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The big question for the current crop of outperformers is whether they can scale
up the model that made them successful in the first place.
- Markus Thunecke, Founding Senior Partner at Catenion

The traditional industries for halting, slowing and reversing human terminal decline are
themselves experiencing a different type of decline.
This chapter examines the forms of this decline in the biotech and healthcare industries,
such as the outdated business model dragging down biopharma, policy proposals and
programs governments used or considered for boosting the rate of innovation and
reverse demographics, and efforts which have in effect limited use in the face on an
impending ‘silver tsunami’.
There are, however, routes out of this precarious state.
It is argued that for biopharma to be brought up to date, it must focus more on
prevention rather than reaction to individual diseases. Scientist visas are mooted as a
means of circumventing the world’s tightening borders. Some side-benefits of the US
JOBS Act (for taking advantage of equity-based crowdfunding) are identified.
Public-private partnerships for improving productivity, various methods for improving
reproducibility and reliability are discussed.
The matters then turn to the impending crisis of a global aging population, and how the
challenge is ultimately insurmountable under existing government programs.
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Outdated Business Model of BioPharma
The traditional medical model has worked very well for particular acute conditions such as infection and
traumatic injury. We are no longer dying from infection, the leading cause of death a century ago.
Chronic lifestyle and age-related diseases such as cardiovascular disease, cancer, diabetes, stroke,
and dementia have become the leading killers in the West.
Modern medicine has struggled to address these multifactorial diseases.
Given that biological age is the primary risk factor, it makes sense to target the damage that causes
aging rather than downstream symptoms.
In the future, patients will be evaluated and diagnosed on the basis of precise and personalized
biomarkers.
Instead of the HDL/LDL ratio, patients will learn about their telomere length, metabolic activity in
different brain regions, somatic DNA damage load, microbiome components, and genetic
polymorphisms that inform actionable medical choices.
Instead of giving addictive opiate painkillers for collapsing spinal discs or arthritis, patients will see their
cartilage rejuvenated with stem cell-based therapies, or stem-cell activating drugs.
Instead of taking statin drugs to reduce cholesterol production, and experiencing serious side effects,
patients will be administered a gene therapy that reverses the atherosclerosis and vascular
inflammation that causes heart attacks and stroke.
The coming era of medicine will target root molecular causes of disease, not symptoms.
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A Call to Action for Pharma
The pharmaceutical industry has accumulated capital but remains conservative, bureaucratic and risk-averse in its
investment strategy. As the global population ages and government budgets become ever more constrained, there
is an increasingly urgent need to eliminate roadblocks to medical advancement.
While demographic aging is a positive development for the global healthcare industry, the declining efficiency of
drug development remains frustrating. The cost to bring a new drug to market has been increasing steadily,
supposedly $1B per drug -- including all the failed attempts.
This may reflect the inefficiency of the organizations themselves; capital intensive barriers to entry; or the
cartelized landscape of the sector more than the intrinsic intractability of complex biological systems - indeed, the
most successful drugs historically have been discovered serendipitously. In any case, the sector shows signs of
sluggishness: twenty years ago, 20% of Swiss GDP was derived from pharmaceuticals -- now it is down to 5.7% of
GDP.
Currently the area of high profile competitive acquisitions is in the field of immuno-oncology and cell therapy. Next
it will be deep learning. Banks and IT giants are snapping up these startups and it is inevitable that pharma will
require the same scarce technology and talent. Biopharma must recruit advanced deep learning teams (as Google
did with Deep Mind) and form a consortium similar to the recent AI cartel composed of Google, Microsoft,
Facebook, Amazon, and IBM based on rapidly evolving supercomputers. If pharma executives would find the
courage to spend 10% of their marketing budget on R&D in AI, they could blow IBM Watson out of the water by
learning from their mistakes and help stem the tide of the Silver Tsunami of demographic aging.
The best way that a bureaucratic, frothy organization like pharma can become innovative again is to disrupt itself.
AI innovation should not take place within the stodgy hierarchy of the established company, but rather should be
given freedom to operate as a “firm within a firm,” or Lockheed Martin-style Skunk Works and their SR-71
Blackbird -- to emulate the innovative properties of the agile startup environment without being bound by
cubicle-inspired thinking.
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Source: https://www.the-scientist.com/images/March2017/LoikeGraphsPrintforWebOutlines-01.svg
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Outdated Biopharma
The biopharma industry is entering a vicious cycle of negative growth and terminal decline as its
fundamental business model has run out of steam by the Law of Diminishing Returns: Diminishing R&D
productivity and return on investment leads to diminishing growth in sales. Eventually, growth turns
negative and sales begin to contract. A reduction in sales then reduces the amount of money available to
invest back into R&D, which causes sales growth to decline even further. And so on, until the industry is
gone altogether.

