start-Up Nation Central Digital Health Report 2018
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Israel Life Sciences Industry Rising Sectors
Each of the sub-sectors previously discussed can be divided into sub-sub-sectors,
and many life Sciences companies can be included in more than one sub-sector. The
following sectors, typically included under various sub-sectors and not identified
separately in the data shown in this report, are a few of the sectors identified by us
as the rising sectors in the Israeli Life Sciences Industry, and is led by similar global
trends. We believe that these sectors, together with others, will be the future engines
of the Israeli Life Science Industry and will draw a larger portion of investments, efforts
and support.

Women Health and Femtech1
Introduction

Women are more than 50% of the global population, and the economic burden for
women’s diseases is currently more than $500 billion2. Women health is often sidelined
as a niche market; however, things are changing, where women are not only playing
an increasingly influential role across the healthcare continuum, but also have higher
purchasing power. Women are increasingly playing an active role in their care delivery
and are also primary caregivers, especially for the elderly and children. 90% of primary
healthcare decision maker for the family are women, and 80% household healthcare
spending is done by women. According to Frost & Sullivan3, working age female spend
29% higher percentage on healthcare compare to males in the same groups and they
are 75% likelier to use digital tools to track their health. However, women have been
highly under-represented in clinical trials for chronic conditions. For example, only
35% of the participants in clinical trials around cardiovascular disorders are women;
only 25% of the trials report gender-specific results. This matters because there are
fundamental differences in the way women metabolize drugs compared to men. There
are several chronic diseases which are more prevalent in women and that need to
be managed differently for women and men, such as osteoporosis, arthritis and hypertension. In the era of personalized medicine, gender-specific healthcare solutions
is needed. The prevalence of certain diseases is far greater in women than men, like
Alzheimer, autoimmune disorders and mental health challenges such as anxiety and
depression.
Written by Dr. Benny Zeevi, Managing General Partner, Tel Aviv Venture Partners

1
2

https://www.forbes.com/sites/reenitadas/2018/04/12/womens-healthcare-comes-out-of-the-shadows-femtech-showsthe-way-to-billion-dollar-opportunities/#7b23603e6159

https://ww2.frost.com/news/frost-commentary/frost-sullivan-celebrates-international-womens-day-exploring-femtech3
/market-potential-50-billion-2025
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The global women health market is composed mainly of the following sub-sectors:
• Menstruation Care
• Pregnancy and Nursing Care
• Fertility Solutions and Reproductive Health
• General Healthcare
• Cancer Care (breast, cervical, ovarian and the rare vaginal and vulvar cancer)
• Menopausal and Post-Menopausal syndrome
• Pelvic Diseases, Endometriosis
• Sexual Health
• Hypothyroidism
• Osteoporosis
• Contraceptive
• Non- Communicable Diseases and other disease indications.
The global women health therapeutics market size is expected to reach $210.9 billion
by 2025, according to a new report by Grand View Research, Inc.4. It is anticipated to
expand at a CAGR of 8.8% over the forecast period.

Femtech

Femtech (female technology) is the use of digital health applications such as wearable
AI, mobile apps, diagnostic tools and monitoring software to manage women health from rapid diagnostics to remote monitoring and beyond - such as fertility, reproduction,
pregnancy, and maternal health which includes menstruation, mental health, sexuality,
cancer screenings and chronic illness.
Femtech direct-to-consumer services, are making things such as fertility testing and
birth control more accessible, and have brought the discussion on women health to
the center stage. It is no coincidence that the Femtech sector is primarily managed
by female CEOs and innovators. Femtech have benefitted from a favorable regulatory
landscape in the past few years - Natural Cycles mobile application received FDA
approval in August 2018 to be marketed as a contraceptive and Annovera designed by
Population Council received FDA approval as the first vaginal ring contraceptive that
can be used for an entire year. In July 2018, the FDA approved AbbVie’s endometriosis
pain-reducing drug - the first of its kind in over 10 years.

https://www.grandviewresearch.com/press-release/global-womens-health-therapeutics-market
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Israel Women Health and Femtech Companies

Based on IATI database, public information, IVC-Online Database, and Start-Up Nation
Finder, there are about 200 Israeli companies in the various sub-sectors of women
health and Femtech. The major sub-sectors are Pregnancy and Nursing Care with 21
companies, Fertility and Reproduction with 19 companies, Pelvic Problems with 10
companies, Women’s Cancer with 35 companies, Women Infectious Diseases with
7 companies, Menopause and Menstruation with 7 companies and the rest are for
general diseases like Diabetes, Osteoporosis, Genetics and others.
Several Israeli Femtech companies are leaders in their respective fields, demonstrating
Israel’s excellence in digital health technologies. This is particularly relevant for
conditions like breast cancer or cervical cancer, which women are unable to diagnose
quickly, often due to lack of effective enforced screening programs. EVA Colpo by
MobileODT, is a portable, internet-connected colposcope that combines high quality,
medical-grade image and video capture using smart devices for cervical cancer
screening. Its scalable solution has the potential to increase access to care. VRHealth,
helps clinicians manage patient care via specialized virtual reality solutions and data
analytics, conducted a clinical study where the use of a VR coaching environment
was found to reduce hot flashes and night sweats in women suffering from breast
cancer. Illumigyn’s Gynescope uses machine vision technology to allow gynecologists
and GPs to visualize signs of early-stage cervical cancer using different illumination
and light wavelengths. Other sub-sectors of excellence in Israel Femtech companies
is remote monitoring of pregnancies with companies like Nuvo, HeraMed and Fertility
with companies like AIVF, Ovucon and others.

Investments in Women Health and Femtech

In recent years, pharmaceutical companies have further expanded and invested R&D
resources into women’s health initiatives. Global companies understood the huge
potential in the Israeli biotech and expanded its scientific and technical expertise
through acquisition of Biotechnological Israeli companies. One such example is Ferring
that as a world leader in reproductive medicine and woman health saw the potential in
the local arena and invested in Bio-technology General (Israel) Ltd. (BTG). This enabled
to use a local end-to-end company with the expertise to mature candidate compounds
from early research through development and up to GMP commercial production at
one site.
The foresight to strategically invest specifically in reproductive medicine together with
finding the way to personalize woman treatments5 is one of the key goals of providing
Rekovelle’s is a recombinant human follicle stimulating hormone (rFSH) used in assisted reproduction therapy designed
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solutions for additional unmet women’s health needs of many companies.
However, women health is still a relatively young industry and the majority of
investments being made in women health are early-stage (seed and Series A). Of all
the funding for R&D for healthcare products and services in the world, only 4% is
invested in women health. According to CBinsights6, globally investments in 2018 has
bypassed $500 million in funding (compared to $350 million in 2013), and seen about
double the number of deals since 2013 (Figure 15). In Israel, out of more than $6 billion
invested in the Life Sciences sector in the last five years, approximately $314 million, or
6%, were invested in this subsector (Figure 16).

to use an individualized dose to result in a safer treatment with potentially fewer IVF cycles
/https://www.cbinsights.com/research/report/womens-health-technology-transforming
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Figure 15 - Global Funding in Women Health (2016)

Figure 16 - Israel Funding in Women Health - $ millions1

Source: Tel Aviv Venture Partners, based on public information, IVCOnline Database and Start-Up Nation Finder

.In 2018, excluding an investment of $150 million in Insightec that was to related to women health applications
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According to a 2018 report by Frost & Sullivan1, Femtech technologies have received
more than $1 billion in funding between 2015 and 2018, and the industry is poised to
become a $50 billion market by 2025. Investor funding in Femtech in 2018 was more
than US $400 million, compared to US $100 million in 2013, CAGR of almost 32%.
Recently we also started seeing major healthcare VC firms invest in the sector, including
New Enterprise Associates, Y Combinator, SOSV and OrbiMed Advisors. Few relative
new funds are dedicated to invest only in this sector like Portfolia, Astarte Ventures,
eXXclaim and more. In Israel currently there are no dedicated funds for the sector.
Femtech is set to be the next big disruptor in the global healthcare market by
improving access to care for women in remote and rural areas, empowering women to
manage their own health using digital technology more cost effectively and changing
the landscape of reproductive health, pregnancy, and nursing care. Developers of
applications in Femtech must also be aware of data privacy laws and how user health
data can be used without their knowledge and against their will by third-party agencies
and insurance companies.
Many Israeli organizations are promoting women health, among them are the National
Council for Women health at the Ministry of Health, Keren Briah, Nashim LeGufan,
Osheya, Lada’at - Choose Well, Open Door, Yahel Center, Mom2Mom and many more.
Women health is still a relatively young industry and Femtech is still a growing space.
There is an ominous need to have differentiated care delivery for women owing to
diverse physiology and their role in society. It is imperative that solutions are designed
specifically for women to improve overall healthcare outcomes. Israel with its excellence
in life sciences and digital health technologies can be a real leader in that space.

/https://ww2.frost.com/frost-perspectives/femtechtime-digital-revolution-womens-health-market
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AgeTech1
Introduction
The world’s population is rapidly aging with virtually every country in the world
experiencing growth in the number and proportion of older persons. According to
the World Health Organization2, between 2015 and 2050, the proportion of the world’s
population over 60 years will nearly double from 12% to 22%, due to decreased childbirth
rates and increased longevity. According to the United Nations3, the number of older
persons aged 60 years or over is expected to more than double by 2050 and to more
than triple by 2100, rising from $962 million globally in 2017 to $2.1 billion in 2050 and
$3.2 billion in 2100 (Figure 17).
Figure 17 - Projected Global Population Aged 60 and Above

Source: https://www.un.org/en/sections/issues-depth/ageing/

Globally, the population aged 60 or over is growing faster than all younger age groups,
and people 80 and older, also known as the oldest old, are the world's fastest growing
age group. Because of this growth, population aging is poised to become one of the
most significant social transformations of the twenty-first century, with implications
for nearly all sectors of society. While the reality of global aging represents a triumph
of medical, social, and economic advance, it also produces huge challenges to social
insurance programs, pension schemes, health care systems, existing models of social
support, housing and transportation, as well as family structures and intergenerational
ties.
With the support of Dov Sugarman and Yael Benvenisti, Co-CEOs of Mediterranean Towers Ventures
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
/https://www.un.org/en/sections/issues-depth/ageing
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The good news is that this aging boom may just be happening at the best possible
time. That is because technology has never been better for aging. Over the last 10 to 15
years, with the increasing development of smartphones and advanced GPS, aging has
vastly improved thanks to the technology associated with these advancements.
There are six primary areas where technology can have the biggest impact:
-

Key Activities of Independent Living

-

Cognition

-

Communication and Social Connectivity

-

Personal Mobility

-

Transportation

-

Access to Healthcare.

While the digital divide - or lag in participation of older adults in digital services and
other technologies - remains an issue, boomers (ages 55-72) are enthusiastically
adopting a range of technologies. As more boomers age, the opportunities to improve
existing services or provide innovative new ones to them will continue to grow and
even more investors and founders will take notice of this space.
There are many signs that AgeTech is becoming the next frontier market for technology
disruption, as evidenced by the increasing number and quality of technology startups,
increasing investor interest and entry of global consumer brands into the space.
San Francisco based Aging2.0, which strives to accelerate innovation to address the
biggest challenges and opportunities in aging, has tracked 3,000 startups in the global
AgeTech space since 2012. 2018 was a particularly eventful year with major acquisitions
by Amazon (PillPack) and Best Buy (Greatcall), and the launch of the Apple Watch with
fall detection, ECG and Emergency SOS, targeting the 65+ population.
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Aging in Israel

Due to a higher birthrate in Israel than in other western countries, the percentage
of older adults in Israel is lower than the equivalent percentage in other developed
countries. According to the Central Bureau of Statistics of the State of Israel (CBS) as of
2017, the total population of Israel was 8.7 million, of whom 11% or 978 thousand were
aged 65 and over. As in the rest of the world, Israeli society is beginning to age more
rapidly. The CBS population projections expect the number of older adults in Israel to
reach $1.6 million in 2035, representing a 77% growth in the number of older adults
between 2015 and 2035, and the growth rate will be 2.2 times faster than that of the
general population during this time. By 2040, the number will increase to 14.3% of the
population, and by 2065, it is expected to be 15.3% or 3 million people (Figure 18).
Figure 18 - Percentage of Age 65+ in the Population (2015)1

Source: The Central Bureau of Statistics of the State of Israel, Mayers-JDC-Brookdale

While globally there are several dedicated funds that focus on aging, in Israel only
Mediterranean Towers Ventures is invests exclusively in companies developing
disruptive solutions for aging. The fund has been tracking AgeTech startup activity in
Israel over the past 2 years, and based on its data, there are currently approximately 170
technology companies active in the AgeTech space in Israel. These companies range
from the pre-seed stage to A round, and while the majority are dedicated to aging,
some are deploying their products into the aging space in addition to other verticals.

https://brookdale.jdc.org.il/wp-content/uploads/2018/02/MJB-Facts_and_Figures_Elderly-65_in_Israel-2018_English.
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The primary issues being tackled by Israeli innovators include:
-

Mobility

-

Activities of daily living

-

Social isolation and loneliness

-

Fall detection and prevention

-

Medication management

-

Dementia and Alzheimer’s disease

-

Cognition

-

Nutrition

-

Medical devices

-

Assistive devices

The type of technologies being utilized to solve these issues are AR/VR, machine
learning, big data, robotics, cloud computing, mobile apps, IOT and voice recognition.
Evidence of the importance of the space can be seen in the increasing involvement
of governmental entities in supporting the AgeTech space. Most notably, the Israel
Innovation Authority (Innovation Authority) has awarded grants to a number of early
stage startups in the space, and have launched dedicated funding calls in partnership
with leading geriatric centers in Israel. Additionally, the Ministry of Health launched
a challenge grant in 2018 focused on fall prevention, which will ultimately deploy
solutions into the managed health plans. Also in 2018, the Ministry of Social Affairs
and Social Services implemented a pilot for reducing social isolation, and are now
launching a tender for nationwide deployment. The National Insurance Institute of
Israel is launching a tender to upgrade their existing personal emergency response
system (PERS) with a new generation sensor-based platform. Lastly, the Binational
Industrial Research and Development Foundation, which works to generate mutually
beneficial cooperation between U.S. and Israeli companies, has expressed interest in
the AgeTech space and has funded at least one project dedicated to aging and several
others that can impact aging.
There has also been large growth in the number of accelerators/hubs active in the
space. Finally, more and more large international corporations such as Sompo, Toyota,
and Comcast are actively searching for AgeTech products in Israel.
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Regenerative medicine1
Introduction

The year 2018 was a milestone year for regenerative medicine worldwide. The first two
CAR-T Gene Therapy products were cleared for marketing by the FDA and EMA. One
of the two approved products, Yescarta, was developed by Kite Pharma, a company
founded by the Israeli entrepreneur Arie Belldegrun. The product is based on research
by Prof. Zelig Eshhar of the Weizmann Institute. Kite Pharma was ultimately sold to
Gilead for $11.9 billion. Also this year, the EMA approved the first ever allogeneic cell
therapy of Tigenix and an additional gene therapy for the treatment of a certain type
of blindness.
The annual report of the Alliance for Regenerative Medicine (ARM) 2,3 cites over 1,000
ongoing trials in the field of regenerative medicine worldwide, more than half of which
are in the field of oncology (Figure 19). Out of these trials, only 92 were Phase III studies,
attesting to the explosive growth in early-stage regenerative medicine research in the
last few years (Figure 20).
Figure 19 - Clinical Trials by Indication (2018)

.With the support of Yaky Yanay and Yaron Ramati, Pluristem Therapeutics Inc
/https://alliancerm.org/publication/2018-annual-report
/https://alliancerm.org/publication/2018-annual-report-europe
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Figure 20 - Number of Clinical Trials Utilizing Specific RT/AT (2018)

Due to the significant global aging phenomena and significant increase in healthcare
spending, both the FDA and the EMA have increased their resource investment in view
of the expected surge in applications for marketing authorizations for regenerative
therapies. The exiting FDA commissioner, Scott Gottlieb, announced the addition of
50 clinical reviewer posts, citing more than 800 active cell and gene therapy INDs
expected to mature into marketing applications in the next few years.

