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LIQUID BIOPSY: A POWERFUL EMERGING TOOL FOR CANCER CARE, AND
A HUGE BUSINESS OPPORTUNITY
Cancer is a rising concern in modern society.
Numerous drivers contribute to the increase of
cancer cases, such as ageing of the population,
lifestyle, and environment. According to the World
Health Organization, cancer is responsible for one
in six deaths worldwide, and one in two people are
likely to develop cancer in their lifetime. Cancer
cells are cells whose genes have mutated; in order
to understand each cancer’s mechanisms and
determine the appropriate treatment, these tumors
require analysis. Traditional biopsy methods involve
obtaining a piece of the tumor through invasive
surgery. However, these procedures are expensive
and exhausting for the patient, and cannot be
reproduced regularly in order to monitor a cancer’s
evolution and treatment efficiency over time.
However, it is now possible to avoid such invasive
procedures thanks to a “liquid biopsy”. Indeed, it
is possible to collect a simple blood draw in which
relevant biomarkers can provide useful information
about the patient’s cancer. In particular, a number
of companies are developing technologies to
collect, isolate, and analyze circulating tumor

DNA (ctDNA: DNA molecules shed by cancerous
cells) and circulating tumor cells (CTCs: tumor
cells shed from the original tumor) that spread
into the bloodstream. Thanks to these tools, it is
possible to not only diagnose cancer uninvasively,
but also to understand the molecular mechanisms
associated with each patient, choose and develop
a tailored treatment, monitor the treatment’s
efficiency (along with drug resistance), and screen
for disease recurrence. Some companies are even
working on screening for early detection, although
this is a more long-term application.
Liquid biopsy thus has the potential to assist
at every stage of cancer care, saving lives and
cutting healthcare costs. The opportunity is huge,
and the associated market is already large and
growing extremely fast. According to this Yole
Développement report, the liquid biopsy market
will grow from $1.7B in 2017 at a CAGR2017-2023
of 29%, reaching $7.8B by 2023. This includes
hardware (systems and devices) and reagent kit
sales, along with service revenue, for CTC and
ctDNA applications.

Liquid biopsy: a game-changer in cancer care
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AN IMPRESSIVE RANGE OF COMPANIES AND BUSINESS MODELS
Studying mutations in cancer cells’ DNA is not
an easy task, and requires many different tools
and skills. From the enrichment and analysis
of biomarkers to the bioinformatics analysis of
mutation profiles, the path is long and many players
are involved. This report confirms the role of each
player at each level of the supply chain, explains
who is specialized in which step, and details where
the value lies and how the development of liquid
biopsy is boosting downstream analysis equipment

markets like sequencing and digital PCR. The
difference and complementarity of ctDNA and
CTCs is also described, and Yole Développement’s
analysts explain why CTC has yet to attract
significant funding, and how the situation may now
change thanks to recent findings.
Indeed, ctDNA companies have raised more than
$3.7B since 2010, while CTC companies have only
raised around $280M. In terms of revenue, the split
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is also unbalanced in favor of ctDNA companies. This
is primarily due to business models: most ctDNA
companies offer testing services in their Clinical
Laboratory Improvement Amendments (CLIA)
labs, performing tests developed in-house which do
not require Food and Drug Administration (FDA)
clearance. Moreover, DNA is easier to transport and
store than live cells, which is another advantage for
ctDNA. On the contrary, most CTC companies are
developing instruments that are directly sold to endusers, along with the associated consumables.

However, most of these instruments for CTC
isolation are still for research use only because the
FDA requires more evidence of the benefits derived
from analyzing CTCs in patients’ survival rate, before
approving them for clinical use. This explains, at least
partially, why CTC companies are lagging behind in
terms of revenue. Thankfully, this situation may soon
change thanks to advances in technology and to the
increasing number of published works proving the
clinical value of CTC analysis: in fact, a complete live cell
can carry much more information than a DNA strand.

