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Finance 
for u.s·. 
ge1~e·tic 

. . ' engineer 
By David Flshlock • 

L • • I 

BETHESDA Research Labora· 
tortes ('BRL), the trou,ble~ 
U.S. biotechnology ~Qmpany, 
which recently annou11ced a 
major cutback ' in staff, has 
obtained' the first $lm tranche 
of " bridge " fina11cing, 
through Now York Investment 

bankE'rs, F . Eherstadt. 
BRL 'vas one of tltc first of 

a large crop of biotechnology 
companies seeking to exploit 
recent advances in genetic 
engineering. Its policy ' vas to 
finance its O\\' n research out 
of sales of the special reagents 
and instrumt:nts needed by 
genetic engineering re­
searchers. 

But BRL's rapid expansion 
last summer left it ' .vith losses 
running at an estimated $lm 
a month by the end of last 
year. It, has since reduced 

· staff from 490 to 300 and 
brougl1t it a new chalrrnan1 M,r 
l"rcderick Ad ler, a New York 
venture capitalist who has a 
reputation as "company doc· 
tor " for hi~h tech!lology 
companies. . 

• 

• 

• 
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' Fiha:ncial Tin1es Thursday March fl 1982 

BY 'DAVID FISHLOCK, SCIENCE EDITOR 

I ,STAFF CUTS of more than 30 
1 per ' cent are planned by 

Bethesda .Research, of Mary· 
land, U.S., one "of the biggest 
and fastest growing of the rash 
of biotechnology C'Ompanies · set 
up in the past five years. 
. The company, which has small 

~ffshoots in ·Britain and West 
Ger1nany, plans to cut i ts U.S. 
w-0rkforce to ' jus.t under 300 
from 450. 

Bethesda's move is a further 
indication of the seri'Ous strains 
facing the biotechno'logy indus· 
try· in its efforts to raise capital 

Dr Leslie Glick, chief execu· 
~ive of GeneX' of Maryland, says 
i>art of the problem is that new 
equipment ·and techniques . 
needed to perform genetic en· 
gineering are "coming along a 
lot quicker than we imagine." 

1 The need for a high rate of 
recruitment of , scientists and 
heavy expenditure on Iabora· 
tories is believed to have driven 
a number of companies into fin· 

I (lncial difficulties. 
L j._ .~--. ....... -

• 

Others, however - being than $10m in 1981 from the 
newer and less cash-hungry or sale ·, of research to<>ls and 
because they are recognised as reagents~ fo r g~etic engiineer. 
more sounqJy based-are con· ing.. , 
tinuing to attract venture Ci•cyr -estimaltes pwt the 
capi.tal. , nwmb.er of new l>i>0technology 

Biotechnology Investments, con1panires established in the 
~eJ!2.!l}.schilds fun.d devoted t o last five yea:r~ a.t .a~out 150, 
investment in siurcfi c01npanies, mostly i•n North Am·erica. At 

1 
has just 1nvested in ,1'ntegrated least · 70 are practising ge·netic 
'Genetics C>f Nevi York. 

The com1pany is on•ly one engi.neeri.ng. . ' 
year old · ~nd has obtained its The Geneva-based Biogen 
first 1najor financing from conipacny, formed in the la•te­
several venture capital funds, 1970~ w.Lth . strong co.rporate 
including $11n (£550,000) fron1 · back1'll.g, es:t1mates t~at ~Y the 
the Rothschilds fund end of this year 1t will be 

This fund recently reported spending £10m . a . year in 
that it had rej ected 45 out of reserurch laboratories in Geneva 
61 proposals examined for 

0

bio- ·and the U.S. BiQgen raised only 
t~chnology investments. It has £10m c<>mpared with a hoped· 
invested in five-'...all U.S. com· for £251n in a placement in the 
panies-and is considering City last. aut\llm.n. . 
a.nother. Mr Robe1it Cawthorn, its pre-

The fund turned down sident, sa·id last Week that of 
Bethesda Research, even though · perhaps 150 companies, about 
the company :was one Of the fou·r · were well. established 
longer-established, dating from today, aind' everutually perha.ps a 
1975, with an incorne of inore dozen "wi·ll probably rnake i•t." • 
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~~Biotechnology investment 
'funds ·rem3in unused , · .. · 