The Regenerative medicine activity in Israel

Israel is a world leader in the development of regenerative medicine. According to the
annual report of the ARM, over 900 companies are developing regenerative therapies
worldwide (Figure 21), of which, as of 2018, there are 24 companies in Israel active in
the cell, gene, and tissue therapy (Figure 22). This ranks Israel to be the most active
country per capita in this filed in the world and the fourth in absolute numbers in
Europe.
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Figure 21 - Regenerative Companies Worldwide (2018)

Figure 22 - Regenerative Companies based in Europe/Israel (2018)

According to the annual report of the ARM, the entire sector raised $13.3 billion in 2018,
a 73% increase from 2017 (Figure 23). In Europe and Israel, the report shows a record
investment of $2.2 billion in 2018, a 40% year-on-year increase (Figure 24).
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Figure 23 - Total 2018 Global Financings

Source: Alliance for Regenerative Medicine 2018 annual report

Figure 24 - Total 2018 European/Israeli Financings

Source: Alliance for Regenerative Medicine 2018 annual report - Europe

As of 2018, four Israeli companies have reached phase 3 late stage advanced clinical
development stages - one in gene therapy and the other three in cell therapy (in alphabetic order):
• Anchiano Therapeutics (formerly BioCanCell) - the only Israeli company dealing
with gene therapy that has entered clinical development by the end of 2018. Anchiano is traded on the TASE and NASDAQ, and controlled by Clal Biotechnology industries, Shavit Capital, Edgewater Partner Holdings, Palisade Capital Management,
and Meitav Investment House. In 2018, BioCanCell raised $25 million in a private
placement, reflecting a pre-money valuation of $51 million.
Anchiano is focused on the clinical development of its product, Inodiftagene, for the
treatment of patients with early-stage bladder cancer. During 2018, the company
initiated an open label Phase II clinical study for the treatment of non-muscle-invasive bladder cancer, and is planning an additional Phase III clinical study on the
same indication.
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• BrainstormCell Therapeutics - established in 2000 and traded on the NASDAQ,
Brainstorm is developing autologous cellular therapy, NurOwn, for the treatment of
neurodegenerative disease ALS (AKA Lou Gehrig’s disease), as well as progressive
multiple sclerosis. In 2018, the company received gross cash proceeds of
approximately $12.3 million in a warrant exercise transaction with certain existing
Company warrant holders.
Brainstorm has an ongoing Phase III clinical study, currently recruiting patients in
several sites in the US and Canada, a process it expects to finalize in 2019. During
2018, the study underwent a successful pre-specified interim safety analysis. In
addition, the company initiated, during 2018, an open label Phase II Study for
the repeated intrathecal administration of NurOwn to treat progressive multiple
sclerosis, and is currently recruiting patients.
In 2018 Brainstorm received significant public attention in the US when President
Trump mentioned the company’s treatment for ALS patients during the “Right-toTry” bill signing ceremony at the White House, in the presence of Brainstorm’s CEO,
as an eligible candidate to come under the new bill. The company later withdrew
its agreement to provide treatment under “Right-to-Try”, following public criticism
on price gouging.
• Gamida Cell, established in 1998, is the oldest active regenerative medicine company
in Israel. It is a joint subsidiary of Clal Biotechnology and Elbit Medical Technology.
During 2018, Gamida Cell completed an IPO in NASDAQ, where it raised $50 million,
at a $165 million pre-money valuation.
Gamida Cell has two products in the clinical development stage: NiCord - a universal
bone marrow donor source for patients with hematologic malignancies - is in
advanced-stage clinical development. NAM-NK, a cell-based cancer immunotherapy
for the treatment of patients with non-Hodgkin lymphoma and multiple myeloma, is
in early stage development.
Gamida Cell is currently running a Phase 3 study designed to evaluate the efficacy
and safety of NiCord compared to standard umbilical cord blood for hematopoietic
stem cell transplant in approximately 120 patients. The company is expecting to
complete recruitment for this study during the second half of 2019. In 2018, the
company initiated a Phase 1 study of NAM-NK and recently announced it had signed
an agreement with Editas Medicine, Inc., a leading genome editing company, to
evaluate the potential use of Editas’s CRISPR technology to edit the NAM-NK cells
genome.
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• Pluristem Therapeutics - established in 2003 and is traded company on the TASE
and NASDAQ. It is the largest company in Israel in the area of regenerative medicine,
in terms of the number of ongoing clinical development programs. Pluristem is
developing two cell products originating from donated placentae for allogeneic
off-the-shelf treatment of peripheral arterial diseases, acute muscle injuries, graft
versus host disease, as well as bone marrow failure conditions.
Pluristem has two ongoing Phase III clinical studies with its lead product, PLXPAD, to treat critical limb ischemia and patients with hip fractures. Both studies are
multinational and funded by the EU Horizon 2020 program. In addition, PLX-PAD has
been approved in the US for the treatment of critical ischemia patients under the
FDA’s expanded access program. PLX-PAD is also tested in an investigator-initiated
study in the Tel Aviv Medical Center for the treatment of graft-versus-host disease.
The second placenta-derived cell therapy by Pluristem, PLX-R18, is being developed
- under the FDA Animal Rule - and in collaboration with US National Institute of
Allergy and Infectious Diseases, for the treatment of acute radiation syndrome,
a disease which stems from exposure to high doses of ionizing radiation. During
2018, the FDA approved Pluristem for a Phase I study protocol for the treatment of
subjects suspected of having been exposed to ionizing radiation. In addition, this
product is currently studied in a Phase I Study in patients suffering from incomplete
recovery following hematopoietic cell transplantation.
Another very active company in this field, although not yet in Phase III, is Enlivex
Therapeutics (formerly Tolarex), which merged with BioBlast in 2018. In 2018, the
company initiated a Phase 2 Study for the treatment of patients with graft-versus-host
disease. In addition, the company is running a Phase I Study for the treatment of sepsis
and is expecting to initiate a Phase II Study on the same indication during 2019.
Israel is a huge hub of innovation, regenerative medicine is an advance raising concept
of treatment, targeting cure and regeneration and not endless, expensive chronic
treatment. We are following the vivid activity in this filed in Israel, and we can expect to
see emerging solution and technologies raising from the Israel healthcare eco system.
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Medical Cannabis1
Introduction

There are various applications of Cannabis Products - Medical Cannabis route for
patients, Pharma cannabinoid based drugs (such as Epidiolex and Sativex) and CBD
based health and wellness products, each requiring a different level of R&D and
regulatory approval.
Israel is has a unique potential to lead the Medical Cannabis area thanks to its expertise
in advanced agricultural technologies, in research on the effect of cannabis on the
human body (a field defined and established by Prof. Raphael Mechoulam of Hebrew
University) and in drug delivery .
In addition, the favorable regulatory conditions position us as one of the only countries
worldwide where cannabinoids can be tested in humans in clinical trials (in addition to
only Australia and Canada).

Israel Medical Cannabis Market Overview

Cannabis for medical use was first approved for use in Israel by the Ministry of Health
in 1992 and a formal national medical cannabis program was created in 2007. Israel is
currently transitioning to a new framework for medical cannabis regulation. Government
Resolution No. 1587 - Cannabis for Medicinal Purposes and Research (CMPR) was
issued by the Israeli Ministry of Health on June 6, 2016 and aims to increase medical
cannabis accessibility and standardization. It was in pilot mode since April 2018 and
is in full effect since April 2019. The medical cannabis market in Israel is expected to
grow rapidly after the completion of the pilot period for the CMPR. Based on public
information, the number of medical cannabis patients was approximately 12,500 in
2013, 30,000 in 2018, and is estimated to increase to 120,000 by 2022.
Some key aspects of the CMPR include:
- Authorizes exports by approved parties.
- No fixed limit on the number of cultivation and manufacturing licenses that may
be granted.
- A requirement for all growers to be GAP certified to breed and cultivate cannabis
plants.
- Only GMP certified manufacturers are allowed to sell to pharmacies and to export.
With the support of Dr Medy Wiener, Chief Medical Officer, BOL Pharma
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- Patients require a prescription from a physician.
- Patients do not require a permit from the Israeli Ministry of Health.
- Additional physicians are allowed to prescribe medical cannabis.
- All pharmacies can become certified to distribute medical cannabis.
- Patients pay per gram at a freely determined market price.
Israel’s cannabis industry can be divided into several segments: Propagation; Growing;
Processing/ Manufacturing, and; Selling and Marketing. While most companies are
active only in one segment of activity, according to public information few have activity
ranging across some aspects of activity, and currently BOL Pharma is the only company
in Israel which has a fully a vertically integrated model.
The propagation and growing companies are mainly the companies that received
cannabis growing and marketing licenses before the government’s reform2. The leading
company in this segment is Tikun Olam, alongside BOL Pharma, Canndoc Pharma, IMC
(Israel Medical Cannabis), Seach, Cann Pharmaceutical (Better Cannabis), Teva Adir,
Cannabliss and Pharmocann. The number of companies in these segments is fast
growing and there is a growing foreign interest in setting up cannabis facilities in
Israel. That, as well as the government’s reform after which only companies that can
withstand GAP will be allowed to operate, is expected to change the current segments’
“map of companies”.
In the Processing/ Manufacturing segment, three companies have so far completed
construction of GMP compliant cannabis production facilities in Israel3 - Panaxia
Pharmaceutical, BOL Pharma and Bazelet Pharma, which is still waiting for approval for
its facility.

Pharma companies - expedited development route

Several companies are developing specific cannabis ingredients into a drug, but a
drug has a long and expensive road to travel before it reaches the market, so most
investors stay clear of this. The advantage of cannabis over other drugs is that cannabis
ingredients can be put into clinical trials more easily, without going through safety trials.
It is particularly easy to reach human trials for cannabis in Israel, which is therefore
developing an advantage in this sector.

Based on public information
Based on public information
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There is a growing interest by physicians in conducting clinical trials across a wide range
of indications in order to gain controlled data and support evidence-based treatment
with cannabinoids. Currently, most clinical trials are observational and based on whole
plant extract while in order to follow the drug approval route only pharma grade API’s
in known dosages can be used, and very few companies can provide those. There are
currently a few randomized controlled clinical trials running in Israel.
Israel may become a preferred site for foreign companies for conduct of clinical trials
due to the favorable regulatory environment and the availability of high level GCP
trained sites.

Export of medical cannabis

In January 2019, the Israeli cabinet approved the export of processed and finished medical
cannabis products through the adoption of the resolutions of the team examining the
feasibility of exporting medical cannabis as part of the CMPR, which include medical
cannabis products such as packed flowers, oils, capsules, and medicated drops. We
expect actual export shipments to begin between 6 to 12 months post-approval. For a
producer to be permitted to export cannabis products, it must be approved by the Israeli
Ministry of Health, the Israel Police Department, have GMP and GSP certifications, and
the applicable required import approvals of the destination country. The government
has not currently put any quotas in place.
To successfully execute the export potential, companies must adhere to all applicable
laws and regulatory requirements in the countries to which they intend to export.
Each country has different regulations and requirements which are subject to change
governing the import of cannabis into the country, and the use of cannabis within the
country.
The innovation of the Israeli Life Sciences industry also contributes to a skyrocketing
growth in the number of companies developing technologies in other areas of activity
related to Cannabis, such as delivery technologies (vaporizers, drinks, etc.), supportive
technologies (for agriculture), biologic data companies (such as NRGene) and devices
(Syqe). Today, there are more than 100 companies1 operating in Israel, of them almost
20 companies are publicly traded, in all sub-sectors. We believe that this number will
continue to increase and will be one of growth engines of the life science industry in
Israel.

Based on public information
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FoodTech1
Introduction

The Israeli FoodTech industry has shown massive growth in recent years, effected by
comprehensive number of industry forces such as growing global population, climate
change, changing consumer demands, restricted natural resources, food waste and
consumer health issues.
The gigantic growth in world population, which is expected to increase food
consumption by about 70% worldwide, has served as a key catalyst for new companies,
ideas and cutting-edge technologies to emerge. According to UMatch Analytics2 and
public information, in the Israeli FoodTech industry, between 2014-2018, an astonishing
number of 151 new and ambitious startups were established, with the goal of answering
different needs around this fast-paced growing ecosystem.
The FoodTech industry also have a meaningful local support for innovation,
including organizations like Start-Up Nation Central and Israeli government bodies
that invests in incubator programs, in partnership with Israeli VCs, food corporates,
academic institutions and farmers.
The Israeli FoodTech industry main players are the startups, 205 by count, and
alongside them there are 174 Israeli investors that are already investing in the field
or had expressed real interest to start investing, ranging from VC’s, Hub’s, Incubators
and Angels. Another important player are the corporates and companies, 186 by
count. This player is usually considered more traditional but is not less effected by the
changes in this market that are ultimately encouraging them to develop and integrate
new technologies and innovation as part of their organization. Whether it is done
by opening new hubs like Thekitchen (Strauss group), the FoodNxt (Frutarom’s new
innovation lab) which are targeting food-tech start-ups, or the new hub that is about
to be opened in Kiryat Shmona at the northern part of Israel (as a collaboration of
Jerusalem Venture Partners (JVP), the Israeli Ministry of Economy and Industry and
the EISP - Entrepreneurship and Innovation Support Program - alumni organization
of Unit 8200, Israel’s military intelligence division) and last though not least are the
academic and research institutes, 12 by count, that are active in the FoodTech field.

With the support of the The Kitchen Hub
/https://umatchanalytics.com
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As of today, approximately 205 companies are active in Israel (Figure 25) an increase of
approximately 17 companies compared to prior year.
Figure 25 - Cumulative number of active FoodTech companies

The leading trends in the FoodTech sector are (Figure 26):
- Alternative protein - plant-based meat substitutes and edible insects, require fewer
natural inputs to produce.
- Digital & E-Commerce - online marketplaces and delivery platforms.
- Food Safety - Technologies that track, monitor and reduce the risk of foodborne
illnesses.
- Food Technology - including food personalization, robots & drones, Big Data & Analytics, VR, AI & Machine Learning, food processing, food aesthetics and Supply
Chain Tech.
- Human Health & Nutrition - software that empower users to make better and healthier decisions regarding the food they eat.
- Plastics & Packaging - food packaging which provides protection, tampering resistance, and special physical, chemical, or biological needs.
E-Restaurants - technological solutions to restaurants and businesses (mostly SaaS
platforms) to enable restaurants to work seamlessly.

Connecting Israel’s tech ecosystem

36

Figure 26 - Trends according to number of companies

Sources of funding

The Israeli FoodTech Industry has several sources of funding, among them are the
Israel Innovation Authority, venture capital funds (Israeli and foreign), micro-funds,
corporate investors and angels. Based on public information and according to past
deals and transactions made in the field, the 10 most active investors (both from Israel
and abroad) are:
-

The kitchen FoodTech Hub (Strauss)

-

Cyrus Venture partners

-

Fortissimo Capital

-

ICV

-

JVP

-

Landa Ventures

-

Nielsen Innovation Fund

-

Pitango Venture Capital

-

Viola Ventures.
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Israeli FoodTech tech startup investment activity between 2014 and 2018, we detail
$324 million of investment across 162 deals. The top five startups in the FoodTech industry according to their funding stage and number of rounds are:
- Bringg - raised $25 million in their last round leaving them with a total of $57 million
in capital raised.
- Altantium Technologies - held a round of $9 million and a total of $36 million in
capital raised.
- mySupermarket - their last round, occurred on October 17, was undisclosed but
they have raised a total of $33 million in capital raised up till then.
- CommonSense Robotics - raised $20 million in their last round, and an overall of
$32 million to date in capital raised.

Mergers & Acquisitions
Over the past few years, there has been several acquisitions and movements in this
evolving market, that are creating big waves and setting a new tone in this relatively
young field.
US flavor and fragrance giant IFF that acquired Frutarom, the world’s sixth-largest
flavors and fragrance producer and the seventh largest company on the stock
exchange, for $7.1 billion.
Enzymotec was acquired by the same Frutarom for $168 million. Enzymotec is an expert
in Lipids, develops and manufactures nutritional ingredients and medical foods.
Beverages analytics platform WeissBeerger’s, acquisition by Anheuser-Busch InBev,
the world’s largest brewer (Budweiser, Corona, Stella Artois and more)
TenBis’s acquisition by the Dutch company Takeaway.com, for $158 million, 10bis,
as we call it, is the most famous popular food-ordering service in Israel, working
with thousands of businesses (Mostly tech and startup companies) and over 5,000
restaurants across the country.
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Figure 27 - M&A activities within the Israeli FoodTech High-Tech Companies

Conclusion

In the upcoming years we except to see continues growth and increase in the amount
of companies, investments and deals in the Tech for food trend. Alongside a massive
growth in newer and smaller trends (in expected business volume) such as alternative
protein, this due to development and wide assimilation of infrastructure segments
and technological capabilities such as AI and Machine learning, while tapping to the
population needs.
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Health System and Data1
Introduction

Israel’s health system is uniquely structured, with approximately 8.2 million citizens
covered by one of the four not for profit HMO’s, which act both as the insurer and the
medical provider. The two largest HMOs are Clalit, insuring approximately 50% of the
population and Maccabi, insuring approximately 25% of the population. This means
that the HMO’s in Israel have their members’ full medical data - from cradle to grave.
Israel’s health system is known to be one of the leading in the world, as well as one of
the most innovative and digital ones, and medical data in Israel is unusually complete
and traceable. The HMOs have begun digitalizing their Health records in the 1990’s,
with Maccabi pioneering the move and becoming fully digital in 1993, documenting
all types of medical data and making its database the third largest healthcare data
base worldwide. These databases provide comprehensive, systematic, quality data of a
stable population of patients across their lifetime.
The types of data documented by the HMOs include both structured and unstructured
data, such as demographic data, clinical interactions, visits, activities and diagnosis, lab
data and results, pharmacy purchase data (prescribed and purchased medications),
imaging (CT, MRI etc.) and others.