Liquid biopsy market ecosystem for 2017
CTC* companies
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TECHNOLOGICAL BREAKTHROUGHS ARE DRIVEN BY MICROFLUIDIC TECHNOLOGY
Many steps in the liquid biopsy workflow have been
made possible thanks to microfluidic technologies.
From isolation to downstream analysis, microfluidic
devices are involved everywhere. A major part of CTC
enrichment and isolation systems relies on microfluidic
devices that enable separation of CTCs from other
blood cells, using their physical properties such as
size, shape, deformability, and dielectric properties.
Important companies such as Angle plc, Celsee,
Clearbridge Biomedics, and Vortex Biosciences rely
on microfluidics. These microfluidic methods work
for a wide range of cells and enable high throughput
capture at a low cost. Moreover, downstream analysis

solutions also rely on microfluidic technologies in
numerous cases: DNA sequencers from Illumina, Ion
Torrent, and others use microfluidic flow cells, and
other technologies like droplet digital PCR from BioRad, Stilla Technologies, and RainDance (acquired by
Bio-Rad) are also microfluidic technologies.
All of these state-of-the-art technologies are enabled
by innovative microfluidic hardware and allow more
complex analyses to be performed, thus contributing to
concrete improvements in cancer care. In this report,
Yole Développement focuses on these microfluidic
technologies at every level of the liquid biopsy workflow.

Liquid biopsy market: technologies for CTC* workflows
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MARKET & TECHNOLOGY REPORT

OBJECTIVES OF THE REPORT

• E xplain what liquid biopsy is, why it is used, and the characteristics of each biomarker (ctDNA,
CTC, exosomes)
•	S how what constitutes “state-of-the-art” is today and what is expected for tomorrow, and
understand the positive and negative impacts on the adoption of liquid biopsy for clinical use
•	Provide a players overview at each supply chain level, from enrichment and isolation to
downstream analysis, for CTC and ctDNA applications
• Provide a list and analysis of fundraisings and M&A
• Provide an analysis of the business models used in the liquid biopsy field
COMPANIES CITED IN THE REPORT (non exhaustive list)
Abbott, AdnaGen, Agilent Technologies, Amazon, Amgen, Angle, ApoCell, Assurex Health,
AstraZeneca, Axon Dx, BD, Beckman Coulter, BGI, Biocartis, Biocept, Biodesix, BioFluidica, Bio-Rad,
Bioview, Bristol Myers Squibb, Cambridge Consultants, CellMax Life, CellSearch, Celsee, Circulogix,
Cirina, Clearbridge BioMedics, Clinical Genomics, Cogent, Creativ MicroTech, Cynvenio, CytoLumina,
CytoTrack, DiaDx, Diagnologix, Epic Sciences, Epigenomics, Exact Sciences, ExosomeDx, FivePrime,
Fluxion, Foundation Medicine, Freenome, GE Healthcare, Genapsys, Gendia, Genomic Health, Gilupi,
GnuBio, Grail, Greiner Bio-One, Guardant Health, HP, IBM Watson, iCellate, IKOTECH, Illumina,
IncellDx, Inivata, Janssen Pharmaceuticals, Johnson & Johnson, Life Technologies, LifeArc, Livzon,
Menarini Silicon Biosystems, Merck, Microsoft, Mikro Biyosistemler, Miltenyi Biotec, Myriad, Nabsys,
Nanostring, Natera, Noblegen, Novartis, Oncocyte, Oxford Nanopore, Pacific Biosciences, Pathway
Genomics, Personal Genome Diagnostics, Pfizer, Predicine, Qiagen, RareCells, Roche, SBI, ScreenCell,
Sigma Aldrich, Simfo, Sividon Diagnostics, SRI Biosciences, StemCell Technologies, Stratec, Streck,
Sysmex, TeloVision, Thermo Fisher, Thermo Fisher Scientific, ThinXXS, Trovagene, Veracyte, Vitatex,
Vortex Biosciences, Zomedica,… and many more
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1. SCOPE
1.1 The Contracting Parties undertake to observe the following
general conditions when agreed by the Buyer and the Seller.
ANY ADDITIONAL, DIFFERENT, OR CONFLICTING
TERMS AND CONDITIONS IN ANY OTHER DOCUMENTS
ISSUED BY THE BUYER AT ANY TIME ARE HEREBY
OBJECTED TO BY THE SELLER, SHALL BE WHOLLY
INAPPLICABLE TO ANY SALE MADE HEREUNDER AND
SHALL NOT BE BINDING IN ANY WAY ON THE SELLER.
1.2 This agreement becomes valid and enforceable between the
Contracting Parties after clear and non-equivocal consent
by any duly authorized person representing the Buyer. For
these purposes, the Buyer accepts these conditions of sales
when signing the purchase order which mentions “I hereby
accept Yole’s Terms and Conditions of Sale”. This results in
acceptance by the Buyer.
1.3 
Orders are deemed to be accepted only upon written
acceptance and confirmation by the Seller, within [7 days] from
the date of order, to be sent either by email or to the Buyer’s
address. In the absence of any confirmation in writing, orders
shall be deemed to have been accepted.
2. MAILING OF THE PRODUCTS
2.1 P roducts are sent by email to the Buyer:
• within [1] month from the order for Products already
released; or
• within a reasonable time for Products ordered prior to
their effective release. In this case, the Seller shall use its best
endeavours to inform the Buyer of an indicative release date
and the evolution of the work in progress.
2.2 Some weeks prior to the release date the Seller can propose
a pre-release discount to the Buyer
The Seller shall by no means be responsible for any delay in
respect of article 2.2 above, and including incases where a
new event or access to new contradictory information would
require for the analyst extra time to compute or compare
the data in order to enable the Seller to deliver a high quality
Products.
2.3 The mailing of the Product will occur only upon payment
by the Buyer, in accordance with the conditions contained
in article 3.
2.4. The mailing is operated through electronic means either by
email via the sales department or automatically online via an
email/password. If the Product’s electronic delivery format
is defective, the Seller undertakes to replace it at no charge
to the Buyer provided that it is informed of the defective
formatting within 90 days from the date of the original
download or receipt of the Product.

