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Regulatory & Marketplace

The Rise of Cellular Immunotherapy  
and Global IP Strategies 

The FDA approval of Kymriah™ was 
the first in the area of adoptive 
immunotherapy and chimeric antigen 
receptor (CAR)-modified T cells. This 
has been closely followed by approval 
for Yescarta™. Companies such as Kite 
Pharma Inc. and Juno Therapeutics 
are reporting response rates of ~80% 
for treatment of blood cancers using 
CAR-T, and with around 300 clinical 
trials currently in progress, it is clear 
that we are at the beginning of a new 
age in cancer therapy. 

As these new treatments reach 
the clinic, we can expect to see an 
increase in patent litigation in this 
area. With treatments costing around 
$500,000 per patient, there is a lot at 
stake. 

An effective IP strategy for this 
technology needs some thought, 
especially because of the particularities 
of the therapeutic methods, which 
may involve different steps being 
performed in different countries. 
Patients are not given an “off-the-
shelf” product, but rather their own 
immune cells are isolated from their 
blood, processed, and returned to 
them. Although the final products are 
similar in some respects, each patient 
therefore receives their own bespoke 
therapeutic agent. 

Infringement scenarios are 
different to those that have been 
traditionally considered for patents for 
pharmaceutical products, and must be 
considered at an early stage to ensure 
that an appropriate patent strategy is 
pursued.

A Crowded Landscape
There are currently many patent 
applications directed to particular 
CAR constructs, and the use of CARs/
CAR-T cells specific for particular 
target molecules. Different companies 
have their own proprietary CARs, with 
modifications in the transmembrane 
and endodomain co-stimulatory 
structures and signal peptides, in 

addition to the antigen recognition 
regions. Both treatments so far 
approved by the FDA modify cells 
to recognise CD19, and many other 
groups are also using CD19 as a  
target. 

With developments focussed on 
particular targets, CAR constructs and 
cancers, certain areas of the clinical 
and patent landscapes are increasingly 
crowded. Companies should therefore 
consider their freedom to operate at 
the early stages of CAR design and 
pre-clinical development. 

By identifying patent rights that 
could be problematic early on, it is 
possible to take preventative action. 
This could be done by making changes 
to the CAR construct or the treatment 
to work around a patent right, taking 
steps to prevent a patent from being 
granted, or challenging an application/
patent in order to force an applicant/
proprietor to amend the patent 
claims in such a way that the risk is 
minimised. For example, many patent 
offices around the world enable the 
filing of observations against a patent 
application during the examination 
phase, with some among these allowed 
to be filed anonymously, providing a 
potential infringer a cost-effective way 
to take action. 

Any action taken by a party in respect 
of a patent/application – both offensive 
and defensive – should be considered 
on a global scale, as proceedings in 
one jurisdiction can have significant 
implications on proceedings in others. 
To make sure that action in one 
country does not compromise future 
action in another, the strategy must 
be coordinated, to ensure that the 
arguments and evidence used in the 
various jurisdictions are consistent and 
complementary.

The Importance of Method Claims
In terms of patent strategy, 
“composition of matter” patent 
claims directed to particular actives 
or formulations have traditionally 

been a priority for pharmaceutical 
companies. However, enforcement of 
product claims relating to CAR-T cells 
may be trickier because of the need to 
demonstrate that each batch of cells 
falls within the scope of the claim, 
as each is a bespoke treatment for a 
particular patient.

There can, however, be significant 
value in method claims relating e.g. 
to methods for engineering the CAR-T 
cells, and methods for culturing and 
expanding the CAR-T cells, provided 
the claims are not overly complex. 

Patents covering all or part of a 
method that becomes a de facto 
standard required by the FDA 
for approval could be especially 
valuable. It’s notable that both 
current approvals relate to blood 
cancers, using CAR-T cells that target 
CD19. The autologous cells are also 
transformed using lentiviral vectors 
in both cases. Therefore, although the 
FDA floodgates may be considered 
opened to some extent, the FDA is 
likely to be cautious about significant 
step-changes, and look more 
favourably upon treatments that are 
based substantially on methods and 
techniques that have been previously 
approved. Owning patents around 
these standard techniques could be 
extremely lucrative, and claims relating 
to improvements and refinements of 
the processing steps should not be 
overlooked. 

Granted claims around approved 
methods could also be more 
commercially useful and enforceable 
compared to traditional pharma 
method claims directed to methods 
for making pharmaceutical products, 
because the FDA approval process will 
likely compel any party wishing to bring 
a CAR-T therapy to market to disclose 
the methods they use to generate and 
expand their CAR-T cells.

Still, care should be taken to 
consider infringement and enforcement 
when drafting such method claims. 
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The most useful claims will define 
methods in such a way that all steps 
will be performed by the same party 
(i.e. there is a direct infringement). 
Where the steps would likely be 
performed by different parties, some 
jurisdictions such as the USA would 
require one party to be shown to be 
controlling the actions of another, in 
order to consider there to have been 
an induced infringement.