https://www.bloomberg.com/gadfly/articles/2017-12-19/pfizer-buyback-dividend-hike-tax-cut-fruits
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Biopharma Big Exits and IPOs Slow Down
We predicted IPOs would decline to
about 7-8 per quarter, and 2016
ended with 28. We saw a steep
decline in Q4.
We were surprised to see M&A
activity decline, with a 2016 total of
17 deals. Still, that's coming off an
exceptionally strong 2015 (22 deals),
and 2016 activity marked the second
highest level since 2012.
Orphan/rare disease exits increased
to match oncology, with 7 exits each
(M&A and IPOs). Exit activity also
increased for aesthetics/
dermatology, rare (non-genetic) and
metabolic indications.
Neuro, cardiovascular and antiinfective saw the largest declines in
exits in 2016.

https://www.slideshare.net/SVBFinancial/trends-in-healthcare-investments-and-exits-2017
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Silver Tsunami
Thus far this report has sought to demonstrate the
profitability of the business of longevity, but what does the
technology profit its global consumer population? And what
does it profit governments?
To answer this we need to examine the present cost of aging
to the global population.
All but 18 of the world’s countries have an ageing population
and rising life expectancy, according to the UN. As the
world’s population increases, a greater percentage of it is
being claimed by the elderly, and it is predicted that by 2050
over 16% of it will be over 65, compared to under 6% only
100 years earlier in 1950.

-Milken Institute, Silver to Gold
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The effect of Japan
With a very low level of inflation, and even deflation, Japan's GDP has not been growing for more than 20 years.
The economy is stagnating. And the main reason is the aging of the country's population. Economists call this
effect demographic aging, and it has fundamental consequences for the economy and GDP growth rates.
Japan was in 1991 at the
peak of the ratio of the
working population to those
who
needed
support,
according to UBS. Then the
proportion began to increase
in favor of dependents, and
the drop in the number of the
able-bodied
population
continues to this day. Faced
with
structural
problems
rooted in the demographic
crisis of the early seventies,
the country went into a
protracted financial peak.
Currently, a similar peak in
the ratio of workers and
dependents has a number of
countries.
Among
them,
China, Singapore and others.
And for all of them, UBS
predicts a similar scenario
from the Japanese.
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In 2014, sales of adult diapers surpassed sales of
diapers for babies in Japan. In the same year, the
number of Japanese people aged 65 years or older
accounted for more than a quarter of the population.
Exhibiting some of the world’s lowest fertility and
highest life expectancy rates - 85 years as of 2016,
Japan’s population has been in steady decline since
2011. In fact, the number of elderly people had
surpassed the number of children all the way back in
1997. And the trend doesn’t seem to be abating: the
above mentioned demographic - people aged 65 years
or older - is estimated to reach a third by the year 2050.

Historic population of Japan (1920-2010) with projected population (2011-2060)

Following the population decline, Japan’s GDP shrunk
sharply, from $6.2 billion in 2012 to $4.3 billion in 2015.

This happened despite the fact that Japan is the world's third largest automobile manufacturing country, the
largest electronics goods manufacturer, and is among the world's most innovative countries based on the number
of global patent filings.
Japan’s shrinking labor force has pushed it to consider removing barriers to immigration to introduce foreign
workers into the economy; the country however has been reluctant to do so, as immigration is unpopular among
citizens. Had Japan spent time and money on longevity research instead, the country would be in a better
financial situation right now.
As Alibaba co-founder Jack Ma reminded us as the 2017 World Economic Forum Annual Meeting:
“In the past 30 years, America has had 13 wars at a cost of $14.2 trillion...What if they had spent part of that
money on building up their infrastructure, helping white-collar and blue-collar workers?”
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What does this mean for the global economy?
It is no coincidence that the Japanese word ‘tsunami’
is used to describe the approach wave of
demographic devastation. Japan is our canary down
the mine. Japan has both high longevity and low
fertility. The life expectancy is 81.7 years for men and
88.5 years for women, owing to adept medical care
and technologies, as well as the healthy diet and
nutrition that is available to the Japanese people. But
declining fertility is the main cause of this population
ageing, with the total fertility rate being 1.41 children
per woman in 2016, and even reaching an all time
low of 1.26 in 2005.

This ageing of Japan is changing the country in numerous ways, such as increasing the cost of care for the
elderly. More nursing centres and adult day-cares are being constructed, forcing 400 primary and secondary
schools per year to close due to the dwindling number of children and the need for some to be converted into
adult care centres. More nursing homes have increased the demand for care workers, with 6,000 centres caring
for 420,000 elderly people. This has caused the national budget to increase. In the early 1970s, only 6% of the
country’s budget went towards social welfare aspects; in 1992 it jumped to 18% and is projected to be 28% by
2028, diverting funds from other important areas such as education.