2.5 T
 he person receiving the Products on behalf of the Buyer
shall immediately verify the quality of the Products and their
conformity to the order. Any claim for apparent defects or
for non-conformity shall be sent in writing to the Seller within
8 days of receipt of the Products. For this purpose, the Buyer
agrees to produce sufficient evidence of such defects. .
2.6 
No return of Products shall be accepted without prior
information to the Seller, even in case of delayed delivery.
Any Product returned to the Seller without providing prior
information to the Seller as required under article 2.5 shall
remain at the Buyer’s risk.
3. PRICE, INVOICING AND PAYMENT
3.1 Prices are given in the orders corresponding to each Product
sold on a unit basis or corresponding to annual subscriptions.
They are expressed to be inclusive of all taxes. The prices
may be reevaluated from time to time. The effective price is
deemed to be the one applicable at the time of the order.
3.2 Yole may offer a pre release discount for the companies willing
to acquire in the future the specific report and agreeing on the
fact that the report may be release later than the anticipated
release date. In exchange to this uncertainty, the company will
get a discount that can vary from 15% to 10%.
3.3 Payments due by the Buyer shall be sent by cheque payable to
Yole Développement, credit card or by electronic transfer to
the following account:
HSBC, 1 place de la Bourse 69002 Lyon France
Bank code: 30056
Branch code: 00170
Account n°: 0170 200 1565 87
BIC or SWIFT code: CCFRFRPP
IBAN: FR76 3005 6001 7001 7020 0156 587
To ensure the payments, the Seller reserves the right to request
down payments from the Buyer. In this case, the need of down
payments will be mentioned on the order.
3.4 Payment is due by the Buyer to the Seller within 30 days
from invoice date, except in the case of a particular written
agreement. If the Buyer fails to pay within this time and fails
to contact the Seller, the latter shall be entitled to invoice
interest in arrears based on the annual rate Refi of the «BCE»
+ 7 points, in accordance with article L. 441-6 of the French
Commercial Code. Our publications (report, database, tool...)
are delivered only after reception of the payment.
3.5 In the event of termination of the contract, or of misconduct,
during the contract, the Seller will have the right to invoice
at the stage in progress, and to take legal action for damages.
4. LIABILITIES
4.1 The Buyer or any other individual or legal person acting on
its behalf, being a business user buying the Products for its
business activities, shall be solely responsible for choosing the
Products and for the use and interpretations he makes of the
documents it purchases, of the results he obtains, and of the
advice and acts it deduces thereof.
4.2 The Seller shall only be liable for (i) direct and (ii) foreseeable
pecuniary loss, caused by the Products or arising from a
material breach of this agreement
4.3 In no event shall the Seller be liable for:
a) damages of any kind, including without limitation, incidental
or consequential damages (including, but not limited to,
damages for loss of profits, business interruption and loss of
programs or information) arising out of the use of or inability
to use the Seller’s website or the Products, or any information
provided on the website, or in the Products;
b) any claim attributable to errors, omissions or other
inaccuracies in the Product or interpretations thereof.
4.4 
All the information contained in the Products has been
obtained from sources believed to be reliable. The Seller
does not warrant the accuracy, completeness adequacy or
reliability of such information, which cannot be guaranteed to
be free from errors.
4.5 All the Products that the Seller sells may, upon prior notice
to the Buyer from time to time be modified by or substituted
with similar Products meeting the needs of the Buyer. This
modification shall not lead to the liability of the Seller,
provided that the Seller ensures the substituted Product is
similar to the Product initially ordered.
4.6 In the case where, after inspection, it is acknowledged that
the Products contain defects, the Seller undertakes to replace
the defective products as far as the supplies allow and without
indemnities or compensation of any kind for labor costs,
delays, loss caused or any other reason. The replacement is
guaranteed for a maximum of two months starting from the
delivery date. Any replacement is excluded for any event as set
out in article 5 below.
4.7 T
 he deadlines that the Seller is asked to state for the mailing
of the Products are given for information only and are not
guaranteed. If such deadlines are not met, it shall not lead to
any damages or cancellation of the orders, except for non
acceptable delays exceeding [4] months from the stated
deadline, without information from the Seller. In such case only,
the Buyer shall be entitled to ask for a reimbursement of its first
down payment to the exclusion of any further damages.