This is a particular concern in 
autologous CAR-T cell therapy, where 
different parts of the therapeutic 
process may be performed in different 
jurisdictions. For example, the patient 
may be in one country while their 
extracted cells are sent for processing 
at an approved facility in another 
country. The extraction, modification 
and re-administration of the cells 
to the patient may therefore occur 

in different countries, and different 
infringing acts might fall under the 
jurisdiction of different patents courts. 

When drafting and prosecuting 
claims for CAR-T therapies, attorneys 
should therefore consider the 
practicalities of how and where steps 
of the therapeutic process will be 
performed. They should think not only 
of their home jurisdiction, but also 
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about how courts in other jurisdictions 
will interpret the claims and consider 
the infringing acts in those countries, 
in order to obtain patents that are 
useful.

Future Developments on the Horizon 
A current limitation to CAR-T technology 
is the per-patient treatment cost. Key 
players are working on bringing this 
down so that the therapy is available 
to more patients. Kymriah™ and 
Yescarta™ use autologous T cells, 
which are taken from the patient to 
be treated and modified to express 
CARs. Many companies are now 
generating “banks” of immune cells, 
containing cells from donors with a 
variety of different HLA types that can 
be matched to a patient, which would 
provide for the generation of “off-the-
shelf” allogeneic CAR-T cells. Provided 
that safety and efficacy of such therapy 
can be demonstrated, this would be 
expected to significantly reduce the 
cost of CAR-T therapy.

Another factor limiting the clinical 
application of CAR-T treatments 
are the toxic side-effects observed 
in some patients. In particular, 
minimising the frequency of cytokine 
release syndrome and tumour lysis 
syndrome will be an important goal for 
future development and refinement 
of methods for generating/expanding 
CAR-T cells, and optimisation of 
dosage regimes. 

These first FDA approvals relate to 
CARs with relatively simple structures, 
and developments in CAR-T technology 
to date have focused on global changes 
to the CAR construct, focussed in 
particular on the target-binding region, 
and methods for expanding CAR-T 
cells. In the coming years we are likely 
to see therapies using CARs having 
intracellular signalling domains that 
allow for greater control of the quality 
and kind of signal induced by target 
binding, along with systems providing 
control over the number and location 
of CAR-T cells within the patient. 
These improvements will be designed 
to enhance therapeutic benefit to the 
patient and reduce side-effects.

Until this point, there has also 
been a focus on blood cancers, but 
the first clinical trials for solid cancers 
are now in progress. Obstacles 

relating to the use of CAR-T to 
treat solid cancers include tumour 
penetration issues and the reduced 
survival/activity of the CAR-T cells 
in the immunosuppressive tumour 
microenvironment. The challenges  
provided by solid tumours may 
necessitate developments in how the 
treatment is administered in order to 
maximise exposure of solid cancers 
to the CAR-T cells, and modifications 
of the CAR construct to improve 
persistence and activity in vivo. 

There have also been exciting 
advances in CAR-T cell engineering 
recently, facilitated by CRISPR/Cas9 
targeted genome editing, in which 
genetic material encoding CARs 
has been introduced into specific 
locations of the T cell genome. The 
resulting CAR-T cells have improved 
CAR expression, are more potent, and 
more resistant to inhibition compared 
to CAR-T cells prepared using lentiviral 
vectors. 

Research and development in 
these different areas is expected to 
yield patentable subject-matter in the 
future.

Focus on China
Around half of all the CAR-T clinical trials 
in progress around the world today are 
taking place in China, indicating that 
the Chinese government is supportive 
of this treatment approach. However, 
due to the relatively new patent regime, 
companies have had varying levels of 
success in obtaining and enforcing 
patent rights in China. We can expect 
that some of these variations will be 
ironed out as Chinese companies and 
the government become more patent-
aware. When the size of the population 
and economy is also considered, it is 
important to keep China in mind when 
drafting applications and obtaining 
patent rights. 

For example, the Chinese patent 
office usually requires claims to 
closely match the experimental data 
in the application in order to grant 
a patent right. Although the patent 
law was recently changed to allow 
supporting data to be submitted 
after the patent has been filed, we 
can expect examiners to continue 
to be reluctant to allow claims that 
they consider to be unduly broad in 

relation to the experimental evidence 
in the application. Including supporting 
data in the application at the outset 
is therefore critical to success in 
obtaining patents in China. 

An Exciting Time 
The recent FDA approvals are an 
important landmark in cellular 
immunotherapy. Investment and 
research in this area is growing, 
and with the numerous technical 
challenges, there remains huge scope 
for innovation. With a large and growing 
number of patents and applications 
in this space, we can expect a large 
amount of patent litigation in the 
years to come as companies look 
to safeguard their market share. 
Considering freedom to operate at an 
early stage and a globally coordinated 
strategy for obtaining, enforcing, and 
defending patent rights will be very 
important for parties looking to bring 
CAR-T therapies to market.


