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Walking between academia and industry to find successful
solutions to biomedical challenges: an interview with
Geoffrey Smith
Geoffrey W. Smith is currently the Managing Director of Mars
Ventures. He actually started his studies with a Bachelor of Arts
degree and a Doctorate in Law but then, in part by chance and in part
by following in his family footsteps, he stepped into the healthcare and
biotech field. Since then, he has successfully contributed to the birth
of a number of healthcare companies and has also held academic
positions at the Icahn School of Medicine at Mount Sinai and at The
Rockefeller University in New York, teaching about the interface
between science and business. During 2014 he served as Senior
Editor on Disease Models & Mechanisms, bringing to the editorial
team his valuable experience in drug development and discovery. In
this interview, Geoff talks to Ross Cagan, Editor-in-Chief of Disease
Models & Mechanisms, about how he developed his incredibly varied
career, sharing his views about industry, academia and science
publishing, and discussing how academia and industry can fruitfully
meet to advance bioscience, train the scientists and stakeholders of
the future, and drive the successful discovery of new therapeutics to
treat human disease.

Geoffrey W. Smith was born in 1965. He obtained a Bachelor of
Arts degree from Williams College in Williamstown, MA. After a
stint as a Research Associate at Harvard Business School, he
graduated from the University of Pennsylvania Law School.
Following a federal court clerkship and first job experiences in
law, he joined a healthcare services start-up named Advanced
Health as one of its first employees. Geoff then co-founded various
healthcare and technology companies, including Interbind and
Ascent Biomedical Ventures, and is still a Managing Partner at the
latter. In 2012, he joined the Icahn School of Medicine at Mount
Sinai, first as Professor in the Department of Population Health
Science And Policy, and then as Director and co-founder of the
Design, Technology, and Entrepreneurship PhD program. Until
December 2014, he was a Senior Editor at Disease Models &
Mechanisms. Geoff is now Managing Director of Mars Ventures.

Let’s startwith your background. You have aBachelor of Arts
degree and a law degree. How is it exactly that you ended up
working in biotech and pharma?
My career path has been anything other than linear. I was actually
pursuing my legal career when two entrepreneurs turned up at the
law firm I was working for with an idea for a new technology-based
company focused on more effectively managing healthcare
services. I was a new associate without much to do, so I got
assigned to work with the start-up and after about a year they asked

me to come and join the company, Advanced Health. I had grown
up in a very medically oriented family – my father was a medical
school professor, my older sister was a PhD, and my younger sister
is a medical doctor – and so to a certain extent joining a start-up in
the healthcare space was a bit like joining the family business.

We had a fair amount of success with that company. A little less
than 2 years after I joined it, we had a successful initial public
offering, and that started me down the road of participating in the
start-up environment around healthcare.

It sounds like it was not a surprising path for you. Which key
people influenced you?
Actually, it is somewhat surprising in that I had really prepared for
and expected a career in law. Certainly, the work I did in law school
and the first jobs I had after that started me on a different career. I
was really focused on international relations and international law.
The twist was that I got brought back into the healthcare arena, and
ultimately the biotech arena, by a serendipitous connection – one
of the entrepreneurs who started Advanced Health had trained at
Brigham Women’s Hospital where my father was the Chief of
Cardiology. It was through this connection that I became more than
just an associate drafting legal documents and really began to build a
close relationship with the founders, which ultimately led to me
joining that business. This taught me that you can spend much of
your time preparing, and thinking that your schooling is going to
take you in one direction, but individual relationships can change
your path and take you somewhere else altogether. In my case, these
particular relationships stemmed frommy father, who clearly had an
enormous influence on me. He was both a practising clinician and a
basic researcher, studying basic biology related to the function of
sodium and potassium in the heart, but he also did applied research.
He helped develop a radioimmunoassay test to measure digitalis
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levels in the blood and ultimately was involved in developing a drug
called Digibind, an antidote to digitalis toxicity, which was one of
the first drugs to use antigen-binding fragments [Fab] as the basis for
a drug. Watching him manage these different activities in his career
had a big influence on me.

“This taught me that you can spend much
of your time preparing, and thinking that
your schooling is going to take you in one
direction, but individual relationships
can change your path and take you
somewhere else altogether”

I think that each of my sisters – as I said, one of whomwent down
a PhD route and one of whom went down a medical training route –
had a big influence on me, as well. Watching the challenges that
they had to face in those areas in some ways pushed me to go off
towards law school and take a different path. It also brought me back
to one of the aspects that I think is the most rewarding in the
bioscience field, which is that you can have a profound impact on a
large number of people through your efforts, whether they be purely
research-based, academic-based or commercially-based.

