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PROCEEDI NGS

CHAI RVAN PI TOFSKY: Good afternoon, everyone. |'m
Bob Pitofsky. And we resune | think on our fifth day our
heari ngs on the question of the nature of gl obal and
i nnovation-rel ated conpetition and the possibility that
there are adjustments in conpetition and consuner protection
| aws that woul d make our enforcenent program nore rel evant
to current trade practices.

Today, for the first tinme, our principal enphasis

is less on global conpetition and nore on innovation,

particularly innovation in the biotech and pharnmaceuti cal

i ndustry.

We are very fortunate in the group of people who
have been willing to come down here and share their thoughts
Wi th us.

| have asked the various speakers, to the extent
possi bl e, summarize their testinony. Their full testinony
will, of course, be in our record. Then we will have, to
t he extent possible, sone Q and A afterwards and then naybe
some sunmmary Q and A at the end of the afternoon session.

Qur first speaker is Charles Cooney co-director of
t he program on the pharnaceutical industry at MT. He is
al so a professor of chem cal and bi ochem cal engi neering and
executive officer in the Departnment of Chem cal Engineering

at MT.
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He joined that faculty in 1970. He has been a
full professor since 1982. Before that, he worked briefly
at the Squibb Institute for Medical Research.

Pr of essor Cooney currently serves as a consul tant
to and director of several biotech and pharnmaceuti cal
conpanies. And he sits on several editorial boards of
pr of essi onal journals.

Prof essor Cooney, it's a pleasure to wel cone you
to these proceedings.

MR. COONEY: Thank you, very nmuch. 1|'mdelighted
to be here and to have the opportunity to share with all of
you sone thoughts that have evol ved out of work we have been
involved in at MT.

As was nentioned, | have been involved with the
programin the pharmaceutical industry at MT that was
establ i shed through funding fromthe Sl oan Foundation in New
Yor k.

Qur Executive Director, Dr. Dan Finkelstein, also
is with me and in the audi ence today as well.

Thi s program was established as a teaching and

research programat MT in recognition of the trenendous

change that was taking place -- and is taking place and will
continue to take place -- in the global pharnaceuti cal
i ndustry.

And in response to that, we have established a
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portfolio of research projects that deal with various
aspects of conpetitiveness and productivity within this
i ndustry. And it's fromthe work of nyself and ny
col | eagues that | would like to summari ze this afternoon.

In particular, | would Iike to focus on a couple
of questions. One of these is: Wat is the basis of
conpetitiveness in the pharnaceutical and biotech industry?

How does innovation occur in these industries?

And what is the inpact of innovation on
conpetitiveness anongst the firns?

Now, to address these questions, | would like to
take a | ook at the structure of the industry as we see it
today and sone of the dynamics that it's undergoi ng.

| would like to tal k about where innovation is
comng from where the barriers are to innovation in the
i ndustry; and, in conclusion, try to bring you through sone
of the thoughts that we think are inportant in understandi ng
the future of a very exciting industry.

The gl obal pharnmaceutical industry today is a $250
billion-a-year industry. The industry is highly fragnented.
It's fragnented by product. |It's fragnented by geographic
| ocation. It's fragnented by firm And also it's
fragnented by technol ogy.

| f you | ook at the geography, you find that 33

percent of the $250 billion is spent in the United States,
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29 percent in Europe, and 21 percent in Japan, with the rest

of it going to the rest of the world. It's an industry
whose growth rate has slowed. It's down to 7 percent for
1994.

When you |l ook at the industry and its structure in
ternms of the nunber of firms, you find that the largest firm
is less than 5 percent of the total industry sales. Wen
you | ook at the top 10 firns, they represent 32 percent of
t he gl obal sal es.

And what surprises ne is that when you | ook at the
di stribution of sales anbngst the top 10, top 20 firnms for
the last 10 years, this hasn't changed. 1In 1984, the top 10
firms represented about 32 percent of the global narket; and
the top 20 firnms, both in 1984 and 1994, represented just
under 50 percent of the total market.

In terns of products, the single |argest product
in sales is only about $3.7 billion.

So, again, there's a wi de degree of fragnentation
in ternms of the nature of the products that are nade. And
this single product represents only 1.5 percent of the total
mar ket .

Now, at the sanme tinme that we see this globa
structure, we see an industry whose structure is in sone
flux. W see a considerable anount of nerger, acquisition,

partnering, alliances that are being forned. And, of
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course, one of the questions that is of interest to those
here today is what does that have to do, what does it nean,
how does it inpact conpetitiveness of the firms within that
i ndustry? And | would like to address some of those
guesti ons.

One of the things that | find useful to dois to
t hi nk about the structure of the industry in the follow ng
way:

There are a series of pressures on this industry
that are causing it to change. The biggest pressure of all,
of course, is pressure on revenues. And when you | ook at
this, you see that the pressure on revenues is conmng froma
nunber of different directions.

There's the question of the changing market, the
changi ng buyer. The buying groups are nuch larger. There
is a governnent pressure both as a buyer as well as a
regulator that is tending to keep the prices in this
i ndustry constrai ned. And when you | ook at price increases,
when you | ook at the revenue increase on the industry, you
find that that seens to be having a very significant effect.

O her pressures that continue to incur are from
the regul atory side. The regulatory pressures include not
only all the FDA, but they include agencies such as the EPA
wi th increasing regulatory pressure on how one can

manuf act ure, how one can produce goods; and also OSHA in
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terms of standards in the workplace as well. And one
expects that these pressures will continue to occur

When you |l ook at the industry fromthe supplier
side, traditionally, the supplier pressure has not been a
maj or i nfluence. Although, one is beginning to see sone
changes that 1'I|l speak to later with regard to
rel ati onshi ps between the pharmaceutical industry, as
manuf acturing industry, and its suppliers.

So the net effect in today's pharnaceuti cal
i ndustry is one in which we see pressure on pricing which is
cappi ng the avail abl e revenues.

Wel |, another way to ook at it is the follow ng
picture, and this is a picture that 1'lIl use to illustrate a
nunber of points in ny comrents.

We have this industry that globally is $250
billion. W see a pricing pressure that is trying to shrink
t he amount of drug sales. At the sane tinme, when we ask:
Wll, what is that makes firnms conpetitive within this $250
billion-a-year industry?

The basis of that conpetitiveness is the ability
of firms to acquire new products for future sales, otherw se
known as a product pipeline. The pressure on devel oping
that pipeline is the very high cost of drug devel opnent.

So two of the nunbers that we want to keep in mnd

is this large gl obal market on one hand and al so the very
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hi gh cost of devel opi ng successful new drugs on the other,
typically cited as, on the order of $350 nmillion per
successful drug entering the narketpl ace.

Now, how are firms in this industry going to be
able to conplete with one another and to be able to conpete
in the broader health care industry?

The amount of funds that one can spend gl obally
for drugs is finite. And that's the pool of noney that is
seeing a |l ot of pressure.

How is the industry going to conpete within this
scenario? Well, first of all, it can seek new markets. Two
markets are available. One is unnet nedical needs, because
drugs which fall into this category represent, open up new
mar kets. Presumably they represent a change of current
therapy to a drug-related therapeutic practice, hopefully
one that is nore cost-effective.

Second, there is the opportunity to strive to
energi ng markets. One can see that nuch of the world -- or
that nost of the world represents a mnor fraction of the
gl obal nmarket so that there should be opportunities within
the rest of the world -- outside of Europe, Japan, and the
United States -- to expand and sell pharnmaceutical s.

Now, the problemis that as the industry faces
expansion to try to seek a greater pool of funds to fund its

devel opnent, there are two very different strategies. To
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nmeet the pricing goals of energing narkets, one has to
i npl enent a very different research and devel opnent strategy
than to neet the demands of unnmet nedical needs. Firns need
to be able to enter both of these with differing strategies,
both of which are steeped in research

Now, the strategy that has often had an inpact on
the industry is one of therapeutic substitution. Wen you
| ook at the existing nedical markets, this $250 billion,
this represents what we're willing to pay today for
phar maceut i cal s.

When you have new drug devel opnents that are
t herapeutic substitutes for existing therapies, what happens
is you now need to conpete for what is a shrinking anmount of
revenues.

And herein is part of the dilenma that firnms face
as they begin to conpete for the future. As they begin to
devel op that product portfolio for future sales, they need
to deci de whether or not they will neet or go after unnet
nmedi cal needs or to conpete in existing nedical markets with
i mproved nedi cati on.

We can see the inpact of this in a few nonents on
some of the issues of drug devel opnent.

But when one | ooks at this nodel, you can see that
in order to capture the narket and be successful, one has to

have a strategy based on new products to sell in this gl obal
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mar ket .

Now, how is research funded? |If the
conpetitiveness, in fact, is based on new research products,
where do the funds cone fron?

Traditionally, this industry has been able to fund
its success based on profits fromsales, with the exception
of the biotech conpanies. The biotech portion of the
pharmaceutical industry has had a sonmewhat different
scenario in which its R& has been funded predom nantly from
equity funds.

So when we | ook at the barriers to success on the
participants in this industry, we can see that, one, they're
dependent upon either generating profits fromtheir drug
sales or the ability to raise capital to underwite R&D
costs; and, two, they are going to be dependent upon how
t hey manage their R&D expenditures, this magi ¢ nunber of
$350 million per successful drug, if they want to have a
reasonabl e portfolio.

So when we think about conpetitiveness, we need to
t hi nk about how it inpacts fromthe revenue stream and we
need to think about how they're able to inprove the research
productivity in order to have a successful portfolio of
products.

Now, let's think for a noment about the pipeline

for drug developnent. It is very well established that
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there is a shrinking pipeline as one noves from di scovery,
t hrough devel opnent, through the phases of clinical trials,
to the market pl ace.

You begin with a very |large nunber of candidate
drugs. You then begin, as you sift through those
possibilities, to elimnate many of them as you go into
Phase | clinical trials. O the 10 drugs that enter
clinical trials, perhaps |ess than half of those will make
it into Phase Il clinicals. O those that make it into
Phase 11, maybe one half will nmake it into Phase I1l. And
of those com ng from Phase I1l, perhaps 50 to 60 percent
will make it into the marketpl ace.

So a trenmendous anount of the cost of R&D, this
$350 million, is spent on those drugs that do not make it to
the final narketplace.

Second, because the tineline is so | ong, because
one can expect an average of 10 to 12 years from di scovery
to the market, one has the tinme val ue of noney very mnuch
factored into the high cost of drug devel opnent.

So let's go back to conpetition. How are firns
able to conpete in this market? Well, the answer depends
upon where they are.

If we | ook at the phases of drug devel opnment, we
can see that, in the early stages of discovery and

devel opnent, the barriers are predom nantly technical
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barriers. The cost is relatively new One can access a
wi de variety of new technologies in order to explore new
| ead conpounds for the devel opnent of drugs.

Once you begin to get into the clinical, the costs
go up, and the predom nant barriers becone your ability to
manage novenent through the clinical trials. They becone
predom nantly regul atory barriers. And once you enter the
mar ket, one then has market barriers to entry. And it's
predom nantly the technical barriers that | would like to
focus on right now.

We see a nunber of interesting changes that are
taki ng place. Again, the strategy needs to be: How can you
take a finite anbunt of resources, whether it cones from
profitability in the existing drug sales or whether it cones
fromequity markets, and effectively bring it into new drug
devel opnent ?

And it's been a very interesting tinme, because
when you | ook at the pharmaceutical industry, you see the
| arge conpanies, the large firms, spending on the order of
12 to $14 billion on research; and those firnms are trying to
manage a very large portfolio.

You see another set of firms, which represent the
approxi mately 1300 entrepreneurial biotech firms, of which
about 250 are public firms, spending on the order of 5 to $6

billion a year. Most of that noney -- or at |least until
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recently -- was not fromprofits but rather was fromthe
equity markets.

How are these conpani es able to survive?

Well, the fragnmentation | spoke of earlier, you
al so see very nuch in terns of fragnmentation of the
technol ogy. One of the interesting changes over the past
five to eight years has been in drug discovery. Drug
di scovery once was considered to be the province of the
i ndi vidual firms, not to be out-sourced, to be retained as a
resource as a uni qgue conpetitive advant age.

As a consequence of new techni ques -- of
conbi natorial chem stry, conbinatorial biology, screening of
a |l arge nunber of nol ecul es agai nst very specific targets --
the issue of drug discovery to find those initial nuggets of
| ead conpounds has becone the province of not just the |arge
conpani es but very many of the small conpanies as well,
whether it be screening, renote jungles in the world, or
usi ng conbi natorial techniques that allow you to play this
nunbers game nore effectively.

Second, we find that when you | ook at our
under st andi ng of the nol ecul ar biology of disease as it has
evol ved in the past 15 years, the ability of both small and
large firns to identify targets has al so changed
dramatically. So one can create a conpetitive advantage in

a particular therapeutic area through fundanmental science of
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t he nol ecul ar and cell biology associated with the di sease.

Thi s has cause a trenendous anount of
opportunities. One can now go in and begin to intervene in
a disease at a very early stage where you're dealing with
the processes at the genomic | evel through a variety of
t herapi es; or one can identify the biochem cal process of a
di sease and interfere at specific sites later in the cascade
of bi ochem cal devel opnents.

