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GATES’ NIYA BOWERS ON LEVERAGING MODERN
MANUFACTURING FOR GLOBAL HEALTH
At a plenary session of the IFPAC annual meeting held last February in Bethesda, MD, Gates
Foundation Global Health Division CMC Senior Program Officer Niya Bowers gave a talk
on leveraging modern manufacturing for global health. She reviewed: ● the four divisions
of the foundation ● the areas of greatest need in terms of diseases and drug treatments ●
the challenges that need special attention in developing the drugs ● examples of programs
drawing support ● the CMC areas of focus, and ● future directions. Formatting changes and
other minor edits have been made by IPQ for clarity and readability. The normal disclaimer that the presentation
represents the views of the speaker and not necessarily that of his/her organization is not included.
The Bill & Melinda Gates Foundation: It means all lives have equal value and everyone deserves a chance to have a healthy,
productive life.
I am hoping in the next 30 minutes I can share with you who we are, what we do, why we do it, and how we do it. I am going
to close with a couple of examples that the foundation has been working on in developing and innovating products for the
population that we care about.
The idea to form a philanthropic organization started with Bill Gates’ father, Bill Sr., in 1994. He started talking to his son: ‘You
have that much money, do something for the good.’ In 1997, Bill and Melinda read a newspaper article about a diarrhea they
never heard of causing a million children’s deaths. And that diarrhea is caused by rotavirus.
They thought this must be a typo. Then looking into it, it was not a typo. So, Bill cut off the newspaper and wrote a note to
his dad, and said, ‘Dad, we can do something about this.’
So that was the start of the foundation. In 2000, the Bill and Melinda Gates Foundation was officially formed.
And in 2006, their best friend, Warren Buffet, came to them and said, ‘I am only good at doing one thing at a time. Right now,
I am good at making money. But it looks like you two are pretty good at both making money and spending money for the
good. So why don’t you take my money?’
That effectively increased the foundation’s total endowment investment power. In 2008, Bill left Microsoft and became fulltime co-chair with Melinda at the foundation. And we now have three trustees: Warren, Bill, and Melinda.
In 2011 we moved to the new home in Seattle, and now that is our headquarters. In 2014, we recruited Sue Desmond-Hellman
to lead the organization. And this was the first time that we used a very seasoned veteran, who knows the biomedical space
well, to lead the organization.
Last year we had about a total of 1,500 employees, and we work with 1,900 grantees. Our investment last year was over $5
billion. We have a total endowment of over $40 billion.
We have global presence. Most of us are located in Seattle, but we also have offices in seven different countries. The Buffet
and Gates families combined have about $160 billion. They have pledged to give most of that away. The world is very
fortunate to have their generosity.
Just to give you an idea, the Gates Foundation is the largest philanthropic organization in the world. The second largest one,
the Ford Foundation, is about 1/3 of our size.

Divisions of the Gates Foundation
We are organized in four different divisions: ● global development ● global health ● U.S programs, and ● policy communication.
U.S. programs are focused on education of K-12 in urban and underfunded school regions, and it is primarily in the U.S.
only.
Our largest division is global development, followed by global health. Global development is focused on providing the
solutions that lift the people out of extreme poverty. Today, there are 2.5 billion people that live under $2 a day. About half of
them get by with $0.99 to last the day. A little over 1.5 billion people suffer from hunger.
Basic food, shelter, and sanitation are in scarcity, and basic health care is unachieved. It is a luxury for them. So global
development is focused on delivering tools, innovations to help those people lift themselves out of that extreme poverty.
Global health, the division where I am, focuses on discovering and delivering the health care interventions that focus on the
six infectious diseases that impact this bottom two billion people the greatest. Notice that we are not focused on oncology,
diabetes, or heart attacks. We are focused on infectious diseases only. And that is because this group of people suffers the
most from those diseases.
While we develop the health care solutions, we already know that vaccines are the most cost-effective interventions. But
many of the diseases listed here do not have effective vaccines. With that, we have to develop drugs, and we also have to
develop the diagnostics to increase the efficacy and effectiveness of our intervention.
This is highly organized. We are a highly matrixed organization. We have strategy programs in the middle. We have a total of
about 26 strategies. Then we have cross-cutting organizations onsite, and I am part of the CMC group. It is part of integrated
development, and we have a mighty group of three people.

So, $4 or $5 billion is a lot of money. But compared to the grand need of the world, it is a drop in the bucket. We cannot solve
all the problems that we have. We have to focus on the greatest need and greatest impact that we can make.
Each year we go through a very vigorous strategy review. We are looking at what the overall impact is. What is the cost
effectiveness? And is this catalytic? And then we look at the possibilities from technology, regulatory policy, versus do we
have other people already working on this?