One of the things I was constantly impressed by is that you
always seem to have a good feel for the health field and the
biology field. Is this because it is something of a family
business?
I think so. Growing up at my dinner table, I was just privileged to
get to meet and interact with a lot of incredibly successful
clinicians and researchers. For me those were comfortable
conversations: these were friends and so there was a comfort
level being involved in that environment. I didn’t feel a lot of
intimidation from it, which I think sometimes people who come
from the outside do.
One of the aspects I really like about the bioscience field is the

impact of ideas. Success is really about one’s ideas and ability to
execute them, and that was very appealing to me. It wasn’t about
howmuch money you had or where you went to school, it was really
about the ability to think deeply about a problem or a potential
advancement and figure out a way to find a way forward. It is also a
very people-driven process because it is not only about thinking
deeply yourself but also about thinking deeply with those in your
field or adjacent to your field. Lots of different personality types can
succeed in this field, but I think it is certainly easier for people who
have an affinity for sitting with people and thinking about a
common area of interest.

To that point, you actually have walked between business
and scientists. What do you see is the difference? Some of
the priorities are obvious, but what are the differences in
terms of what motivates people in the two? Are the
personalities that you come across different between the
basic science world, the translating science world and the
business world?
I don’t think the personalities are particularly different. I think you
find introverts and extroverts and everything in between in each of
these areas. I am not sure that personality is necessarily a good
predictor of success. I think it’s a question of what toolset you are

most comfortable using to get at a problem, and where in the
lifespan of a problem you’re interested in working.

For example, scientists in academia very often are interested in
working at an early stage of a problem. They understand something
fairly basic about a process or something earlier in the
understanding of a field. People who gravitate towards industry,
instead, are more excited about working on the later part of a
process, so, rather than trying to understand what the fundamental
working mechanism is, they want to understand how to work that
mechanism in a way that is predictable and repeatable.

Obviously people in the commercial realm are often highly
influenced bymoney, but even that I don’t think is really particularly
the differentiator. There are plenty of academics who are driven by
money as well. I really think it has much more to do with where on
the spectrum of understanding one is interested in working. Industry
is geared to solving practical problems and, if a lot is understood
about a problem, to getting down to the ability to repeatedly and
safely intervene, whereas academia really lends itself more towards
understanding the front end of a problem or of an unknown
mechanism to understand it first and at a more basic level.

What aboutworking in teams versus individually? Do you see
a difference there?
I think that has changed over time. I think it is very hard in academia
today to be the brilliant solo investigator. I’m not saying it’s
impossible but, considering the increasing size of the data sets one is
working with, the statistical methods one has to use, the complexity
of different fields overlapping with each other, it’s just very hard to
handle all the necessary aspects of modern science as an individual.
Increasingly, working in teams isn’t a choice: I think it’s a necessity
in order to be effective. The difference may be that, in academia,
often the teams are teams of collaborators (meaning they have
influence but not necessarily power over all people participating in
the team) who may work for different institutions, whereas, more
commonly in industry, teams are working within a single corporate
structure. In industry more often there are hierarchical relationships,
which may allow for more directive behavior. Again, I’m not sure I
would draw as much distinction between team or not team and
between industry and academia, but I might draw somewhat of a
distinction between how those teams function and how onemanages
a team. I think they are a bit different between the two realms.

“Increasingly, working in teams isn’t a
choice: I think it’s a necessity in order to
be effective”

Let’s turn to Disease Models & Mechanisms [DMM], where
you have been a Senior Editor. What did your experience at
DMM teach you about science publishing that perhaps you
hadn’t thought about, and has it made you think more deeply
about what goes into a good scientific piece of work? What
were some of the surprises?
Watching the detailed process that is necessary to take a piece from
an initial submission through to a published article gave me comfort
and respect for the level of diligence and the level of attention that
the reviewers brought to the vast majority of the pieces. It gave me
a good feeling that the science community can be a strong self-
reinforcing organization that takes its responsibility to heart and
only publishes the best of the work available. I think that was very
reassuring.
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An interesting question for me was: is there a different function
that the publication process could play in helping to galvanize new
ideas or new interactions among different fields? That seemed to be
challenging because people don’t want to rush out there without
their ideas and data being fully thought-out and fully vetted. But
still, somewhere in my mind is this notion that there should be an
option in the publishing world to play a little bit earlier in the
generation of new ideas.