•; BY DAVID FISHLOC K, SCIENCE EOliOR 

. . I 
~· 

·, ' 
·N. M. Rothschild is having 

difficulty finding sound biotech· 
1 r,rology·investments for the £25n1 

Wnture capital fund the ban}\ 
1 opened last year. . . ' 

• I.. ' 

I , Of a ·total of $47.8n1 (.£25.8n1) 
.s.ubscrib~d ' to l3iotechnology 

f Inv~stme~ts, a Guernsey-regi· 
stered fund, only $11.6m has 
been invested so far. 
1:· An interim report from the 

r fund says it is ljkely that the 
assets will not be fully in­
V'e~ed ''for some' time." 
• • • 
. ~The fund, of \.vhich Lord 
Ro.thschild, the biologist and 
!or.mer . head of the Whitehall 

. . . . . . • • • to • .. .. .. · .. ,. .. _ ... _ -· \ · ........ . ... .. .. .,,, .. ,,..-.. 
<I • ..... • • .. , w .. ,. ••• • • - - . G"' • - • • • 
•• \0 • • •· •• • • • !"lo. .. ~ • • _ ... ,.. • I' •• •••• 
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"think tank," is chaitinan·;. has 
exacting scientific and financial 
st:.tndarcl for its investments. 

It has made four investments 
in unquoted biotechnology 'com­
panies, all in the U.S. In the 
case of the biggest:- Agrigerietics 
-a ' plant science . company 
whose chairtnan is also a airec­
tor of Biotechnology Invest· 
1nents- it has made two invest· 
ments of $625,000 and $547,000. 

Other unquoted investments 
are Applied Biosyste1ns of · San 
Francisco, Applied ?vfolecular 
Genetics of Los· Anaeles and 
Repligen· of Cambridge, Massa· 
chussetts. 

• 
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BIOTECHNOLOGY INVESTMENTS' LATEST REPORT HIGHLIGHTS AN IMPRESSIVE PORTFOLIO 
• 

Blue chip genes promise high returns 
BY DAVID FISHLOCK, SCI ENCE EDITOR . 

" OUR INTEJ'\1'10N is 10 seek 
a much higher than average 
return on the unquoted part of 
your portfolio with in a three to 

l seven.year thne-scalc," Lord 
Rothschild say~ in the second 

1 annual report or Blotcrhnology 
I nves tments. 11 is report su11-
gests tha t it is maki ng good 
progress- indeed. it reads like 
a catalogue of the "blue chip" 

1 end or the spectrum or new bio­
' technology componies which 

have blOS11omed in the past few 
years. 

Increase 
\\'!th two-thirds or the 

S6lm fur.d now in,·ested , 
almost equally In quoted and 
unquoted biotechnoloil!f com­
panies. it Is show1ns; a 25 per 
cent increase in net asset value 
per share on the year. and 
35 per cent o,·er two years. 

Biotechnology Jn,·estments. 
set up on the initiative of Lord 
Rothschild. a~ an offshoot of 
N. M. Rothschild Asset )lanagc­
mcnt. now has a portfolio or 31 
investments, both big and ,·cry 
small. All unquoted companies 
must still meet the strict 
criteria laid down by the 
directors. Lord Rothschild sum­
marises the five ru les as 
follows: 
• It must employ not only 
scientist~ of high calibre but 
also first·rate business mana­
gers. so that t he tea m is 
"ready and able to establish ·a 
successfu l vent ure." 
• lts business plan shou ld 
clearly define its r esea rch and 
product areas. and conta in both 
a market analysi5 and a realistic 
assessment of the competition. 
• Its po1cntial rate or return 
must be In hne with the risk 
being taken. 
• It mu~t ha,·c a sponsor to act 
as lead invc~tor and to accept 
rt'sponsib1ltt~· for the \'Cnture. 
(Allhough 1he rund il~<'lf has 
been known to act in tlus role.) 
• The company must have 
plans for rclcasinj! the in''<'St· 
ment. normally through a pubhc 
s.hare ls.uc. 

I n the yea r cndin~ )lay 31. 
the fund rect'1ved 82 1n,·cstmcnt 
propo>als. of which 57 came 
from the U.S .. compared w11h 
16 from Bn1aln, three from 
I srael and one apte<'t' from 
Belgium. Canada, Finland. 

t ~{6\t 

·~ ' • , • 

I 

" , 

~'ranee. \\'est Germany and 
Ireland. 