So the opportunities to identify targets, the
opportunities to screen |l arge nunbers of nol ecul es and,
believe in future, the opportunity to apply rational
comput er - ai ded design techni ques for drug discovery, are
going to make this gane a very different ganme of drug
devel opnent than we saw before, |ooking back only 10 years.
And it nmeans that the nunber of players in ternms of small
conpani es and | arge conpanies is very |arge and can continue
to be very large.

That's on the positive side.

On the negative side, in order to be able to play
this game, the ambunt of resources that one needs as a
critical nmass are also increasing. And as a consequence of
this, one sees a |ot of nerger, acquisition, and partnering
and alliance formation in order to gain sone econony of
scal e, sonme econony of scope and take advantage of the

spill overs that occur when you have different disciplines,
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di fferent approaches working together within the sane
or gani zati on.

Now, let nme junp back to the question of how does
one fund such devel opnent -- and the nodel that | think is
very useful to keep in mnd is shown here -- that when we
| ook at funding such devel opnments fromprofitability, that
we | ook at an industry whose revenues are capped, where
there's an existing pressure on the revenue line, yet the
R&D costs are going up. The cost of devel oping a new and
successful drug continues to increase; and, as | said
before, it increase both because of regulatory pressure,
that increases the tinmeline, and it increases because
frankly, we've discovered the easy drugs; and the anmount of
work that goes into drug devel opnent is much greater now
than it ever has been before.

So the R&D line within the industry is increasing
at the sane tinme that the revenue |line has seen a | ot of
pressure.

Well, this has caused the firns to | ook at other
aspects of their business. Mnufacturing, for instance,
whi ch was once considered not to be so inportant
strategically for this industry, all of a sudden becones an
opportunity for inprovenent and the ability to save noney in
manufacturing to fund the R&D effort. And you begin to see

some restructuring of enphasis within the firms.

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N P

N N NN NN R R PR R R R R R R
gag A W N P O © 0o N o 0o~ W N+, O

658

For instance, in the industry, on average, 25
percent of revenues represents the cost of goods; whereas,
17 to 18 percent represents the R& i ne.

Now, this means that if we can save 4 percent per
year in manufacturing costs, we should be able to expand our
R&D budget on the order of 7 percent without having to
di m ni sh sharehol der expectations and being able to stil
pay out taxes.

Firms are beginning to see this. And as we | ook
around in the industry, we're find the firns beginning to
| ook at their manufacturing organization as a point in which
they can exert a conpetitive advantage in terns of inproving
t hat manufacturing operation, reducing the cost of goods,
and being able to contribute the resulting increased gross
profitability to the R&D line so that things like
manufacturing -- and one can say the same thing for
mar keting -- represent a new source of revenues within those
firms that are currently profitable.

And this is causing many of the conpanies to,
agai n, | ook at how they can consolidate with other
conpani es, how they can consolidate their nmanufacturing
operations to again gain sone economny of scale as well as
scope.

Now, the other part of this picture is what do

they do with those funds? And here you can see that, when
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they use that profitability to fund the R& line, their
ability to generate new products depends upon the sl ope of
that curve, which is the research productivity.

Those firnms able to manage R&D in a very
productive way are able to gain a conpetitive advantage in
ternms of their future product portfolio.

Now, let's again go back and you can see that |I'm
trying to iterate between conpetitive advantage gai ned by
controlling the revenues, gaining access to increased
revenues for research on one hand, and conpetitive advant age
gai ned by managing the R& |ine on the other.

Let's take a |l ook at this devel opnent |ine for
pharmaceuti cal products. W see that it's in the
nei ghbor hood of about 10 years long, with the discovery
process itself taking two to five years, and the various
stages of clinical trials representing another six or nore
years.

| f you were to plot noney versus tine, you would
find that the expense would go up exponentially, neaning
that one has to manage this process of product innovation by
intervening very early in the lifecycle of a new product.

And perhaps the biggest success is getting rid of
t hose products that aren't going to nake it at an early
stage so that you can focus your efforts on those that are

likely to make it in the latter stage.
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Wien we | ook at this product devel opnment |ine, we
see three areas of innovation. The first is, in the early
stage, product innovation. What can be done to create new
and successful products? Wll, today, many of the
conpetitive products are not only those that are felt to be
new products that could be protected vis-a-vis patent for
conposition of matter, but also new products that have | ess
side effects than existing drugs. And a |lot of the drug
di scovery effort has been focused on finding drugs that are
nore specific where their action is well defined and where
the side effects are minimzed. It's at this point where
one can effectively use new techni ques of drug di scovery and
drug desi gn.

The second area of innovation occurs in the
process devel opnent. One needs to pay attention to the cost
of goods in manufacturing not when you're in the business of
manuf acturi ng but many years before that when you devel op
t he process.

This is particularly true for biologicals where
the process and the product are intinmately coupl ed together.
In biological, such as the products of the biotech industry,
the product is defined by the process, as opposed to drugs
which are typically nore well defined chemically, the
product and the process can be developed a little bit

separately.
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The third area of innovation represents
manufacturing. And as | have al ready nentioned, this is an
area where firns are continuing, and increasingly so, to
focus on opportunities to reduce the cost of goods produced.

Many of the manufacturing innovations conme not
just fromthe technol ogy of manufacturing but how t hat
manufacturing itself can be nmanaged.

One of the other points | would like to draw your
attention to and build upon is this issue of innovation in
manuf act uri ng.

To understand manufacturing in the industry, one
needs to understand the structure of the pharnmaceuti cal
i ndustry gl obal ly.

And we find that not all firnms do all val ue-added
steps in the synthesis of a product. |In fact, many firns
only do part of the work.

We can |l ook at the participants in the
pharmaceutical industry as having three major conponents.
There's the fully integrated brand nanme pharmaceutical firm
in which the drug discovery process is taken through active
i ngredi ent manufacturer, formulation, fill, finish,
mar keti ng and distribution of the drug.

Many firms, however, participate differently in
this business. There are the generic manufacturing firns

whi ch manufacture the bul k active ingredient, and then there
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are the multi-source firms which will purchase bul k active
pharmaceuti cal drugs worldw de and distribute to a variety
of markets.

And you can see fromthis figure that these
constituencies are very much intertw ned, and the
conpetitiveness of each of these types of firnms, of course,
differs.

When you | ook at drugs that are generic drugs,
have been on the marketplace for sonetinme, are not protected
by patents, there is the opportunity to produce them
anywhere. The barriers to entry are |l ess than when you have
a patented product.

One of the interesting trends we see is that bulk
active ingredi ent manufacturers becone increasingly gl obal.
There is an increased anount of offshore production of
active ingredients when then can be accessed by either
mul ti-source firnms or even the fully integrated
pharmaceutical firns.

You have with the brand nane pharmaceutical firns
the opportunity to take a drug all the way through to its
final package form Yet, when a drug has gone off patent,
traditionally, as ancient ago as 10 to 15 years, these firns
woul d not continue to necessarily participate in those sane
products because they woul dn't have the sane |everage in

terms of profitability. And this becane the opportunity for
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the nmulti-sourcing firnms.

However, today one of the things that you find
fromsonme of the consolidation activities within the
i ndustry is one in which the brand name firnms are becom ng
very much intimately involved with generic practices, both
in maki ng bul k active ingredients as well as having their
own mrulti-sourcing operation for distribution of generic
products.

So one is seeing the structure of the industry in
ternms of the participants, how they behave, and how t hey
carry out the activities fromsynthesis through distribution
to change dramatically.

Now, |et nme summarize sone of the observations
with regard to manufacturing that we've made in | ooking at
this part of the industry during the past several years.

Manuf act uri ng has becone a point of conpetitive
advantage. As | nentioned before, 25 percent of the total
revenues are spent on cost of goods. The industry is
finding that it can becone nore conpetitive by attacking
that nunmber and trying to bring it down in order to provide
addi tional funds for support in R&. This alone can't be
done as an effective conpetitive strategy, and it needs to
be done in concert with inprovenent of research
productivity.

And when you begin to |look at the actions of firns
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in the industry, you find that on one hand they' re seeking
to inprove their revenue streamto the R& |ine and, on the
ot her hand, trying to inprove their R&D expenditures in
order to be successful in their product portfolio.

Well, one can look at this picture and begin to
wite what one mght call a prescription for conpetitiveness
for this industry. And the itens that | have outlined here
are not neant to be all enconpassing but to represent where
firms are focusing in order to increase their
conpetitiveness where, again, conpetitiveness is access to
future products, clearly a variety of issues that are
focused towards inproving research productivity.

Those firnms that are able to spend |l ess than the
$350 million a year per successful drug will have a
significant conpetitive advantage. And they, of course, can
do that by shortening the time |ine or reducing the cost
outlay for unsuccessful drugs so they can focus their
research doll ar.

Second those firnms that have focused on unnet
nmedi cal needs are | ooking at dollars froman expanded market
and not froma market receiving increasing and intensive
pressure on the revenue |ine.

Third, firnms who have devel oped a strategy to go
to energi ng nmarkets where when you | ook at the rest of the

worl d, while representing | ess than 20 percent of annual
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drug sales, is one that is expanding relatively quickly.

Essential to this prescriptionis the ability to
create and maintain an environnent that is conducive to
i nnovation. That requires financing. Any barrier which
restricts the flow of dollars into R& is going to have a
detrinental effect on the conpetitiveness of these firnms.

Regul ation is one of those often cited barriers to
constraining the cost of drug devel opnent.

Yet, the question becones not an absence of
regul ation as a goal but rather a balance of the appropriate
anount of regulation insuring safe and efficaci ous drugs on
one hand in the absence of over-regul ation or perhaps even
wor se uncl ear regulation for the process of drug
devel opnent .

The support of governnent research in the
bi onedi cal community has been a uni que conpetitive advant age
for firms in the United States because of the very |arge
medi cal comunity both within the governnent and the
academ c institutions that we have.

In addition to this list, excellence in
manufacturing is leading this industry to, again, generate
revenues for support of the R& line; and one has to be able
to respond to this changing custonmer with a greater anount
of buying power than the custonmers have ever had before.

We | ook at the pharnmaceutical industry as a

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N P

N N NN NN R R PR R R R R R R
g A W N P O © 0o N oo 0o~ W N+, O

666
responsi ve industry, one that is undergoi ng considerable
change, being subjected to considerably pressure, primarily
fromthe pricing side, but one that is respondi ng
increasingly effectively.

And | think that a title to an article that
appeared in the New York Tines on the 18th of QOctober read,
"Drug Makers' Results Hold Up In Spite of Pricing Pressure.”
And | think this particular headline describes the pressure
which is very characteristic of this industry.

Yes, it's under pressure. But on the other hand
and on the positive side, it's a responsive industry which
is going to neet these pricing pressures as long as it can
conpetitively develop a portfolio of products for the
future.

And | will stop there and would be glad to address
any questi ons.

Thank you.

CHAI RVAN PI TOFSKY:  Thank you, very nuch Professor
Cooney.

You have been watching this industry for awhile
now -- 20 years, maybe nore -- to what extent do you fee
that it's becone nore international?

It was international 20 years. Conpanies were
selling into each others' markets. But has that changed?

Is that all the nore so in the last 20 years?
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MR. COONEY: Yes, | believe it has.

It's interesting when you | ook at the distribution
of drug sales around the world and you find that, over the
| ast 10 years, 33 percent of the nmarket has been in the
United States.

Yet, you find that the successful conpanies who
are participating in these narkets, if they want to
partici pate, they nust participate globally, that even
t hough the distribution of sales has been relatively
stagnant -- "stagnant" is not the right word -- has been
relatively constant in order to be conpetitive in that
envi ronnent, you need to enter the marketplace gl obally.

For instance, it's very clear that it's faster to
get a drug approved and to see revenues fromthat drug in
Europe than it is in the United States.

So you find that many of the new drug entries are
first generating revenues abroad before they're generating
revenues here. And that becones inportant to a firms
conpetitive position.

The drug sales in Japan for instance, representing
21 percent of the world' s market, are very substantial with
very high profit margin. And there you conpete with an
i ndustry that is much | ess innovative in its new drug
devel opnent than the Wstern European or U. S. headquartered

firms.
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So, again, you find that it becones an attractive
mar ket that you really nust participate in.

So for a nunmber of reasons it has becone very
i nternational

CHAI RVAN PI TOFSKY:  Thank you.

And per haps sonme of the other speakers will want
to address this, but | want to give you a chance to as well.

On your prescription for conpetitiveness, which
| ooks about right to nme, have you encountered peopl e who say
that antitrust has been a problemin getting to those goal s?

MR. COONEY: There have been concerns that sone of
t he consolidati on which has been driven by the need for
econony of sale, econony of scope, could be | ooked at from
an antitrust point of view, that that would be a barrier.

There have been concerns rai sed about possible
antitrust action that would relate to technol ogy transfer
and consolidating technol ogy positions to develop a
conpetitive position.

So it's an issue which has been raised and is sone
concern, but it has been secondary to the barriers of
rai sing capital, on one hand, and neeting regul atory denmands
from ot her agencies on the other hand so far.

CHAI RVAN PI TOFSKY:  Thank you.

Conmi ssi oner ?

COW SSI ONER STAREK: On one of the overheads, you
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had a graph of various barriers that were encountered by
pharmaceuti cal conpanies. And you tal ked extensively about
sonme of the problens with regards to regul ati on by ot her
agenci es and sone of the barriers that were encountered
during devel opnent st ages.

On that chart there was also a section which
descri bed markets barriers. And I was wondering if you
coul d el aborate on, or discuss, what nmarket barriers you had
in mnd?