Do you mean journals having an earlier relationship – earlier
in the experimental process with a laboratory – to work with
them to provide advice?
I don’t know if it’s to provide advice. One of the things I was struck by
at DMM is that there are these different siloed research communities –
for example, the fly and the fish communities – in which interactions
and relationships in the individual fields are so well established and
routinized. And the outcome from a publishing standpoint is still the
canonical academic paper that has been relatively unchanged over a
long period of time. Yet, we have had these tremendous changes in
information and communication technology such that the manner of
knowledge production and the methods of communicating in other
parts of society have changed dramatically. It feels like there hasn’t
been nearly as big a concomitant communication change in the
biomedical sciences, and so the silos and the standard paper remain
the way things are done.
The publication process, because of its preciseness, can take quite

a long time, so the musing here is whether there is a way that the
publishing industry could facilitate an earlier, more speculative
communication of interesting results in a way that would positively
impact the field by turning over new information sooner. If you look
at an area like maths, for example, and their pre-print servers, there is
more of a notion of putting ideas out in the community that acts as a
kind of peer-review process and a way to get the community
interacting on new ideas early. That doesn’t seem to get a lot of
attention in the life sciences area. It seems to me that even journals
like the PLOS journals that are pushing towards a more open world
of communication are still ending up being pulled back into the
canonical paper form to communicate.

“…the musing here is whether there is a
way that the publishing industry could
facilitate an earlier, more speculative
communication of interesting results in a
way that would positively impact the field
by turning over new information sooner”

I guess one of the issues on the biology side is that there is a
real emphasis on trying to get your paper into the most
prestigious journal, so people don’t want to drop that paper
until it is as far along as possible to aim at high-impact
journals.
That of course becomes a self-reinforcing system. If the yardstick
used in the life sciences industry is publication in high-impact-rated
journals, then you are going to get that behavior. But if you’re
interested in the generation of new knowledge and in moving your
field forwards, it is at least plausible that publishing in a quicker
fashion or with at least some outlet to move more creative ideas
ahead would be attractive.

There are clearly challenges to that. But I do think it’s remarkable
that if you look at almost every other media area there has been a
huge amount of change since the advent of the internet era, but there
really has been very limited change around life sciences publishing.
It’s been surprisingly conservative to me. I am wishing there would
be more experimentation to find other ways to communicate
information sooner and in a way that could spur more creativity.

Of course, when you tie publishing back to industry, for
competitive and intellectual property protection reasons, industry
tends to not really want to get out in the front with its most
interesting work too early. I think that a lot of things being published
out of industry are not the most interesting stuff that is happening.
But again it seems to me that another area that science publishing
should be thinking about is how they could come up with other
solutions that might provide for a more creative interaction between
publishing and industry.

Talking about old models versus new models, let’s move to
issues of training. Another area that you’ve been impressive
at is the training of scientists. You’ve had your hand in
creating a new PhD track at Mount Sinai called Design,
Technology, and Entrepreneurship [DTE]. What is your view
about howwe train scientists, what we’re doing better these
days and what you would like to see being done better to
train them?
It seemed to me that there was a remarkably small amount of
experimentation in academia around thinking about how to train
biomedical PhDs, and that academia had missed the opportunity to
provide a better set of tools to PhDs to allow them to be effective
across a wider range of potential career outcomes. The majority of
biomedical PhDs are not ending up in tenure-track faculty positions
but rather in the ‘alternative career track’. It seemed to be
disingenuous to train them solely for the academic track if in
reality the majority were going to some other career track.

So what I was really excited about in putting together the DTE
program was trying new ways to train PhDs to be effective askers of
questions and proposers of solutions, and to create an environment
where they could gain experience in how to solve a variety of
problems effectively.

“…what I was really excited about in
putting together the DTE program was
trying new ways to train PhDs to be
effective askers of questions and
proposers of solutions, and to create an
environment where they could gain
experience in how to solve a variety of
problems effectively”