-Milken Institute, Silver to Gold
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Fewer young people means fewer able-bodied people in the workforce. In Japan many industries are burdened
with irreplaceable ageing workers. This caused a number of companies to raise the mandatory retirement age from
55 to 60 or 65 in the 1980s and 1990s, with retired workers recently receiving permission to continue working after
official retirement; so as to avoid strain on the national pension system. This has incentivised many retirement age
workers to continue working, in order to stay out of poverty brought forward by the 1986 raise in the ages of
entitlement to various state benefits. This number will continue to increase if Japan cannot replenish its workforce,
forecast in 2002 to drop by 18% by 2030, which unless countered leads inevitably to a shrinking economy.
Aging populations pose a challenge to the fiscal and macroeconomic stability of many societies through increased
government spending on pension, healthcare and social benefits programs for the elderly. This may hurt economic
growth and overall quality of life if governments need to divert public spending from education and infrastructure
investment to finance programs for the elderly. In addition, the recent economic crisis not only increased the
demand for social protection but it also drew attention to population aging issues as many countries faced
unsustainable public debts. In many nations, the already-high public spending limits the fiscal possibilities for
increased aging-related spending in the long run. Therefore, pertinent and prompt policy solutions are necessary to
ensure fiscal and macroeconomic sustainability as well as the health and well-being of citizens of all ages.
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Government programs deficit
Typically in a state with an aging population:
●
●
●

●
●

People are encouraged to save for their
retirement in pensions and investments.
The retirement age is increased.
More facilities such as nursing homes
and care workers are needed, perhaps in
preference to schools and nurseries, as
the population gets older.
Economically active skilled and unskilled
migrants could be encouraged.
Natalist government programs are
implemented

Image source: The Economist

Natalist government programs, as well as encouragement of certain younger migrants to move to a country, are
attempts to redress the imbalance as more people grow older with fewer younger people working and people
being born. Financially, older people are directed to prepare to sustain themselves for longer by saving up as
much as possible, as early as possible, and continuing work well into their old age. Delayed retirement is an
increasingly prevalent occurrence, either from the people themselves choosing to continue work, or through
government specifications such as the retirement age.
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Natalism in France: plugging the holes....for now
Many areas of Europe have a low fertility rate because of the following
reasons:
●

●
●
●

education - people are more aware of the availability of
contraception and consequences an unplanned pregnancy can
have on their career
women in careers - Women may choose to follow their career
choice rather than start a family while young
later marriages
state benefits - couples no longer need children to help care for
them when older

The policies that were put in place to encourage three-children families were:
●
●
●
●
●

a cash incentive of £675 monthly (nearly the minimum wage) for a mother to stay off work for one year
following the birth of her third child
the 'carte famille nombreuse' (large family card), giving large reductions on train fares
income tax based on the more children the less tax to pay
three years paid parental leave, which can be used by mothers or fathers
government subsidised daycare for children under the age of three, and full time school places for over
threes paid for by the government

This has resulted in mothers considering having children and remaining in work. The result has been that France
has a higher fertility rate than most other European countries.
However, France still has the capacity for further population growth, and therefore still has enough leeway to reap
the economic benefits of natalist programs.
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Natalism in Japan: already sinking
But Japan, unlike France, has little capacity for greater overall numbers. There the
overall population density itself engenders low fertility for which government
programs have proven no redress:
●

Due to being so densely populated many residences are very small in order
to accommodate the population; with an average of 1.91 persons per
household (2015).

●

The busy working life of a vast number of Tokyo citizens means there is not
much space or time to focus on starting a family, and many men find
themselves uninterested in getting married. Surveys on single Japanese
men conducted in 2010 found that 61% of men in their 20s and 70% in their
30s deemed themselves “herbivores”, a term used to describe men with no
interest in intimate relationships with women.

Japan, unlike France, is one of the most extreme examples of an aging population and has therefore taken some
of the most extreme measures have attempted to incentivise childbirth and keep more of its population in the
workforce with natalist government programs such as:
●

Benefits for people with children and more time and opportunities for childcare allowing for a more lenient
work schedule for those with children by enabling new parents to take up to one year’s leave after the birth of
a child, and allowing an extra six months off if the child isn’t accepted into nursery.

●

Allowances and benefits to employees with preschool-aged children, such as up to five days leave if a child
is sick or injured.