Of these. it chose three U.S. 
companies in which to invest: 
Catalytica. where the Slm in· 
Ycslf<l will go mainly to support 
the use of enzymes 10 petro­
chemical processes: C\V 
Ventures. a fund which invests 
in healt h care; and Immunex, a 
company with close Jinks to 
Hoffman-La Hoche anCl ·high 
hopes of leading the field wit h 
a treatmen t for AIDS· (auto­
immune defi ciency syndrome) . 

Change 
Dy this summer the scene 

had chan;:ed dramatically. :-:o 
fewer than (our of the fund's 
investments have gone public. 
1n each case advantageously: 

• • 
~· • 

1 
l 
' 1 
I 

British b1otechno•o;:y invest· 
ments. In the paot Lord Hoths· 
child has been rorthrii:ht in 
expressing disappoin1ment w11h 
the calibre of companies coming 
forward with investment pro­
posa ls. Other London finance 
houses have sugflested that they 
see the ne<'d for a more cren11ve 
approach in Britain. 10 produce 
packages appropriate to a situ­
allon, rather than passively 
judge a proposal as Biotech­
nology Investments has tended 
to do in lhe UK. 

Dunng. lhe yea r the fund 
made its Rrst-ever investment in 
an unquoted Orilish company. 
It i ~ also its lnggc'>I lnvc<1ment 
in this sector. l'he rund has 
£3. l m in Cclltech, lh~ company 
with an ?n>ide track to tho 

Criteria 
Celltcch. 10 quote brokers 

Scrunj!cour. Kemp·Gec and Cu. 
la>t month : "fullills the mai n 
cnter1a nccesary for mounting 
a suc<"e:ssrul operar1on 1n this 
f ast-<IC\'e lop1 n~. h111;h ly-IC<'h ni. 
cal. field. 1'he manJ~cment 

Amgcn. Applied Biosystems. 
I nreg-ratcd Genetics and 
Immune:< (see table) . 1\lr lJavid 
Leathers. in,.estment manal!er. 
says 1ha1 the fund has no in1en­
uon of selling companies which 
itO pubhc. but will stlll continue 
to apply the five rules by \\-Inch 
they Judged the original invest­
ment. E\'cn so. he admits that 
the fund it did not expect so 
many or its unquolPd in,·est-
1ncnts to go public so soon. team compnscs both eminen t 

t~ sc1ent1>ts and ~ound con11ner­
of c1al/financ1al managers and rhe 

Ano1her dramatic <"h•ni<e 
the view the fund takes 

' ' 
' .. 

' • I 
• .. 

BIOTECHNOLOGY INVESTMENTS: . 
U NQUOTED STOCKS • . 

Eq uity 
interest 

Conlpany % 
Advanced Mineral 

Country Businc•s 

T cchnologiu 25 U.S. Mining/ pollution 
Agrigcnetic,s 1.2 U.S. Stcds, t t<. ) 

Amgtn t 1.6 U.S. Health care, t tc. 
Appli •d Biosyst tmst 7.4 U.S. Jnstrumcnts 
Cnalyti ca 10.4 U.S. Catalysis 
Cclltech 11.4 UK Htalth care, e~c. 
CW Vtnrt!rts • J .1 U.S. Bio-funds . 
ONA Plant Ttchnology J .8 U.S. Plant science 
Genetic Systems 2.S U.S. Health ure 
Ge nzyme· 5.4 U.S./UK Diagnostics • • • lmmun•xt ' 4.7 U.S. H talth cart 
lnttgrattd Gtntticst 4.S U.S. H talth are 

r 

Plant Genetiu 9.1 U.S. Vegtublt crops 
Qutue Systems 6.0 U.S. Laborotory 

t-quipmtnt 
Rtplig•n I 9.'S· U.S. Htalth ur~ and 

airi·scitnc~ 
• 

• Shortly to be incrt <Jstd. t Now public. 

Lefl: Lord Rothschild- gather ing together a wide rangt> of 
biotechnology lovest.meots 

company is able not just to 
make scientific discoveries but 
to scale-up, ext ract, puriiy, and 
ma rket ils products, as evi­
denced by its first product. the 
anu-interreron monclonal anti­
body." 

The current position. accord­
ing 10 David Leathers, is that 
the fund is evaluating ha lf·a· 
dor.en Brit ish potential invest­
men1s but has no new ones "on 
the front burner" Crom the 
U.S. ll is, however. considering 
lhe invest ment or anc'lher 
Sim in Hepl!gen, one of its 
first investments. which now 
needs more cash to help build 
a pilot fermentation plant. 