The bottom line is that because we are a family-owned private foundation, we can take the risks that others cannot or will not.
We are known for making grants, but we actually have other tools in our toolbox to make an impact. We have different
investment tools, such as we provide guarantees, whether it is a quantity guarantee or a price guarantee. The intention is
to encourage the private sector to work with us – to work with non-profits and family agencies and governments. We also
provide loans, we do stock buying, and we also make investments in funds.

This is the breakdown of 2014 and where the money goes. Global development is about half of the grants. Global health
another portion, and the rest of the programs make up the rest.

Facts about the Geographies

The Greatest Need
We work in Africa – especially, South Africa. We also work in Haiti. That is because that is where the greatest needs are.
Disease Burden and Doctors
This is a disease burden map of the four biggest diseases that impact the bottom two billion.
Let’s take a look at malaria: There were over 200 million people infected by malaria in 2015. 600,000 of them died, and most
of them are children under five.

If you look at the region – the big bubble in the middle – it is Africa. And we are really, really lucky. If you look at the U.S.,
South America, and Europe, there is almost none. And it is the same situation for TB, HIV, and others. [A link to Bowers’
full slide deck is included below. See slide 13 for the maps referenced here.]
If you look at available medical care, Africa as a continent has 15% of the population but only has 2% of the physicians. For
every 10,000 people, Africa has two physicians. In Europe, it is 33. The same situation with the biomedical research.
Drugs for Diseases
Now let’s take a look at drugs for these diseases. Since 1975, about 1,500 new drugs have been approved. Less than 20 of
them are targeted for those infectious diseases that impact two billion people of the world. For example, for TB, in the last 40
years, there were only two new molecules approved.
By contrast, in just 2013-2014 alone, there were six new diabetes drugs approved. We need to do something about this. And
that is where the Bill and Melinda Gates Foundation has been focused.
18 years later, we now have produced a very, very big pipeline. We have 60 active programs in development. They range
from discovery to post-launch. We are working with about 25 partners. They are either non-profit organizations or for-profit.
And many of you probably had some experience in dealing with us.

And I want to bring it to your attention on the second middle pie chart there. I came from Merck. And when the new model
came out, the fastest way, the quickest way to get it into the market was to make a white pill. Don’t make it fancy. Just make
it work, right? But a surprise I heard when I joined the foundation is that the majorities all want products, not white pills. They
are in complex format. I will explain a little later why that is.
So you can see the breakout, and the formats that we are developing. On the right lower pie chart, it shows the combination
of the NCE’s and the existing molecules. That was kind of a surprise for me when I joined the foundation. We actually have
two-thirds of our new molecule entities. That requires a lot more work, more studies, and more resources to bring molecules
to the market.
We need new drugs. We also need different types of new drugs. That is because we need them to compensate for the lack
of healthcare systems and a lack of infrastructure in a region that we care about.

The Specific Challenges
I want to add a little bit more color on what the more specific challenges are that we need to overcome and take into
consideration when we develop our drugs.
For example, the lack of health care providers, and lack of access. Doctors, as you already heard, are in scarcity. The
nurses are in scarcity too. Most people are getting health care in a community health center. They are tended to by someone
who graduated from high school with two years training.
So when we do the interventions, the instruction has to be very, very simple so they don’t make healthcare worker mistakes
or medical errors.
In health care access, a lot of our patients need to take a very long journey to get to the minimum basic health care centers.
More often, it is a woman who carries a baby and has to walk hours, maybe even days, to get to health care. They are the
ones that also plant the food and provide the care for the family.
So when they go into the health care center, we want to give them all the medicines they need for a long period of time, yet
something light because they cannot carry that much stuff.
And also the transportation barriers. In most of those countries they have very bad roads, if they exist. So when we develop
the drugs, they need to be very rugged and tolerate those very difficult transportation routes. And most transportation, for the
last mile, is on a bike, on the back of a man, or a donkey, or motorcycle.
There is no supply chain. It is very, very weak. For a lot of diseases – for example, TB and HIV – you need three or four drugs.
So, if a mother went to a health center to get HIV drugs, some of those only have one drug there. That doesn’t help her. So,
we focus on developing a lot of combination products.
Like a lot of patient compliance issues in the western world, we have similar issues in the developing world.
And lastly, the lack of electricity, or lack of refrigeration, requires most of our product to be in room temperature storage and
have adequate shelf life. Excursions happen at 50 degrees, 60 degrees. That is not uncommon. So when we develop our
drugs, we have to take those into consideration. By the end of the day, it is not only a complex format we need to develop,
but it also has to be very cheap. And it has to be a good quality.