MR. COONEY: Not as well as a | can discuss the
ot her areas, which is why | stopped short in elaboration
t here.

| think some of the market barriers that we have
| ooked at in our programinclude the pressure that's being
brought to bear by consolidation of buyers: The |arger the
buyer, the nore pressure you have on pri cing.

The governnent, as a buyer, is certainly one of
t he constituencies that has put considerable pressure on the
pricing line.

The regul atory constraints associated with
| abeling often affect the size of the market and the speed
wi th which you can get your product on the market. And when
you realize that if you take a drug that's selling $100
mllion a year, that's roughly $300,000 a day on a seven-day

week, so that days of delay into the market place have a big
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i npact on generation of profits to pay back the very | arge
expense in drug devel opnent.

So these are sone of the kinds of issues. There
are many other issues in the market; and | think, perhaps,
col | eagues here woul d be better able to address sone of
those than I'm prepared to do this afternoon.

COW SSI ONER STAREK:  Thank you.

CHAl RMAN PI TOFSKY:  Sue?

M5. DeSANTI: | have a question. | was a little
bit confused in tal ki ng about the drug di scovery phase.

MR. COONEY: Yes.

M5. DeSANTI: On the one hand, the positives were
that there were a | arge nunber of players and that new
t echni ques, such as conbinatorial chem stry were enabling
nore players to enter into that.

On the negative side, | heard that it was costing

| m wonderi ng what your sense is of whether there
are just as many players trying to get into drug di scovery
as there were 10 or 15 years ago or whether there has been a
change in that?

MR. COONEY: Ch, there has been a dramatic
increase in the nunber of firns seeking to be in the drug
di scovery busi ness.

When you | ook at the 12, 1300 bi otechnol ogy firns,
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nost of which are private, nost of those are in sonme aspect
of the drug devel opnent business, in many cases have
identified a single nolecule around which they are investing
their Iimted resources.

I n other cases, they are buil ding busi nesses
around the ability of drug discovery, and then they |everage
that with a partner.

For instance, you find an increasing nunber of
conpani es, whet her they be genom cally based or whether they
are based on rational drug design or using conbinatorial
chem stry and conbi natorial biology that are seeking to
partner with [arger biotech firns as well as major
pharmaceutical firnms in very specific disease areas.

So the nunber of players, the nunber of discreet
activities wwthin a large nunber of firms in drug discovery
is quite high. [It's gone up very, very quickly.

M5. VALENTINE: You, | guess tw ce, nentioned --
once initially in your talk and then later in responding to
the Chairman -- that the nergers were taking place to take
advant age of econonies of scale and scope to contain
spillovers that m ght otherw se benefit conpetitors.

Can you be a bit nore specific about what
econoni es of scale and scope really are in various instances
of this business, when they're real, when we woul d know

them things like that?
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MR. COONEY: Well, the objective for a successful
firmis to develop this portfolio of products to go forward
in the future. The larger the firm the |arger that
portfolio, both in terns of nunbers of conmpounds as well as
t her apeuti c areas.

In the research stage, there can be econom es of
scale with some of the areas of research -- toxicologica
testing, for instance, sone of the discovery efforts, sone
of the pre-clinical devel opnent -- that you get by
devel opi ng a nunber of drugs in parallel so there can be
some econony of scale and al so scope and spillover
associ ated with research

You al so have the opportunity to inprove your
manuf acturi ng organi zation. Many of the traditional firns
have a | arge nunber of manufacturing plants. And, in fact,
there's a trenmendous excess of manufacturing capacity
worl dwide. A lot of this excess capacity has occurred as a
consequence of geographic barriers to markets. These
geographic trade barriers within Europe, within Latin
Ameri ca have been greatly reduced. So the need for this
di stributed decentralized manufacturing capacity is much
| ess.

And you find that by consolidation of the
manuf act uri ng organi zati on, you can reduce the nunber of

pl ants, get a better distribution of your plants and satisfy
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wor | d needs.

So there's an econony of scale as well as scope in
t hose operations as well. And, |ikew se, in narket
di stribution, there are additional econom es of scale.

So the econom es come from several different
activities.

CHAI RMAN PI TOFSKY:  d audi a?

M5. HGA NS: Hi, Professor Cooney.

You nentioned at the outset of your talk that the
structure of the industry is rapidly evolving and al so that
there are nmany nore price pressures on the products once the
pharmaceuti cal manufacturer is fortunate to get a product
t hat succeeds and gets it on the market.

Have those two factors affected, fromwhat you
know, the way that the pharmaceutical firm decides which
research to follow to conpletion?

MR. COONEY: Yes. Gven that there's not only

pricing pressure today -- and | think it's fully expected
that pricing pressure will increase with tine; it's not
sonmething that's going to go away -- and with greater

knowl edge of the cost of drug devel opnent, each indivi dual
firmmust be nore strategic in its selection of drugs that
it can invest resources into.

Firms that have chosen to go after nore nodest

mar kets -- perhaps those that are defined by the O phan Drug
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Act where you have sone protection when you enter the market
-- can be attractive. And without that O phan Drug Act to
protect certain classes of products in smaller markets, you
probably woul d have, where there's an expectation, there
woul d be | ess conpani es vying for those market
opportunities.

When you look within the firns and how they view a
drug devel opnent effort, they're very concerned about the
i ssue of reinbursenent and about how they're going to be
able to justify the cost that they' Il need to cover their
devel opnent costs, a price to justify reinbursenent of their
devel opnent cost.

So we see changes in how their strategizing about
whi ch products to go after, how to deploy the resources. It
has an i nmpact on how they can build and grow a research
organi zation, how they'll focus their research efforts.

Yes, it does have a significant affect.

M5. HGA NS: Do acquisitions, in your opinion
have any affects on that as well?

MR. COONEY: Absolutely. And one of the
strategies that has becone increasingly conmon -- in fact,
just during the past '93 to '94, the nunber of acquisitions
-- or alliances, rather, that have taken place has
approxi mat el y doubl ed between snaller firnms and | arger

firms, largely to gain access to technol ogy and/or product
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lines for devel opnent.

When you | ook at a 10- or 12-year devel opnent
cycle, costing per successful entity, over $300 million,
nost of that noney -- nobst of that cost is associated with
t he opportunity cost of the noney that you investnent.

So it becones very logical to |ook at an
acqui sition of a product opportunity when sonebody el se has
al ready spent noney to get through sonme of the early
devel opnent st ages.

So you find firnms acquiring opportunities of
products as they're nowinto the clinical trial stage or
pre-clinical or later into the clinical trial in order to

manage the ri sk.

So this large nunber of -- you know, this 12 or
1300 firms, many of which will consolidate, sone of which
wi || disappear, many will consolidate because they provide

opportunities for drug devel opnent by |arger firnms.
Personally, | think this is a very healthy
envi ronnent and one that maxim zes the opportunity to
transfer technology fromthe university, fromthe governnent
research | abs into therapeutic practice.
So | see it as a very healthy environnment in that
regard and one that |I think will prove to be nore
cost-effective in the long term

CHAI RVAN PI TOFSKY:  Thank you.
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Movi ng on, our next participant is WIlIliam G een,
Senior Vice President, Secretary and CGeneral Counsel at
Chiron Corporation in Eneryville, California.

Before joining Chiron, M. Green was a partner at
Brobeck, Flagger in San Francisco where, anong ot her things,
he Chaired the Professional Conpensation Committee and
served as the Practice G oup Leader in Corporate and
Fi nanci al Servi ces.

In the past nine years, M. Geen has served as
Director of the California Foundation for Ml ecul ar Bi ol ogy.
And for the past eight years, he has been a Director, as
well as Chair, of the Audit and Finance Commttee for the
Irwin Menorial Blood Centers of San Francisco.

M. Geen?

MR. GREEN. Well, thank you, M. Chairman.

The conpany that | represent is Chiron
corporation. |It's naned after the Greek centaur in
myt hol ogy that delivered the healing arts fromthe God to
Aescul api us. The nanme was thought up by the founder's son
who happened to be studying G eek. And | keep telling that
story nostly because gets it Chiron and Chiron wong the
first tine out.

Chiron is able, I think, to bring to this audi ence
a couple of nore focused perspectives. W are in the

bi onedi cal research and devel opnent busi ness and not nore
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globally in the pharnmaceutical industry. | guess we are
part of the nore gl obal pharmaceutical industry, but | would
liked to be focused with you today on the product
information part of bionedical research and devel opnent.

That segnent of activity is intensively
i nnovative. It's producing now products that | think have
the prospect for transformng the practice of nmedicine, in
addition to transform ng the econom ¢ and commerci al
i ndustry in which that occurs.

Per haps because of that highly innovative
conmponent of product devel opnent, it's a very useful
paradigmfor this group to be studying in terns of
under st andi ng i nnovati on and understandi ng i nnovation in a
conpl ex, technical environment and an environnent where
there is, undoubtedly sonme prospect for a role for
conpetition analysis.

| would |ike to make essentially four points with
you today. The first of themare, | hope, a factual
delivery of testinony; and the last is my opinion.

First, biotechnology and bionedical R& is highly
i nnovative and is, therefore, socially highly desirable.

Second, that that bionmedical R& is translated
into conmercial utility, largely through the incentives
provided by the intellectual property law. There is al nost

no bi ot echnol ogy R&D that goes on anywhere in the devel oped
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world that isn't subject to patent applications with the
result that the patent nonopoly and attendant intellectual
property rights are every where present.

| think a case can be nade that w thout those
incentives, the translation of research into conmerci al
products woul d be dramatically | ess effective, particularly
when the fruits of the R&D are com ng from governnentally
funded and university supported research institutions.

Third point, bionmedical R&D relies very heavily on
col | aborative active and cooperation anong private and
public entities in order to translate this technol ogi cal
i nnovation into comrercially realizable products.

Chiron is highly collaborative. It participates
in a very large nunber of joint activities in the research
and devel opnment process for bionedical products. By it is,
by no nmeans, unique. Essentially all of the major products
that have cone to the health care industry from
bi ot echnol ogy are the creature of sone coll aborative effort,
and frequently conplex collaborative effort that involves
university or public sector activities followed by private
sector activities by entrepreneurial conpanies and then
downst ream commerci al i zation activities by the major
phar maceuti cal conpani es.

My last point, which is essentially conjecture, is

that, at least in the area of R&D that |'mfamliar with, |
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don't think that the emergence concepts of antitrust
regul ati on based upon a nmark for innovation provide a very
robust theory, yet.

| don't think they provide sufficient rigor to
have a useful or predictive or predictable franework in
ternms of describing what m ght be potentially distortive
anti-conpetitive effects. And | think that the application
of those kinds of theories before they are robust and
ri gorous have sone risk of inposing a cost or a tax on the
i nnovative process here which | think is critical.

This outline departs a little bit fromny outline
that | provided to you earlier. | did that for two reasons.
One, | thought it nade nore sense because | didn't really
like the outline very well after | read it again. And,
second, the outline contains an enbarrassi ng Freudi an
t ypogr aphi cal error.

On page 2 where | say that 1'"'mgoing to tal k about
hi ghly cooperative activities which confine technol ogi es,

t hat shoul d be "conbi ne technol ogy" not "confine
t echnol ogy. "

| can't imagine talking to the FTC about
"confining technol ogi es. "

Let ne go first, then, to the innovative nature of
bi onedi cal research. W are in the process of, | think

creating products which will, in fact, transformthe
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practice of nmedicine. W are beginning to introduce
products that are providing treatnents, for the first tineg,
for maj or unnet medi cal needs.

| think over the course of the next 5 to 10 years
and maybe well beyond that, this transformation can have a
very significant affect upon society and public health.

At Chiron, we have recently introduced wi th our
partner Burlex the first treatnment for nmultiple sclerosis
t hat has ever existed in Beta Interferon.

W are in the very |ate stages or very early
regul atory stages of approval with our partners from Sefal on
for the first treatnent for Lou Gehrig's disease, which is a
debilitating, always fatal neurodegenerative disease. The
product there is called Insulin-like Gowh Factor 1

Interestingly we a cloned and expressed that
product in 1982. That product was in devel opment wth other
partners for 11 years without finding a successful hone,
wi thout finding a disease which it could effectively treat.

The application of G- 1 for neurodegenerative
di seases was not obvious. And our partner Sefal on undertook
the risk of investing in that program It now appears that
we're going to, for the first tinme, have a treatnent for Lou
Gehrig's disease in a circunstance where all of the snart
people in the world, including ourselves, didn't think that

t he application was possi bl e.
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These transformations in the nmedical practice are
likely also to result in structural changes in the health
care industry.

Sonme of these relate to the fundanmental change
which is possible in the value cost nodel that new
technol ogy can bring to health care.

For exanple, it has to be nore economc froma
soci ety perspective to rely upon vacci nati on and di sease
prevention than it is to rely upon new treatnents for
di seases once they are incurred.

The investnent by biotechnol ogy conpanies
generally in new nodel s of vaccination and i nmuno-prevention
and i nmuno-t herapy have the real prospect of resulting in an
aggregate reduction of health care for society.

The sane is true of finding new ways to di agnose
di sease and new ways to provide information from di agnosi s
to the practicing clinician so that the clinician, in real
time, can judge the effectiveness of currently avail able
t her api es or prospectively created therapies.

What are the characteristics of innovation in the
bi ot echnol ogy research market? Well, first, as Professor
Cooney pointed out, it's expensive. Biotechnology offers
sonme process maybe of reducing the aggregate cost of that if
we can get to be better at predicting those things which

will work well fromthose things that won't work well. W
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aren't there yet.