Genetic data collection - Bio Bank

While the digital data in Israel is extremely comprehensive, there was one missing
piece of the puzzle - biologic and genetic data, which, in addition to the medical
records, is critical to enable personalized medicine research. This is the reason in
recent years; initiatives have begun in different countries called Bio-Banks. The KahnSagol-Maccabi research and innovation institute decided to establish the TIPA biobank
in 2017 with a goal to create the first population based bank of biological samples
that would enable researchers to conduct groundbreaking studies based on biological
and genetic biomarkers. As of today, some 75,000 Maccabi members have joined the
Tipa Bio Bank and over 100,000 tubes have been collected and stored for research
purposes.
Data on the population that has already been added can be seen in Figure 28 below.
This population includes, among others, 10% smokers, 60% women, 3% COPD patients,
23% high blood pressure, 11% cancer patients.
Institute Innovation and Research Maccabi-Sagol-Kahn the ,Director Managing ,MPA ,MD ,Shalev Varda .Prof
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Figure 28 - Tipa Biobank samples

Source: MaccabiTech

Research and Partnerships
The Large HMO’s in Israel have been conducting epidemiological research based on
digital data for the last decade and more, publishing dozens of articles in leading
medical journals yearly. These include observational studies conducted with global
pharmaceutical companies such as prevalence studies, treatment related research and
observational studies on selected populations, the cost burden of disease to society
and treatment compliance.
In recent years, as a result of rising computer powers and the flourishing biomed
industry in Israel and worldwide, the types and amount of research being performed has
significantly developed. For example, The Kahn-Sagol-Maccabi Research and Innovation
Institute partnered with global pharma companies, medical device companies and
tech giants such as IBM and Medtronic, as well as with local and international startup
companies, to develop state of the art tools, often later implemented in the HMO. These
tools are based on structured data from the medical file, as well as unstructured data
such as medical images, voice recordings, pathology slides and free text.
In an article by Peter Sondergaard from Gartner1, it was claimed that while Big Data
is the oil of the 21st century, “the data itself is stupid. It does nothing until you learn
how to use it. Crude oil is also worthless until refined and turned into fuel. The Big
Data version of refined oil - unique algorithms designed to solve certain problems and
can be translated into decisions and actions. This is the secret recipe for successful
organizations in the future. The gold rush of the digital age will be focused on how you
can do valuable things with data.”
In Israel, not only do we have the data (=oil), we also partner with the world’s leading
researchers and companies to refine it into meaningful and actionable insights and
tools, making Israel the world leader in big data research in healthcare.
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Funding
Israel High-Tech Funding
Several sources of funding are available in the Israeli Life Sciences Industry, among
them are the Israel Innovation Authority, venture capital funds (Israeli and foreign), micro-funds, corporate investors, IPOs (still mainly the NASDAQ) and angels. Exact figures
are hard to come by, as the definitions used by various industry reports are different.
We based our funding data on information from our own database and the IVC-Online
Database, which captures capital raised by Israeli High-Tech companies from local
and foreign venture capital funds as well as other investors such as foreign or Israeli
investment companies, corporate investors, incubators, accelerators and private investors like angels and angels clubs. Capital raised on public stock exchanges is reported
separately in this report.
According to these sources and the IVC-ZAG Survey Q4/2018, the amount raised by
Israeli high-tech companies continues to increase, reaching an all-time annual high of
$6.5 billion in 2018, which is $1 billion, or 17%, higher than prior year. The main reason
for the high amount in 2018 was due to significantly growth of the number of high valuation deals from 2013 through 2018. The decrease in the number of deals continues in
2018. As a result, the trend of increase in the average financing round continues for the
seventh consecutive year, reaching $10.4 million in 2018, which is a $1.1, or 12% increase
compared to 2017 (Figure 29).
Figure 29 - Israeli High-Tech Companies Capital Raising 2013-2018
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A similar trend can also be seen in the US. According to the MoneyTree Report by
PricewaterhouseCoopers LLP (PwC) and CB Insights, venture capital investments grew
between 2013 and 2018, reaching their highest level - $99.5 billion in 5,536 deals in
2018. Although the number of deals is continues to decrease (by 5% in 2018), funding
has increased by 30% from 2017, resulting a higher average investment per deal.
Figure 30 - PwC-CB Insights MoneyTree Report - Total equity investments into venturebacked companies

Source: PwC- CB Insights MoneyTree Report™ Q4 2018

According to the OECD’s Entrepreneurship at a Glance 2018 Report, although investment
trends are similar in Israel and other markets, the Israeli market is unique in the level
of expenditure of VC investments. According to the report, in the majority of OECD
countries, venture capital constitutes a very small percentage of GDP (usually less than
0.05%), while Israel’s level of expenditure by VC investments in 2017 remains higher
than most other OECD members, representing more than 0.35% of GDP (Figure 31).
Figure 31 - Expenditure by VC as a % of GDP (2017, or latest available year)

Source: Entrepreneurship at a Glance 2018, OECD
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Israel Life Sciences Sector - Funding
The life sciences sector funding continues to grow in amounts invested, attracting
funding of $1.5 billion in 2018. This amount represents 19% of the total investments in
Israeli high-tech, lower than the 10 years average. Although it is not indicative for the
full year, it appears that the trend in the last decade continues in the first quarter of
2019, with 15% of the total in investments in Israeli high-tech (Figure 32).
Figure 32 - Capital raised by Israeli High-Tech Companies, by Sector (2009-Q1 2019)

Source: IVC-Online Database

The funding of $1.5 billion was invested in 182 life science companies, representing an
increase in the average funding per company compared to 2017, and is approximately
$8.32 million. This is almost double than the average for 2009-2017. Total investments
in life sciences companies in 2018 increased by 5% and is also above the average in
the last decade (Figure 33). As for the first quarter of 2019, according to preliminary
indications the average funding per company continues to rise to an approximately
$9.79 million.
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Figure 33 - Capital Raised by Israeli Life Sciences Companies (2009-2018) - $
millions

Source: IVC-Online Database

The trend in the Israeli Life Sciences sector is similar to the investment trend in the US.
According to the MoneyTree™ Report by PricewaterhouseCoopers LLP (PwC) and CB
Insights, US investors contributed $20.8 billion to the healthcare sector in 841 deals in
2018, an increase in both the amount and number of deals. Consistently in more than
two decades, healthcare is the second largest high-tech sector by dollar amount in the
US. (Figure 34).
Figure 34 - PwC-CB Insights MoneyTree Report - Top five US investments by sector,
2018

Source: PwC-CB Insights MoneyTree Report
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Breakdown of life sciences investment sources in Israel
As aforementioned, total investments in life science companies in Israel in 2018 was
$1.5 billion. Of that amount, $190 million was invested by Israeli venture capital funds,
which represents 13% of the total investments in Israeli life sciences companies. While
the percentage is equal the average percentage in the last decade, the amount invested
by VCs in Israeli life sciences companies in 2018 is above the average investment in the
last decade. (Figure 35).
Figure 35 - Capital Invested by Israeli VC Funds vs. Other Investors in Life Sciences
(2009-2018) - $ millions

Source: IATI Database, IATI Survey
IVC-Online Database

In 2013-2018, we see a continued increase in the amounts invested by Israeli investors.
In 2018, Israeli investors contributed $619 million, representing 41% of total investments
in Israeli life sciences companies, and up from $573 million, or 8% in 2017. We can see
that interest in the Israeli life sciences sector by both local and foreign investors, is
growing in the last three years (Figure 36).
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Figure 36 - Capital Invested in Israeli Life Science Companies: Israeli vs. Foreign
Investors (2013-2018) - $ millions

Source: IATI Database, IATI, IVC-Online Database

The increase in non-VC-backed life sciences investments continued in 2018, where
$537 million, or 35% of total investments in Israeli life sciences companies, were nonVC backed investments, compared to $511 million, or 35% in 2017. The VC-backed
investments in Israeli life sciences companies in 2018 reached to an amount of $977
million (similar amount as in prior year) (Figure 37).
Figure 37 - VC-Backed vs. Non-VC-Backed Life Science Financing (2009-2018) $ millions

Source: IATI Database, IATI Survey
IVC-Online Database
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The trend of increase in the share of investments going to later stage companies (initial revenues and revenue growth) continues in 2018. Another trend that continues in
2018 is the increase in the amounts invested in deals of more than $20 million, which
reached to an all-time annual high of $920 million (Figures 38 & 39).
Figure 38 - Capital Raised by Israeli Life Sciences Companies by Stage (2009-2018) - $
millions

Source: IVC -Online Database

Figure 39 - Capital Raised by Israeli Life Sciences Companies by Deal Size (2009-2018)
- $ millions

Source: IVC -Online Database

The average deal size reached $8.32 million in 2018, which continues the trend we
have seen in the last four years of increasing average deal size. As for the first quarter
of 2019, the average deal size continue rising to approximately $9.79 million (Figure 40).
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Figure 40 - Average Deal Size in Israel Life Sciences Financing (2009-Q1 2019) - $ millions

Source: IVC -Online Database

Medical devices, biotech/pharma (including agrobiotech and therapeutics), diagnostics,
healthcare IT (including telemedicine) and the “others” sub-sector, continues to be the
main five sub-sectors in the life sciences industry.
As can be seen in Figures 41 and 42, the medical device sub-sector keeps attracting
the majority of the life sciences investment, both in terms of amounts invested and
the number of deals. However, as the average investment per deal is higher, while the
dollar amounts invested in medical device companies continues to grow, the number
of deals decreases. The share of the medical device sub-sector in 2018 is above the
average in the last five years with a slight increase compared to 2017. Biotech/pharma
remained the second largest sub-sector in 2018, in both amounts invested and number
of deals although there is a drop in both of these parameters compared to prior year.
Healthcare IT remains the third largest sub-sector, and is still growing in terms of value
of deals. Moreover, the investment in Healthcare IT sub-sector reached its highest level
in the last decade, which represents an increase of 46% compared to prior year. As
we already discussed in our prior reports, some of the medical device companies can
also be included in this report under the definition of digital health because they are
developing products like biosensors, etc. As such, the actual amount invested in digital
health companies in 2018 is probably higher than $239 million (as presented in Figure
41). This can be supported by a recent report published by Start-Up Nation Central,
showing higher investments in this sub-sector. We also can see a record investment in
the Diagnostics sub-sector in 2018, with $228 million, which represents an increase of
67% compared to prior year.
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Figure 41 - Israeli Life Sciences capital raised by Sub-Sector - $ million

Source: IVC -Online Database

Figure 42 - Israeli Life Sciences capital raised by Sub-Sector (# of deals)

Source: IVC -Online Database
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Most Active Life Sciences Investors in Israel
According to our database, the IVC Research Center and publically available data,
Trendlines Incubators Ltd. and aMoon Partners (prior year’s most active investor) are
the two top-most active life sciences investors in Israel in the last three years (excluding investments by incubators)1, with 13 investments each in that period. Interesting to
see that these two investors, do not appear in this year’s top five (see Table 1).
Table 1 - Top five Life Science Investors by Year, # of First Investments & Total # of
Investments
Year

2016

2017

2018

of First In� # 
vestments

of Deals in #
Participation

Incubator
VC Fund
VC Fund

7
6
5

7
6
5

VC Fund
VC Fund
VC Fund
Incubator
Incubator
Incubator
VC Fund
VC Fund
Incubator
Angel Club/ Group
Incubator
VC Fund

4
4
9
7
6
6
5
5
5
4
4
4

4
4
9
7
6
6
5
5
5
7
4
4

Investor Name
Trendlines Incubators Ltd.
Pontifax IV LP
Guangzhou Sino-Israel Biotech
Investment Fund (GIBF)
OrbiMed Israel Partners II
aMoon Partners Fund I
aMoon Partners Fund I
Alon MedTech Ventures Ltd.
Sanara Ventures Ltd.
Trendlines Incubators Ltd.
SBI Japan-Israel Innovation Fund
RMGP Biopharma Investment Fund
FutuRx Ltd.
OurCrowd Management Ltd.
MedX Xelerator LP
Peregrine Ventures III

Investor Type

Source: IATI Database, IVC-Online Database

The report presents a list of investors who participated in financing rounds of Israeli and Israel-related life science

1

companies 2013-2018. Investors include the following types: accelerators, angel club/groups, corporate investors, incubators,
investment companies, private equity funds, VC funds; Foreign and Israeli investors included. Investors are referred to as individual
entities, even when managed by a single entity (such as individual funds as opposed to management companies). The investors are
ranked based on two measures: # of First Investments, then Total # of Investments. The number of investments in both measures
reflects investments made in the relevant year. Total # of Investments refers to the entire number of financing rounds in which the
.investor participated in a given year, including first and follow on investments
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The following is a list, in alphabetic order, of investors in Israel with a complete or
partial focus on life science and healthcare1:
• Accelmed - Co-founded by Mori Arkin and Uri Geiger, the Herzliya-based venture
capital firm is concentrating on medical device companies which have already
reached the revenue stage. Accelmed’s portfolio includes three companies.
• aMoon Partners Fund - founded in 2016 by Marius Nacht and managed by Dr. Yair
Schindel, aMoon is the biggest venture capital fund operating in Israel today as
well as the largest life sciences and healthcare fund ever set up in Israel and one of
the largest outside of the US. aMoon has three funds: aMoon I - an early-stage and
late-stage healthcare & life-sciences fund, invested in 17 companies; aMoon II - a
mid-to-late stage life-sciences fund investing in bio, pharma, medical device and
digital health companies, invested in five companies, and ; aMoon velocity - a new
fund focused on early-stage highly disruptive healthcare technologies, invested in
one company.
• Arkin Bio - a joint venture between insurance and finance company Phoenix Group
(49%) and Arkin Holdings (51%). Managed by Dr. Pini Orbach, the Herzliya-based
venture capital identifies, invests in innovative early and mid-stage companies with
game-changing breakthroughs in areas such as immunotherapy, cancer, metabolism,
microbiome, central nervous system, autoimmune diseases, orphan diseases, and
drug-delivery platforms. Arkin Bio’s portfolio includes 10 companies.
• Clal Biotechnology Industries (CBI) - operates from Tel-Aviv and Boston, CBI is a
public company traded on TASE and invest in companies ranging from seed to
maturity, both public and private. Its major stockholders are Clal Industries Ltd., one
of Israel’s leading investment companies and Access Industries, a privately held
industrial group Founded by Len. CBI's portfolio includes 14 companies, of which
nine are biotechnology companies and four are medical device companies.
• Elron Electronic Industries - based in Tel-Aviv, Elron is an Israeli technology holding
company traded on TASE. Founded in 1962 by Uzia Galil and managed by Ari
Bronshtein, Elron invest in treatment-changing (rather than treatment-enhancing)
medical device and cyber companies. Elron's portfolio includes 6 medical companies
and 11 cyber and IT companies.
• Guangzhou Sino-Israel Biotech Investment Fund (GIBF) - founded in 2016, operating
in Tel-Aviv and in Guangzhou, China, and focusing on life science investment. The
purpose of GIBF is to bring Israel biotech into Guangzhou to be commercialized and
industrialized. GIBF's portfolio includes 6 companies.