Coy 
or the British prospects. the 

fund is coy ror the momen t. 
One that interests them is the 
A~nc-ul1ural Genetics Company, 
set up this summer as a .. coun­
try cousin" of Celltech. to try 
to explou the plant ger.elics 
re:.eanh or the .\gricultural 
Research Counci !. 

As Biotechnology Investments 
sec 1t, the new company has 
been very modestly funded by 
its 1hrt'e partners - BntJsh 
'l'rchnology Group . • .\dvent and 
Ult ramar-at the outset. until 
the mvestors see the first bus1· 

. ' 
ness plan. Then the partners 
and other investors will be 
invited to pluni:e more heavily. 

Two of t he runds olde r U.S. 
investments. Genetic Systems 
and ,\pphcd B1oo~»tcms. ha'c 
just announced a Joint ven111rc 
in 1munocl iagnosUcs. 10 develop 
two new diagnost ic systems. one 
simple and 1nexpcns1,•c ror 
docto;.>' ;,urgeries: tho other 
au tomated for climes ond hos-
pitals. I 

These sys.tems are aimed at 
the d1agnos1s of baclcnal and · 
vira l infections. chronic il lness, 
and cance r. ca rdio-vascular and 
genetic disease. Round at Hoths· 1 
childs. they see the move as an 
important one lor both com­
panies. 

One furtht'r recent Invest· 
ment which excites the fund 
manage rs 15 the Slm they 
have p:unged on Gen1yme, a 
U.S. company set up to acquire 
\Vhalman B1ochcn\1ca1s in 
Br1ta1n. Thi, company makes 
diagn()S\ic enl) :ncs. It It.is 
since bOUJlhl Korh·Lti:ht Llhora· 
tones. another Br1t1sh company, 
11l<lk1n1? fine chennc-als. 

GcnLymc plans to use these 
two t:K companies as a base ror 
developm~ biotechnology rntcr· 
e:.ts. Biolechnolo;:y ln\·est­
ments see the company as ,,r. 
tually Bntt-h hu t d rl\"Cll by 
Amcncan entrprencunal imt1a· 
ti.Ve. 



•• 

New Scientist 20 August 1987 29 

A licence on life 
The business of making money out of genes is having a difficult birth. The biotechnology industry 

would like to make things easier by having patents on both genes and living organisms 

Steve Connor 
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Colin Self: His private research led to an invention that proved to be worth millions of pounds, and more than 60 jobs 

.. " N A SUNDAY morning in 1979, a young medical 
• student went into his laboratory to do some extra-

- curricular. research. He wanted to test a hunch he had 
that heat might be a simple way of isolating a certain enzyme 
from a bacterial soup. The university had turned the gas off, 
so he had to warm his b'roth of bacteria on a camping stove. 
The hunch proved right. Having isolated the enzyme, the 
young student went on to develop a technique that he later 
patented. The patent became the property of a new company, 
established to develop a suite of products based on the inven­
tion. In June of this year, a Danish firm, Novo Industri, 
bought that company for £8 million. 

Colin Self, who is noW a doctor at the Hammersmith 
Hospital in London, had little idea on that Sunday morning 
that he was on the road to success. Industrialists are now 
designing a plethora of diagnostic kits, such as pregnancy 
tests, based on his invention. The success of his patent is 
measured by the amount of money Novo paid for IQ Bio, the 
company that Self helped to establish seven years ago. As a 
result of those Sundays spent bent over a camping stove, 
more than 60 jobs now exist because Self patented his inven­
tion without mishap. Novo says that it will now create even 
more jobs at IQ Bio's laboratory in Cambridge. 

Selfs patent is the key to this success. Britain, however, 

does not have a happy record of patenting inventions in the 
field of biotechnology. Cambridge, in fact, was the location 
for what has become the most celebrated example of a missed 
opportunity for patenting a remarkable invention. Two 
scientists from the Medical Research Council's Laboratory of 
Molecular Biology, Georges Koehler and Cesar Milstein, 
developed a technique that, if properly patented, might have 
been worth millions of pounds in royalties. By fusing two 
types of cell, they cloned a group of cells that would produce 
identical antibodies, proteins that identify and attach to a 
given type of antigen°"'in this case the blood cells ~f sh~ep. 