This meant that our students had to be rigorously trained as
scientists, but this was an ‘and’ opportunity and not an ‘or’
opportunity. In addition to being trained as excellent basics
scientists, we wanted to give them some training in how engineers
think about problems, how designers approach issues, what tools
those people use and how that impacts how they try to solve a
problem. Hopefully over time this would produce students that are
better suited for interacting and influencing other parts of society –
be it industry, government or policy – and better positioned to
compete in what is a very competitive job market.
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What were some of the things you did in the DTE training to
get at this?
We really tried to teach theory in the context of real problems.
Virtually all the classes of the DTE curriculum were problem-
driven. We created a class that we called ‘The Q.E.D. Project’ that
followed along from efforts at Stanford and elsewhere to teach
students how to identify an unmet need.We then asked them to form
a team to address the unmet need, and then helped them understand
how to build a prototype to address that need. Along theway, we also
talked about what kind of roles people in their team need to play.
Should your team be very diverse or very deep in a given area? How
do we integrate people who have different cultural backgrounds or
how do we integrate medical students with PhD students? We
brought in a lot of people out of the non-academic environment who
were practitioners and experts in their various areas and we tried to
get students to think about the full range of stakeholders they would
have to engage with to bring a solution to bear.
We did not want to spend a lot of time lecturing the students in a

purely didactic way. We wanted to engage them in a process where
they were solving important problems as part of the class. Whether
that was a class on modelling or an engineering-focused class, or
how to think about scientific problems, the core of DTE was built
around getting the students to grapple with a real world problem and
let all the learning hang off that.

How did the students respond to that? Do you think you were
successful?
Based on the number of students signing up to take the courses and
the student evaluations after the classes were over, I think we really
struck a chord. I wouldn’t say it was necessarily the right answer for
every student but I think there is clearly a group of students for
whom this is a really effective and motivating approach.

Let’s now move to drug discovery and development – the
focus of the new online Special Collection from DMM. What
would you say are some of the most urgent challenges in
drug development that you have seen?
I think one of the most urgent challenges is to begin to break free of
some of our ‘old’ ways of thinking and take advantage of new
scientific insights. For example, if you look at the traditional
organization in a medical school environment, they are centered
around departments devoted to organs (liver, heart, kidney). I think
our increasing scientific understanding is that there are disease
processes that may impact multiple organ systems but ultimately it is
understanding the process, and drugging the process, that becomes
important and not drugging the organ.
I think that moving towards a process-oriented understanding of

what common mechanisms are implicated in a given disease state or
therapeutic challenge will help us be a little more creative and a little
bit more interdisciplinary in how we think about these challenges.

One of the difficulties with those new approaches is that
pharmaceutical companies and academic institutions have
not had a great track record of working together. Do you
think that’s true?Andwhydo you think it’sbeen so difficult to
move ideas from the bench to the clinics?
I think this is complicated. If you take the academic researchers’
point of view, their early identification of a problem and early
identification of a potential solution feels like they have moved the
ball very far forward towards the end solution. If you take industry’s
point of view, the identification of the target or even the
identification of a potential chemical compound is really just

barely beginning to get to the starting line; the bulk of the time and
the bulk of the dollars that will ultimately be needed to create a
product come after the academic work and these will be spent by
industry. I think that this differing point of view around where and
how value is created has a lot to do with many of the challenges that
arise when academia and industry are speaking to each other.

Is it important to bridge this gap or is everybody playing their
role?
I think there’s an opportunity for academia to continue in its current
role but to carry the potential solution further. I think in certain areas
the access to tools and to patients allows academics to maybe carry
projects further and closer to ‘proof of concept’ than they did
historically, and that will continue to add value to the academic
institution. That would ultimately help to bridge this gap because if
you’ve taken something closer to proof of concept while still within
the academic institution, you have created more value, you are able
to engage with industry differently, and maybe the value perception
gap is closed somewhat.

What industry is really good at is organizing and managing late-
stage research and clinical trials in an effective manner, and what
academia is really good at is understanding basic questions, finding
targets and sometimes finding early chemical compounds. Again, I
think that the perception in academia of where value has been
created is in part related to the fact that many academics haven’t
been given the exposure or the training to actually understand the
full breadth of the drug-development process. While they may have
a general sense of it – we have all seen the same diagrams showing
the steps and the funnel narrowing down from a million compounds
to something getting onto the market – only thosewith real exposure
to the work in industry understand it at a visceral or experiential
level. One of the opportunities for academia is to find better ways
to have some cross-talk, whether that’s internships for graduate
students to get some experience in industry or other ways to get the
students really exposed to the industrial side of drug development.
Obviously, all the trained scientists on the industry side have been
through academia because they had to go through it to get their
PhDs, and thus they understand the academic side of the house
pretty well. I really think the challenge is getting to people who have
spent their whole career in academia to have a better understanding
of what the drivers are on the industry side.