And it's quite unlikely that we're ever going to
get to a reduction of those costs by an order of nagnitude
because of the heavy conponent in those costs of the
clinical trial process, which is required here and

el sewhere, in order to gain regulatory approval for these

products.

Furt her, the innovation occurs in an environment
where it is not always -- in fact, it is rarely --
predi ctabl e what the outcome will be. Most of the cost are

a good part of the opportunity costs associated with that
expense to devel op successful products relates to the cost
of bringing along unsuccessful products.

And bi otechnol ogy, while it is getting better at
hel pi ng peopl e understand the mechani sm of action of
di sease, is not perfect at that. |In fact, it's far from
perfect, with the result that our innovative activity is
al so occurring in an environment in which innovation occurs
in a non-predictable, non-linear.

Pr of essor Cooney has pointed out to us the |ong
| ead tines associated with this, typically 10 years,
occasionally up to 15 years, from |l aboratory or concept
di scovery to product introduction, during which tinme very
substantial investnents have to be nmade in order to realize

on the commercial opportunity.
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This long | ead tinme and hi gh expense neans that
substantial investnents get nmade prior to the time that you
even know whether commercial reality is going to provide you
with a pay back

Pr of essor Cooney points out that the
pharmaceutical industry as a whole and the biotechnol ogy
industry is highly fragnented in the research part of
bi onedi cal research. It's even nore fragnmented than that,
because the nunber of players that are participating are
probably in the nultiple hundreds, perhaps thousands,
because you have to include the hundreds of universities
around the world that are seeking noney to performresearch
activities for their own purposes.

Some of that is funded by national entities here,
the National Institutes of Health, and other countries; but
a large portion of it is also funded by private capital.

These players are all conpeting for research noney
and, in sone respects, are all sources of innovation within
t he bi omedi cal community.

Further, at the very early conceptual |evel of
understanding what it is that is invented that makes a
di fference in biotechnol ogy and bi omedi cal research, it
isn't a very expensive proposition. A laboratory with 10
people is probably an efficient and effective entity for

early stage, basic research
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Now once that basic research has occurred, it
dramatically increases in scale and scope in order to
devel op that into a product. But the innovative activity,
whi ch is generating the enthusiasmin bionedical research
occurs in quite small econonmi c units.

And there is no real barrier to entry of that
ot her than know edge of the participants. And know edge of
the participants is not difficult or not terribly difficult.
It isn'"t an insurnountable barrier in any event, in this
area, because of the high degree to which research results
are published.

For ethical, scientific, academ c, prestige, other
reasons, nost of the founding technol ogy in biotechnol ogy,
at least in the nedical arts, is published in peer revi ewed
periodi cal s al nost as soon as it occurs. The only gating
itemon that is an effort to secure patent protection prior
to the time the publication occurs. But it's nearly
i nst ant aneous.

The results of product innovation in bionedical
research, obviously, fall into output markets or product
mar kets. These, | believe, are essentially global, and they
are highly regulated. And they are regulated with differing
regul atory reginmes in differing countries, which presents
some geographic differentiation with respect to market

entry.
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But all players seeking to comrercialize products
of bionedical research, | believe, seek to use those results
essentially in the entire devel oped world. And the process
is really a question of cost and tine in order to get the
regul atory approval s necessary to do that in each
jurisdiction.

Pr of essor Cooney points out that the market is
becom ng increasingly price sensitive as buyers becone nore
concentrated and as nore governnental entities, particular
i n Europe and Japan, becone nore increasingly involved in
establishing the prices of products in those markets and as
rei nbursenent or private insurer entities in the United
St ates and el sewhere becone stronger and nore sensitive to
price and cost of health care delivery generally.

So how does the industry deal with these high
costs, these high levels of uncertainty, it's rapid
evol uti on?

The answer is that it does it by collaborating.
And | believe that collaboration is essentially the only way
that we, then, manage -- we have been able, successfully, to
transl ate the devel opnents in the industry and in
universities fromthe md 70's on, into conmercial products.

Chiron has been a significant participant in
col | aborative activities. W have had, over the past five

years, several hundred funded prograns with over 50

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N Bk

N N N N NN R R PR R R R R R R
g A W N P O © 0O N o 0o M W N+, O

686
universities. W have about 650 currently active agreenents
in which we provide biological nmaterials for research
purposes to others, principally universities.

We have, currently, over 300 active coll aborations
Wi th other conpanies in private industry. Those run the
whol e ganbit of activities fromstraightforward |icensing,
to transfer of material and information in a sharing
environnent, to research for hire, to nore conpl ex
commerci al coll aborations that seek to have us participate
in downstream activities in addition to the basic research
activities that have been our strength.

These col | aborations, as | pointed out earlier,
are frequently conplex. They frequently involve public
sector activities. They al nbost always involve an
entrepreneurial, snmaller conpany and in the end, typically,
have invol ved maj or pharnaceutical conpanies in
commerci al i zati on, manufacturing, marketing, and selling.

The first product of biotechnology is an excellent
exanple of that. It's reconbinant human insulin, which was
first comercialized in 1982. It's a product of research
wor k funded by the NIH and others at the University of
California, San Francisco, and the City of Hope Hospital in
Los Angeles. The fundanental applied research activity was
done by Genentech and the product was ultimately

commercialized by Eli Lilly.
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The sane is true of the nost inportant of the
| ar gest product of biotechnol ogy, Uretroproiten
(Phonetically), which was discovered in the University of
Chi cago, exploited by Angen and Johnson & Johnson; and our
first product, which is a vaccine for Hepatitis B, which
was, essentially discovered in the University of California,
San Franci sco, devel oped by us and commercialized by Merck.

The reasons for coll aboration are obviously.
Whether it's risk sharing, it's portfolio diversification,
it's seeking to get downstream cooperative conpl enentary
assets necessary to translate the product of basic research
into a conmercial activity.

Those itens are not available typically. They
aren't easily exploitable at all by researchers in
universities, of course. There are relatively few
bi ot echnol ogy conpani es that are vertically integrated.
Chiron is close to being one. There are probably a handful
of others that are vertically integrated.

But even for vertically integrated biotechnol ogy
conpanies, it's not possible to develop all or even nost --
or even sone, in sone case -- of the fruits of the early
research into products.

Wil e these generally, conplenmentary, verti cal
aggregations of skills and technol ogi es are necessary in

order to commercialize products, they aren't the only
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col | aborations that we have done; and they aren't the only
col | aborations that are bei ng done sponsored by the
pharmaceutical industries generally.

There are other collaborations in which it's
necessary to bring together different sources of technol ogy
and different technol ogies.

In drug discovery that's now under way and nore
particularly in efforts to understand future, better, the
exi sting mechani snms of action of disease and to find
channels for bringing useful therapeutic agents to a di sease
site, it's frequently necessary to conbi ne extensive
know edge of biological activity with delivery systens, with
nmet hods for delivering the biological agent to the site of
t he di sease, for causing that biological agent to be
ef fective, bringing together the conponents of that is an
artformin coll aboration, because essentially no university
and no conpany, including the major pharnaceuti cal
conpani es, have all of these technologies internal to
t hensel ves. And even if they did, it would be inpossible to
mai ntain those at the state of the art.

Therefore, to nove technology at the state of the
art fromthe | aboratory to conmercial product, | postulate,
that it's always going to be, or at |east for the
foreseeable future, likely to be necessary to have

substantial, technol ogy coll aborati on between participants
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in the biotechnol ogy research environnent.

A good exanpl e of the analysis that m ght have
under pi nned a | ook at this kind of bringing together of
conplinmentary technologies is the recent acquisition that we
made of Viagene, which is a gene therapy conpany |ocated in
San Diego, in the course of the Hart-Scott-Rodino review of
that acquisition, | had the good fortune to chat with
several of our participants on the table here about whether
t he exi stence of a gene therapy programin Chiron was
additive to the gene therapy activity Viagene, with a view
of understandi ng whether there really was a nmarket for
i nnovation issue presented by that conbination.

| think the straightforward answer was that there
were easily a half dozen private conpanies that were
pursui ng gene therapy as a technology. And there probably
were a dozen universities that had substantial prograns in
gene therapy. And there is an unknown nunber of major
pharmaceuti cal conpani es that al so are pursuing gene therapy
t echni ques, so that the basic nethodol ogi cal approach is not
sonmet hing that was concentrated at all by this activity.

For fundanentally, however, it seens to ne that
the rel evant anal ysis was, and should be, how is gene
t her apy bei ng applied by Viagene and Chiron or two ot her
conmpani es that are proposing to collaborate in this way?

And that requires sone | ook at what m ght be the
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desired applications for the gene therapy approach, where
t he nost obvi ous one for considering in that case was
seeki ng a gene therapy approach to treating AlDS.

There are, however, probably a half dozen ot her
known approaches to AIDS that are approaches that are being
pursued by others independent of gene therapy. These
i ncludi ng straightforward biol ogi cal prograns and i nmrune
stinmulation prograns and the |ike.

And the nunber of participants that are seeking
non- gene t herapy approaches to AIDS probably is in the 50 to
100 level as well, with the result, it seens to nme, that we
have fairly easily denonstrated the notion that there was no
conpetition or consolidation issue with respect to that
t echnol ogy.

What, then -- if |I can be allowed to postulate for
just a mnute on market for innovation? Wat, then, does
bi onedi cal research tell us with respect to the energing
concepts of markets for technology or nmarkets for innovation
in the antitrust context?

| just don't believe that biotechnol ogy provides
substantial support for these theories as are now
articulated. | don't believe that the anal ytical approaches
are strong enough to provide a replicatible or predictable
anal ytical approach to the facts as we see themas likely to

energe in biomedical research over the near term
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Plainly, there is a generalized market for
i nnovation. That is you can buy R&D. But it's utterly
fragnented, and there are thousands of participants in that
market. And as | indicated earlier, it's easy to enter;
universities are the big player; and the public sector is as
well. There is essentially no market concentration, no
sense of market power, in the generalized nmarket for
innovation as it relates to biotechnol ogy.

An anal ysis of product or output markets that are
characterized by a substantial innovation is also, |
suspect, possible; and bi otechnol ogy and the bi onedi cal
research area certainly is one. There is, inthis area, a
great deal of flux, a great deal of change, triggered by
t echnol ogy and sci ence.

But the analysis, again, here has to start with a
definition of what the useful output market is. And it
seens to ne that the conventional tools of antitrust
anal ysis, likely, are sufficient to provide protection of
t hose out put markets to the extent that they are definable.

To the extent they aren't, either because of
gl obal issues or the notion that innovation operates over
time to transform markets, then | wonder whether we aren't
| ooking into too foggy a glass if we attenpt to apply
i nnovati on nmarket analysis to bionedical research.

| would note, for exanple, that the
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Roche- Genent ech case in 1990 before the Comm ssion, called
up as one of its issues the overlap between the two
conpani es of their seeking research prograns to find a CD-4
cel |l -based therapy for AlDS.

Well, they weren't the only ones trying to do
that. We were, too. It's now five years later, and there
is no such product.

So | have to suggest one will find it hard to
predi ct what product overlaps for bionedical research are
really likely to have near-term product inplications.

In fact, | suggest that it isn't really easy to
predi ct success before the end of Phase IIl clinical trials.

Pr of essor Cooney points out that a substanti al
fraction, nmaybe 40 percent, of products in Phase II
clinical trials don't work. That being so -- and that being
so late in the devel opnment schene -- that's in the ninth or
tenth year of developnent; that's after $300 million plus or
m nus has been invested in this. Still, with that |evel of
unpredictability, it seens to nme that it isn't at al
obvious that a close scrutiny of the facts in those
ci rcunstances are going to yield particularly predictive or
replicatible results.

It further is not possible to predict performance
attri butes of products even after Phase Ill clinical trials.

And performance attributes are products which can plainly
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shift market share. It will depend typically on the clains
that ultimately are allowed to be advertised by the FDA and
conparabl e regul atory regimes in other jurisdictions.

Those clains aren't knowable with any certainty
until the regulatory agency speaks and are only dinmy
percei vable at the end of a Phase IIl clinical trial.

| may be beating a dead horse. So | will stop
here on that note?

CHAI RVAN PI TOFSKY:  Well, | have some questions
here for you

MR GREEN:. Let ne nake one further comment, M.
Chairman, if | can; and it's a fairly obvi ous one.

And that is that, if an analytical tool is not
hi ghly predictive of the outconme, then the application of
that tool is a cost to the subject matter that's being
regul at ed.

And | submit that if the subject matter that's
being regulated is innovation in health care, it's a high
cost to society to subject it to that kind of a burden
wi t hout having sufficiently robust and sufficiently rigorous
anal ytical approaches to provide predictable results.

And with that, | will retire.

CHAI RVAN PI TOFSKY:  Thank you. You raise sone
fascinating issues.

| agree with you that the predictive ability, when
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you' re tal king about R& markets, is far |ess than when
you' re tal king about production or sales nmarkets. But |et
me under st and what you're sayi ng.

You nentioned gene therapy. You nentioned the
merger that your conmpany was involved in. | wasn't clear
whet her you were saying: Look, why worry about a nerger in
that area? There were six other conpanies and a cluster of
uni versities who were doing simlar work.

O are you saying that even if the six conpanies
in that industry all got together and nerged or got together
in a single joint venture, that there's really nothing to be
lost in society, that one is as good as six or, in any
event, it's so hard to predict that we ought to keep our
hands of f?