The blame for failing to 'patent "monoclonal anubodies" 
lies somewhere between Cambridge and the National 
Research Development Corporation in London. The NRDC 
then had the right of first refusal on inventions from public 
research centres in Britain. Self was fortunate because, as a 
medical student doing research in his spare time, he had the 
rights to his own work and could therefore patent the inven­
tion himself. He did this with the help of Hans Kornberg, the 
bead of the biochemistry department at Cambridge, and 
Donald Braben, the bead of the BP's Venture Research 
Unit. Kornberg introduced Self to Braben, who has, he says, 
money to give away, and the match proved perfect. The 
Venture Research Unit undertook to pay the cost of 
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In the US, companies can lay claim to patents on higher fonns of life, something that Jeremy Rifkin and others find morally repugn.ant patenting Selfs invention internationally. "BP provided the fuel to keep the thing going," Self says. He had tried and failed to find funding from more conventional sources. Like the work of Koehler and Milstein in the mid-1970s, Selfs invention in 1979 came about with the help of work on antibodies. Self wanted to detect extremely minute quantities of a substance, · a hormone for instance that indicates pregnancy. And he wanted to do this quickly, without having to use expensive equipment. It was possible to develop antibodies that could identify a substance, but how do you know that the antibody and antigen have bound together, so showing that the antigen is present? 
One technique at that time was to coat a surface, the side of a glass slide for instance, with an antibody that would recognise the substance in question. This antigen would stick to the antibody, and stay on the surface, after washing. Scientists then add a second antibody that also recognises the antigen in question and so stick to the combination of first antibody and antigen. If this second antibody is labelled in some way, with a fluorescent marker say, then the sandwich of antibody-antigen-antibody still sticks to the fixed surface after washing, and the labelled antibody can be detected. This simple technique is now the subject of a patent dispute between several biotechnology companies in the US. Hybritech, in San Diego, which is a subsidiary company of Eli Lilley, has sued two other companies, Abbott Laboratories and Monoclonal Antibodies, over Hybritech's rights to a patent on sandwich antibodies. Hybritech filed its patent in 1980. Other companies argue that the technique was an old one and all that Hybritech did was to apply it to monoclonal antibodies. The Patent and Trademark Office and the appeals courts in the US have so far ruled in favour of Hybritech, although this dispute is not yet over. Hybritech wants a permanent ban on the sale of products made by other compa­nies that are designed on the process. At issue is a market worth several million dollars. 

A variation on the proces.5 that Hybritech claims it owns is to attach an enzyme to the second antibody. This enzyme 

makes certain chemicals change colour, another way of visu- · ally recognising that the sandwich is sticking to the solid -surface. There is a problem, however, with using a second antibody that is labelled in some way. If the substance that the scientist wants to detect exists in tiny amounts, then it can be a long time before the solution changes colour, too long ' perhaps to be of any use in a busy clinic or surgery. A test also becomes less accurate if it takes time because, for instance, the chemicals can degrade. 
Self wanted to speed up the chemical reactions in order to detect minute quantities of antigen. His idea was to choose an enzyme for the second antibody that would turn an otherwise inactive chemical into one that then acted as an enzyme for a secondary chemical reaction. Self describes it as "a catalyst making a catalyst". The important step in Selfs invention is that the secondary reaction does not consume the second "catalyst". All it takes is for a tiny amount of antigen to cause a tiny amount of the first catalyst to make a tiny amount of the second catalyst: this second catalyst then causes further chemical reactions, which changes the colour of the solution. The system is "exquisitely sensitive", Self says. Biochemists now call the technique "enzyme ampli­fication". When Self first described it to a young entrepreneur from the computer industry, Chris Curry, who then ran Acorn Computers, Curry remarked on the similarity with amplification in electronics. "My God," Curry told Self, "you've invented the transistor." Curry and his business part­ner, Hermann Hauser, had established IQ Bio just before meeting Self, and now their company had a raison d'etre. IQ Bio and its range of diagnostic products owe their exis­tence to the patent of Selfs technique of enzyme ampli­fication. Larger companies are developing similar products · for the biotechnology industry; they know the importance or· ~ proper patenting in this new market. William ·Duffey, the - . patent lawyer for Monsanto, an American chemicals company, describes just how important patents are to bio­-technology: "Those companies in the private sector which are investing hundreds of millions of dollars in this new 
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science do not accept the theory that 
patents are unimportant. Such a 
concept is particularly repugnant to 
patent-conscious, research-intensive 
pharmaceuticals firms dealing in 
global markets with drugs which 
require staggering investments of time 
and money before ultimately yielding a 
commercial return. To them the patent 
shelter is paramount. It is quite literally 
their sole incentive for risk taking." 