“One of the opportunities for academia is
to find better ways to have some cross-
talk, whether that’s internships for
graduate students to get some experience
in industry or other ways to get the
students really exposed to the industrial
side of drug development”

Between target identification and clinical trials of course
there is another piece. At what point does the researcher in
academia put down his pipette, walk out and start a biotech
company? Should that happen?
That’s a fraught question because I think it is an enormous
undertaking to start a biotechnology company. Fundraising,
intellectual property, regulatory affairs, company management –
there are a whole number of disciplines that biotech companies have
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to take on. It is very rare that an academic scientist is going to have the
training, the time and the motivation to do all of those things while
also continuing to pursue their academic career in a very challenging
funding environment. I think it comes back to this point that we were
talking about with teams. I think it is really important for a scientist
who is excited about their work and thinks it may be the basis of a
company to go out and begin to form a team that is going to increase
the likelihood of success. They have to accept the fact that science is
a critical component, but it is just a component, and many different
disciplines along with many different people are needed to make a
successful company. If a scientist can bring that sort of collaborative
view point and is open to working closely with an intellectual
property attorney, with a business development person and with
whomever their funding source is, that will increase their likelihood
of success. They have to do it with a certain amount of humility,
which is to say that it isn’t just going to be the science that drives the
success: all the given pieces have to come together to be successful.

You’ve watched a lot of technology coming through,
including at your new position at Mars. Which technology
excites you?
We all have to pay a lot of attention to CRISPR and the gene-editing
technologies. There is certainly a number of intellectual property
issues that have to get sorted out but that’s clearly an area that will
have a huge impact not just on human health but on animal health
and plant health as well.
The other area I’ve been thinking a lot about lately is the

microbiome. As sequencing technology has altered in cost and time,
we have begun to be able to explore the microbiome in a way that
historically was not possible. And it feels like we are moving
towards a tipping point where the explosion of understanding is
going to open up a lot of interesting opportunities for us to intervene.
Whether that’s through traditional drug modalities or through
altered nutrition or through changing the microbial community in
soil to produce crops that have higher nutrient value or other
approaches, I think that’s another broad area that seems poised to
begin to offer really interesting results.

Were you surprised that a company like Mars, which has not
been a basic research company at all, is now giving you an
opportunity to build something that is much more research-
orientated?
The reality of Mars is that they have actually had a very deep
fundamental research program for a number of years. They got

involved in the sequencing of the cacao genome and contributed it
to the public domain, and they are now also involved in the
sequencing of the genomes of a large number of orphan crops in
Africa. So they have been very active in their research both in the
company and in collaboration with academic scientists around the
world. The nature of the company has meant that the work is
perhaps not as obvious as others, but it is a remarkably science-
driven company in much of what it does.

You have done a myriad of things. What are the one or two
things that you are most proud of?
I ammost proud of my efforts to keep a hand in both the commercial
and the academic world. It certainly has not been easy but I have
received enormous satisfaction from the opportunity to work with
bright students at each of the schools I have had the opportunity to
teach at. I am not sure there is anything more satisfying than the
opportunity to work with students and feel you have helped them
towards their goals.

At the same time, I think I’ve been effective in doing that because
I have managed to keep an active role in the applied world. In some
ways, my greatest achievement has been finding a way to balance
those two interests in a way that seems to have worked for the
various organizations I’ve been affiliated with.

How do you relax away from work? Do you have a family?
I am married. My wife is a securities litigator so has a very active
career of her own.We have two children, one in high school and one
in middle school. I’ve had the privilege to coach both of them on
their various soccer teams since they were each about 4 years old so
that’s been a lot of fun.

The other thing that many people will not find relaxing – but for
some reason my family does – has been taking backcountry ski trips
annually for a number of years. Worrying about navigating through
the snow and finding shelter before darkness falls has a way of
clearing the mind.

This article is part of a subject collection on Model Systems in Drug Discovery: from
Bench to Patient. See related articles in this collection at http://dmm.biologists.org/
cgi/collection/drugdiscovery

DMM greatly appreciates Geoff’s willingness to share his unique thoughts and
experiences. Hewas interviewed by Ross Cagan, DMM’s Editor-in-Chief. This piece
has been edited and condensed with approval from the interviewee.

1183

A MODEL FOR LIFE Disease Models & Mechanisms (2015) 8, 1179-1183 doi:10.1242/dmm.022681

D
is
ea

se
M
o
d
el
s
&
M
ec
h
an

is
m
s

http://dmm.biologists.org/cgi/collection/drugdiscovery
http://dmm.biologists.org/cgi/collection/drugdiscovery
http://dmm.biologists.org/cgi/collection/drugdiscovery


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.32000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.32000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    34.69606
    34.27087
    34.69606
    34.27087
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    8.50394
    8.50394
    8.50394
    8.50394
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


