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written description requirement. “When 
you do things by trial and error, you have 
a tough time extrapolating to other protein 
sequences that will similarly bind. It can be 
done, but it is very arduous work.”

The history of antibody-drug-related 
research is also a factor in why broad claims 
to antibodies are being ratcheted down. 
“When the [antibody] exception was put 
in place, the inventions were the new anti-
gens,” says Leslie McDonnell of the Boston 
law firm Finnegan, Henderson, Farabow, 
Garrett & Dunner, in part because very few 
antibodies actually worked as therapies. An 
inventor could figure out the critical portion 
of the protein that had the blocking activ-
ity. “Almost any antibody to that area would 
[potentially] be useful and antibodies to any 
other area probably would not be,” she says. 
Now, however, the discovery and develop-
ment process is more subtle.

In the future, the question is going to be 
how closely the patent claims must hew to the 
descriptions of the specific antibodies that are 
disclosed. As technology advances, research-
ers will be able to start predicting and guess-
ing based on protein structure, Liivak says. As 
those predictions become more accurate, an 
experiment that yields a particular antibody 
may be enough to form the basis for predict-
ing a broader set of related solutions. “As 
you can make those predictions, the claims 
should expand,” he says.

For such claims, McDonnell suggests 
applying computer modeling to figure out 
the conservative 
substitutions in the 
antibody’s most 
variable region, the 
CDR. Then if after 
introducing a few 
changes and test-
ing the outcome, an 
antibody retains its 
activity, it would be 
possible to base a 
claim on that. Similarly, for epitope claims, 
it would make sense to raise more antibodies 
to the epitope and sequence them. But these 
are huge endeavors. “You can see the prob-
lem,” McDonnell says. “The applications 
become bigger and bigger, they take longer to 
put together, all around they are vastly more 
expensive. It’s hard to tell companies that’s 
what they have to do when so few antibodies 
make it to market.”

Making the time and effort to produce 
this supporting science will likely be the 

“I thought, Hmm. ‘A bunch of 
papers and a couple dozen graduate 

students, or transform lives?’ No contest. 
I had to leave MIT.” Mary Lou Jepson, 
formerly professor at MIT’s Media Lab, 
was told to choose between forming a 
company and keeping her professorship by 
MIT’s president. She has since formed two 
startups. (STAT 6 November 2017)

“I remind my partners, ‘You know, if my 
parents had this test, I wouldn’t be here’,” 
Nathan Treff said. Treff, CSO of the startup 
Genomic Prediction, which purports to 
test IVF embryos for complex genetic 
diseases like type 1 diabetes, is a diabetic. 
(Technology Review 1 November 
2017)

California cracks down on 
stem cell cowboys
In October, the governor of California, Jerry 
Brown, signed into law the country’s first 
bill aimed at tackling unapproved stem 
cell therapies.  The new law, written by 
Democratic state senator Ed Hernandez, 
requires clinics offering stem cell therapies to 
notify patients that the treatment offered has 
not been approved by the US Food and Drug 
Administration (FDA). Clinics must also post a 
notice with this information in their offices, and 
patients must be handed a paper stating this 
before they receive the treatment—both notices 
in a specified size and shape. The statement 
also recommends patients consult with their 
physicians before proceeding. California is 
home to over 100 stem cell clinics, according 
to a 2016 publication (Cell Stem Cell 19, 
154–157, 2016), many presumably offering 
untested therapies.  The FDA has also flexed 
its muscles in recent months, targeting only 
two, however, of the hundreds of clinics offering 
direct-to-consumer stem cell therapies in the 
US (Nat. Biotechnol. 35, 898–899, 2017). 
And although some are optimistic given that 
stem cell clinics are now attracting significant 
negative attention, others are more cautious. 
Columnist Michael Hiltzik wrote in the Los 
Angeles Times that the wording of the new 
Californian law—that the product has “not 
yet” [emphasis added] been approved by the 
FDA—implies that these stem cell therapies are 
being tested, when in fact many may not be. 
And then there’s Texas. In September, the Texas 
legislature approved a “right to try” bill for stem 
cell therapies for patients with severe chronic 
or terminal illnesses lacking other options. The 
bill requires that the treatments be overseen by 
an institutional review board and applies only 
to those previously tested in humans.  Whether 
these provisions will be upheld in a state that 
promotes itself as the world’s leader in the 
research and use of stem cells, or simply give 
license to stem cell cowboys, remains to be 
seen.  Laura DeFrancesco, Senior Editor

only way to get stronger patents in the 
future, McDonnell says. But few companies 
heed that advice, she says. “Too often, the 
response at the leadership level is to say, ‘No, 
sorry, we’ve moved on’.”

The initial ruling in Amgen’s favor was 
surprising given the checkered history of the 
antibody exception rule. “Since it was cited 
in Enzo and Noelle, the court has quietly but 
consistently been moving away from adding 
any credibility to the exception,” Liivak says. 
If the initial  ruling in favor of Amgen had 
not been overturned, it would have solidified 
the antibody exception, he says. The industry 
seems to be moving towards narrower defi-
nitions anyway.  “I haven’t heard companies 
saying antibody patents should be broader 
unless they were trying to protect their own 
antibodies,” adds McDonnell. “Even then, 
they are going to be on the other side of that 
fence sooner or later. This is law that simul-
taneously helps and hurts most companies.”

A counter-argument is that broad, strong 
incentives are needed to generate vigorous 
research. But patent fights are expensive. 
“Abbott had to spend millions on a patent 
fight,” Liivak says. “Even where you have 
cases where the defendant is winning and 
defeating these broad claims, it still cost mil-
lions that could have gone to research.” Plus, 
a small company with expertise in producing 
monoclonal antibodies may find a pathway 
they think is important in treating disease, 
but seeing a large company holds a patent 
with a broad claim, it may choose to never 

enter. “My sense is 
the harm is much 
greater than any of 
the benefits of the 
broad patent claims,” 
Liivak says.

Indeed, it seems 
likely that functional 
language will fade 
into disuse, and be 
replaced by struc-

ture descriptions. Such a requirement will 
have implications beyond the antibody area: 
it could also affect existing patent claims to 
chimeric antigen receptor technology. Those 
basic invention cases describe a single-chain 
variable fragment (scFV) hooked up to a T-cell 
signaling molecule (CAR-T). “If they just say 
scFv, they don’t describe any particular anti-
gens or variable domains,” McDonnell says.  
“Under this new Amgen ruling they seem to 
have massive written description issues.”

Mark Ratner Tequesta, Florida

“You can see the problem,” 
McDonnell says. “The 
applications become bigger 
and bigger, they take 
longer to put together, all 
around they are vastly more 
expensive.”
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