Duffey says that the average cost of 
developing a new drug, including fail­
ures, is about £100 million. "Without 

· the crucial period of patent protection 
there would be little chance for the 
pioneer to break even because the 
generic producers and the imitators 
would have marched in much earlier to 
capture the market share at his expense 
through price cutting." 

There seems to be an overwhelming 
case for patents in biotechnology, as in 
any other innovative field. But what 
exactly is a patent? Andrew Sheard, a 
patent lawyer specialising in bio­
technology with Kilburn and Strode, a 
firm of patent attorneys in London, 
describes patents as a "bargain between 
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_ . engineered protein awarded to Gene-
ntech, a biotechnology company in 

APAiENT must. first of all be·new. No California. The protein, tissue plas- . 
other inventor must have filed a minogen activator (t-PA), appears to 

patent on the same-invention, and nobody be twice as effective as existing reme-
must have published the discovery before dies for dissolving blood clots and so 
filing.for a patent, although in the US there could become a very useful drug for 
is a .. grace period" of up to a year between l · k f h k Th 
publishing and filing. a patent. · peop e at ns 0 eart attac · e 

The next criterion for patenting is that an market for such a drug could run into 
invention must involve a truly inventive $1 billion a year by the early 1990s. 
step. Routine, trivial or unexpected Genentech's patent gave the company 
modifications of an existing technology the rights over all t-PA manufactured 
therefore do not count as fulfilling what by splicing at-PA gene into cells that 
patent attorneys call the .. inventive step". could then be cultured to produce the 

This is often the criterion that lawyers · protein in bulk. Wellcome also wanted 
end up arguing about in the cOurts. The to produce t-PA by a similar method 
court then has to decide whether the inven- d fi I th G h' did 
tion is obvious .. to someone skilled in the· an e t at enentec s patent 

not cover a technique that was truly 
art". Biotechnology is such a new industry novel and inventive. Wellcome there-
that patent lawyers often try to convince a 
court. that something is inventive merely fore sued Genentech on the day the 
because the technology is so new and Patent Office in London granted Gene-
.. unobvious". The- recent court case in ntech the patent, 26 February 1986, 
Britain between Genentech and Wellcome · and so the case went to the High Court. 
indicated that the.court was not prepared to Patent lawyers around the world 
treat biotechnology-any differently than to watched the case of Wellcome versus 
01}~rt!~~~~fltceto gra~t:a:~tent, tlie·, Genentech carefully. They wanted to 
inventionmustbe.industriallyapplicable~o: see whether the judge, Mr Justice 

· · , · Whitford, would treat the new tech-

an inventor, or those backing the invention, and the state. 
The deal is effectively this: if the innovator discloses his 
invention to the public in so clear and comprehensive a way 
that anyone can repeat his invention so as to get the benefit 
of it, then the state will, providing that the invention fulfils 
certain criteria, allow him a monopoly in the invention for 
a certain number of years-20 in most countries of the 

niques of biotechnology as inventive 
and novel purely because they are so new. In the event, Mr 
Justice Whitford took the view that Genentech's patent must 
be revoked. In his judgment, extending to 90 pages, he said: 
"As a claim to a product, t-PA produced by any known or 
hereafter discovered route in the field of recombinant-DNA · 
technology, is too wide and is bad ... It is a claim to an 
obviously desirable and potentially possible end reached by 
routes on which only limited guidance is given." The patent, . 
he said, is too "broad". 

world." · 
The inventor must conform to certain criteria in order to 

patent an invention. The "invention" must be new, it must be 
truly inventive, and not just an obvious development of what 
is known already. The invention must be useful and the 
patent laws must not specifically exclude the invention in 
question. In the new science of molecular biology and genetic 
engineering, which did not exist 20 years ago, the same rules 
of patenting apply. Over the past 10 years, however, a number 
of disputes between inventors, and the patenting authorities 
have raised questions concerning the interpretation of the 
patenting rules. 

The latest case occurred in July at the High Court of Justice 
in London. A British pharmaceuticals company, the Well­
come Foundation, questioned the patent on a genetically 

This case dose not end here. Genentech said immediately 
after the judgment that it intends to pursue "vigorously" an 
appeal against Mr Justice Whitford's decision: "This patent 
decision relates solely to the UK," the company said, "We 
will continue to press our patent claims in the United States 
and in other jurisdictions" (New Scientist, 16 July 1987, p 
25). 