Intarcia

Different Programs

I want to give you examples of a few programs that the foundation is supporting. The first one is the collaboration with
Intarcia. They have this long-acting osmotic pump. The idea is to put HIV drugs inside the pump that you then implant into a
person’s body. Most of the time it is in a vacuum and that pump will continuously pump out the HIV drugs. And for someone
with a low amount of HIV this will give a year or maybe two years of medicine.
This is primarily for prophylactic invention. Africa as a continent has come a very long way in overcoming HIV. Worldwide
there is a reduction and stabilizing of HIV/AIDS as an epidemic. But in Africa there is an alarming sign that young women and
young people are having a much higher infection rate. And having an effective tool to stop that will play a very important role.
Starfish
The second example is a long acting oral delivery drug – also known as ‘Starfish’ – that we are developing with MIT, and now
with the Lyndra company. The idea is having one pill with different arms inside a polymer. Once swallowed into the stomach,
the capsule shell breaks up and it becomes a starfish.
By the structure itself, it will stay in the stomach for up to a month. This will have a potential to provide a long acting malaria
intervention, especially for seasonal malaria prevention.
Sayana Press
The last example is the Sayana Press. For the folks from Pfizer here, you probably heard about this. This is a very simple
birth control tool. Women in Africa prefer long-acting injectables. That is very different from the western world. That is
because it provides discreet, convenient protection.

Depo-Provera is the product that was developed by Upjohn and Pfizer and is a long-acting injectable. One injection will
protect a woman for three months, and we are working on a potential six-month version. The challenge is that a woman
wants to take this home and do a self-injection. And if you gave a syringe with a vial, you can’t do self-inject, especially
without medical training.
So the device that is here is called Sayana Press. It is a very simple plastic bubble, attached with a needle. And it has the
right amount of Depo-Provera in there so the woman can take it home and then do a self-injection for herself. And for this
we will provide a price guarantee and also a volume guarantee so we can make the supplies available to the population.
So that is a good foundation level. The programs, those are just examples. We have many, many examples.

CMC Areas of Focus
I want to tell you a little bit about what we do in the CMC space. We have a mighty group of three people. We can’t do it all,
so we have to focus our work. We have three focus areas:
● One, we are supporting our 60 active drug programs in the foundation. We support them by leveraging an army of
consultants. We have a big network of subject matter experts that come to work with our partners and provide technical
and strategic guidance.
● We also work closely with our partners, most of all our non-profit partners, who don’t have the sophistication or expertise
that you all have here. So we spend a lot of energy and effort up-scaling all the partners. We made a process, we made
education programs, and we try to take the initiative that can reduce the burden of their work and help them.
An example is that we are working there with the regulators and we are trying to make a database that consolidates all the
CMC requirements for registration filings in emerging countries, and especially in the low income countries. And that work
has just started.
● Then the last one is that because we are a funding organization, we are making grants. What we do is we make
strategic crosscutting technology investments. I told a friend of mine here that we behave like an active investor.
We look over our grantees’ shoulders constantly. And we are nitpicking with them. But what we are looking for is an impact.
We are not looking for a return of our money in five years. We are not looking for a five-year economic plan. But what we
are looking for is impact.

Looking Ahead
So what is the future like? By the end of this decade, the population of Africa will grow by 15% to 25%. It will be the biggest
growth continent.
Our aspiration, related to you here, is we are hoping to leverage and harness the learnings and technology advances you
are all making, and strive to make and utilize that for our own applications. I will give you two quick examples:
Medicine for All Institute is a group at Virginia Commonwealth University. We have a very big investment with them. The
idea is to use their new API cost reduction model to reduce API costs for global health.
One of the key elements of their new program is that you must use a continuous process. Any new process developed has
to be applicable and convertible into a continuous manufacturing process. Some of the sub-grantees are in this room.
With those who have had another active RFP, it is about to close now. That is to stabilize the semi-synthetic artemisinin
market.
Artemisinin is the backbone for the current malaria treatment. Artemisinin, historically, has relied on agricultural extractionproduced artemisinin. The problem is that when food prices go up the farmers will start growing potatoes and wheat, and not
artemisinin. So the market has fluctuated tremendously, and the foundation has been making multiple attempts to stabilize
the market.
We now have an RFP calling for semi-synthetic artemisinin. One of the key elements we are looking for is that the winners
use modern technology.
I am going to stop here. I want to close by noting that our work is complicated, but why we do it is not. And we are hoping
– and this is a call for working together with all of you – that we can provide a chance for everyone in the world to have a
healthy, productive life. With that, I want to thank you for your attention.
LINK:
● Bowers’ full set of slides presented at the IFPAC annual meeting