Many such policies have been in place for decades, and yet Japan’s fertility rate is still low as illustrated in the
previous section. The benefits of a nation’s pro-natalist programs run out when that nation’s carrying capacity runs
out. And with the removal of infectious disease as a cause of death, that capacity is running out.
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Pension Funds Bankruptcy
With a decreasing support ratio i.e. number of working people per pensioner, increased life expectancy and
lower fertility, the ability of private and state pension funds to pay OAPs their pensions, and at the same higher
rates as in the past, are both diminishing.
The global financial crisis exposed and further worsened the situation of pension funds, as confidence suffered and
people missed out on money they expected would become available to them for retirement. Furthermore, those
affected by poverty the most are choosing simply not to continue paying into their pension fund to meet current
living needs, effectively “sleepwalking” into old age and having to rely on whatever minimal state funding there is to
cover their basic expenses.
Those who are able to afford saving for their old age have a choice, as is the case in the UK, to try to support
themselves through their savings, or default to State help. Some of them approaching retirement that are on the
borderline of qualifying for extra benefits provided by the State worry that having money saved up that isn’t
sufficient to support them for the duration of their retirement will actually disqualify them from many concessions
such as Council Tax, and therefore make them worse off in the end.
Some analysts consider the pension crisis an exaggeration, and point out that many people should be able to
unlock their property wealth by selling their home, or accrue sufficient funds over their lifetime through
investments and other income. While that might be true for a particular fraction of the population, it does not apply
to the many older people approaching retirement in relative poverty or the active population that are barely making
ends meet, or don’t start saving early enough to secure their retirements, or aren’t able to afford the down-payment
to buy a property due to unaffordable properties coupled with restrictive lending criteria.
Countries are attempting to prevent the worst of the inevitable crisis by addressing saving options for people,
encouraging them to keep working to an older retirement age and incentivising having children or accepting
young immigrants e.g. Australia has implemented this (a $5,000 “baby bonus” for each child born).
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Relative to the “Baby Boom” that
followed the Second World War, all
recent decades have experienced a
decrease in the support ratio of workers
to pensioners.
Here, the support ratio for Singapore
between 1970 - 2030 is highlighted. By
2030, the support ratio is forecast to
have crumbled 6.4-fold.
Between 1970 and 2000 the support
ratio almost halved. The forecast
through years 2015 - 2030 follows the
pattern of decrease in the support ratio,
although the rate at which this happens
will slow down.
This is a result of the composition of the
whole population: for the support ratio
to go even lower (1 or less), there
would have to be an absolute majority
of people who are not in work - a hardly
imaginable scenario, and one certainly
to be avoided.

singaporemind.blogspot.sg
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mercatus.org