It is not unusual for patent cases such as this to drag on and 
on. The first patent on recombinant gene technology, based 
on a discovery of Stanley Cohen of Stanford University and 
Herbert Boyer of the University of California, San Francisco, 
was still the subject of dispute 10 years after Stanford first 
flied the patent in 197 4. Cohen and Boyer developed the 
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',ii' ... . ,.. ~ • • "' .. ,,__ • "' ' ,.. .. ,4 • • .,......, :,. ·.--~ ~ 
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Herbert Boyer, one of the architects of plasmid technology 
The battles of the gene trade: 
the headlines say it all 

technique for inserting foreign DNA into a bacterial cell with 
the help of bacterial plasmids-circular pieces of DNA that 
behave like "Trojan Horses"-taking the foreign DNA into 
the cell under guise of it being bacterial DNA. 

Stanford University, acting on behalf of both universities, 
filed two patents on the technique, one for the process 
itself and one on the products arising from the technique. 
Bacterial plasmids have become so commonplace in the 
laboratories of biotechnology companies that if the US Patent 

. and Trademark Office approved both patents, the royalties 
would be worth millions of dollars. Everything seemed to run 
smoothly, with the patent office granting the first patent 
without fuss. But a couple of weeks before the patent office 
was due to issue the second patent, the office froze the 
application: it wanted Stanford to present a more convincing 
case for rights over the technique. 

New life for111s 
An important part of filing a patent that involves living 

things is to deposit a new life form with a recognised author­
ity. This is part of the process of describing the invention so 
that others can repeat it. Cohen and Boyer did not place their 
bacterial plasmid in a public depository, in this case the 
American Type Culture Collection in Maryland, which stores 
collections of microorganisms, until six months after they 
applied for a patent. In the US, as in Europe, the law says that 
an inventor must deposit a new organism with a recognised 
authority at the same time as the inventor applies for a patent. 
Stanford argued that the plasmid was not an organism and 
that other researchers did not need the plasmid to repeat the 
invention, so deposition was irrelevant. . 

Another issue that the US Patent and Trademark Office 
wanted to clear up was whether Cohen and Boyer's invention 
was published or discussed publicly more than a year before 
the date they filed the patent. If it was, then the patent would 
be invalid. This marks an important difference between 
American patent law and European patent law. In Europe, an 
inventor must not publish anything about an invention 
before applying for a patent In the US, inventors are allowed 
a .Ye3!'s "grace". Unfortunately for Cohen and Boyer, a 
scientist, Edward Ziff, described in New Scientist a speeeh 

· made by Boyer at a "closed" scientific conference. The article 
appeared on 25 October 1:973, a year and 10 days before 
Stanford University filed for a patent. Did this article consti­
tute a disclosure? 

Stanford defended its patent successfully and, in 1984, the 
. US Patent and Trademark Office granted the second patent 
to the university, which then sent letters to 100 biotechnology 
companies asking them to pay a licence fee in order to use the 
technique developed by Cohen and Boyer (New Scientist, 
6 September 1984, p 7). At that time, the company had 
recouped about $3 million in royalties from licences to 66 
companies. Eli Lilley was the only company selling a product 

' made by the technique, human insulin called Humilin. 
Today, the university has 80 licences on the patent, each 
bringing in at least $I 0 000 a year, and 22 products are now 
sold that have been developed with the technique. Stanford 
says that it earned $1·2 million on the patent in the year 
1985-86, and expects to earn about $10 million a year by 
1992. Meanwhile, Cohen and Boyer have not received a 
penny because, in a magnanimous gesture, they waived their 
rights to a share in the royalties on the patent . 

Stanford's patent does not apply in Europe because Cohen 
and Boyer published their work before filing for a patent. The 
year's grace in the US protected them only in the US. The 
lack of a similar period of grace in Europe angers many patent 
specialists because it appears to put European scientists at a 
disadvantage. The American Intellectual Property · Law 
Association agrees that there should be a grace period in 
Europe: "Instead of applauding [the inventorl for making the 
earliest possible dissemination of information by prompt 
publication in a scientific journal, all to the benefit of 
mankind by increasing the knowledge in a partic11lar field, we 
punish him by refusing to give him a patent," the association 
told a meeting in 1985 of the World Intellectual Property 
Organisation, the United Nations . body concerned with 
international 'patent law. 