MR. GREEN. Well, we were benefitted by having
both those argunents available to us in our reviewwth the
Conmi ssi on.

| guess | would subnmit that it is not obvious that
t he conbi nation of parallel technol ogy prograns presents an
antitrust risk in a clearly definable output markets
sufficient to justify an extensive analysis of it. Now
that's a pretty aggressive position, and | don't know that |
have to defend that to the end.

CHAI RVAN PI TOFSKY:  Well, spell it out for us.

nmean doesn't rivalry and conpetition have sonething to do
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with stinmulating energy in the research market as well as
t he sal es markets?

MR. GREEN:. | think bionedical research innovation
is stimulated by activity that is nmuch earlier than the kind
of activity that we are now tal king about in the | ate stage
of devel opnent.

Plainly the fundanental innovative stuff that goes
on in universities is not driven by conmercial conpetitive
activity.

Further, | believe that the 1300 or so privately
fi nanced bi ot echnol ogy conpani es that are pursuing
opportunities are doing it without a close scrutiny of
conpetitive activity. There is a general awareness of what
others are doing. But | don't believe it's spurred by
conpetition, per se.

| don't think that conpetition is harnful here at
all. No, conpetition, plainly, is a useful factor.

CHAI RVAN PI TOFSKY: Let me clarify one other point
that you made. O maybe | just didn't get it right.

You were tal king about Merck and Lilly and the
fact that when you get further down the line, you' re going
to want a conpany who has conpl enentary abilities to market
t he product.

How early in the process do you commt to that

mar keti ng conpany? | know it varies. But, in general, do
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you conmit to a marketing conpany at the very early stages
of RRD? O do you wait until you nove down further?

| know you tal ked about needi ng noney to finance
the R&D; al though, the capital market is certainly generous
to the biotech firnms and thinks very well of them

How does that work with dealing with the marketing
conpany?

MR GREEN: | think it varies with the
bi ot echnol ogy conpany. Typically earlier in the research
program that you can gain support froma corporate partner,
one, the nore that validates your technol ogy and nakes you
attractive to capital markets; but, two, the smaller share
of the downstream pie that you get.

So to the extent you can afford to and have the
conpetency to nove a product downstream in applied research
and maybe into pre-clinical devel opment you' re going to be
able to obtain a better price for the technol ogy when you
transfer it.

And, by far, the dom nant fraction of bionedical
research activities by the small er biotechnol ogy conpanies
are in that nodel

There is an effort to bring themas |ong as far as
you can and then to partner up.

CHAl RVAN PI TOFSKY:  Susan?

M5. DeSANTI: | have a couple of questions.
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One, | was intrigued by your comment that a | ot of
the research is visible because it's all published in the
journal s.

s there a point at which the research becones
i nvisible or secret?

Are you talking primarily about certain processes?
O is there a distinction?

Because the inpression that | always had was that
R&D was al ways conducted with a great deal of secrecy.

MR. GREEN. | think that there are a couple of
uni que aspects of this industry that cause the research
activity to be nore visible than m ght nornmally be the case.

The first is the |arge conponent of it that goes
on in public institutions and academ a.

The second is the ethical issue associated with
havi ng di scovered an inportant health issue and keeping it
secret. | think the industry, in all of its dinensions, is
very good at publishing information that can be benefici al
to others in devel opi ng conplinentary technol ogy and the
like.

Now, they do it after patent applications have
been filed. But there's quite a |ot of publication here.

Now, further, is, obviously, trade secret-type R&D
that goes on with the industry, too, nost of that | think is

downstream activity. It's process devel opnent activity or
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it's nethodol ogical things. It's: How do we approach these
ki nds of problens? Wich are tools of the trade which can
be val uabl e.

But | think as to the product breakthroughs, the
ki nds of things that result in conpositions of matter or
approaches that would be translated into comrercial products
as opposed to processes for creating products, | think that
tends to be quite open.

M5. DeSANTI: One followup questions to one of
t he Chairman's questi on.

Tal ki ng about whether there was any firmthat
woul d follow froma conbinati on of parallel R& tracks, siXx
tracks going to one, isn't there a potential of a |oss of
what may, in fact, turn out to be the right track?

We have talk a | ot about how many tracks turn out
to be the wong path way.

| f you go through and you conbine six into one,
isn't there a potential that you're going to | ose the one
that actually woul d have worked out, and then you'll have a
del ay getting the product to market?

MR. GREEN. | guess, conceptually there's a
possibility of that happeni ng.

If 1 had six paths going on with a single conpany
-- and, in fact, Chiron does have four different paths

underway to discover a therapeutic for H V.
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Now, it's doing because it doesn't know enough --
nei t her does anybody else -- to be able to sel ect anobng
those paths. But as it becones able to do so, because one
| ooks nore prom sing than another, it's going to select the
nore prom sing of those paths.

And | submit that that's part of efficiency.
That's sonmething that you would |i ke to have happen

M5. DeSANTI: Right. But if the decision is nmade
si nply because there's a conbi nati on of conpanies, rather
than there's a decision nade that this is, in fact, not a
wort hwhi | e endeavor conpared to the results you're getting
in sone other path.

| nean, isn't that a potential cost?

MR GREEN. | think it would be a potential cost;
but I don't know, as a matter of fact, of any such
circunstance. So ny factual testinony to you is, | don't
t hi nk that happens very mnuch.

MS. DeSANTI: To what extent does Chiron have
si mul t aneous different R&D tracks going on directed towards
t he sane potential application?

MR GREEN. It's quite rare. HVis really the
only one.

M5. VALENTINE: Actually, both you and Professor
Cooney, too, | think this research diversity issue is quite

i nteresting.
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Both of you, in ternms of intra-firmand inter-firm
research diversity, how nmuch is that diversity
determi native, both of the costs of any one company, and its
results? And how nmuch would it be determ native of results
anong or across conpani es? Having nore or |ess diversity?

MR. GREEN. |'mnot sure | understand the question
wel | enough to answer it.

MR. COONEY: That's why | was passing it to you.

M5. VALENTINE: Al right. To what extent does
research diversity initself, let's say in your firm becone
a significant factor in your costs?

And to what extent, also, is it a significant
factor in your results?

That is, do you want it very much because it is
what tends to get you good results, if you don't start out
with your four tracks, you won't even find the one?

And to what extent, however, is it also a cost,
which I think I'mhearing fromyou and that you want
elimnate the costs as quickly as you can focus on the one?

And does it make a difference when you're | ooking
at it within one firmand across many firnms?

MR. GREEN. Maybe | can dodge that question
artfully.

|"mnot sure, as a lawer, I'mvery well skilled

in answering the question on whether diversity and
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i nnovation is constructive or not.

My inpression, generally, is that a single firm
woul d drive to efficiency and would want to be focused as
early as possible. And the elimnation or reduction of
alternative diverting activity should be a goal. |'m not
sure that it always is, but I would think that would be the
nodel .

Now, across firns, naybe we can ask Professor
Cooney to comment.

MR. COONEY: The question of research diversity
within a firmis one that's a difficult balance of cost, as
was poi nted out.

First of all, one of the inportant ways that the
research prograns have evolved in pharmaceutical bionedi ca
research in the | ast decade or so is the ability to focus on
t he nol ecul ar basi s of di sease.

Now, in order to develop very targeted drugs in
the nost efficient conpetitive way, you need to invest a
fair anmount of noney into understanding the nol ecul ar basis
of disease fromthe point of transcription of DNA all the
way to expression of proteins and their subsequent actions
in the cell.

This requires sone diversity in research and
nol ecul ar bi ol ogy, cell biology, nolecular genetics, and the

l'i ke.
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As a consequence nultiple therapies have evol ved.
For instance, | know of a nunber of firms where the use of
gene therapy versus a protein replacenment therapy versus
smal | nol ecul e design as possi bl e nmechanisns for treating
t he sane di sease are under active consideration.

When the opportunity is big and it's an inportant
target, that diversity, | think, is inportant to
conpetitiveness.

And | think in the Chiron case where he descri bed
H'V, that's an exanple. But the firns are very selective
when they create that kind of diversity.

Di versity anongst firnms is very common, because,
agai n, when you develop a strategy for drug devel opnent, you
recogni ze today that there are nultiple targets.

We aren't screening 500,000 conpounds agai nst
virus or an infection or sonme di sease process; but rather
we're saying: Here's a receptor to which we would like to
bind a nolecule, or: Here's a transcriptional event in the
cell which we would like to inhibit so the different firns
take on different strategies based on their core technol ogy.
And it's that core technol ogy anongst different firnms that
creates a diversity across the firns.

So there is sone of both. And there is a high
cost associated with diversity. And you can only afford to

do it if you have the revenue streamand the target is big
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enough.

CHAI RVAN PI TOFSKY:  d audi a?

M5. HHGA@NS: Hi, M. Geen. | assune that since
we tal ked about the Viagene acquisition and even though our
t heori es are sonmewhat |ess than well devel oped, we cane to
the right decision; is that --

MR GREEN.  Yes.

M5. HGA NS: (kay. As you, inside Chiron, |ook
at your Phase Il, for exanple, devel opnent drugs -- drugs
that are in Phase Il, | know, are costly, but they only get
even nore costly as you nove into Phase Il -- how does the
nunber of other conpanies working in Phase Il in the sane
area affect your decision about whether to spend the
research and devel opnent to go into Phase I1?

MR. GREEN. There probably is an increase in the
hurdl e rate of predictive success that you woul d have to
have if there were a great deal of other conpanies or
significant other conpani es and you knew themto be ahead of
you.

The trade offs are pretty obvious. By the tine
you get into Phase Il, you will have invested four years,
five years, plus substantial dollars. And if you think that
you have a good shot, fair shot, sonme shot at coming up with
a product which is differentiatable or yours will work and
theirs won't, it's quite likely you'll pursue it.
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So ny sense is that people tend to pursue those
opportunities if they think there's a reasonable basis for
success and differentiation in the ultimte product.

M5. HGANS: If it looks |ike your product may be
the fourth B-2 product would you pursue it?

MR. GREEN. No. | nean, there's obviously a
decl i ning sl ope there.

M5. HHGA@NS: Wuld the third or the second be
yes? O where can you draw the |ine?

MR. GREEN. It nust be something where you would
bal ance the opportunity of the size of the ultimte market
and the technological risks that are in front of you.

| think, typically, people do pursue second
products. At least they do if the first product is still in
trials itself.

M5. HGANS: And fourth is probably typically
not? Wiereas third is the m ddl e range?

MR. GREEN. |' m guessi ng.

CHAI RVAN PI TOFSKY: (kay. Let's take a very short
break to allow the reporter to catch his breath and get a
new supply of paper.

But we can resune in about five mnutes, | think.

(Wher eupon, a brief recess was taken.)

CHAI RVAN PI TOFSKY:  Resum ng t hese proceedi ngs,

our third participant is Derek Schafer, Chairmn and Chi ef
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Executive O ficer of Schafer International, an international
technol ogy transfer group that provides opportunities for
t echnol ogy comrerci ali zation, especially in health care and
bi osci ences.

From 1990 to 1994, Dr. Schafer was President and
CEO of British Technology Goup U S. A and Executive
Director of the United Ki ngdom based parent.

During his 20-year career at BTG Dr. Schafer was
responsi bl e for various types of technol ogy transfers,
primarily in the area of pharmaceuticals and bi ot echnol ogy.

In addiction, he led nmany of BTG s |icensing
canpai gns, including one that established MR scanner
patents as a nmmj or source of revenue for the organization.

Dr. Schafer has the unusual vantage point to
comment not only on innovation technol ogy but innovation
technol ogy in a gl obal context.

It's a pleasure to wel cone you here.

MR. SCHAFER. Thank you, M. Chairman.

As you have said, | have spent nobst of ny career
taki ng technology froma variety of different sources and
nmoving it, transferring it, to a variety of different
conpani es and working with those conpani es to devel op the
technol ogy, put it on the market.

And what | wanted to do was to provide sone fairly

general observations on the subject that we are | ooking at
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today fromthat vantage point.

| think the first observation that I would nake is
that the commercial world has changed dramatically in
relation to new products and innovation, and | think that's
guite general. Conpanies have to find new products. |If
they fail to innovate, they |lose out in the marketpl ace.

What was possi bl e sonme years ago to have a
dom nant position with products which had been around for a
long tinme and were not the best products is no |onger
sustai nable. Indeed, | think what we have witnessed in a
variety of industries in recent years is conpanies, as they
fail to innovate and rapidly and effectively, in conparison
with their conpetitors, actually are finding thensel ves
fighting for their very survival

So | think the overall conclusion is that
t echnol ogy has noved to the top of the list of factors which
determ ne market performance and, indeed, which the
regul ators have to | ook to when anal yzi ng market dom nance.

And what |'ve tried to dois, inrelation to the
bi ot ech and pharnmaceutical industries, is to distinguish two
di fferent types of technol ogical resource, if you like,
whi ch i npacts on success in those industries. And | think
t hey have rather different consequences.

The first is basically a critical in-depth ability

to deliver the products through the whol e i nnovative process
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to market.

And the second is the process of inventiveness, if
you |i ke, for meking those inmaginative steps forward that
create products that make a real difference.

Now, in relation to the first of these, the depth
devel opnental expertise and professionalismthat's needed is
really dictated by the nature of the industry. It may be a
matter of ensuring product safety, dealing with regulatory
bodi es, neeting a whole variety of standards, or just the
sheer technical conplexity of the area.