.For information regarding incubators, see “The most active incubators” chapter
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• Israel Biotech Fund (IBF) - based in Rehovot, founded by Yuval Cabilly, David Sidransky
and Ido Zairi. IBF invest exclusively Israeli and Israeli related biotechnology and
pharmaceutical companies. IBF’ portfolio includes six companies.
• Mediterranean Towers Ventures - based in Ganei Tikva and Part of Mediterranean
Towers Group, a retirement community chain in Israel, and led by Dov Sugarman and
Yael Benvenisti. Mediterranean Towers Ventures is the first fund in Israel dedicated
to investing exclusively in technology companies developing disruptive solutions
for aging. The fund’s portfolio includes three companies.
• OrbiMed Israel Partners - founded in 1989 in New York City and opened an office in
Herzliya in 2010, OrbiMed invests across the global healthcare industry, from seedstage venture capital to large publicly-traded companies. Investments are made
in one of three strategies: public equity, private equity, and royalty opportunities.
OrbiMed’s portfolio in Israel includes 20 companies.
• OurCrowd - founded in 2013, located in Jerusalem with offices spanning eleven
branches. OurCrowd is a global equity crowdfunding platform for accredited
investors. Founded and led by serial entrepreneur Jon Medved, the OurCrowd
community consist of almost 15,000 investors from over 110 countries and invested
into 100 portfolio companies and funds in Israel, the USA, India, Canada, UK, Hong
Kong, Singapore and Australia.
• Peregrine - founded in 2001 by Boaz and Eyal Lifschitz, located in Or Yehuda. Focused
on investing in promising early stage High-tech companies with a strong emphasis
in the Life Sciences, Telecommunications, Information Technology, Cleantech &
Energy. Peregrine’s portfolio includes 22 life sciences and digital health out of a
total of 38 companies.
• Pontifax Venture Capital - founded by Eli Hurvitz in 2004, based in Herzliya with
an additional office in Santa Monica, California. Pontifax is a healthcare-dedicated
venture capital firm seeking transformative, cutting-edge life sciences technologies
at all development stages. Pontifak’s portfolio includes of about 50 companies.
• RM Global - located in Herzliya and managed by RM Global Healthcare Fund
Management, RMGP Biopharma investment fund is focused on early stage
innovative therapies in areas of high unmet need. Through its partnership with
OrbiMed, Johnson & Johnson and Takeda, RMGP provides an opportunity to invest
in the cutting-edge portfolio of the FutuRx incubator. RMGP’s portfolio includes 11
companies.
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• SBI Japan-Israel Innovation Fund - located in Herzliya, founded in early 2017 as a
partnership between SBI Holdings of Japan and Vertex. SBI is a biopharma focused
venture capital investing in Israeli (or Israel-related) venture-backed bio-pharma
companies across different development stages. SBI’s portfolio includes eight
companies
• Triventures - founded in 2010, located in Herzliya with an office in Menlo Park.
Triventures invests in startups that can make an impact on our health in a range
of fields, such as cardiovascular, orthopedics, robotics, ophthalmology, women’s
health and digital health. Triventures' portfolio includes 16 companies.
• Van Leer Xenia Ventures (VLX) - founded in 2013, located in Jerusalem, invest in earlystage startups in the areas of data driven, biotechnology and pharma companies,
as well as digital pharma. Seed investments are performed via VLX's technological
incubator in Jerusalem and the fund also do follow-on investments. VLX's portfolio
includes six life sciences companies out of a total of 12 companies.
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Israeli Life Sciences companies listed on NASDAQ
The NASDAQ continues to be Israeli Life Sciences companies’ main source for public
raisings. In the last decade, Israeli life sciences companies raised approximately $3.5
billion on NASDAQ, almost half of this amount (over $1.6 billion) was raised between
2014 and 2015. Those years were a window of opportunity for life sciences IPOs, a
window that opened again in 2018 and is expected to continue in 2019. According to
public information, in 2018, 38 Israeli life sciences companies were listed on NASDAQ,
and according to the IVC Research Center, 16 of them raised $568 million through IPOs
and follow-on offerings (Figure 43).
Figure 43 - Public Offerings* by Israeli Life Science Companies on NASDAQ 2009-2018
($ million, # of offerings)*

Source: IVC-Online Database
*Including IPOs and follow-on offerings

In the first quarter of 2019, 5 companies raised $208 million, more than a third than the
total raising in 2018, and additional companies are expected to raise through IPOs and
follow-on offerings throughout the year. According to the PwC-CB Insights MoneyTree™
Report Q1 20191, 4 out of the 5 largest US IPOs of Q1’19 were healthcare companies in
the fields of biotechnology and drug discovery. These facts support our belief that 2018
opened a window of opportunity for life sciences IPOs, that will continue, and may
even expand, in 2019.

https://www.pwc.com/us/en/moneytree-report/moneytree-report-q1-2019.pdf
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Tel Aviv Stock Exchange (TASE)
45 life science stocks are listed on Tel Aviv Stock Exchange (TASE), of them 7 are dually
listed on foreign markets1 (Figure 44). In our previous report we expressed our opinion
that Israeli life sciences companies see the TASE mainly as a stepping stone on the way
to NASDAQ (or another international stock exchange) at a later stage. This is supported
by the fact that in 2018, an increasing number of companies delisting from the TASE,
such as CollPlant holdings and Therapix Biosciences, and choosing the NASDAQ as
their only stock exchange. According to public information, 3-4 additional TASE listed
companies are preparing for registration in the NASDAQ.
The number of funding transaction in 2018 continues to be minimal. This is due to a
general lack of industry expertise by institutional investors and insufficient analyst
reporting and understanding of this industry. According to the IVC Research Center,
four life sciences companies raised $7 million on TASE in 2018, via initial and follow-on
offerings (Figure 45).
Figure 44 - Number of Public Life Science Companies on TASE by sector

Source: Tel Aviv Stock Exchange

According to the TASE website - www.tase.co.il
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Figure 45 - Public Offerings* by Israeli Life Science Companies on TASE 2009-2018
($ million, # of offerings)*

Source: IVC-Online Database, *Including IPOs and follow on offerings

In March 2010, TASE launched the Biomed Index, which currently includes 30 life
sciences companies with the highest market cap, a minor increase of one company
compared to 2017. The Biomed Index performance in the last few years is presented in
Figure 46.
Figure 46 - TASE Biomed Index Performance

Source: Tel Aviv Stock Exchange
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Other Stock Exchanges
There is a significant number of Israeli life sciences companies which are traded on
other stock markets like AIM, Frankfurt SE, LSE, NYSE, SGX, TSX, Xetra, and small cap
markets such as OTCQB and Pink Sheets. According to the IVC Research Center, 3
Israeli life sciences companies raised $59 million in 2018, an increase of more than 20%
in the amount raised compared to 2017 in IPOs and follow-on offerings (Figure 47).
Figure 47 - Public Offerings* by Israeli Life Science Companies on Other Stock Exchanges
2009-2018 ($ million, # of offerings)

Source: IVC-Online Database

*Including IPOs and follow on offerings. In 2015, excluding approximately $7 billion
raise by made by Teva Pharmaceutical.
According to “Pharma, Biotech & Medtech 2018 in Review” Report by Evaluate Pharma,
68 global biotech companies listed on western stock exchanges had an IPO in 2018,
raising $7.2 billion, which is $107 million on average (Figure 48). This is a significant
increase both in the amount raised (85% increase) and the average deal size (38%
increase). Also, it is interesting to see that the number of deals with more than $100
million funding was more than double than in 2017, reaching to 31, which is 46% of the
total IPOs.
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Figure 48 - Initial Public Offerings by Quarter on Western Exchanges

Source: Pharma, Biotech & Medtech 2018 in Review, Evaluate Pharma, February 2019
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Acquisitions of Israeli Life Sciences companies
Since 2013, 81 Israeli life sciences companies have been acquired for a total of $8.6
billion (Figure 49, and Table 2). After the NeuroDerm acquisition in 2017 for $1.1 billion
- then the largest acquisition of an Israeli life science company - in 2018 we have
seen the acquisition of Mazor Robotics for $1.6 billion, a new record. According to
PwC Israel Exit Report 20181, this acquisition is the third largest deal made in Israel in
2018. Interesting to see that four out of the 10 largest hi-tech deals made in Israel in
2018 are of life sciences companies. This brings the total acquisition amount in 2018 to
almost $2.7 billion, the highest since 2013. According to the PwC report, The positive
atmosphere in US markets and the readiness of companies to make deals was also
a factor impacting M&As, with both foreign and local firms in the game. Those deals
indicate that global markets trust Israeli companies, with an uptrend in this sector.
In the same period, only $7.1 billion was invested in Israeli life sciences companies (as
seen in Figure 33), but while in 2014-2016 the amount raised by Israeli life sciences
companies was higher than the amount paid for acquisitions (in every individual year),
in 2018 the amount paid for acquisitions was significantly higher than the amount
raised by the companies, similar to prior year.
Figure 49 - Acquisitions of Israeli Life Sciences Companies Sub-sectors - $ millions, #
of Companies (2013-2018)

Source: IVC-Online Database

https://www.pwc.com/il/en/assets/pdf-files/2019/pwc-exit-report-eng-2018.pdf
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Table 2 - Acquisitions of Israeli Life Sciences Companies with Values Exceeding $10
million (2013-2018)
Company name

)Deal Amount ($m

Acquired By

.Alma Lasers Ltd

221

Fosun Pharma

)Caesarea Medical Electronics (CME

100

)Becton Dickinson and Co. (BD Medical

)Caesarea Medical Electronics (CME

100

.Corp CareFusion

.ConTipi Ltd

85

.Kimberly-Clark Corp

.dbMotion Ltd

235

.Allscripts Healthcare Solutions Inc

.Eon Surgical Ltd

40

.Teleflex Inc

.Given Imaging Ltd

970

Covidien

.PROLOR Biotech Inc

480

.OPKO Health Inc

51

.Biosensors International Group Ltd

.ActiViews Ltd

.Spectrum Dynamics Ltd

20

Year

.Stryker Corp

2013

2013

2013
2013
2013
2013

.Upstream Peripheral Technologies Ltd

35.5

.Spectranetics Corp

175

LOreal International

.Inspiro Medical Ltd

10

.OPKO Health Inc

.Simbionix Corp

120

.3D Systems Inc

.Stimatix GI Ltd

15

B. Braun Melsungen AG

.V-Gen Ltd

35

.Newport Corp

.cCAM Biotherapeutics Ltd

95

.Merck & Co. Inc

.Kyma Medical Technologies Ltd

35

.ZOLL Medical Corp

.Lumenis Ltd

510

XIO Group

.Rekah Pharmaceutical Industry Ltd

20.5

FIMI Opportunity V Fund

16

Ambu A/S

.Galil Medical Ltd

110

.BTG International Ltd

.MIS Implants Technologies Ltd

375

Dentsply Sirona

.Roshtov Software Industries Ltd

21

.Magic Software Enterprises Ltd

)Caesarea Medical Electronics (CME

150

)Becton Dickinson and Co. (BD Medical

.GeneSort Ltd

23

.AID Partners Technology Holdings Ltd

.IOPtima Ltd

56

Chengdu Kanghong Pharmaceutical
Group

.NeuroDerm Ltd

1100

.Mitsubishi Tanabe Pharma Corp

.Syneron Medical Ltd

400

.Apax Partners Ltd

2013
2013
2014
2014
2014
2014
2014
2015
2015
2015

.Talent Biotechs Ltd

10

.Kalytera Therapeutics, Inc

.Valtech Cardio Ltd

340

.Edwards Lifesciences Corp

.Accurate Medical Therapeutics Ltd

23

Guerbert Group

.Enzymotec Ltd

26

Aker BioMarine AS

.Enzymotec Ltd

210

.Frutarom Industries Ltd

.EP Dynamics (EPD) Research Ltd

292

Philips

21

.Frutarom Industries Ltd

.Keystone Heart Ltd

100

Venus Medtech

.Mazor Robotics Ltd

1600

.Medtronic Plc

.MST Medical Surgery Technologies Ltd

32.8

.TransEnterix Inc

.Nutrino Health Ltd

100

.Medtronic Plc

.SteadyMed Ltd

216

.United Therapeutics Corp

.VisionSense Ltd

75

.Medtronic Plc

.IBR - Israeli Biotechnology Research Ltd

2013

2013

.ColoRight Ltd

.ETView Ltd

2013

2015
2016
2016
2016
2016
2017
2017
2017
2017
2017
2017
2017
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018

Source: IVC-Online Database
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When it comes to global medtech industry consolidation, 2018 had a significant decrease
compared to prior year, with the lowest amount spent on mergers and acquisitions
since 2013 - $27.4 billion compared to $98.5 billion in 2017. 2018 also had the fewest
number of deals since 2009 - 186 deals, compared to 201 deals in 2017 (Figure 50). This
can be explained by high valuations and an increasing focus on portfolio synergies by
larger medtechs.
Figure 50 - Global Medtech M&A Activity

Source: Pharma, Biotech & Medtech 2018 in review, February 2019

According to Pharma, Biotech & Medtech 2018 In Review, published by Evaluate
Pharma, Pharma/Biotech M&A acquisitions in 2018 totaled $136.5 billion with only 173
deals which were closed in 2018. Despite the increase in total M&A spend in 2018 (for
the first time since 2014), the biopharma M&A scene was quiet in 2018 (Figure 51).
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Figure 51 - Pharma and Biotech M&A Activity

Source: Pharma, Biotech & Medtech 2018 in review, February 2019

* This analysis only includes acquisitions by pharma and biotech companies - it excludes
medtech and diagnostic players, for example.
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Government Support
As in prior years, the government of Israel is strongly focused on creating an R&D
support network through various grants and incentive programs. The Israel Innovation
Authority (the “Innovation Authority”) responsible for the country’s innovation policy, is
an independent and impartial public entity that operates for the benefit of the Israeli
innovation ecosystem and Israeli economy as a whole. Its role is to nurture and develop
Israeli innovation resources, while creating and strengthening the infrastructure and
framework needed to support the entire knowledge industry.
The Innovation Authority’s mission is to strengthen the innovation ecosystem and
promote innovation, entrepreneurship and disruptive technologies as a leverage for
inclusive and sustainable economic growth. To this end, it provides a variety of practical
tools and funding platforms aimed at addressing the dynamic and changing needs of
the local and international innovation ecosystems, and operates through a variety of
customized paths for entrepreneurs and companies to promote, implement and realize
their innovative R&D ideas at various stages. The tools and programs offered by the
Authority are based on the specific stage and needs of the company, and grants range
from 30% to 85% of the approved R&D expenses.
For more than a decade, the Innovation Authority is investing more than $100 million
annually in the life sciences sector via its different programs. This includes programs
for early stage entrepreneurs (TNUFA), the Incubators program (see below), and for
growth companies. The Magnet Program (Consortium of academia and industry), the
Nofar and the Kamin Programs aim at bridging the gap between applied research and
the industry. Dedicated platforms are supporting multinational corporations interested
in Israeli technology, Israeli companies seeking new markets abroad, and traditional
factories and plants seeking to incorporate innovative and advanced manufacturing
into their businesses.
Life Sciences is the sector receiving the largest portion of the Innovation Authority
for the sixth consecutive year. Although there is a decline in support for the classical
fields of life sciences, there is a rise in multidisciplinary fields (“other”) which includes
healthtech technologies (Figure 52).
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Figure 52 - Innovation Authority Budget (grants by sectors)

Source: The Israel Innovation Authority
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Government Initiative
Israel’s National Digital Health Program
The Israeli government launched its National Program for Digital Health in March 2018,
a program that has since attracted high interest from big pharmaceutical companies,
multinational MedTech and technology companies and foreign investors worldwide.
The program combines great Big Data and IT capabilities, a significant government
investment of $264 million for a multi-level 5-year plan, and healthcare infrastructure
that greatly fosters collaboration between companies, researchers and healthcare
organization.
In May 2018, two months after the program’s launch, the Israeli Ministry for Social
Equality’s Digital Israel Initiative, the Israeli Ministry of Health and the Innovation
Authority jointly launched a new pilot program aiming to invest in digital healthcare
or MedTech technologies’ pilot projects. The program enables companies to pilot
their products in partnership with Israel’s healthcare organizations or to use these
organizations’ capabilities and data as the basis for their innovations. The first call
for proposals received 52 projects submissions at 22 health organizations. Of these,
24 projects were selected to take place in 16 health organizations at a total amount
of $20 million (of which $10 million is the Authority’s support). Today, the Authority is
expanding the pilot program, which includes a support for pilots of Israeli companies
in health organizations outside of Israel, and cooperation with foreign governments
that support foreign companies’ pilots in health organizations in Israel. It is no wonder
that Israel is considered one of the most attractive digital health innovative technology
innovators.
In addition to the pilot projects, the national program aims to change in all of the Israeli
ecosystem - in industry, in academia, but also in the health organizations themselves.
That is what the Incentives program (launched in late 2018) was intended for - addressing
the needs of every individual health organization (general hospitals & HMO’s) in regard
to producing & make available of health data for research, while addressing the
organizations infrastructures and manpower. In this action, 25 organizations received
$22 million (of them $11 million in government support).
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Track 35 program - Development of Multinational Corporations’
R&D centers
The digital program also includes another one of the Israel Innovation Authority’s
initiatives - Track 35. This initiative is a program that supports the development of
multinational corporations’ biotechnology and health R&D centers in Israel. In July
2018, three life-science giants - Medtronic, GE Healthcare and Change Healthcare won the first Track 35 tender, worth $33 million (grants from the Innovation Authority)
and will expand their Israeli R&D centers over the next six years. Once expanded, these
three new R&D centers will help boost and educate Israel’s biomedical field and local
workforce.

The Technological Incubators Program
The primary goal of the program is to transform innovative technological ideas from
the initial stage of R&D into viable startup companies and help them reach a significant
fundable milestone. The incubators program, launched in 1991, has positioned itself as
the primary sponsor of startups in Israel today, supporting 60- 70 new startups every
year.
Today there are 20 technological and biotechnological incubators (see below). The
Incubators are privately owned by seasoned and experienced groups, such as venture
capital funds, multinational corporations, as well as private investors. Incubators owners
are selected through competitive processes for a license period of eight years and are
spread across Israel.

Open Innovation Model
The Innovation Authority’s operation also includes supporting Israeli biotechnology
incubators. FutuRx, is an example of a successful open innovation engine model, run
by two big pharmaceutical companies (Takeda and J&J) and an international venture
capital fund (Orbimed), which licenses assets from almost all of Israel’s universities,
as well as from top international institutions, such as Stanford, UCLA and NYU. FutuRx
is supported by the Authority, by funding 85% of the project’s budget to total of approximately $70 million for an 8 years license. The open innovation model uniquely
combines the knowledge and capabilities that the pharma partners bring to project
selection, early development and pre-clinical/clinical trials. Each project undergoes
extensive examination by a high-caliber scientific advisory board, composed of experts

67

Connecting Israel’s tech ecosystem

from the partners in the incubator, other opinion leaders and expert evaluators of the
Authority, before it is admitted to the incubator. In addition, the incubator also provides
project teams with a well-equipped laboratory for development purposes, and has
raised additional funds beyond those granted by the Innovation Authority, dedicated
to supporting these innovations for three years.