crazifornia.com

The amount of money due to be given in
pensions that is missing is the gap in
pensions, which has been increasing in
many countries such as the United States.
Currently this amount sits somewhere in the
region of $5.4 trillion which is equivalent to
the contributions shortfall for the upcoming
75 years.
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IT-giants and tech venture funds entering BioTech/Healthcare
VC is crucial for virtually all innovation commercialization in the economy. VC is a cloistered, exclusive, boutique
business presently, but it need not be forever. The skills required for VC are actually abundant, and so is capital
seeking higher return in the current ultra-low interest rate environment. VC is too concentrated in Silicon Valley
and Boston, largely focusing on trivial, superficial and quick money-makers that share the same business model:
selling advertisements. Ad revenues are decreasing because there is a finite amount of attention and purchasing
power on the internet. Ad revenue is a zero sum game. Most internet companies are based on flawed revenue
projections assuming high prices for ads forever.
Returns in VC follow an extreme power law distribution. Of the 200 startups funded by the most active Silicon
Valley VCs per year, only 10 account for 99% of the entire industry’s returns. Only a few unicorns gallop among
many failures. VCs are overpaid because the industry is so dependent upon reputation of the firm rather than
substantive value-addition to entrepreneurs or investors. Major VCs are essentially engaged in rent-seeking,
middleman type of behaviour.
The efficiency of scientific translation is currently bottlenecked by the VC financing process. There is a finite
number of firms and dollars. In 2015, the US venture capital industry invested $58.8B in all the companies which
drive the economy forward - with less than half of it going to biotech. The same year, Americans spent $59.9B on
beer, $63B on hairdressers, and $88.4B on gambling, according to the US Bureau of Economic Analysis.
Venture capital needs to do more. Academics also need to do their part to develop practical applications of their
knowledge -- to truly prove their understanding of the subject in the real world, rather than merely satisfying
theoretical standards of the academic publishing consensus. The NIH has a budget of $32B per year to fund
nearly all biomedical research in the US (for scale, the Pentagon budget is over $600B, not including debt service
costs from past wars). Inefficiency in VC and academia is considerable. Fraud also damages the investment
climate. Theranos is a biotech company that offered a revolutionary platform to perform blood tests on a single
droplet of blood. Theranos even has such figures as Henry Kissinger on the board of advisors. The science was
not properly evaluated, the hype was deafening, and the company reached over $1B valuation. Then it all came
crashing down.
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We need a win-win situation where scientists and business people collaborate to identify the most promising
regenerative medicine companies. We are establishing a vanguard of experts who will protect against repeats of
Theranos by publically assessing business plans and scientific publications.
In the stock market, activist investors like Bill Ackman, Jim Chanos, and Carl Icahn publicize fraudulent companies
and short their stock. No such quality control mechanism applies to private equity and VC. If VCs realize their
investment isn't valuable they still try to sell it to a greater fool -- either as a private placement or IPO. Repeats will
harm the entire industry by eroding the trust that has historically been the bedrock of finance and trade.
The current VC climate is poised to be disrupted by a win-win situation where scientists and business people
collaborate to identify the most promising regenerative medicine companies. In biopharma VC, the most important
predictor of success is the quality of the science. Software companies can pivot depending on the whims of
end-users -- but the science is the foundational, objective core of the enterprise. The science must be correct in
order to be successful. Evaluating the science requires a highly technical background as compared to software or
apps which many more people can evaluate.
VC need not be such a cloistered, specialized vanguard. VC is an industry ripe for disruption, because it is
ultimately an information business -- the kind well suited to decentralized coordination over the internet. VC
markets are currently inefficient, locked behind barriers to entry such as reputational barriers and insufficient
access to capital. There are tens of thousands of PhDs who are underpaid, overworked, and expertly qualified in a
highly specific biomedical area. They already spend their time, for free, reviewing scientific publications. They can
be leveraged by venture firms to evaluate science all over the world. Pharma doesn't see the disruptive potential of
rejuvenation biotechnology yet because they operate within an outdated regulatory framework that targets specific
diseases -- merely epiphenomena of biological aging.
Previously big pharma was a driver of innovation and flourished on the wave of advancement prior to the 80s when
financial engineers and MBAs took over and emphasized short-term returns over science. Today, big pharma firms
are essentially private equity funds, shopping for biotechs to add to their portfolio. For decades, pharma was
among the most profitable sectors along with oil and gas and financial services. Now, they’ve plateaued. Pharma
needs to disrupt itself.
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Pharma has so much capital at the moment that the industry won't be entirely disrupted, but will need to pay high
premiums in M&A to acquire disruptive regenerative medicine companies and retain their market share and profits.
Take as an example the bloated, badly regulated, bureaucratic and outdated banks currently poised for disruption
by the disruptive fintech industry operating through the blockchain. Banks were the most frozen, conservative
industry around. In the last two years, it became impossible to avoid the fact that fintech is a threat to their
business model.
Blythe Masters, the creator of the credit default swap and CFO and senior executive at JP Morgan, resigned to
form a fintech company called Digital Asset. Big paper media corporations were disrupted by digital media. Not
many of them were able to adapt. First media was disrupted, now banks, and next the longevity industry will
disrupt pharma. In 5 years, this old life science industry will be restructured to target the fundamental damage that
occurs with aging rather than just attenuating the symptoms. For example, Aspirin reduces the inflammation in
blood vessels and thereby risk of heart attack and stroke. But we should ask why the vessels are being clogged in