An added frustration for European scientists is that 
although the US adopts a "first-to-invent principle" in the 
US, whereas it is the "first-to-file principle" in Europe, inven­
tions outside the US do not count. In other words European 
scientists still have to file for a patent in the US, or Europe, 
before anyone else in order to have the patent granted in the 
US. There are signs, however, that this may soon change. In 
March of this year, Donald Quigg, the Assistant Secretary and 
Commissioner of Patents in the US, said: "The United States 
has offered the possibility of dropping its 150-year practice of 
granting a patent to the first inventor of an invention instead 
of granting it to the first person filing an application for patent 
protection. Moving to a first-person-to-file practice would put 
foreign inventors on the same footing as US inventors with 
respect to obtaining patent protection in the United States." 

One of the most famous patent disputes in recent history 
involved just such a ~nt.cst t;c:tween scientists in Europe and 
America. Luc Montagnier o( the. Pasteur Institute in Paris 
filed an application for a patent for a blood test for antibodies 
to the human immunodeficiency virus, the virus that causes 
AIDS. Montagnier based his application on his discovery of 
the virus, before his counterpart in the US, Robert Gallo of 
the National C'.ancer Institute in Maryland. Even so, the US 
Patent and Trademark Office gave Gallo the rights to the 
patent. After the Pasteur Institute appealed to the US Oaims 
Court, the patent office made Montagnier the "senior party~ 
and put the onus on Gallo to prove-that he invented the test 
first. In the end, they settled the dispute out of court. .. · · · 

Further disputes over patents are brewing now that the US 
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M ontagnier (left) and Gallo: once the centre of a patent row 

has decided that it is possible to patent "multicellular 
animals". On 3 April 1987, the US Board of Patent Appeals 
ruled that scientists from the University of Washington, 
Seattle, who genetically engineered oysters to give them more 
than one set of chromosomes, called polyploidy, can patent 
the animals. These oysters grow larger and tastier than 
normal oysters; and, being sterile, do not go through the 
normal sexual cycle, during which time they are inedible. 

Already, the environmental activist Jeremy Rifkin says 
that he is looking for ways of fighting the patenting of higher 
animals on the grounds that it is morally repugnant for 
companies to have rights to the genetic code of animals, 
Rifkin has formed a loose coalition with farmers' 
organisations and religious groups in the US to fight the deci­
sion. He has enlisted the support of Arie Brouer, the general 
secretary of the National Council of Churches in the US, who 
said: "The gift of life from God, in all its forms and species, 
should not be regarded solely as if it were a chemical product, 
subject to genetic alteration and patentable for economic 
benefits." Patenting life is now a moral issue.- · · 

The US's decision to patent multicellular animals stems 
from a ruling in 1980 which made it possible for the first time 
for scientists in the US to patent microorganisms. This case 
concerned a Pseudomonas bacterium that had been 
genetically altered to include two plasmids that enabled the 
bacterium to "eat" oil slicks. This set a precedent: 
biotechnololgy could now patent not only the altered genes, 
but the organisms that possess these altered genes. Going 
from microorganism, to plant, to multicellular animal is a 
logical extension of the process. 

In Europe, the European Patent Convention states that 
"'-._governments cannot grant patents on "plant or animal 

varieties" (except for microorganisms). Nevertheless, lawyers 
in Europe, who are always keen to argue over words, now 
think that the convention may apply to "animal varieties", 
but not to "animals". Biotechnology companies will want to 
test this in the courts now that the US has granted a patent on 
a higher animal. Meanwhile, in the US, people such as Rifkin 
argue that patenting oysters is a short step to somebody trying 
to patent the highest animal of all, Homo sapiens. What is to 
stop biotechnology companies from trying such a thing now 
that in vitro fertilisation is: so common and profitable? 

According to Donald Quigg, the US Constitution prohibits 
patenting of humans: "A claim directed to or including 
within its scope a human being will not be considered to be 
patentable subject matter ... The grant of a . limited, but 
exclusive property right in a human being is prohibited by the 
Constitution." The part of the US Constitution that Quigg 
says will prevent biotechnology companies from patenting 
human beings is Article 13, passed in 1865 to abolish slavery. 
The question is whether the article, which applies to humans, 
also applies to their embryos. Could the next patent row erupt 
over the right to own a new type of test-tube baby? o 
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