Field of Activity
From 2009 to 2018, approximately 600 companies entered the various incubators
programs, out of which 28% of the companies were medical device companies and 11%
were biotech/bio-medicine companies. Similar to prior year, the majority of companies
operating under the incubator program in 2018 are in the life sciences sector, a relatively
high-risk level for entrepreneurs and investors (Figure 53).
Figure 53 - Companies in the Incubators program by sector (2018)

Source: Incubator Program, the Israel Innovation Authority
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Financial Support
As it pertains to life science and healthcare projects, the Innovation Authority
distinguishes between two separate funding tracks: the Technological Incubators
track, in which the total project budget is up to NIS 3.5 million for a period of up to
two years, and a dedicated Biotechnology Incubator track, in which the total project
budget is up to NIS 8.1 million for a period of up to three years. For both tracks, 85% of
the total budget is financed by the government as a grant that is paid back only upon
success, and the remaining 15% is financed by the incubator. Some incubators has
raised additional fund beyond those granted by the Innovation Authority, dedicated
to supporting the companies for the all period in the incubator and also beyond that.
For example, the US-based international investment bank RM Global established a
$30 million venture capital fund that will invest exclusively in companies operating in
Israel’s FutuRx incubator.
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The most active life sciences incubators:
The following is a list, in alphabetic order, of incubators in Israel1 with a complete or
partial focus on life science and healthcare project:
• Alon-MedTech Ventures Ltd: medical devices and digital health - established in 2013
and located in Yoqneam Illit, Innovation Authority supported. The leading investor in
the incubator is the renowned Israeli entrepreneur Dr. Shimon Eckhouse (founder
of Lumenis and NASDAQ-traded Syneron). Alon-MedTech’s portfolio includes 15
medical device, health and cosmetic technology companies.
• BioInc: therapeutics - established in 2012, located in Yavne, privately owned by M
Ventures (Merck’s corporate venture arm). BioInc is located inside the Interlabs
facility in Yavne, the leading Merck R&D site in Israel. This proximity to Merck allows
for a unique level of support and interaction between scientists. BioInc’s is investing
in companies after the pre-seed stage.
• eHealth Ventures: digital health - established in 2016 and located in Modi’in Illit,
Innovation Authority supported. Investors in the incubator include Medison Pharma,
Maccabi Healthcare Services, Cleveland Clinic, Amgen and SCI (Shanghai Creation
Investment). eHealth Ventures’s portfolio includes eight companies.
• ExploreBio: healthcare and life science - launched in 2018, located in Yavne,
privately owned. ExploreBio was established as a pre-seed investment vehicle by
four investment funds targeted at early-stage companies in the biotechnology
landscape in Israel: M Ventures, Arkin Bio Holdings, Pontifax and WuXi AppTec
have partnered up in this endeavor. Two companies have been incorporated in
2018, Explore Bio 1 (a novel T-Cell engager platform) and Pantheon Bioscience (a
novel platform of bacterial defense mechanism), both are housed in the M Ventures
BioIncubator facilities.
• FutuRx biotech accelerator: biotechnology - established in 2014, located in Ness
Ziona, Innovation Authority supported. The accelerator is a joint venture of JJDC
(Johnson & Johnson Innovation), OrbiMed Israel Partners (part of Orbimed Healthcare
Fund Management, global life science VC), and Takeda Ventures (corporate VC arm
of Takeda Pharmaceutical Company). FutuRx’s portfolio includes nine companies.

.Based on publicly available information
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• Galil Ofek Technological Innovation: biomedical technologies – launched in 2016,
located in Katzrin, Innovation Authority supported, with specific focus on medical
devices and biotechnology (internet and software as secondary fields of interest).
The incubator is a partnership between Mikal (A holding and investment company),
Next North (focused on technology and startups investment and BD), Paz Atid
(holdings, projects and entrepreneurships in medical devices in the Galilee), Tav
Medical (investing in technology startups and their BD) and Mor Research (the
technology transfer company of Clalit Health Services). Galil Ofek’s portfolio
currently includes nine companies.
• Incentive Incubator: software and life science - established in 2012, located in Ariel
University of Samaria, Innovation Authority supported. Peregrine Ventures (a life
science and digital health VC) is the sole shareholder of the incubator. Incentive’s
portfolio includes 19 life science companies with a focus on single-patient-usedevices as well as 15 software companies.
• Incubit Technology Ventures: innovative and unique technologies - established in
2014, located in Be’er Sheva, Innovation Authority supported. The incubator is fully
owned and backed by Elbit Systems, the largest publicly traded Israeli high-tech
defense company.Incubit’s portfolio includes 12 companies.
• Lonza Collaborative Innovation Center (CIC): engineering, software and life science
– established in 2017, located in Haifa, privately owned. CIC’s goal is to leverage
Israel’s scientific strengths in areas such as engineering, software and cell/molecular
biology to provide Lonza opportunities to gain additional know-how and capabilities.
Lonza aims to accelerate leading Research & Development projects from across
Lonza’s Pharma & Biotech segment, as well as tap into potentially transformative
biological and manufacturing capabilities.
• MEDX Xelerator: medical device and digital health - established in late-2016, located
in Or Yehuda, Innovation Authority supported. Investors in the incubator include
MEDX Ventures Group (a med-tech investment and management firm), Boston
Scientific (global developer, manufacturer and marketer of medical devices),
Invention Science Fund (intellectual ventures-led fund, investors include Bill Gates)
and Sheba Medical Center (largest hospital in Israel). MEDX’s portfolio includes five
companies.
• MindUP: digital health - established in 2016, located in Haifa, Innovation Authority
supported. MindUP is a joint venture of Medtronic, IBM, Pitango Venture Capital
and Rambam Medical Center. MindUP focuses its investments in the areas of
personalized medicine, predictive analytics, wearable sensors, advanced point of
care diagnostics, prevention, genomic analysis and chronic disease management.
MindUP currently has eight portfolio companies.
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• NGT3, Next Generation Technologies: medical device and life science technologies
– established in 2013, located in Nazareth, Innovation Authority supported. The
incubator originated from NGT, which operates as technological incubator since
2002. Funds to the incubator are raised from European, American and Israeli
investors with track records in the healthcare space. NGT3’s portfolio of companies
includes 14 companies.
• PMatX: next generation electronics - established in 2018, located in Yavne, Innovation
Authority supported. The incubator is a partnership between M Ventures (Merck’s
corporate venture arm), Flextronics International (multinational technological
manufacturer), HP (US-based hardware and software company), and Battery
Ventures (US-baes global investment firm).
• RAD BioMed Accelerator: medical device, ophthalmology, biopharma and diagnostics
–located in Tel Aviv, privately owned, established in 1992 by Mr. Yehuda Zisapel and
Prof. Nava Zisapel (previously founders of Neurim Pharmaceutical). RAD Biomed
Accelerator was launched by the RAD Group, and has 18 companies under its
portfolio.
• Sanara Ventures: medical technologies - established in early 2016, located in
Ra’anana. The incubator is a joint venture of Teva Pharmaceutical Industries and
Philips Healthcare.Sanara’s portfolio includes 11 companies covering a range of
medical technologies.
• Terralab Ventures: broad technological focus - established in 2013, located in
Yokneam Illit, Innovation Authority supported. The incubator was launched by Terra
Venture Partners, a VC with investors coming from American and European funds
as well as from a number of family offices. The fund is a joint venture of Terra
Ventures, Veolia Environmental Trust, Energias de Portugal, The Cleanweb Initiative
and General Electric.
• The Kitchen: Food Tech - established in 2015, located in Ashdod, Innovation Authority
supported. The Kitchen was founded by the Strauss-Group, an Israeli company that
plays a leading role in the global food market. Investing in innovation across the
entire food value chain, and its portfolio includes 12 companies.
• Trendlines Medical (previously named Misgav Technology Center): medical
technology - established in 1996, locations in Misgav Business Park and Ramat Gan,
Innovation Authority supported. Trendlines Medical is part of Trendlines, a public
company, dually traded in Singapore (SGX) and in in the US (OTCQX). Apart from
Trendlines Medical, Trendlines runs an agriculture incubator (Trendlines Agtech),
a Singapore-based medical incubator and Trendlines Labs (in-house innovation
center). Trendlines Medical portfolio includes 44 companies.
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• Van Leer Xenia Incubator: tech, digital health and life science - established in 2012,
located in Jerusalem, Innovation Authority supported. The incubator was formed
following a merger between an incubator owned by the TAS-traded Xenia Venture
Capital and an incubator owned by the Van Leer Fund. Van Leer Xenia Incubator’s
portfolio includes six life sciences companies and six high-tech companies.
• Youdim Pharmaceuticals Incubator: drug development and diagnostics - established
in 1997, located in Yokneam Illit. The incubator is wholly owned, and operates
as integral part of Youdim Pharmaceuticals. Youdim’s portfolio includes three
companies involved in the development of therapeutic and diagnostic solutions.
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Export of Israeli Life Sciences Products
According to the Israel Export and International Cooperation Institute (IEICI),
pharmaceutical and medical equipment product exports from Israel in 2018 reached
$7.8 billion, representing approximately 7% of the total exports of goods and services
from Israel and 36% of the total industrial hi-tech exports, a decrease in both parameters
compared to prior year.
While the industrial hi-tech exports decreased by 5% in 2018 (mainly due to the decrease
in pharmaceutical as discussed below), the medical equipment exports continues to
grow (Figure 54), and is more than $2 billion for the first time in the last decade.
This represent 9% of the total industrial hi-tech exports. Pharmaceutical exports on
the other hand, fell sharply in 2018 (Figure 55) by more than 22%, from an all-time
annual high of $7.5 billion to $5.8 billion, its lowest export volume in the last decade.
As indicated in our last report, the pharmaceutical industry is significantly influenced
by Teva’s production and export activities, which account for a large percentage of
industrial exports. We believe, as also noted in the IEICI report, that Teva’s significant
influence can result into additional decrease in the pharmaceuticals exports in the
near future.
Figure 54 - Medical equipment product exports from Israel 2008-2018 - $ in million

Source: The Israel Export and International Cooperation Institute

Connecting Israel’s tech ecosystem

74

Figure 55 - Pharmaceutical exports from Israel 2008-2018 - $ in million

Source: The Israel Export and International Cooperation Institute

Looking into the distribution of the export of Israeli life sciences products, we see that
the US is the biggest market for the exports of medical equipment, followed by the EU
and Asia (Figure 56), with China being the second biggest single country as an export
destination for medical equipment. The EU is the biggest market for pharmaceuticals
exports, followed by the US (Figure 57). It is important to note that the biggest single
country as an export destination for pharmaceuticals exports is the UK, Israel’s thirdranking export market and the biggest in Europe.
Figure 56 - Medical Equipment Product Exports Distribution by Trade Regions (2018)

Source: The Israel Export and International Cooperation Institute
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Figure 57 - Pharmaceutical Exports Distribution by Trade Regions (2018)

Source: The Israel Export and International Cooperation Institute

According to the IEICI1, pharmaceuticals exports to the US, which accounts for 25%
of total goods exported to the US, fell by 25% from $2.5 billion to $1.9 billion in 2018,
and had a significant role in the decrease of 3% in the total exports to the US - Israel’s
biggest market. On the other hand, exports of medical equipment continued to grow
for the third consecutive year, and rose by 2%, reaching $767 million. Exports to the UK
decreased by 23 % from its levels in 2017 and totaled to $2.8 billion, which accounts for
approximately 60% of total exports to the UK.

Developments and Trends In Israeli Exports, The Israel Export and International Cooperation Institute, March 2019
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1

Academic Excellence in Life Sciences - Hub of innovation
We believe that the number of scientific publications is one of the metrics for academic excellence, since it demonstrates a link between basic research, applied research
and industrial development. For many consecutive year, Israel’s well established research activities in life sciences is a fertile platform for scientific publications and
academic excellence. According to the Samuel Neaman Institute at the Technion, an
independent multi-disciplinary national policy research institute for National policy
research, the most published topic1, by a considerable margin in both 2018 and 2014
was Medicine. Interesting to see that 45% of scientific publications that came out of
Israel during 2018 were related to the various life sciences categories2. We can also see
that although Israel’s population is only 0.1% of the world’s population, Israeli scientific
publications are responsible for 0.23%-1.81% of publication worldwide (Figure 58).
Figure 58 - Percentage of Israeli Scientific Publications from Total Worldwide Publications

Source: Samuel Neaman Institute Analysis

It is important to note that a specific publication can be affiliated to more than one category, and as such the data for

1

.each category should be analyzed separately and the numbers shown in Figure 58 cannot be summed up
Life sciences topic include the following categories: Medicine; Biochemistry, Genetics and Molecular Biology;

2

Agricultural and Biological Sciences; Neuroscience; Immunology and Microbiology; Pharmacology, Toxicology and
Pharmaceutics; Nursing; Health Professions; Dentistry
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Commercialization Companies in Israel Technology Transfer Offices (TTOs)

The role of commercialization companies (TTOs) is to seek out, develop, and market
the knowhow accumulated in public institutions such as hospitals, colleges and
universities, in order to turn patents into commercial products, as well as assisting
in creating startup companies. Commercialization companies with these activities
substantially contribute to the growth of the economy by increasing the income of the
institutions they represent.
TTOs play a major role in the life sciences industry in Israel, as many patents, new
start-ups and licensing agreements in the field originated from the eight research
universities and eleven research institute and hospitals located across the country.
The Israeli TTO industry is a roll model for many technology transfer organizations in
the world and it is considered to be one of the leading tech transfer communities in
the world.
On August 2018, the Central Bureau of Statistics of the State of Israel published a
survey regarding commercialization companies in Israel and their activities in 2017
relating to inventions, patents, license agreements, revenues and startup companies,
which were originally run by the TTOs. The survey was initiated and supported by
the Israel National Council for Research and Development, in the Ministry of Science,
Technology and Space.
According to the survey, out of that number, commercialization companies filed 604
patent applications in 2017. According to the same survey, commercialization companies
were also involved in setting up 39 startup companies.
According to Israel Patent Office's report, 6,813 patent applications were filed in 2017,
compared to 6,425 patents in 2016, an increase of 6%. The dominant fields of new
patent applications were human necessities (42%), chemistry and metallurgy (28%)
and physics (12%). (Figure 59).
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Figure 59 - New Patent Applications, by Field (2016 & 2017)