But whatever it is, there's usually a very
substantial anmount of expertise and depth needed in order to
conpet e.

And in the pharnmaceutical industry, as we have
heard al ready today, the requirenents for proving safety and
efficacy to the satisfaction of the FDA and other regul atory
bodi es around the world, enbodies clearly -- and has to be
-- ainternational industry; and, indeed, of satisfying
t hose requirenments because it's sensible and wise to do so,
nmeans that conpani es have to build up resources which really
require a great deal of concentration of expertise. The
process is a very lengthy one. And that ability to go
t hrough all of the devel opnment phases, conducting clinical
trials, and so on and the sheer organization of that. It

has proven to be very difficult to build up and to break
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into by new participants in this nmarketplace.

For many years, it appeared to be a really
i nsurnount able barrier to entry into the pharnmaceuti cal
i ndustry, which is not as serious an issue, because, as
Pr of essor Cooney has pointed out, this is a very and has
remai ned a very fragnented industry in terns of having a
| ar ge nunber of players.

But that's not because it's very easy to becone a
phar maceuti cal conpany.

Now, | think that in this context, the devel opnent
of the biotechnol ogy industry has been a very, very
important issue in terns of conpetition in the marketpl ace.

When | say "biotechnology,” I"'mreally using it as
a shorthand for what are now quite a diverse range of
conmpani es whi ch are focused on new i nnovati on approaches to
t he pharnmaceuti cal market whether that be by biol ogical
products or by conbinatorial chemstry, a whole variety of
very technically sophisticated approaches.

For the reasons that both of the previous speakers
have touched on, the biotechnol ogy industry, which has been
fuel ed by a conbination of venture capital -- and the United
States is absolutely outstanding in its record with these
conmpani es -- and innovative science, they have tended to
find their initial strength in the introduction of new

products in the whole process of innovation.
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And | think my particular reconmendation in
relation to the biotechnol ogy conpanies is that antitrust
needs to recogni ze themas a very positive force for
conpetition in the pharmaceutical industry and in particular
to ensure that the devel opnent of antitrust doesn't hinder
their ability to raise capital and to conpete.

| think it is inportant to recognize that an
i ndustry which is dependent upon investnent capital and
i nvestor sentinent, rather than on cash flow from existing
products, has a financial strength which can fluctuate quite
substantially over relatively short tine scal es.

The devel opnment of sizeable presence in the
mar ket pl ace is not easy to achieve. And the conpani es,
again as Wlliam Green in particular has pointed out, have
to rely on often conplex commercial and technical
rel ati onships with both other conpani es and di verse sources
of technol ogy.

And | think we need to ensure that such
rel ati onships are, by and large, treated synpathetically by
antitrust.

As | say, the other ingredient of technol ogical
success is a difficult to define quality of inventiveness.
And here, ny observations over many years are that the
ability to protect those innovations -- and in this

i ndustry, patents are absolutely crucial -- that that
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ability is uppernost in terns of nmaking sure that the
process of innovation worKks.

So, again, it seens extrenely inportant to ne that
patents are integrated into antitrust thinking in a very
positive and constructive way.

And | think we should dwell for a nonent on this
whol e busi ness of patents, because | think it's not
intellectually i mediately obviously that a patent should be
such a positive force in innovation. It is, after all, a
limted nonopoly that's granted to the innovator.

And | think the underlying truth is that nonopoly
pronotes conpetition. Perhaps that's not sonething one
shoul d say too loudly in this building; but, of course,
nonopol y al so has adverse effects on conpetition.

But in the area of technology, the limted
nmonopoly granted by a patent is vital in stinulating the
process of innovation. It provides both the financi al
incentive and the protection of the investnent, wthout
whi ch the invention of new products woul d not happen.

And the limted nonopoly granted by a patent, in
my view, should not be regarded as in conflict with the
antitrust laws but of really defining the border |ine of an
area where the pro-conpetitive effects of nonopoly exceed
the anti-conpetitive effects in the area of technol ogy.

And | think this translates also into comrerci al
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transactions involving patents. For exanple, while the
di vision of a narket between conpani es who woul d ot herw se
conpete is clearly a legitinate area of concern for
antitrust, | would take the view that the division of a
legitimate nonopoly in the formof a patent between
conpetitors should be regarded -- or at |east should be
presuned pro-conpetitive, absent clear evidence to the
contrary.

Finally, however, | think technol ogy can be argued
to all ow conpanies to acquire market dom nance beyond t hat
antici pated by the patent laws and in a way which rmay not be
in the best interest of society.

But | al so support sonme of the concerns of the
earlier speakers, and Wlliam Geen in particular, that one
has to be very careful in extending that concept too far
away fromthe actual reality of conpetitive products
conpeting with each other or being prevented from conpeting
wi th each other in the marketpl ace.

But | think genuine concerns do arise where a
conmpany acquires or nergers with a conpetitor or conpetitors
and in the process effectively controls all products which
are in the pipeline, where they can be clearly seen to be in
t he pi peline and where those products are not created solely
by their own inventive efforts.

And clearly, the concerns of this sort have been
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raised in relation to recent nergers and acquisitions in the
pharmaceutical industry, which I'msure we will see many
nor e.

In my view, the changes in the industry are
fundamental. And it is those changes which is pronpting the
merger and acquisition activity rather than any desire
sinply to concentrate narket power.

| think, indeed, the pharnmaceutical industry has
been a nodel of conpetition in the area of innovation in
whi ch the natural response to the devel opnent of an
i nnovati ve product protected by patents has not been to
attenpt to buy the conpany or the product but to go out and
devel op a better product and use the protection of a patent
to protect the effort and the investnent needed to conpete
in that way.

But | think it is right that in | ooking for
concentrations of narket power which are not in the public
interest, antitrust should be | ooking to public pipelines as
wel | as existing products. | think that's in the
pharmaceutical area, in part because the tinme scal e of
devel opnent of those products, nakes the potential inpact
visible for sone considerable tinme out.

| will come onto that again in a nonent.

But the general concept is fine. | think that

antitrust faces a great deal of special problens in seeking
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to all eviate concerns based on technol ogy-based accunul ati on
of mar ket power.

As | said, pharnmaceutical devel opnent is spread
over tinme scales of many years and usually is very visible
because research and devel opnment is, again, as earlier
speakers have conmented, |argely conducted in the public
domain, particularly at the clinical stage in an open and
publ i shi ng environnent.

On the other hand, it is absolutely critical to
recogni ze the risk of catastrophic failure in that process,
whi ch neans that a product at a relatively early stage of
devel opnent can't be regarded as having the capability of
contributing to this concentration of narket power w thout
al so taking into account the very substantial probability
that it may not appear as a product at all in the
mar ket pl ace.

And all of the other issues which antitrust is
famliar with in anal yzi ng these things, such as narket
definition, can be made nore probl emati c when you | ook at
t echnol ogy- based mar ket s.

There's a risk, | think, in being lured into a
narrowed nmarket definition by technical distinctions which
can be drawn between products; but then, on the other hand,
it is clear that new products with substantial advantages

can fundanmental |y change a narket.
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And one of the traditional approaches of dealing
with -- obviously, the Commi ssion is involved in dealing
wi th perceived anti-conpetitive -- a factor of a nerger
acquisition is divestnent. And | think divestnment of a
t echnol ogy of a product under devel opnent is sonething which
rai ses a great many new and perhaps unfam|liar problens for
t he Conmi ssi on.

They' re problens which, to some extent, are
famliar to those al ready engaged in the business of
technol ogy transfer and licensing. Firstly, a product
devel opnent programis not an entity which you can separate
fromall other conpany activities. On the contrary, the
programis usually made up of contributions fromthroughout
a conpany's devel opnent function, nost of whomw || not be
t he subj ect of divest when a product is transferred out.

The transfer of information, data, and technol ogy
to sonmeone el se at new staff, new | aboratories is a very
difficulty process to carry out w thout damaging the
integrity of the asset.

And timng, again, can be absolutely critical.
This process of hand over of a devel opnent of a product from
one conpany to another at a critical phase in the product's
devel opnent can raise all sorts of difficulties and may,

i ndeed, dictate a conpletely different recipient of the

asset .
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And, thirdly, the comrercial basis for transfer is
frequently problematic. Again, as one of the fundanental
probl enms, | think, encountered in the business of technol ogy
transfer, is valuation of technology. And basically the
timng and assessnent of the risks of failure are critical
to the process of valuation and very difficult to forecast.

To some extent, licensing, rather than absol ute
di sposal of a product or absolute transfer can address sone
of those uncertainties of valuation. But, then, it may not
anount to a divestnent in the sense intended by the
Conmmi ssi on.

And even in that case, | think there are sone
fundamental difficulties reflected by the pharmaceuti cal
i ndustry which is one of the nobst sophisticated technol ogy
transferring licensing industries, still carries out much of
its technology transfer by a process of bartering of assets
rat her than sinply buying and selling them rather |ike
commerce before the invention of noney.

The FTC has turned to peopl e outside the
Commi ssion to help in the process of divesting of
t echnol ogy- based assets. And it's ny privilege -- and |
should admt -- to being involved in one such situation, the
A axo- Vel | cone rmerger.

And ny experience leads ne to conclude -- it

doesn't help you a great deal -- each case requires a very
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careful analysis of all the facts and there's no easy way to
see rules or to set rules as to what should or shouldn't be
done in each case.

But | think a final general comment, | think in
recogni zi ng the inportance of technol ogy-based markets, the
Commi ssion is becomng an inportant force in this business
of technology transfer. And | think there may be an
opportunity for the Comm ssion to work with technol ogy
transfer professionals and organizations to try to find ways
of securing efficient technology and to explore creative
solutions to technol ogy-based antitrust issues.

Thank you.

CHAI RVAN PI TOFSKY:  Thank you very much. | agree
with you. These are anong the hardest conpetition policy
guestions that we encounter.

Let ne ask you the same question | asked Professor
Cooney. M take on innovation nmarkets is that antitrust --
not just here -- but antitrust for 100 years has been very
generous and, by and | arge, alnost never interferes with a
joint R&D venture, cross licensing, and so forth.

Have you run into situations in which antitrust
rules or, perhaps nore inportantly, a lack of clarity in
antitrust rules have actually slowed down or inpaired
i nnovati ve devel opnent s?

MR. SCHAFER: | think it's a difficult question to
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answer with a clear yes, because | think the inpact of
percei ved antitrust regulations is to prevent things from
happeni ng.

And so | have a sense, but | can't think of any
very good exanpl es where certain collaborations and
cooperations may have not taken place because of concerns
about the antitrust issues.

CHAI RVAN PI TOFSKY: But none that you were
directly involved with?

MR. SCHAFER. | can't really identify in ny mnd
any good exanpl es of that.

CHAI RVAN PI TOFSKY:  You haven't seen it yourself
in your own businesses?

MR. SCHAFER. Well, certainly in the business
activities |I have been involved in, concerns about antitrust
have al ways been present, particularly in nmaking
arrangenents to transfer technology to nove a product from
one place to another.

One has been concerned about the way in which the
antitrust |aws have inpacted on that.

Frankly, that was nore of a concern in past years
than in recent years. | think the devel opnents in the
United States have nade the business of technol ogy transfer
easier rather than nore difficulty. And |I'mnot sure that |

woul d say the same thing about devel opnments in Europe.
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CHAI RVAN PI TOFSKY: That's very hel pful.

Anybody el se?

MS. VALENTINE: A quick question. Both you and
M. Geen tal ked about the value of patent protection to
conpetition innovation in the biotech industry.

And |' m wondering -- there obviously have been
studi es done and different industries respond differently in
terms of how inportant patents are as opposed to sinply
being first or having a first-1 ook advantage or having even
better marketing services -- is there sonething about the
nature of innovation in biotech that nmakes patents at |east
so successful in each of your eyes?

MR. SCHAFER. First of all, in pharnaceuticals,
generally, | think that industry has worked the patent
systemin a way which has been very effective in the sense
that | think patents have applied to discreet products, and
conpetition has then been to devel op ot her equally
protectible discreet products aimng to be better at neeting
t he needs of the end custoner.

| think in the biotech industry -- and M. G een
may have nore insightful observations to make -- but | think
there, to sone extent, that is also true; but then the
nature of the products, perhaps, small chem cal entities are
nore easily protectible in a distinct way than sonme of the

bi otech i ndustri es.
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But patents certainly have been, | think, very
i mportant, both in providing the incentive to develop and in
providing the basis for the coll aborations which are
critical in that industry, too.

Certainly there have been other industries where
pat ents have not been treated in quite the same way. And |
think that's -- | mean, certainly in the nedical imging
i ndustry, it's often quite a considerable difficulty to
i dentify whether or not what a conpany is doing is covered
by a particular patent or not. In a way, which I think is
nore -- perhaps as a chemi st, | can conplain that physics
isn't nmore difficult to patents than chem stry.

MR. BLOOM Could I answer that question as well?

CHAI RVAN PI TOFSKY: W have a patent |awyer here.
Bob Bloomw Il be testifying in a nonent.

MR. BLOOM One of the factors that are present in
t he pharnmaceutical and biotechnol ogy industry is the generic
drug industry.

And the FDA only allows a very snall w ndow of
exclusivity. And unless that wi ndow is extended by patent
protection the tinme to recover the investnment will not be
t here.