the first place? It's not just diet and lifestyle, but age and the loss of the immune system's ability to clear out these
vessels, for example. Various gene therapies have already been shown to rejuvenate the mammalian vasculature.
It doesn't make sense to invest in traditional growth sectors like real estate or consumer goods that depend largely
upon the population and demographic dynamics that are unwinding in the West. Investing in overvalued traditional
sectors and derivatives does not compare to investing in regenerative medicine which will be much bigger than the
two internet expansion phases in 2001 and today. Biomedicine is becoming an information science like computer
science thanks to automation of experiments and declining costs.
Many people like the internet and software, but far more people need healthy longevity. Healthcare is a strongly
inelastic good -- it is required in Maslow's Hierarchy of Needs.
We have a lot of interest from older, wealthy investors, not only looking for returns, but also technologies that will
benefit them and their family.
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With the coming Silver Tsunami, governments will realize that the older population needs to be cared for more
efficiently. These countries, like Japan, will soon be in the catastrophic situation of rising dependency ratios.
Compounding the problem in Japan is their intolerance to both immigration and risk-taking. In the 80s, investors
thought the Japanese GDP would overtake the US. Now, they're in a state of decline largely due to demographics
and unsustainable government debt. This same dynamic will put pressure on the UK and Germany in 10 years.
It is an undisputed fact that biological aging is the primary risk factor for the most serious non-communicable
diseases like heart disease, stroke, cancer, diabetes, et cetera. Instead of targeting these diseases individually, we
can slow down or even reverse the motor or root cause of these diseases: aging itself. Indeed, healthy lifespan has
been extended in mice by 30% -- and that’s only one of several distinct lines of research than could synergize
going forward.
Biopharma business-as-usual is flawed, and focusing on individual manifestations of aging is unwise now that
scientists can rejuvenate animals and reduce disease risk for multiple age-related diseases. In that era, major
progress was made treating particular acute conditions such as heart disease and cancer. However, prevention
was largely neglected. Although the science has leapfrogged forward, the business model of big players is frozen
in the previous century.
Progress in the biotech industry is mostly driven by venture capital, biotech and pharma R&D. But big pharma
exists in an environment where, on a global scale, there is little incentive to develop preventative therapies. They
simply do not currently have a reasonable business model for developing preventative therapies, and are more
comfortable moving forward into the future using the framework and business model of reactive treatment that
dominated the previous century. If the shift from reactionary toward preventative treatment is left solely in the
hands of conservative, traditional VC, biotech and pharma players, it could take decades to foster the
much-needed paradigm shift from reactionary to preventative medicine.
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Progressive Policy Proposals for the Healthcare Industry
Accelerating Progress in Clinical Trials
Changes in the way clinical trials are carried out could significantly accelerate the progress of the healthcare
industry. By attempting to minimise costs and maximise efficiency, more drugs and therapies can make it to
patients quicker, without compromising safety.
Multiple strategies can be employed to achieve this. One of them is in silico modelling to quickly and accurately
identify the drug candidates that are unlikely to work when translated into model organism trials. In traditional
trials, huge amounts of money, time and energy can be wasted on drug candidates that appear promising in vitro
and even in animal models, before eventually failing to raise any significant desired effects in humans.
Another strategy is the implementation of blockchain in clinical trials in order to manage the data produced
securely and transparently, thus enabling the prevention of fraud. When it comes to patient safety as well as
representation of trial data e.g. concealing negative data or skewing data, blockchain can support the permanent,
transparent and integral handling of trial results.
The Chinese FDA (CFDA) is making inroads into adding more and more policies that embrace risk and give
companies more freedom to push forward with their new therapies in clinical trials. For example, it was announced
that trial data obtained from outside China would become eligible for submission to CFDA, more hospitals could
run trials, manufacturing would not be required to be done in-house, and drug makers could go ahead with safety
studies if they have not heard back from CFDA within 60 days of application submission.
These policies are bound to accelerate progress in clinical trials, and bring China up to par with the US in terms of
FDA levels of comfort with taking more risks. According to James Xue, CEO of Beijing-based CANbridge Life
Sciences, these recent developments in the CFDA are more groundbreaking than all others in the past 14 years
put together.
https://www.statnews.com/2018/02/22/james-xue-biotech-ceo-china-fda/?%3Futm_source=facebook
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The JOBS Act and Crowdfunding - USA
The JOBS Act—or Jumpstart Our Business Startups—opened the door for
U.S. companies to take advantage of equity-based crowdfunding. In the fall of
2013, the Securities and Exchange Commission (SEC) rolled out proposed
regulations on how these opportunities could take shape through online
portals.
The public comment period on these regulations ended earlier this month and if finalized the regulations would
allow, for the first time, private companies to reach out to the crowd for investments and tap into a potentially
massive pool of wealth just waiting for the right pitch to come along—a possibility that’s particularly appealing to
small, cash-strapped biotech startups.
However, not only does the JOBS Act open a new window to public crowdfunding, it also creates an “IPO on-ramp”
that removes a few barriers to going public for new companies with less than $1 billion in annual revenue. The
JOBS Act eases companies through the process by removing or reducing accounting and disclosure requirements
and by permitting firms to start talking with investors about their plans before filing any information with the
government for extra protection from competitors. Not only does this generate increased chances to attract
investors before IPO but also enables companies to discontinue their program without releasing confidential