Source: Israel Patent Office
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Supporting Israeli Tech Transfer Offices
Over the past 10-15 years, a number of funding and business development vehicles
have emerged with the goal of interfacing directly with Israeli TTOs and researchers.
These vehicles deploy diverse models as it pertains to institutional affiliation, projects
sourcing, research areas and funding support. Still, these vehicles are unified by their
mission goal to offer early projects a secure runway for commercialization by facilitating
access to funding and commercialization and industry knowhow, out of the belief that
all too often innovative research projects fail to reach the market despite having a
commercial potential.
• Alfred Mann Institute – Technion (AMIT): established in 2006 by Dr. Alfred E. Mann,
an American entrepreneur and philanthropist, and by the Technion - Israel Institute
of Technology, AMIT aspires to bridge the gap between applied academic research
and commercial success. AMIT is the Technion’s acceleration hub, supporting
the development and commercialization of exceptional biomedical innovations
conceived by Technion students, faculty and alumni, with a mission to bring to
market promising innovative biomedical technologies.
AMIT runs the Grassroots program to help translate state-of-the-art biomedical
innovations into successful companies that can help mankind. This program is a
joint partnership between the Technion and the Alfred Mann Foundation (a USbased organization with a track record of commercializing biomedical innovation).
As part of the Grassroots program, AMIT works with physicians from medical
institutes worldwide, in search of unmet medical needs and ideas with the potential
to significantly impact healthcare. Upon selection, AMIT establishes a company and
leads development across the full spectrum of biomedical requirements. AMIT
currently has 13 companies in its portfolio.
• Hadasit Bio-Holdings LTD. - The Hadassah University Medical Center: Hadasit
Bio-Holdings (HBL), founded in 2005, is a public company (TASE: HDST) focusing
on a variety of therapeutic areas. HBL’s pipeline is made solely of pipeline of
projects emerging from Hadasit (Hadassah University Medical Center TTO). HBL
companies operate in the fields of Oncology (Rx and Dx), Regenerative Medicine
and Inflammatory Disease.
HBL focuses on completion of Phase I and preparation for Phase II for its portfolio
companies. Key inclusion criteria for selection of the Hadassah based companies
into HBL include companies with an established proof of concept via animal model
testing, which address a multi-billion dollar market with unmet clinical needs. HBL
currently has six companies in its portfolio.
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• Integra Holdings - Hebrew University: founded in 2012 by Yissum (the Hebrew
University TTO), Integra invests in projects coming out the Hebrew University, and
it holds an exclusive right to first examine the most promising innovations and IP
emerging from the institution. Integra focuses on biopharmaceuticals and medical
diagnostics and devices.
Integra employs multidisciplinary teams of experts who work alongside inventors
and take a hands-on approach to achieving commercial success. The fund
provides know-how and support to its portfolio companies from inception to
commercialization, while leveraging its extensive industry network cultivated over
decades.
Integra Holdings holds a diversified portfolio of eleven companies in early to late
stages, with established partnerships with leading investment funds such as
Orbimed, Pontifax, Lundbeck fund, SROne, CBI and Biolight LifeSciences, as well as
private investors.
• (multiple institutions): Established in 2017, LinkEdge invests seed capital in genuine
life sciences innovation from Israeli universities, research institutions and medical
centers, with a strong emphasis on drug development, medical devices, and digital
health. LinkEdge uses its expertise to navigate early ventures closer to their goals.
The platform was established by two synergetic players: Medison Pharma, a leading
Israeli commercial partner for international pharmaceuticals and an active investor
in innovation, and Zavit Ventures, an active investor in Israeli biotech and nextgeneration technologies.
LinkEdge’s strategy is to capitalize on the funding gap characterizing early stage life
science innovations, which often have exhausted the resources available to them
but have not created sufficient value to secure significant financing from investors.
Thus, LinkEdge’s goal is to work closely with institutions that foster innovation,
seeking projects in the ideation stage or in initial development that are underlined
by evolutionary or revolutionary innovative premises.
LinkEdge launched with a unique partnership with Shaare Zedek Medical Center
where it has already selected six projects for initial funding. Concomitantly, LinkEdge
is also evaluating projects from other Israeli universities, hospitals and research
institutions, where the venture is seeking to build long-term relationships that will
allow it to identify more innovative research with commercial potential.
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• Momentum - Tel Aviv University: established in 2014 following an investment from
the Tata Group and from the Singapore-based Temaske, the Momentum Fund invests
in promising breakthrough technologies in a wide range of fields emerging from Tel
Aviv University researchers, including pharmaceuticals, healthcare, high-tech and
the physical sciences.
Momentum Fund investment recipients are early stage innovative projects that can
receive $250 thousands to $1 million to further their research, with an eye towards
rapid commercialization. Tel Aviv University researchers involved in funded projects
receive assistance from both the Momentum Fund and Ramot (Tel Aviv University
TTO) in forging connections with industry, as well as guidance in all aspects involved
in transforming projects into products.
• SPARK is a unique partnership between university and industry, founded by
Professor Daria Mochly-Rosen in 2006 at Stanford University in USA to provide a
cost-effective model to generate proof of concept using out-of-the-box academic
approaches combined with industry standards. SPARK programs are based on
volunteer mentoring services given by leading industry advisors, thus offering
a cost-effective way for the academic institutions to facilitate development
of research discoveries into real drugs. In 2015 SPARK founded SPARK Global, a
worldwide program operates in over 40 different institutions have established or
are developing their own versions of the SPARK program. Two Israeli institutions had
adopted the model of the Stanford University program aiming to connect academia
with industry in medicine and ask to tackle the challenge of translating scientific
discoveries into therapeutics, by providing education and mentorship of industry
experts to selected scholars.
SPARK Tel Aviv was founded by Prof. Dan Peer, and is a mentoring program based in
Tel-Aviv university that was created to support the academic efforts of translating
discoveries into therapeutics that address unmet medical needs.
SPARK HUJI is a biotechnology accelerator based in the Hebrew University in
Jerusalem, and focuses on technologies that promote personalized medicine, digital
health, drug repurposing and drug reformulation.
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• Startup Nation 2 Enterprise (multiple institutions): Startup Nation 2 Enterprise
(SN2E) was founded in 2014, with the goal of becoming a leading IP and knowhow marketplace for Israeli innovations in a wide range of scientific fields. SN2E
received authorization from the Israeli Council for Higher Education to aggregate
and commercialize IP developed at Israeli government-funded academic institutions,
hospitals and research centers. As such, SN2E is eligible to receive equity-free
government subsidies to accelerate IP development in the research institutions it
represents.
SN2E has dozens of IPs ready for industry growth applications as well as access to
IPs in the development pipeline, and to researchers from leading Israeli institutes.
SN2E aims to connect Israel’s leading researchers with multi-national Fortune 1,000
companies, M&A and Ventures Executives by facilitating an end-to-end customercentric IP commercialization process.
SN2E is currently affiliated with a number of Israeli institutions, only some of which
are with life-science orientation: AFEKA (Tel Aviv Academic College of Engineering),
Bezalel Academy of Arts and Design, Galilee Medical Center, Hadassah Academic
College, Jerusalem College of Technology, ORT Braude College, Ruppin Academic
Center, Shenkar and Tel-Hai Academic College.
• The National Institute for Biotechnology in the Negev - Ben Gurion University
(NIBN): Established in 2009 as an independent research body and functions under
the auspices of Ben Gurion University (BGU) as a separate and distinct Institute.
The NIBN’s mission is to plant the seeds that will lead to the growth of successful
biotechnology industries in Israel, particularly in the Negev. The institution is steered
by its own Advisory Committee in which the Israeli Government, major donors and
BGU have equal representation. The NIBN practices a multidisciplinary approach,
relatively free of departmental gating.
Most of NIBN scientists are recruited after completion of the post-doctoral studies
abroad. Scientists admitted to NIBN are provided with sufficient lab space and a
generous start-up package to cover all of their needs, and are expected to generate
research of commercial value. Membership in the Institute is subject to scientific reevaluation every three to five years to ensure that the research focus of all current
members remains in line with the goals of the Institute.
Research at the NIBN is organized into six core areas: oncology, genetic disorders,
infectious diseases, autoimmune and metabolic diseases, neurodegenerative
diseases and applied biotechnology.
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Table 3 - Most active Tech Transfer Offices in Israel, by institutions:
Institution Type

Universities

Medical Centers

Institution Name

Tech Transfer Office

Ariel University

Ariel R&D

Bar Ilan University

Birad

Ben Gurion
University

B.G. Negev Technologies & Applications
Ltd.

Haifa University

Carmel

Hebrew University

Yissum

Holon Institute of
Technology

A.Y.Y.T

ORT Braude College

Ofek Eshkolot Research & Development
Ltd.

Technion

T3

Tel Aviv University

Ramot

Weitzman Institute

Yeda

Rambam Medical
Center

MedTech

Alyn Hospital

ALYNnovation

Hadassah University
Medical Center
Shaare Zedek
Medical Center
Tel- Aviv Sourasky
Medical Center
The Chaim Sheba
Medical Center at Tel
Hashomer
Assuta

Hadasit
Madaiit
Innovation and Tech Transfer Office
Tel Hashomer Medical Research,
Infrastructure and Services Ltd
Clinical Research Unit

Clalit Health Services Mor Research Applications
Research Institutions

Rappaport Family
BioRap Technologies
Institute for Research
MIGAL

Health Maintenance
Organizations

Gavish – Galilee Bio applications Ltd

Clalit Health Services Mor Research Applications
Maccabi Healthcare
Services

MaccabiTech
Source: IATI Database
Public information
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IATI Members Bring Their Personal Take on the Israeli Life
Science Industry1
Aharon Aharon
CEO, The Israel Innovation Authority

“The strength of the life science industry in Israel lies in its competitive advantage.
Consisting of long-standing scientific excellence in the field of biopharma, unique
medical and genomic sources of information, leadership in ICT, computing and AI
technologies, an advanced healthcare system and government initiatives aimed at
encouraging synergy between information technologies and life sciences. This unique
combination presents opportunities for Israeli companies to make breakthrough
developments and take leadership positions in the global life science industry.”
Dr. Ami Appelbaum
Chairman Israel Innovation Authority and Chief Scientist, Ministry of Economy and
Industry

“Israel is recognized as an innovation hub. This is due mainly to innovations made
in the field of Information and Communication Technologies (ICT). Israel boasts the
highest concentration of PHDs per capita and has world leading research institutes.
New and advanced developments of artificial intelligence and big data provide Israel
a unique foothold for the Israeli life science industry. Creating breakthrough solutions
and products to serve as a strong growth engine for the Israeli industry and economy as
well as transform the entire life science industry both on a local and global perspective.”
Dr. Anat Cohen-Dayag
President & CEO, Compugen
IATI Board Member

“Scientific excellence and an entrepreneurial spirit are two of the major strengths of the
Israeli life sciences industry, and what make Israel an attractive innovation center. With
this infrastructure we now need to build life science product development capabilities
to facilitate the transition from early-stage product opportunities to a more advanced
product development industry, leading toward a sustainable biotech model.”

By alphabetical order
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Anat Naschitz
Managing Director, OrbiMed

“The Israeli life science industry offers innovation, variety and speed. Academia is rife
with novel ideas across attractive fields such as oncology, neuroscience, gene therapy,
gene editing and others. The entrepreneurial culture and built-in infrastructure
designed to nurture it, including TTOs, 250 incubators/accelerators, VC and corporate
investors as well as increasingly engaged pharma companies/corporates ensure
translation of these ideas into companies. Coupled with a unique capability to go far
on limited dollars, the yield can be high. Strength spans most sub-sectors, including
biopharmaceuticals, medical devices and more recently digital health, where the
combination of a thriving and exit-rich tech industry, medical excellence and decades
of organized data has spawned roughly 500 of the world’s 4,000 companies in this
space within a short period.
Prof. Ari Shamiss
CEO, Assuta Medical Centers

“The strength of the life science industry in Israel lies in its highly skilled talented HR,
creative entrepreneurs and highly developed understanding of the digital health area,
with all the disruptive qualities it brings to the global health sector.”
Avner Halperin
Co-Founder & Board Member, EarlySense

“The strength of the life science industry in Israel lies in the comradery of entrepreneurs.
In any stage of a company, an executive in Israel will have access to leaders in more
advanced stages or with more experience that will help in networking, fundraising,
FDA strategy etc. The lessons learned are handed over within the ecosystem making
it smarter and more efficient.”
Avi Wener
Commercial Leader, Israel, Thermo Fisher Scientific

“The success of Israel’s life science industry can be attributed to the caliber of its
scientists and the remarkable collaboration between its academic institutions, hospitals,
HMOs and government bodies. The entrepreneurial spirit for which Israel is so famous
permeates its life sciences community, ensuring Israel’s leadership in this field for
many years to come.”
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Claudio Yarza, Partenr
Assurance Leader and Pharma & Life Sciences Leader, PwC Israel

“The strength of the life science industry in Israel lies in its PEOPLE, who bring a unique
combination of scientific knowledge, experience and a fresh interdisciplinary approach
to unsolved needs, together with the strong determination and the pinch of chutzpah
required to build successful startups under constant budget constraints.
Clive Kaye
Managing Director, Janssen

“In this era of personalized medicine and a thriving life science industry, Israel has
currently a competitive edge. This is based amongst others on scientific excellence,
the existence of unique medical and genomic data and being a leader in information
technology. The combination of these assets is attracting attention and investments
in the global life science industry to develop personalized medical solutions that can
profoundly the trajectory of health for humanity. We need to make sure that all the
relevant stakeholders work together to make this a reality.”
Prof. Dror Harats
VBL Therapeutics, CEO & Founder

“Our biotech ecosystem is mirroring Israel’s unique mentality – highly educated people
looking for innovative ideas by thinking outside the box, who are able to translate
potential and vision into reality through commitment and perseverance spiced with
some chutzpa.”
Elka Nir
CEO and Chairperson (of several companies)
IATI Board Member

“The strength of the Israeli life science industry lies in the unique combination of leading
innovative technologies some of which are transformed from other successful Israeli
fields. Including a strong ecosystem academy, hospitals, investors, large multinational
companies and most importantly experienced entrepreneurs who are committed to
advance game changing ideas in a very lean and cost-effective way."
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Dr. Eran Eden
CEO, MeMed
IATI Board Member

“The Israeli HealthTech industry benefits from a continuous influx of early stage life
science innovation, generated by its leading academic and research institutes. Adding
the Israeli cultural tolerance for risk taking and the healthy disregard of conventions
into the mix, creates a fertile ground for early stage innovation and startups that have
the potential to grow into meaningful sustainable companies.”
Dr. Frida Grynspan
Head of Lonza Collaborative Innovation center, Lonza Israel Ltd.

“The major strengths of the Israeli Life Science Industry lie in: Tight ecosystem of
academic researchers, entrepreneurs, start-up companies, investors and multinational
biotech and pharma companies that encourage cross talk and fruition of ideas; A
growing drive of academic scientists to apply basic research and innovative solutions
to industrial and commercial challenges, leading to translational research and
technology transfer; Unique funding structures and collaborative frameworks, of the
Israeli Innovation Authority, which encourage and promote high risk projects and out
of the box solutions to industry challenges including in the manufacturing of complex
biologics.”
Gil Granot-Mayer
CEO, Yeda R&D Co., Technology Transfer from the Weizmann Institute of Science

“The Israeli life science industry is blessed with transformative innovation, much of it
originates from the excellent academic institutes in Israel. The life sciences industry
globally is increasingly committed to digital transformation. Traditional high-tech
leadership, strong big data and AI capabilities, and entrepreneurship spirit, all combine
in order to place the Israeli life science industry in a unique and leading position.”
Dr. Guy Ezekiel
Managing Director, Pitango

“Human capital is what makes the Israeli life science industry flourish. Researchers,
engineers, clinicians and entrepreneurs – driven with a focused mission of changing
the practice of medicine, creating groundbreaking inventions and companies.”
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Amir London
CEO, Kamada

The main strengths of the Israeli life science industry are the strong scientific foundation
in Israel, the close ties between the academia, the medical community, and leading
entrepreneurs, and the innovative “out of the box” startup mindset of so many Israelis.
Israel Makov
Chairman of SUN Pharmaceutical Industries Limited, Chairman of BioLight Life Sciences Ltd. and Chairman of Micromedic Technologies Ltd.

“The true potential of the Israeli life science industry lies in developing the competences
needed to build start-ups into large and robust bio-pharma companies. These will
become the industry pillars of sustainable growth and provide an ecosystem supporting
the entire life cycle of innovation from bench to market.”
Jonathan Berger
CEO, The Kitchen Food Tech Hub
IATI Board Member

“Biotechnology transforms the Food Industry in many ways, and Israel, being an oasis
for biotechnologies (such as tissue engineering and gene editing, to name just a few),
play significant roles in this trend.”
Dr. Laurence Keselbrener
Site leader and VP R&D, Medtronic

“The strength of the life science industry in Israel lies in its innovative culture joined to
strong academic and scientific foundations. We need to continue investing in funding
early stage innovative companies but not lose sight of the large and medium multinational companies’ impact on the Israeli ecosystem. The multinational companies
with R&D and production centers fuels the sustainable growth of our industry and will
allow expanding the high tech employees proportion in Israel.”
Mati Gil
Head of Government Affairs, Teva Corporate and International Markets

“The strength of the Israeli life science industry lies in its highly skilled people; based on
traditional academic excellence with added spirit of entrepreneurship, on innovative
culture which encourages trial and error, on the way to sustainable innovative projects.
These combinations encourage large bio-pharma companies grow and thrive.”
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Michal Rosen Zvi
Director for Healthcare Informatics, IBM Research

“Israel is a global leader in innovation and development of Artificial Intelligence
technologies. The vibrant healthtech ecosystem, including life Science and Medical
Devices companies, has started to benefit from this growth engine. I expect AI to make
an even bigger impact on the Israeli healthteck in the near future.”
Miriam Shtilman-Lavsovski
COO, Algotec Systems
IATI Board Member

“Israel’s flourishing life science industry enjoys a nourishing ecosystem of academic
research and STEM education, teaching hospitals, a complementing software industry,
supporting players such as multinational biotech companies as well as governmental
support. The fact that this diverse ecosystem operates in a very packed geographical
area provides more opportunities for cross industry-cross discipline products and
ideas.”
Nadav Kidron
CEO, Oramed Pharmaceuticals
IATI Board Member

“The strength of the Israeli life science Industry lies in our ability to rapidly bring
concepts into the clinic with rapid turnaround times for prototypes. Our ability to
constantly translate the amazing academic works done here in Israel into solutions for
the whole world gives us the advantage as an industry.”
Ran Nussbaum
Managing Partner and co-founder, Pontifax

“The current challenges in the industry are many, first is the lake of management skills.
The second is even more professional, the lack of experience in clinical development.
The competition is rising from all over EU, Asia and the US.”
Prof. Ronni Gamzu
CEO, Tel Aviv Sourasky Medical Center

“The strength of the life science industry in Israel originates both from the strive for
knowledge and scholarship and the dynamic spirit of innovation and entrepreneurship.
All along conjoint with a startup ecosystem and proper public and private capital
backbone. This is a propelling force for the Israeli economy and we must continue to
put efforts to flourish it further.”
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Shlomo Mena
Country President, Novartis Israel

“Life sciences industry in Israel leans in its ability to create the next generation of

therapy focus on cell and gene therapy.”
Tal Levy
General Manager, BTG
IATI Board Member

“The strength of the life science industry in Israel lies in its amazing potential despite
the fact that only a quarter of investments in Israeli Hi-tech is funneled to biotechnology,
the branch provides approximately 40% of Hi-tech exports and approximately 10% of
Israel’s total exports. Israel has accumulated several years of knowledge, expertise
and experience, impressive academic abilities and can, no doubt, establish an active
arena to attract more and more industrial companies. The sector is characterized by
outstanding entrepreneurship and the impressive ability for invention of any scale,
which manage to affect the lives and health of millions of people worldwide.”
Dr. Tsvika Ben-Porat
CEO, BIRAD - Research & Development Company Ltd. Bar-Ilan University

“The strength of the life sciences industry in Israel lies in its ability to exploit the
potential of academia to develop scientific innovations, by collaborating with
academic researchers and investing both in high risk early stage technologies as well
as advanced research. Equally important is industry’s ability to show patience and
to combine creative thinking with flexibility in order to provide timely solutions to
scientific challenges - bringing to market health care products and services.”
Prof. Varda Shalev
Director of Kahn - Segol - Maccabi institute for research and inoculation, Maccabi
Health Care Services
IATI Board Member