So with the availability of vociferous generic
conpetition, as soon as the patent expires, the generics

will be on the market; and, generally, the pioneer drug
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conpany -- or biotech drug conpany, will |ose enornous
mar ket share very qui ckly.

So the patent protection is needed in order to
insure recovery of the investnent.

MR. GREEN: | would just reiterate that sane
poi nt, maybe with two separate perspectives.

The first is, obviously, if you're dealing with a
10-year product devel opnment cycle that generates costs in
t he hundreds of mllions of dollars, it's kind of hard to
take that on wi thout having sone assurance of being able to
obtain a payback fromit.

The second point -- and perhaps the unique point
to bionedical research -- is that a big part of it is the
transl ati on of N H sponsored and uni versity-sponsored
research, which is being done nmuch nore effectively in the
United States than it's being done el sewhere in the world,
in part because of the university willingness to apply for
pat ent protection.

Many universities in Europe are doing interesting
bi onedi cal research, but there is no conparable translation
of that research into commercial products or nmuch |ess
conparabl e translation of that into conmercial products, in
part because of institutional, |egal, or societal reluctance
to use intellectual property laws to protect that and to

permt a conmercial opportunity to be devel oped and

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N Bk

N N N N NN R R PR R R R R R R
g A W N P O © 0O N o 0o M W N+, O

721

expl oi t ed.

The Baye-Dol e Act in 1980 encouraged cooperativity
at the NIH I evel and encouraged the patenting of
gover nient - sponsored research results, specifically in order
to cause that commercialization to occur

And | believe that the patent |law is absolutely
critical to the realization of the societal advantages
associated with this research

| don't believe it would occur w thout patent
protection.

MR. COONEY: Can | just add an additional point?

You rai sed the question: |Is there sonething
special or different --

M5. VALENTINE: Right. |I'mnot doubting what they
are saying. | hear them And in fact in the studies I
think that often one sees that the pharmaceutical and
bi ot ech conpanies are the ones that will name patents as the
best way to protect sone of their investnents as opposed to
ot her industries.

Wiat |'mreally to trying to get at, | think, was
a bit nore of the initial issue of if it's discreet as
opposed to cumul ative?

| nmean what is it about that innovative process
that so benefits fromthe patent protection where we hear

often fromother industries that patents don't particul ar
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help us; it's far nore inportant sinply to be there first or
what ever .

MR. COONEY: | think there are several aspects to
addr essing that.

One is that, first of all, in the biotech part of
pharmmaceuticals, there has been a trenendous anount of new
di scovery. New discovery sets up the opportunity for
intellectual property production. And then the patent
activity in this area has been exceedi ngly high.

Second, the new science that has evol ved has al so
generated new technol ogy, a new technol ogy both as part of
t he di scovery process; new technol ogy ai med at di agnostic
around a health care; and new technol ogy ai ned at
manuf act uri ng.

And we have | ooked at the issue, particularly from
the process side, and found a tremendous anmpunt of activity
in the process aspects of bringing biotechnol ogy products
into conmercialization

So the strategies that conpani es have evol ved have
been a conbination of a labyrinth of patents around the
conposition; functional opportunities, where possible;

di agnostic opportunities, whether they wish to use them or
| icense them away; and process patents in order to enhance a
position in the marketpl ace.

So in pharmaceuticals in general and biotech in
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particular, it's been possible to create a barrier of
| abyrinth around the intellectual property that's proved
very inportant as one can see fromsone of the litigation
that's taken place in creating very nice narkets for sone
products.

Could I address your --

CHAI RVAN PI TOFSKY:  Yes. Absolutely.

| think we ought to nove along if we are going to
stick to our schedul e here.

Qur last participants are Stephen Stack and
Dr. Allen Bl oom

Steve Stack is a partner at Dechert, Price &
Rhoads where he Chairs the firms Antitrust and
International Trade Practice Goup. His practice focuses on
a spectrumof antitrust issues with special enphasis on
acqui sitions, joint ventures, and intellectual properties.

He counsel s several pharnaceutical conpani es on
antitrust issues.

In 1993 and 1994, M. Stack served as Vice Chair
of the Antitrust Section of the ABA. And in addition, he
recently Chaired the Task Force responsible for the ABA
Antitrust Intellectual Property and International Sections
Comments on the '95 intellectual property guidelines.

Dr. Allen Bloomis a partner in the business

departnment and a nmenber of the Intellectual Property G oup
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of Dechert, Price & Rhoads.

Among ot her things, his practice focuses on
phar maceuti cal, biotechnol ogy, nedical device, and chem cal
pat ent | aw.

Before joining the firm he was Vice President,
CGeneral Counsel, and Secretary of the Liposonme Conpany. And
before that he was associated with Phizer and RCA

Steve, do you want to lead off?

MR. STACK: Well, we are offer conplenentary
assets here, as you can see fromthe bios.

What | thought we would do is have Dr. Bl oom just
stress sonme of the points in our witten remarks that have
not al ready been covered. Many of them have al ready been
di scussed. And then maybe I'lIl add a few thoughts after
t hat .

CHAI RVMAN PI TOFSKY:  Dr. Bl oonf?

MR BLOOM The area that | would |like to add sone
remarks to regard the establishnent of patent positions in
t he bi ot echnol ogy i ndustry, why they occur, as they occur;
some comments about licensing in potential new products for
when the conpany licensing in those products already has
products on the market; and, thirdly, just a mnor comrent
about the unpredictability of success just to reiterate sone
of the comments that others on the panel have al ready made.

Because, as the other panelists have indicated,
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there is a huge cost of devel oping a product in the
phar maceut i cal / bi ot echnol ogy industry, they really are the
same, the earlier approach nay be different; but ultimately
it is the same pharmaceutical industry.

In order for the small biotech conpany to receive
significant funding, there has to be some assurance that
there will be exclusivity for the product that energes at
the end of the 10- or 12-year discovery and devel opnent
pi pel i ne.

In order to do this, it's quite conmon when a new
conpany is either starting out or is staking out a new
direction to survey the literature and see what is out there
in the world of patents as well as in publication.

Cenerally, the source of the technology will be
ei ther university-based or federal |aboratories, such as the
NIH, or it can be a technology that is |icensed froma
| ar ger pharnaceuti cal conpany or from a bi ot echnol ogy
conpany that, for whatever reason, is not interested in
pur sui ng the technol ogy.

Cenerally, the analysis begins with | ooking at
whet her the inventions that will be the core technol ogy and
| ead to products are protectible. If the technology is not
protectible, either because there's nothing newin it or
el se there's a thicket of patents that others have, often

the funding will not materialize; and that avenue wll not

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N Bk

N N N N NN R R PR R R R R R R
g A W N P O © 0o N o 0o A W N+, O

726
be devel oped.

|f, on the other hand, the breakthrough is
significant and a way appears to be establish a significant
patent position that will prevent copying of the product,

t hen the several approaches could occur.

If the invention is froma university, generally
they license into the university, and that will be the core
of the conpany's technol ogy.

|f there are other universities or other players
or conpanies or universities |aboratories that al so have
intellectual property, early on an announcenent will be
made: One, whether the technology can be licensed in to
formpart of the core protection for the proposed product;
or, secondly, whether the patents will expire before the
product hits the market; or, thirdly, whether the patent is
such that it is generally believed -- thought this is,
agai n, would be a high-stakes bet that the patent is invalid
for whatever reason

In order for a new entity or even existing entity
to engage in a research direction, it is inmportant that the
entity have the flexibility. W have heard that nobst things
don't work. And that's certainly true with the early stage
of research. And it's inmportant that when one starts a
research program one knows that there are alternative ways

to go so that if one avenue is unsuccessful, then there is
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anot her avenue, related but different, that nay be
successful. And they may be done in parallel or, though
often for cost restraints, there's a prioritization of which
approach to take.

And it is generally preferred to try and assenbl e
sonme sort of patent portfolio at the early stages that gives
you that freedom of action.

Al so, the cost of assenbling a portfolio is nmuch
cheaper at the early stages since the failure rate is so
hi gh, generally the price for putting together such a
portfolio is relatively inexpensive.

| mght add that because there was so many
approaches -- and in the pharnaceutical industry, biotech
industry, if there is a significant market, either a
significant patient population or a disease that can be
addressed -- there are so many people trying so many
approaches that the possibility of establishing a patent
position that will keep all players out is really
i npossi bl e.

Plus there's so many new i nnovati ons goi ng on at
all times, particularly in universities, but also in
i ndustrial |aboratories, that it's real a fool who trys and
stop all conpetition and all approaches.

The primarily goal is to obtain exclusivity for

the likely products that will be devel oped from research.

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N Bk

N N NN NN R R PR R R R R R R
g A W N P O © 0o N oo 0o~ W N+, O

728
And the focus is generally generic conpetition and how | ong
the product |ife will be after approval before generic
conpetition enters the market.

Because once that occurs, essentially, in this day
and age, the run is over. The nmarket share declines
extrenely rapidly, and it's of no interest to whoever has
t hat product on the market. They nmay continue selling it
and make sonme noney fromit, but it's really not significant
at that stage.

Since the tine to narket is so long, 10 to 12
years, sonetines the earliest stage acquisition of patent
and patent applications is really insufficient because if
one |l ooks at the lifetine which is now 20 years fromthe
filing date of a patent application and given the |ength of
the regul atory approval cycle, there can be relatively short
anounts of time left in the patent.

So one of the bets and one of the necessities is
t hat additional innovation be made along the way that will
add additional life to the product. And that is
unpredi ctabl e but necessary at a fairly early stage in order
to all ow the devel opment process to go forward.

Pat ents and patent applications are al so inportant
froma cross-licensing point of view, since it's virtually
i npossi ble -- other patent applications that were kept

secret may arise. \Wiere one was unable to get a truly

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo 0o b~ w N P

N N N N NN R R PR R R R R R R
g A W N P O © 0O N o 0o M W N+, O

729
excl usive position, it my be necessary in the future to
have trading cards to cross-licenses so that one or tw --
both parties that are devel oping the same or simlar parties
with products will be able to reach the market w thout
having to have a blood letting in the patent litigation.

Al so, a patent portfolio can allow cross-1|icensing
to occur with another entity that nay have a stream of
product candidates but a relatively weak patent position;
and the conbination of the two will allow products to be
devel oped where they m ght not otherw se.

Anot her area that | wanted to talk about a little
bit was the licensing end of product candi dates by a conpany
that al ready has a product on the narket, because, as | said
earlier and others have said, conpetition is so fierce anong
bi ot ech conpani es and pharnaceuti cal conpani es to devel op
new and i nproved products, the fact that one has an existing
product on the market is really not very relevant as to what
the position will be in a few years down the |ine when ot her
products will also be entering the narket.

In order to do that analysis, since the ability to
reach the rel evant physicians and purchases is available to
many conpani es and the fact that one has an established
mar keti ng presence with one group of doctors, is really not
all that inportant when a new product is com ng on the

mar ket that may have enhanced attri butes of safety or
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ef fi cacy or costs.

Plus, there will soon be generic conpetition for
al nost any product of any size so that the idea of obtaining
product candi dates and not developing themis really not a
very rational strategy.

| " ve had one experience where the antitrust |aws
al nost got in the way of a deal.

The question you have been asking everybody el se.

CHAI RMAN PI TOFSKY:  Yes.

MR BLOOM It was in a product area where there
was an ol d product on the market that had been there for a
nunber of years, and ny conpany had conme up with a new
approach that inproved the safety and efficacy of the
product .

And the | arge pharmaceutical conpany did what they
said was an antitrust analysis, and very narrowy defined
the market and essentially defined the market to include the
exi sting product and our inprovenent.

And there was not enough clarity at the tinme --
this was eight or nine years ago -- for themto easily
conclude that there were no antitrust issues.

In fact, a |l arge nunber of other products have
subsequently entered the market and many others are in
devel opnent; and the narrow approach really nade no sense.

But, nonetheless, this was an i nstant where a
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| arge, respected pharmaceutical conpany al nost didn't do a
deal because they were afraid of that fact that they already
had a product on the market.

My |last comment woul d be that one uni queness of
t he bi otechnology industry is that they have had spectacul ar
failures in | ate stages product devel opnent.

There have been several cases in which products
have failed to win approval after Phase Ill clinical trials
and subm ssion to the FDA.

So essentially, all the noney had been spent, al
t he work had been done; the stock narket was already
antici pating a bonanza; and the FDA found that the product
was not suitable for approval. And the stock, in al
i nstances, plumreted, sharehol ders suffered, managenent and
enpl oyees suffered; in sone cases, the conpanies were
essentially out of business and had to nerge; in other cases
they've had to rely on other products.

But to sonehow say that once you're in Phase II
or even finished with Phase Il you sonmehow know for sure
that you're going to have a product on the market and you're
going to know what the attributes of that product will be is
really not the case.

| would like to thank the Comm ssion for the
opportunity to speak with them Qur prepared remarks go

into nore details on this and on other points.
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MR. STACK: Just a couple of other thoughts.

One thing that hasn't been stressed today, which
think is the fact, is the trenmendous externalities that cone
from devel opi ng a new drug product.

The val ue of that product is never fully, or even
| argely, captured by the people who develop it. [If you |ook
at the exanple of the H 2 antagonist anti-ulcer drugs, for
exanpl e, when you conpare the anmount of benefit fromthose
drugs given the formof therapy that was in place at the
time -- alot of which relied on surgery -- with the anount
of noney that the conpanies that introduced those products
actually generated, | think there was a trenendous
i nprovenent there; and there's no way that the conpani es who
devel oped those products realized the full benefit of that.