information to the public.
In Europe, multiple equity crowdfunding investment platforms such as CrowdCube, SyndicateRoom and Seedmatc
already fund biotechs. Capital Cell, an investment crowdfunding platform that describes itself as the first European
crowdfunding platform for biotech projects, has received regulatory approval from the Comisión Nacional del
Mercado de Valores (CNMV) in Spain as of 2016. In the United States, Propel(x) has enabled over $6M in
crowdfunding of deep tech, including biotech. In summary, biotechnology crowdfunding is beginning to take off.
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Tax Credits for R&D-Driven Firms
Tax credits for small biotech companies and companies that are focusing on their R&D department would boost
the rate of innovation. Shifting towards more R&D driven firms would mean less spending on other trivial aspects
of running a firm and lead to increased productivity within the biotech sector. To stimulate this shift, R&D driven
firms can often apply for special tax credits. It is estimated that 10% reduction in the user cost of R&D through
subsidy leads the average firm to increase its research intensity—the ratio of R&D spending to sales—by 19.8% in
the short-run and long-run estimates imply that the average firm faces adjustment costs and increases spending
over time. This indication implies that not only tax R&D driven firms get awarded but stimulates them even further
to invest in R&D, resulting in an acceleration of the market.
Therefore, it is essential that these tax credits for R&D are provided and perhaps can be even further increased to
stimulate research within the field.
Scientist Visas
After the recent imposed travel ban by the Trump administration, multiple biotech executives wrote a joint letter to
Nature in which they expressed their dismay with that decision. The 166 biotech execs blasted Trump’s travel ban,
saying that it strikes at the heart of the industry’s ability to recruit the best and brightest staff from all over the world
while raising deep seated fears among all their staffers from outside the US.
Biotech executives fear that while the ban applies to only a few countries, that the message globally will be
received as “America is no longer welcoming of any immigrants, whatsoever.” and will repel promising scientist
from coming to the U.S.
“America is at risk of losing its leadership position in one of its most important sectors, one that will
shape the world in the twenty-first century.” - George Scangos, the former Biogen CEO who’s now leading a
startup with MIT’s Bob Langer, a serial biotech entrepreneur.
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In the letter, academia and biotech executives stated that the immense U.S. biomedical sector was built up together
with immigrants and indeed, a study found that in 2014, 52% of the 69,000 biomedical researchers in the United
States were foreign-born. The travel ban is therefore limiting the potential of the biotech industry while the issue
with scientist visas still remains a barrier to progress.
Public-Private Partnerships
Public–private partnerships are collaborations between publicly funded organizations such as academic institutions
and for-profit organizations such as pharmaceutical companies. They are often set up to benefit from
complementary assets of each party, such as expertise in disease biology in academic institutions and expertise
and financial resources for clinical development in companies.
Sean Ekins, a British pharmacologist and expert in the fields of ADME/Tox, computational toxicology and
cheminformatics, recently published an article in Nature discussing the possibility to industrialize the rare disease
market. In the article, Sean proposes the creation of a national center that would centralize expertise and resources
for rare diseases, galvanize the production of new therapies, and synergize with current commercial efforts focused
on creating treatments for a single rare disease.
The article states that it is indeed possible in rare disease medication development to conduct faster and cheaper
research that could lead to discovery of new drugs. One of those examples is the development of a potential drug
for giant axonal neuropathy. Hannah’s Hope Fund, a foundation led by the parents of children with rare disease,
managed to raise over $6 million to fund the development of a gene therapy at the University of North Carolina at
Chapel Hill.
The gene therapy treatment for GAN started in the clinic in 2015 and the fifth patient has recently been treated
(NCT02362438). This example shows that a gene therapy for an ultra-rare disease can be developed expeditiously
and brought to patients without a large clinical trial.
Indeed, productivity of workforce could be highly improved through extensive collaborations between governmental
institutions, universities and pharmaceutical companies. This allows for specialization of all authorities, each
providing the necessary knowledge, subsidies and monetary funds required for an efficient drug-to-market program.
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National Institutes of Health Budget and Global Scientific Funding
The National Institutes of Health received a well earned boost in budget as the senate approved to boost NIH
budget by $2 billion for 2017, a 6.2% increase to $34.1 billion. This is the second year in a row that the Senate has
slated the agency for a large increase after 12 years of flat budgets.
However, the budget of the NIH and science globally is still relatively small to the GDP in % terms. Take the U.S.
for example, where the NIH budget is approximately is $34.1 billion in 2017 compared to $596 billion military
spending of the U.S. in 2016.
As nearly two-thirds of funding for science and engineering research is provided by the federal government and
NIH budget is still lower than the $28.6 billion of 2006, it heavily impacts the biomedical industry. As the NIH
budget stagnated, the number of NIH-funded clinical trials for new drugs declined 24% from 2006 to 2014.
Reduced government funding also slows basic research, limiting advances in basic science that may one day lead
to clinical applications. As basic research is often the basis for newly developed drugs, increasing the NIH budget
or science budget globally would not only profit academia and the scientific community, it would also benefit the
biomedical industry and society.
Two studies found that at least 80% of 35 major drugs that they studied were based on scientific discoveries made
by public-sector research, and found a quantifiable correlation between investment in publicly funded basic
research and corporate funded applied research: an increase of 1% in the funding of public basic research led to
an increase of 1.8% in the number of successful applications for new molecular entities after a lag of about 17