“Israel’s uninqness in the life sciences industry is derived from the combination of
our early adopters’ technological approach, brilliant minds in health, research and
computer science, our vast computerized data resources and above all, the Israeli
‘HUZPA’ and motivation to drive global, meaningful change.”
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Yaacov Michlin
CEO & President, Brainsway
IATI Co-Chair (Life Science)

“The excellent academic research in the biomed field in Israel, and its interplay with
Israel’s entrepreneurial spirit and top tier engineering abilities, are a tremendous source
of potential in this field in Israel. Over the years these factors have been supported
by government policy. The combination of MNC R&D centers, with increased private
support and investments from Israeli and foreign sources, will grow the biomed industry
in a way that will enable companies to develop and flourish in Israel and generate a
significant increase in employment opportunities in the field.”
Dr. Yair Schindel
Co-Founder & Managing Partner, aMoon Fund
IATI Board Member

“The convergence of Technology and Biology has engendering a global revolution in
healthcare. If we work together; Innovators, Investors, Government, NGO’s, HMO’s and
Academia, to leverage our digital strengths, I believe Israel will become one of the main
global hubs of this HealthTech revolution. Building on our unique combination of topnotch Physicians, Scientists and Tech Entrepreneurs we will contribute tremendously
to the acceleration of cure globally. In tandem we will build a new and powerful
economic growth engine for Israel.”
Yaky Yanay
Co-CEO & President, Pluristem Therapeutics Inc.
IATI Board Member

“The Israeli life science industry is about hope. A global hope for better wellbeing,
quality of life and controlled healthcare spending. With the global aging phenomena,
we need to find advanced ways to treat the sick and the elderly. The Israeli innovative
approach and the out of the box thinking have a major role in converting the challenge
into opportunity.”
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Dr. Yaron Danieli
President & CEO, Yissum - The Technology Transfer Company of The Hebrew University of Jerusalem

“Entrepreneurial spirit and deep biomedical expertise converge in Israel to create a
massive nexus of innovations. Through rounds of trial and error, experienced leadership
and business development skills enabled some of these innovations to reach the market
and transform into truly cutting-edge therapies and products. Limited resources still
prevent many new groundbreaking technologies to be fully tested and validated,
presenting unique investment opportunities to those with a healthy appetite for earlystage technologies and a deeply imaginative vision of the future of Healthcare.”
Prof. Yechezkel (Chezy) Barenholz
Head of Membrane and Liposome Research Lab, Hebrew University Hadassah Medical School

“The advantages of the Israeli life science Industry lie in its strong qualities of innovation
and entrepreneurship. But its biggest challenge is the lack the of knowledge and
personnel needed for companies to ripen. This crucial shift involves turning from
developing a prototype or reaching the start-up phase, to being a pharma / biomed
company with strong abilities in regulation, patents and reimbursement. This traditional
gap has to be closed in order for the Industry to grow up, and this can be done through
business education of Israeli biomedical entrepreneurs.”
Yonatan Adiri
Founder & CEO, Healthy.io

“One of the strengths of the life science industry in Israel lies in the ecosystem’s
understanding that the new deity in virtual white coat will not emerge. Instead of
trying to build the “AI doctor god”, hailed as the new deity in a virtual white coat,
Israeli entrepreneurs focus on a swarm of thoughtful and highly specific uses of AI
in the healthcare space such as predictive ER management systems (Clew), specific
radiological outputs (Zebra, Viz, AIDOC) and meaningful big-data correlations such as
Coloscore to name a few.”

93

Connecting Israel’s tech ecosystem

Prof. Zeev Rotstein
CEO, Hadassah Medical centers

“The strength of the life science industry in Israel lies in its human assets. The industry
is driven by highly talented, scientifically and academically oriented researchers,
whose excellence and innovative thought processes attract equally talented business
and industry visionaries. This symbiosis generates remarkable opportunities and
achievements. It is therefore of great importance to encourage the nation’s youth to
engage in higher education and for government to support higher education. The
cerebral mass of all of the country’s researchers must be regarded as a national natural
resource.”
Zeev Zehavi
Vice President, Venture Investments, Johnson & Johnson Innovation - JJDC

“Israel is one of the largest providers of medical device solutions worldwide and has
been able to maintain its leadership in life sciences because of a highly educated
workforce and a culture that embraces and supports medical and technical ingenuity.
JJDC repeatedly invests in Israel not only because of the transformative innovation
coming out of companies established here, but also the collaborative business
environment that enables partnerships to flourish.”
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Looking into the Future
Aharon Aharon
In the sections above we provided you with an in-depth view of the Israel Life
Sciences Industry in the last year and decade - geographic location of the
companies, leading sub-sectors, funding trends and the various opportunities
supported by the Israeli government. We would like to take the opportunity to
discuss the future of the industry, suggest a fresh look new approaches, and what we
think the coming trends are.

The Healthtech Industry is undergoing an innovation
revolution1
The biopharma industry is facing significant challenges, as evidenced by its
unsustainable R&D costs. This challenge is reflected in a few ways. First, aggressive
pricing pressure has led to an increase in the cost needed to bring products to market
- from $1.188 billion in 2010 to a record level of $2.168 billion in 2018. Second, the threat
of patent expirations on numerous blockbuster drugs influences drug companies to
keep their prices high. As a result, biopharma companies experienced record low R&D
returns in 2018, shifting from 10.1% in 2010 to 1.9% in 20182, the lowest levels the industry
has seen in nine years!
Significant change must be made to the current pharma R&D model, if productivity
and profitability are ever to be restored and maximized. The current opinion is that a
complete digital transformation is needed to improve R&D productivity. Big Data analysis
based on Artificial intelligence (AI) and machine learning (ML) uniquely positioned to
address some of these challenges and drive greater efficiency, productivity, economy
and quality across the entire R&D value chain.
The change is already beginning to take place. In fact, most of the big pharma
companies (such as Novartis, Roche, Pfizer, Merck, AstraZeneca, GlaxoSmithKline,
Sanofi, Abbvie, Bristol-Myers Squibb and Johnson & Johnson, etc.) are already starting
to take advantage of AI innovation3 for their companies’ benefit.

With the support of Itai Kela, Israel Innovation Authority
2018 ,report innovation pharma on return measuring UK Deloitte
/pharmacology-in-intelligence-artificial/com.healthcareweekly//:https
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Pharma meet AI
Ever the Start-up Nation, Israel is positioned as a global leader when it comes to
information and communication technology innovation, and its hi-tech industry
has flourished in recent years - especially with respect to AI innovation. This was
recently highlighted by the Innovation Authority in its 2018-19 Innovation report1: “AI
is… expected to become a GPT (General Purpose Technology) that will serve as the
foundation for many future advanced tech applications that will revolutionize every
aspect of our lives: Autonomous vehicles, personalized medicine, precision agriculture,
mobile robots, computers that speak and understand natural language, and many other
developments we cannot yet envision, will all be based on AI capabilities.”
As such, Israeli knowledge and expertise with respect to innovative technologies, like
AI and ML, can be harnessed to benefit additional market segments, including the
healthcare and biopharma fields.
Big Data-based AI/ML technologies can be implemented within all stages of the
drug development process, from early discovery to commercialization, so long as
the challenges involved in collecting and using very large datasets to train these
technological models are addressed in advance.
For example, Insitro, a Silicon Valley based company recently founded by Prof. Daphna
Koller, aims to cope with this challenge, not only by applying cutting-edge ML
techniques to the high-quality data already collected, but also by investing heavily in
the creation of new datasets using high throughput experimental approaches2.
Insitro is just one example of how AI can help drug companies streamline the discovery
process by identifying new insights on disease treatment, and analyzing large datasets
collected from sources such as clinical trials, health records, genetic profiles and preclinical studies. The analyzed data can then be leveraged to identify patterns and
trends and generate viable drug targets and leads more rapidly than conventional
means, instrumental in informing future courses of action.
Another great example is that of Cytoreason, a company that recently signed an
agreement with Pfizer to run a drug discovery program3 and is responsible for the
development of a machine learning model of the human immune system for drug
discovery and development purposes (such as target discovery, drug response
biomarkers and indication selection).
It is clear from the above examples and others that AI is transforming clinical
development in a myriad of ways, including by collecting and analyzing patient data,
https://innovationisrael.org.il/en/report/innovation-report-2018
/https://www.pmwcintl.com/daphne-koller-2019sv-qa
https://www.jpost.com/In-Jerusalem/Artificial-intelligence-shall-come-forth-from-Zion-572610
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and their responses to drugs. This can help drug companies optimize the conditions and
requirements for their clinical trials, measure responses to drugs, predict performance
of certain trial sites, identify potential candidates and help speed up the patient
recruitment4. That being said, when collecting and analyzing patient data, security and
privacy remain top concerns. For example, one possible solution to these challenges is
MDClone’s synthetic data platform, which creates anonymous data that is statistically
identical to the original data but contains no identifying information.
Another clinical development challenge resolved by AI is ensuring that patients follow
medication administration protocols. Approximately 20-30% of the clinical trials fail
because patients do not take their medications as prescribed. As such, pharma and
biotech companies are looking for technological solutions to increase recruiters’
adherence. Innovations such as the Medisafe medication adherence tool (recently
adopted by Merck KGaA for patients with chronic conditions) provides a cloud-synced
platform that supplies patients with tools, support, and information designed to help
them take their medications correctly and on schedule, with greater ease.
While these solutions are welcome and exciting, additional challenges remain,
especially those pertaining to the significant cost carried by the healthcare system and
its patients. The implementation of AI in pharma is expected to help relieve the heavy
costs associated with advanced healthcare, thus enabling millions of people around
the world to experience better quality of life.

How AI innovation will resolve the Healthcare cost burden

An increase in the prevalence of chronic diseases and life expectancy is the main
driver of the skyrocketing healthcare costs (in US, the health share of GDP is 18% and
expected to reach 19.6% by 2019)5. Today, 50% of the entire US population is considered
chronic patients, which accounts for 85% of the overall cost of healthcare6. Fortunately,
the development of successful medical and diagnostics interventions have enabled the
majority of chronic diseases to be prevented or delayed until significantly later stages
in life. And today, the healthcare industry is seeing an integration of novel genetic
and digital technologies that help medical professionals identify and cope with the
complexity of chronic diseases and their often ‘silent’ transition from healthy status
to an active disease with a late onset of symptoms. The challenge is to move medical
interventions upstream to the pre-disease state, during which symptoms are cheaper
and easier to treat.
https://www.cincinnatichildrens.org/news/release/2016/clinical-trials-recruitment-4-27-2016
Sagner M, et al. The P4 Health Spectrum, Prog Cardiovasc Dis, 2016
https://www.ncbi.nlm.nih.gov/pubmed/27546358

6

2016 ,Biotechnol Nature ,disease chronic on march s’medicine Digital ,Kvedar .C Joseph
https://www.nature.com/articles/nbt.3495
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One company seeking to resolve this challenge is Medial EarlySign, developers of
machine learning-based decision-support tools designed to expose the hidden layer
of information in standard medical data. Medial’s tool enables personalized, outcomebased interpretation of medical data, so that individualized predictions and treatment
options can be created for each patient, including those relating to the early prediction
of life-threatening chronic diseases. Other breakthrough artificial intelligence-driven
technologies focus on using blood samples to diagnose infectious diseases (e.g., Sight
Diagnostics), and on the analysis of liquid biopsy samples for early cancer detection
(e.g., Nucleix). These innovations enable personalized, outcome-based interpretation
of medical data, yielding individualized predictions and treatment options for each
patient, including the early prediction of life-threatening chronic diseases. Healthy.
io, for example, is working to resolve the challenges involved in chronic diseases
prevention, where the patient plays a crucial role in his/her health management. They
have developed a self-administered home urine test for diagnosing chronic kidney
disease (CKD) that is analyzed using a smartphone, allowing patients to perform
accurate urinalysis from home in a matter of minutes. Other technologies address
the challenge of reducing healthcare cost burden by reducing office visits, provider
burnouts, and follow up on chronic patient condition to reduce hospitalization. Such
technologies include Tyto-care’s telemedicine platform, as well as Diagnostic Robotics
which develops an AI layer on top of the healthcare system, providing services to
governments, providers, insurers and patients.
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Shifting towards an innovative Bio-Convergent ecosystem
Implementation of AI in the healthtech industry presents a solid, positive move in
transforming the pharma industry in order towards better meeting the challenges
faced by this industry. However, the implementation of AI in itself is not sufficient.
The next step in the innovation evolution of this industry is bio convergence - the
integration of biology, engineering, big-data, analytics, AI, Nano-technology and other
cutting edge technologies into one bio-convergent ecosystem.
The healthcare industry was built on three divergent pillar industries - MedTech,
biopharma and healthcare providers - each with its own business models and
economics, and little overlap. Of the three, biopharma reaped most of the profits. In
recent years, with the development of Big Data and AI technologies, a new, fourth
industry, was created - the Digital Health sector.
Today, the healthcare landscape is shifting towards integrating all four-pillar industries
into a single, “bio-convergent” ecosystem. This merging of different disciplines
and industries is an innovative science and technology field and can be called
“Bio-Convergence”. Bio-Convergence integrates expertise from life sciences with
physical, mathematical, and computational sciences, as well as engineering, to form
comprehensive frameworks that merge areas of knowledge from multiple fields to
create fundamentally new opportunities for life science and medical practice. Today,
Bio-Convergence is largely centered on the overlap between digital health and
MedTech (e.g., Medical Imaging), and the solutions they can generate together for the
healthcare system. As substantial financial value is likely to be generated primarily by
bio-convergent therapeutics and hybrid products, the challenge is to rapidly increase
the convergence of biopharma with the other three pillar industries.
Bio-Convergent Therapeutics are now beginning to transform the healthtech industry
by adding the biopharma layer and integrating the underlining technological advances
with advances in life science research and technologies1.
One example of a new, disruptive, bio-convergent field integrates Bioelectronics
& Electroceuticals (Bioelectronic medicine). Bioelectronic medicine is a relatively
new field that aims to tackle a wide range of chronic diseases using miniaturized,
implantable devices that can modify electrical nervous system signals altered or
rendered irregular as a result of certain medical conditions. GSK has been active in this
field since 2012 and believes certain chronic conditions such as arthritis, diabetes and
asthma could potentially be treated using these devices. In 2016, GSK partnered with
Verily to establish Galvani Bioelectronics, a joint venture funded with up to $715M2. It
combines deep disease biology expertise with new highly miniaturized technologies,
to develop miniature bioelectronic devices that change electrical nervous signals and
address chronic.
Future advances in the field of smart implantables may monitor the body continuously
Convergence-The-Future-of-Health-2016-Report. 2016, Cambridge, Massachusetts
https://www.fiercebiotech.com/medical-devices/gsk-and-google-s-verily-create-715m-joint-venture-bioelectronics
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and enable implementing disruptive delivery approaches and smarter, more automated
pharmaceutical dose administration based on digital technologies and endogenous
sensors3.
Israel has a several major competitive advantages in the emerging Bio-Convergence
landscape, include an integrated healthcare system with extensive experience in
clinical trials (Sheba Medical was recently ranked one of the world’s top ten hospitals4)
and with long-term health records and a genetically unique population, strength
in AI, Digital Health and computational biology, as well as an established MedTech
industry with local players and multinationals. Adding biopharma capabilities to this
new landscape and combining the underlying disciplines into new hybrid therapeutic
products and services would enable Israel to build a novel therapeutic bio-convergent
ecosystem with high economic value.
Over the past few years, Israel’s biopharma sector has experienced some significant
successes, including a growing VC industry and increased investments, as well as
a maturing ecosystem with dozens in advanced clinical stages. These resulted in
some promising success stories (drugs discovered but not developed in Israel; e.g.,
the discovery of CAR-T by Prof Eshhar at the Weizmann Institute, licensed to Kite
Pharma) and recent deals with global pharma companies (e.g., Ayala Pharma-Novartis;
Mapi-Pharma-Mylan), bottom-up initiatives driven by creative local players (Sheba
Innovation center, TAU-SPARK, Weizmann-INCPM), as well as top academic research
(in 2017, Weizmann Institute ranked 6th in Nature Innovation Index, the 1st outside the
US5). Israel is also characterized by more than 20 years of industrial policy including
successful past and present initiatives (e.g., Yozma6, Track 35, FutuRx) and government
support by the Authority (in the last 10 years more than 25% of the Innovation Authority’s
grant budget was allocated to the Healthtech sector; about $125 million in 2018).
Despite all of the above advantages and achievements, barriers continue to prevent
Israel from scaling within the biopahrma industry. Addressing these barriers is crucial
to realizing its potential as the main driver of this emerging bio-convergent ecosystem.