And | think what others have said earlier about
the limted wi ndow that you have because of the conbination
of | arge buyers now, managed care, and governnental, and
generic conpetition when the patent expires, that's always
going to be the case; and it's nore so the case now t han
bef ore.

The point of that is that we're all bal anci ng
costs and benefits here, and there is arisk in interfering
with the drug devel opnent process and the putting together
of conplenentary assets. And the risk is that sone product

may not get on the market at all
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On the other hand, the benefits of having that
product on the market m ght far outwei gh whatever concern
antitrust enforcenent authorities m ght have about
conpetition within the patent life.

Second conment has to do with innovation markets,
and | second what M. Geen said.

Let nme bring it down a little bit to the nore
technical |evel where | operate, and that is in advising
conpani es that are doing transactions to put together put
t oget her conpl enentary assets.

When you define an innovation nmarket in this
i ndustry broadly, | think, for the reasons peopl e have
al ready stated, it has no nmeaning. There is so much
i nnovation going on. It's such a diverse cross-section of
di verse popul ati on of entities that you're not going to get
any hel pful antitrust analysis.

| f you, on the other hand, define it very
narrowly, | think you get bad results. | think the reason
you get bad results is that it alleviates the burden of
having to prove that products in devel opnent are actually
going to be introduced into the market, which is sonething
you woul d have to prove if you took a product-based
orientation and applied the nornmal potential conpetition
doctri ne.

And | think in this industry, that's a problem
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It's a probl em because of the high rate of failure and the
high risk involved. |If you |ook at Phase Il, for exanple,
the question that Ms. Higgins raised earlier, about 24
percent of the drugs that go into Phase Il energe from
Phase Il to Phase II1.

| f you go back to the pre-clinical stage and run
the sane cal culation, you'll find that about 92 percent of
the drugs that enter pre-clinical testing don't get out of
Phase 11.

Wth that kind of statistical evidence, it seens
to me very difficult to make the case that any conmpound in
Phase Il should be considered a likely potential entrant in
any market .

Yet, if you define the nmarket in terns of
i nnovation, you've essentially finessed that issue; and |
don't think you get the right result when you do.

The question of whether antitrust is a problem
can't point to any transactions that |'ve been involved in
t hat haven't been done because of fear of antitrust attack;
but it is a problem and it does inpose costs; and they're
not costs that are all a function of government enforcenent.

For exanple, you enter into transactions that are
| ess efficient because of patent m suse considerations.

When you're settling interferences you mght enter into

transactions that are less efficient. You mght settle
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pat ent cases earlier and on nore unfavorable terns as a
result of the way antitrust approaches patent issues.

And this really leads ne to ny final point. And
it's a hope that one of the results of these hearings --
which | think are a trenendous idea and | think will be
very, very fruitful -- but I would like to see the
Commi ssi on consi der whether they could have nore
transparency in the decisional process with respect to this
i ndustry in particular.

What we see is a very snmall and inconpl ete view of
the Comm ssion's thinking in this industry.

| was interested, for exanple, in the interchange
between Ms. Higgins and M. Geen about the issue of what |
consider to be limted product space. The third and fourth
me-too drug is not going to be introduced here. Wll, it's
interesting to know that the Conmi ssion is sensitive to and
recogni zes that as a significant issue. |If you read at
intellectual property guidelines, you would not see that.

Secondly, when you see the use of innovation
markets in nerger cases, it does create concern -- well,
concern anpong sone conpani es, perhaps, doing nergers; but |
think nore to the point, concern for the day-to-day type
transacti ons which are being put together at a very early
stage in product devel opment and whi ch the Comm ssion will

never see and don't have the benefit of know ng how t he
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Conmmi ssion woul d ever | ook at those transactions just from
the fewlittle bits and pieces that we get fromreading
nmerger cases and the treatnment of products in devel opnent in
t hose cases.

So one of the things the Conm ssion m ght
consi der, for exanple, is sone kind of statenment of position
to the effect that, perhaps, there ought to be a presunption
that a product is not a likely potential entrant until at
least it is well into Phase Ill. And even then, it would be
a rebuttabl e presunption.

| think that would certainly relieve a |ot of
peopl e that are looking at things in this area.

Thank you.

CHAI RVAN PI TOFSKY: A coupl e of questions.

Dr. Bloom |et ne make sure | understand your
poi nt about sonebody being already in a market perhaps being
a dom nant conpany and then buyi ng the next technol ogy.

MR BLOOM  Yes.

CHAI RVAN PI TOFSKY: Is that what you are saying?
Are you saying, take Libriumand Valium when they were on
patent, antitrust should not be concerned if Hoffmann-La
Roche at that tinme had bought a conmpany for this technol ogy,
for Libriumand Valiun?

MR, BLOOM Well, for exanple, it's not uncommon

-- and it happens throughout the pharmaceutical industry --
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for sonebody who has a product on the market, let's say,
that has a three tines-a-day delivery to try and devel op a
once- a-day delivery system

They would do it for several reasons. Nunber one,
there's obviously benefit to the patient, of patient
conpl i ance of havi ng once-a-day delivery.

It al so, of course, as a result, if there's a new
pat ent covering that new formulation, allow it to continue
to sell the product.

But, of course, that may be concern because you
are extending the Iife of this product by putting it into a
new fornul ation. But you really have a different product in
many ways because it is now once-a-day product than a
t hree-ti nes-a-day product.

And there's been a considerabl e ambunt of
i nnovation in doing that. Also, it does not preclude other
conmpani es fromcomng up with other tranquilizers that
i nherently have once-a-day dosing or otherw se have ot her
safety or efficacy benefits.

So the fact that Hoffnmann-La Roche has extended
the life of Libriumand Valiumby putting it in a new
formul ation or getting a next-generation product, doesn't
nmean that other conpanies will not also be devel opi ng
next - generation products. And that has generally been the

way things have worked in the pharnmaceutical industry.
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Many conpanies -- if there's a big market for
tranquilizers, since the lead tine is so long, if there is a
new opportunity with a new approach, other conpanies will be
involved in that. So the fact that Hoffmann-La Roche is
al so involved in a next-generation really is not decisive.

CHAI RVAN PI TOFSKY:  Woul d it bother you, if
antitrust turns away, that the entrenched conpany will bid
nore for the new technol ogy because it's not only bidding in
profits down the road but it's protecting existing profit
streanf

MR. BLOOM Well, in a sense, it's not, because if
you | ook at the existing product, the Libriumor Valium
once the patent expires, there will be trenmendous price
conpetition. So the markets for that product wll quickly
erode. You're really tal king about a new product. And that
new product can cone from Hof f mann-La Roche; it can from
anybody el se, because, in fact, the barrier for entry for
anot her pharmaceutical conpany getting into that business is
relatively | ow

| f you |l ook at the behavior of pharnmaceuti cal
conpani es, they tend to cherry pick indications. The fact
that their current product streamwould not, let's say,
include an H 2 antagonist, if they get a lead in a new
product that's going to be valuable in that area, they wll

devel op that product.
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And the fact that they are not currently nmarketing
in that area is generally of little concern because they can
either -- it's not that difficult to establish a marketing
position or deal with one of the dozen conpanies already in
t hat position.

CHAI RVAN PI TOFSKY:  Good. Thank you.

Roscoe?

Susan?

M5. DeSANTI: | wanted to clarify a couple of
t hi ngs.

St eve, when you were tal king about your concerns
about the use of the innovation market and you were focusing
on what you saw as an absence of the discipline of having
proved that, in fact, these are likely potential entrants,
these are going to be products that actually will cone to
mar ket .

Is it your view that there is no actual
conpetition going on between conpanies in different phases,
at different stages in the clinical trials during that?

| s there no actual conpetition in research that is
taking place if there are two or three or four conpanies
that are all pursuing lines of research for a product
application that woul d be the sane?

MR. STACK: | guess the thought is -- there is

conpetition, | guess, in sone sense. In sone final sense,
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the conpany's ultimately want to introduce a product in the
mar ket .

But what I'msaying is, even if you had four
vi abl e products froma strictly technical standpoint where
you have an industry that has |imted product space, you
m ght not find that you really have potential conpetition
that's nmeaningful in the sense that only one of those, and
probably the best one or the best two are going to get to
t he market.

So | think you have to focus your concern on that
guesti on.

And, secondly, | think that there's a very good
chance that none of themw |l get to the market; and you
have to bal ance against the possibility that that rivalry
actual ly nmeans sonmething. And | question how nmuch it really
nmeans in terms of ultinate results against the possibility
that you are depriving firms of actually a greater chance of
getting the market through a nmarriage of conplenentary
assets.

MS. DeSANTI: Suppose the conpanies that are
nmer gi ng don't make any argunents to us about why this
particul ar acquisition or nmerger is going to result in the
nmerger of conplenentary assets or particul ar econonm es of
scal e or scope but is sinply an add-on to the other things

that are being nerged because these two conpani es are com ng
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t oget her, do you have the sane | evel of concern?

MR. STACK: | guess | don't have the sane |evel of
concern. |If they can't identify it, then perhaps you're
maki ng a bet that at |east has sone value on the side of
preserving that conpetition against no value on the other

side. You have that choice in a | ot of nergers.

| f you posit that situation, | agree | have |ess
concern

MR. GREEN. Could | nmake a comrent in response to
t hat ?

CHAI RVAN PI TOFSKY:  Yes, pl ease

MR, GREEN. Wiile | agree with that analysis in
the nmerger context, | do think there is a potential chilling

affect in the day-to-day collaborative activity
circunstance, if the analysis is being perforned and is
bei ng published in a way which is not rigorous or
reproduci bl e or predictive.

And, therefore, even though in the specific
transactions you're worried about, there may be no
countervailing benefit or no countervailing benefit asserted
and, therefore, it's okay to worry about the conpetition for
i nnovation, it seens to ne you would need to be careful
about how the spillover affect of that may influence other
activity.

M5. DeSANTI: Let ne just follow up and make sure
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" m under st andi ng your point.
kay. Suppose whatever the explanatory docunent
was, whether it was the "Conplaint™ or the "Aid to Public

Conment, " or whatever it was made clear that, in fact, there
were no argunents that had been advanced for why this

parti cul ar conbi nati on woul d conbi ne conpl enmentary assets
that result in particular econom es of scale or scope, would
that be hel pful to you?

MR. GREEN: Yes. But ny thesis is that, in the
mai n, we don't know enough about these products in order to
apply a rigorous analysis to themat an early stage in their
devel opnent .

| don't know whether the right stage to count them
as potential products is when they're in the FDA or when
they're in Phase Il or sonething el se.

But early on, | don't believe we're able to nake
valid potential product conpetition-kinds of analysis about
t hem

So to discuss this in terns of an innovation
market, it seens to ne, creates the aura that there is an
i mportant innovation protection interests that is being
afforded here and | think has the potential of having sone
chilling affect on collaborative activity.

M5. DeSANTI: Let nme ask what your understandi ng

is of early on.
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What do you nmean by "early on" as opposed to |ater

in the process? Wen do you think you have better
predictive ability? At least to weed out the |ikely |osers.

MR. GREEN: The statistics that we' ve heard

suggests that the dice are still being rolled in the
Phase 111 clinical trial process.
Prior to Phase Ill, | don't really think there's a

chance of being able to make a good prediction.

MS. DeSANTI: Does Chiron ever weed out efforts
before Phase 11?7 And if so, on what basis do you do that?

MR. GREEN. Sure. But the assunption here would
be that the managenent of the enterprise has made the
decision to go forward; and, therefore, you' re concl usion
woul d be sonebody's made a critical judgnent if there's a
hi gh enough probability in order to continue to invest in it

And | think there's maybe sone nerit in that, too.

But | also think that it isn't certain that that's
the case; and, therefore, | would argue, why should the
engi nes of public policy be policing this?

MR. STACK: If you look at the statistics, there
are a lot of weed-outs, if you will, well before Phase II1I,
you know, some 92 percent. And not all of themare due to
technical failures. Sonme are weeded out because of what
Prof essor Cooney said earlier: The product space is
l[imted; and if you're going to efficiently use your R&D
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resources, you're not going to be spending a | ot of noney
devel oping the third nme-too drug in a particular pipeline.

CHAI RVAN PI TOFSKY: Okay. Well, | wanted to
mention that this is not the first tinme we have heard the
suggestion that transparency woul d hel p everybody invol ved,
and that's an issue that we're going to have to deal with in
an eventual report here, possibly thinking about sone
expl anation of reasons why we don't take action as well as
reasons why we do.

M5. HGANS: Could | throw a question out?
mean, as a conpany -- this really goes to M. Geen, | guess
-- when we do nmake a decision as the Federal Trade
Commi ssi on about whether to challenge or not to challenge a
transaction in which you' re involved, how can we provide the
public the information you' re asking us to provide wthout
di scl osing the kind of confidential information you had to
provi de us to nmake that decision?

That's what keeps us fromtelling the public
forum

MR. GREEN:. | don't have a good answer for that.
And | al so support the notion of transparency and the notion
of qgui deli nes.

And | think the guidelines that can provide
clarify and predictability, which nmeans sone certainty about

t he scope and practical application of safe harbors is
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i mportant here.

CHAI RVAN PI TOFSKY: Wl |, thank you very nuch for

an insight into an unusual and, therefore, unusually

interesting pa

r of industries.

We stand adj our ned.

(Wher eupon, at 4:45 p.m, the hearing was

concl uded.)
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