years. Both these studies confirm the utter importance of governmental investments in fundamental biomedical
research.
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Over the last few years, bioentrepreneurship Master’s programs have been developed at multiple universities. As it
is yet too early to confirm the efficacy of the new bioentrepreneurship Master’s in generating new biotechs, it could
potentially lead to a significant increase in new promising companies. One of the major Master programs that
educate students on how to become successful entrepreneurs in the biotech field is available at the John Hopkins
University in Baltimore, Maryland.
The Biotechnology Enterprise and Entrepreneurship (MBEE) master teaches students proper management and
leadership skills, financial and funding strategies, knowledge on the various steps in the development of
pharmaceuticals, marketing strategies and how to deal with regulatory and organisational issues. Furthermore, the
MBEE program teaches students not only to start up new companies but also to successfully sustain them through
their growth cycle. These type of interdisciplinary Masters for students with background in cell biology and
biochemistry can lead to an enormous increase in new startups in the biotech industry. This would cause an
increase in innovation in drug development and market potential for investors. As for now, the impact of these new
degrees have yet to be evaluated but can have a lasting impact on the biotech industry.
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Improving Research Reliability
A manifesto for reproductive science was recently published in Nature addressing the many problems that
continue to impede reliable scientific research. Many problems such as publication bias (the bias that research with
positive and novel research gets more easily published) and analytical flexibility (the switching of outcome
dependent of the results) are very common in the scientific community and negatively influence the quality and
reliability of the research.
Other problems also influence good scientific practice such as P-hacking (data dredging), low sample size, small
power and the solitary work efforts of researchers who do not share knowledge, data and ideas with fellow scientist
in the field. Data from many fields suggests reproducibility is lower than is desirable; one analysis estimates that
85% of biomedical research efforts are wasted, while 90% of respondents to a recent survey in Nature agreed that
there is a ‘reproducibility crisis’.
HARKing, generating a hypothesis after the results are known, and not publishing negative findings, are
unfortunately also common practices in biomedical science. In the recently published manifesto, multiple possible
solutions for the mentioned problems are addressed. For proper conducting of research, studies should be
protected against cognitive bias, methodological training should be improved, an independent methodological
support platform should be created and there should be an incentive towards teamwork and collaboration between
study groups to enhance productivity of the research.
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To improve the quality of reporting of research, studies should be pre-registered and reports of the results should be
transparent. To improve reproducibility and verification methods of research, open science and transparency is a must,
as science is a public good that should be open to anyone. Diversifying evaluation through an open peer-reviewer
system would also increase reliability of the peer-reviewed articles.
“The first principle is that you must not fool yourself – and you are the easiest person to fool.”
Richard Feynman, Nobel prize laureate and well-renowned physicist
As all these measures would be implemented, this would cause a rapid increase in reliability of the research and would
cause an acceleration in both research and innovation, since improved research practice will naturally result in more
reliable research outcomes. Therefore, increasing the reliability of science is a must and the mentioned solutions for
better research practice should be implemented as soon as possible.
Price gouging
The term price gouging refers to the spiking of prices for certain treatments or drugs beyond reasonable limits and can
be commonly found in the pharmaceutical industry and in hospitals. Perhaps one of the best known examples is the
case of the drug Daraprim. The company Turing Pharmaceuticals, founded by Martin Shkreli, took acquisition of the
drug then raised the price per pill from $13.50 to $750, indicating a price increase of over 5000%. This outrageous price
increase of an old generic drug used to treat toxoplasmosis for people with weakened immune systems led to lots of
media attention, in which several of the media outlets named him “the most hated man in America”.
But this does not only occur in the pharmaceutical industry. Hospitals on average charged more than 20 times their own
costs in 2013 in their CT scan and anesthesiology departments, according to new research from Johns Hopkins
University, suggesting that hospitals strategically use markups to maximize revenue. Researchers recommended two
solutions to high markups: improving transparency of markups by requiring hospitals to provide a benchmark rate, and to
improve consistency of the charge-to-costs ratio across all departments within hospitals.
Price gouging is a serious issue within the biomedical world as it affects both patients and taxpayers. Fines can be
increased to prevent these practices from happening and an independent global authority that closely monitors whether
companies and hospitals comply with international and national legislation could potentially minimize the detrimental
effects that are caused by price gouging.
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Conclusion
The broken model of biopharma has damaged the future of biomedicine. Lower R&D productivity
leads to fewer drugs being released, hurting profits. Since R&D investment is a proportion of profit,
this too suffers, causing a vicious cycle that leads ultimately to collapse.
In the context of the coming Silver Tsunami, with a rapidly growing portion of the global population
getting older than ever, this constitutes a crisis. The global economy is under threat, as pension funds
are faced with bankruptcy combined with future pensioners expected to have lower retirement
incomes reducing the quality of their lives.
Governments have attempted to implement various strategies to preempt this, such as financially
incentivising younger people to have as many children as possible, encouraging young and healthy
migrants, and delaying the retirement age.
However, none of these proposals would be enough to significantly save the current state of
biopharma stagnation coupled with the incoming wave of elderly people requiring healthcare and
financial support.
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