Conclusion

Today’s general notion is that the leading innovations will emerge from the convergence
of technologies from different disciplines. The scientific and technical advances of the
last decade have brought us to a tipping point, in which major medical breakthroughs
stemming from the integration of the life sciences with engineering, physics, and
information technology are becoming possible. The emerging Bio-convergence field
holds remarkable potential to make a transformative impact on health and healthcare
practices - in disease prevention, diagnosis, treatment and better drug/gene delivery
Torreya: The Future of the Global Pharmaceutical Industry, 2017
https://heb.wis-wander.weizmann.ac.il/node/8869
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to highly specific targets, as well as in presenting whole new possibilities enabled by
Big Data and AI insights. Israel has substantial strengths and capabilities when it comes
to holding a leading position in the emerging Bio-Convergence field and reshaping
the Healthtech industry as a whole. It is clear that the Bio-Convergence field has the
potential to become the next growth engine of the Israeli economy, right alongside the
ICT sector.

Maximizing Healthcare Opportunities1
Israel is uniquely positioned to be an integral source of progress and innovation in the
global adoption of digital health. In addition to the data, financing components, and
governmental support for digital health initiatives, Israel has a distinct culture that
supports development, and an immediate global outlook toward promoting solutions.
Israel benefits from a highly technical and skilled workforce, and leads the world in
the relevant technological drivers behind digital health, including artificial intelligence,
computer vision, sensors, big data, and more. Together, this has pulled numerous
seasoned entrepreneurs into the health space, and has allowed Israel to become a
global hub for digital health innovation.
But even with all the factors working in favor of Israeli digital health startups and
technologies, integration and expansion of digital health solutions is still tricky. Israeli
startups are frequently insulated from the complexities of healthcare systems. The
reality is that healthcare is extremely complex, and each region has its own unique set
of workflows, processes, regulation, and economic motivations between the various
stakeholders in healthcare.
This results in a constant loop of technologies looking for investments, and investors
looking for technologies, without pausing to understand what is truly driving the
decision-making behavior or healthcare stakeholders. We believe a different approach
should be taken, driven by real challenges to healthcare, and not perceived solutions.
Health systems are overwhelmed with challenges, from seemingly mundane issues
like congestion in parking facilities, to complex clinical challenges like predicting
patient deterioration across departments. In fact, any health organization executive
in Israel can point to dozens of challenges in a heartbeat. During 2018 alone, HealthIL
(formally BeWell.il) together with 26 Israeli health organizations, were able to identify
474 challenges and counting.

1

)With the support of Yoav Fisher & Yael Ophir, HealthIL (formerly BeWell.il
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A Challenge-Centric approach to innovation
By approaching healthcare innovation from the perspective of the challenges, it is
possible to understand unmet needs from the full perspective of the organization,
including management, nursing, clinicians, administration, and IT. It is then possible to
understand constraints and common opportunities based on the interaction of all the
relevant stakeholders within the system.
For example, nowadays a medium-sized medical center is facing the challenge of
managing resistant bacteria within the hospital. This is a common challenge in practically
every hospital around the world, and was recently cited as a growing concern in Israel
by the Ministry of Health1,2.
A solution-centric approach may see this challenge and immediately think of improving
test turnaround time - and indeed this is an important component. Currently this
medical center can test for bacteria like Clostridioides difficile (also known as C. diff) in
1-3 days, which may be improved upon.
A challenge-centric approach would look at this in a different matter altogether,
breaking the big challenge to smaller challenges, where test turnaround is just one
part of a much larger picture. Managing resistant bacteria in a hospital can actually
begin with population health to better assess and predict which patients are at higher
risk of being potential carriers before even entering the facility. There could also be
the pattern recognition and mapping of carriers within the facility, once they are being
detected, to avoid massive bacteria transferal. There are operational considerations
regarding isolation and behavior monitoring of the carrier, but also of caregivers and
staff who are in contact with the patient. And yes, there is the issue of test turnaround
as well.
A solution-centric approach would look at the Medical Center and see one path. A
challenge-centric approach would see numerous opportunities for innovation, and
would give startups a more holistic understand of what a “product” looks like that can
be effectively piloted and integrated in that medical center, or any of the hundreds
of medical centers around the globe who are also struggle with managing resistant
bacteria.
Not all challenges require a digital health solution. Sometimes the best possible solution
to a defined challenge is organizational, like ensuring staff consistently in maintaining
proper hygiene practices. In addition, sometimes a startup from outside the scope of
https://www.ynet.co.il/articles/0,7340,L-5497381,00.html?fbclid=IwAR2v1JNvad07ibr8Ag69A1JxuDa9vKcN3qKnUg8

1

BLucueaU8r-49nfotzpU
https://www.health.gov.il/UnitsOffice/HD/InfectionControl/Documents/IC_Bacterial_alert_012019.pdf
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health can offer the best solution. For example, mapping the movement of carriers
within the facility opens the door to a wide range of interesting innovative startups
who offer various solutions for indoor navigation, from p2p networks to sensors, beacon
tech, and even solutions using the earth’s natural magnetic field.
Challenges are universal as well, and are shared by health organizations around the
world. Almost every challenge identified by HealthIL is common to at least two more
health organizations, and not only in Israel. Challenges relating to optimization, supply
chain, logistics, retail, and even HR are just as common and impactful as challenges
that have a clinical/medical aspect.
For example, ‘no-shows’ for appointments and tests are a constant sticking point for Israeli HMOs. But they are
also a major issue in for the British National Health Service (NHS). When ‘no-shows’ are frequent, there is no
effective way to predict the patients flow to the clinic, which results in wasted resources. It is estimated that
over £1B is lost annually in England due to ‘no-shows’3. There is a need for a predictive, data-driven tool with
real-time capabilities to address this challenge. The reason driving ‘no-shows’ in Israel could be vastly different
than in England, and a startup will have to do their own research to understand why and might not have the
same solution to each health service, but the opportunity is clear, and large, and not necessarily limited only
to digital health.

Considerations for healthcare stakeholders

Understanding actual needs and challenges is the ideal path toward successful
integration of digital health solutions, both in Israel and abroad, but is not always an
easy task. Below are a few suggestions and tips for the relevant stakeholders:
• Israeli Digital Health companies - focus your energy in two important directions.
Firstly, technological competency is not enough to gain traction, and you should
constantly be mindful of addition factors that will increase the probability of your
adoption and subsequent success4. Secondly, and equally as important, dedicate
time and effort to deeply understand the actual needs and challenges of all the
various stakeholders in healthcare, and not the perceived needs. Payors, providers,
pharmaceuticals, patients, and services providers frequently overlap, but the
economic motivations that underlie their behavior is frequently misaligned, as well
as their technological limitations.
• Health Organizations - you are a central piece of the puzzle as you are on the
front line facing the actual needs and challenges of healthcare. Finding innovative
solutions requires building a process to actively and frequently define and prioritize
challenges, and promoting yourselves to solutions providers. But remember two
important things: First, make sure to involve many different actors from within
https://www.independent.co.uk/news/health/nhs-appointment-no-shows-waste-time-costs-1-billion-health-service3
nurse-doctors-gps-a8137686.html?utm_campaign=Echobox&utm_medium=Social&utm_source=Twitter
/https://www.linkedin.com/pulse/dear-digital-health-startup-i-dont-care-your-algo-yoav-fisher
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the organization – a nurse will have a radically different perspective than a CFO.
Meshing between bottom-up and top-down needs is an essential key factor for
implementation down the road. Secondly, try many solutions and don’t be afraid of
quick failures - try and try again.
• Investors - the traditional venture capital investing model is critical to the startup
ecosystem, but there are other alternative models that may be worthwhile to
explore. Many challenges do not necessarily fall into traditional investing models,
resulting in potentially missed financial opportunities.
• Entrepreneurs seeking for an idea - explore and understand actual needs before
spending time, effort, and resources building cutting-edge technologies. Many
tools and sources are available to help you get a sense of what is needed and why,
such as the HealthIL’s Health Organizations Challenges Website5. Don’t be scared to
talk directly to the health organizations and ask them.
• Established tech players - if you already have a deployed product in non-health
sectors, there are many opportunities to adapt your solution to the healthcare
market. The healthcare market has great potential and tremendous impact, and you
are invited to take part in the digital health revolution, just start with a need.
Israel truly is a unique location for innovation, and with a challenge-driven approach it is possible for all
players in healthcare ecosystem to benefit from Israeli innovation.

Global Trends

PwC’s Health Research Institute1 has identified, amongst other topics, the following
topics which we believe may create a significant impact on the healthcare industry in
the upcoming years:
Blockchain in healthcare2: As use of blockchain technology is increasing, potential

implications on industries outside of the traditional cryptocurrency are being
considered, healthcare included. Many processes may benefit from utilizing blockchain.
The supply chain and inventory management process, for example, could enjoy higher
levels of traceability. Each company could easily track the history of an inventory item,
and product authenticity could be confirmed quickly, instead of the current system
in which items are tagged with serial numbers. PwC estimates between $163 billion
to $217 billion in counterfeit drugs were sold worldwide in 20153. Additional potential
https://www.pwc.com/us/en/industries/health-industries/health-research-institute.html

1
2

https://www.pwc.com/us/en/health-industries/health-research-institute/assets/pdf/pwc-hri-a-prescription-forblockchain-in-healthcare_27sept2018.pdf

PwC Strategy&. “Fighting counterfeit pharmaceuticals: New defenses for an underestimated - and
3
https://www.bewellil.org/challenges-website
5
growing – menace.” June 29, 2017. https://www.strategyand.pwc.com/reports/counterfeit-pharmaceuticals
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implementations include using blockchain in order to give the patient more access
to data, whilst allowing the patient to make additional entries as needed, creating
ways never before possible to collect and exchange patient data. Blockchain can also
assist in tracking compliance information and trigger additional actions once certain
requirements are met, allowing companies to better manage product recalls, audits, as
well as other regulatory requirements.
Higher FDA approval rates4: In 2017, the FDA approved 763 generic drugs, as opposed to
a mere 403 in 2014, the first year in which the General Drug User Fee Act was in effect.
Similarly, approval time has dropped from 15 to 8 months. The meaning of this is that
new generic drugs are entering the market, increasing competition and potentially
driving down drug prices. However, this change may not be as significant as hoped,
due to the fact that both biological medicines are increasing their influence in the
market, coupled with a decrease in patent expirations. Generic competition might not
affect 46% of estimated sales of the top 100 drugs through 2023. Additionally, some
off-patent drugs are taking a different approval route - via the Public Health service
act - meaning that their main competition are biosimilar drugs, not generic. The FDA
may also grant ‘competitive therapy exclusivity’ - half a year of marketing exclusivity
for new generic drugs in which the agency determines lack competition, benefitting
the generic drug makers.
According to PwC’s reports “Top health industry issues of 2019”5, and “Pharmaceuticals
and Life Sciences Industry Trends”6, 2019 will likely transform the healthcare industry,
due to the growing number of deals made by private equity firms, new entrants, as well
as existing companies enjoying the windfall of the 2017 tax reform. On the regulatory
side, the upcoming year is expected to be a year of stabilization and routine after
the tumultuous previous two years. These are some of the key challenges the health
industry will be facing in 2019:
• Digital therapeutics: This up and coming health discipline employs technology to
enhance or even replace active drugs in treatment. Common techniques of this
discipline include the collection and usage of patient data in order to alter behavior.
As digital therapeutics are turning into reality, investments in 2018 and 2017 have
skyrocketed to a total of $12.5 billion. Digital therapeutics are unique in the fact that
they are validated by regulatory agencies such as the FDA, unlike similar generic
healthcare apps. Several digital therapies showing great promise include Pear
Therapeutics Reset, which treats opioid abuse by combining medication to treat
addiction with contingency management used to enforce positive behavior; Natural
Cycle, a birth control app based on monitoring body temperature; GlaxoSmithKline’s
https://www.pwc.com/us/en/health-industries/health-research-institute/pdf/pwc-health-research-institute-generic4
drug-pricing-aug-2018.pdf
https://www.pwc.com/us/en/industries/health-services/pdf/pwc-us-healthcare-top-health-industry-issues-2019.pdf
https://www.strategyand.pwc.com/trend/2017-life-sciences-trends
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6

collaboration with Propeller Health, which uses a digital sensor in order to track
and optimize patient inhaler usage.
• Upskilling in the healthcare industry: The upskilling of employees and replacement
by automation and artificial intelligence is becoming a challenge more and more
companies in the healthcare industry are facing. Existing employees should
be either trained to cope with new emerging technologies, or otherwise find
themselves irrelevant in a world of constant change. If used properly, automation
and AI may bring relief to healthcare employees, performing tedious work on their
behalf while allowing them to dedicate more time for face time with their patients
and customers. While upskilling may initially make more of an impact on back office
employees such as IT and HR, customer-facing employees, such as physicians, are
at risk as well. Companies should strive to implement training programs that add
value to employees, by teaching them to successfully implement technology in
their course of work, while improving their “soft skills” when facing patients.
• Private equity’s growing investment in the healthcare industry: Private equity has
been investing in the healthcare industry for years. Lately, this investment has
increased significantly, and this trend is expected to accelerate in 2019. These
investments allow healthcare companies to sell partial or all of non-core activities,
as well as decrease core activity. In 2009, private equity firms have completed over
200 deals in the industry. In 2016, this number exceeded 600. Some companies
team up with private equity firms in order to aid them in acquiring other companies,
something they would not have been able to do so otherwise, allowing them to
complement and expand their business. These partnerships are not limited to
acquisitions alone, and in some cases companies chose to co-invest with a Private
equity firm in a new company.
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The Israel Life Science Industry Rising Sectors and the Looking Into the Future chapters
were written with the support of

The Kahn-Sagol Maccabi research
and innovation institute

The Kitchen Hub

Mediterranean Towers Ventures

HealthIL (Formerly BeWell.il)

Israel Innovation Authority

Pluristem Therapeutics Inc.

Tel Aviv Venture Partners

BOL Pharma
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PwC Israel
Pharma & Life Sciences
PwC's Pharma and Life Sciences
practice helps pharmaceutical,
biotech and medical device clients
develop future focused business
strategies and to implement the
time critical plans essential to
success.

Contact usClaudio Yarza, Partner
Assurance Leader &
Pharma & Life
Sciences Leader
claudio.yarza@pwc.com

Guy Preminger, Partner
Technology Leader
guy.preminger@pwc.com

Omer Gavish, Partner
Life Science
omer.gavish@pwc.com

To read more about ushttps://www.pwc.com/il

PwC Israel refers to the Kesselman & Kesselman,
which is a member firm of PricewaterhouseCoopers
International Limited, each member firm of which
is a separate legal entity. Please see www.pwc.com/
structure for further details.

Israel Innovation Authority
The Israel Innovation Authority, responsible for the country’s innovation policy, is an
independent and impartial public entity that operates for the benefit of the Israeli innovation
ecosystem and Israeli economy as a whole.
Its role is to nurture and develop Israeli innovation resources, while creating and strengthening the
infrastructure and framework needed to support the entire knowledge industry.
As such, the Israel Innovation Authority advises the government and Parliament ("Knesset")
committees regarding innovation policy in Israel and furthermore monitors and analyzes the dynamic
changes taking place throughout the innovation environments in Israel and abroad. The Authority
creates cooperation with counterpart agencies to promote technological innovations in the Israeli
industry and economy.
Innovation is by far the most valuable resource for the State of Israel, serving as a national asset
crucial to economic prosperity. Israel Innovation Authority seeks to further develop and support
technological innovation in Israel through various support tools. Its mission is to strengthen the
innovation ecosystem and promote innovation, entrepreneurship and disruptive technologies as a
leverage for inclusive and sustainable economic growth.
The Israel Innovation Authority provides a variety of practical tools and funding platforms aimed at
addressing the dynamic and changing needs of the local and international innovation ecosystems.
With deep knowledge and understanding of the unique challenges facing the Israeli companies and
entrepreneurs, the tools and programs offered by the Authority are based on the specific stage and
needs of the company. This includes programs for early stage entrepreneurs, mature companies
developing new products or manufacturing processes, academic groups seeking to transfer their
ideas to the market, multinational corporations interested in Israeli technology, Israeli companies
seeking new markets abroad, and traditional factories and plants seeking to incorporate innovative
and advanced manufacturing into their businesses.

Website: www.innovationisrael.org.il/en
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Oppenheimer is proud to support IATI

50 Years in Israel:
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Select Israeli Healthcare Transactions


Since 2017, Oppenheimer has raised $734,200,000 million for Israeli and Israeli affiliated healthcare companies
$30,800,000

$30,500,000

$15,400,000

$172,500,000

U.S. Initial Public
Offering
April 2019

U.S. Initial Public
Offering
February 2019

Follow-On Offering
February 2019

Follow-On Offering
January 2019

$42,900,000

$53,200,000

$100,000,000

$37,500,000

Follow-On Offering
December 2018

Initial Public Offering
October 2018

Initial Public Offering
June 2018

Follow-On Offering
April 2018

$17,800,000

$69,000,000

$25,200,000

$57,500,000

Initial Public Offering
February 2018

Follow-On Offering
January 2018

Follow-On Offering
September 2017

Follow-On Offering
August 2017

After Market Support


Dedicated industry specific conferences in U.S.



Annual conference in Tel Aviv for International listed companies



Global support providing non-deal roadshows



Leading institutional brokerage and trading platform in the U.S. and Tel-Aviv dedicated to foreign securities

Note: Blue outline indicates bookrun transactions. Financing size rounded to the nearest $100,000.
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