4.8 The Seller does not make any warranties, express or implied,
including, without limitation, those of sale ability and fitness for
a particular purpose, with respect to the Products. Although
the Seller shall take reasonable steps to screen Products for
infection of viruses, worms, Trojan horses or other codes
containing contaminating or destructive properties before
making the Products available, the Seller cannot guarantee
that any Product will be free from infection.
5. FORCE MAJEURE
The Seller shall not be liable for any delay in performance directly
or indirectly caused by or resulting from acts of nature, fire, flood,
accident, riot, war, government intervention, embargoes, strikes,
labor difficulties, equipment failure, late deliveries by suppliers or
other difficulties which are beyond the control, and not the fault
of the Seller.
6. PROTECTION OF THE SELLER’S IPR
6.1 A
 ll the IPR attached to the Products are and remain the
property of the Seller and are protected under French and
international copyright law and conventions.
6.2 
The Buyer agreed not to disclose, copy, reproduce,
redistribute, resell or publish the Product, or any part of it
to any other party other than employees of its company. The
Buyer shall have the right to use the Products solely for its
own internal information purposes. In particular, the Buyer
shall therefore not use the Product for purposes such as:
• Information storage and retrieval systems;
• Recordings and re-transmittals over any network (including
any local area network);
• Use in any timesharing, service bureau, bulletin board or
similar arrangement or public display;
• Posting any Product to any other online service (including
bulletin boards or the Internet);
• Licensing, leasing, selling, offering for sale or assigning the
Product.
6.3 The Buyer shall be solely responsible towards the Seller of
all infringements of this obligation, whether this infringement
comes from its employees or any person to whom the Buyer
has sent the Products and shall personally take care of any
related proceedings, and the Buyer shall bear related financial
consequences in their entirety.
6.4 T
 he Buyer shall define within its company point of contact for
the needs of the contract. This person will be the recipient
of each new report in PDF format. This person shall also be
responsible for respect of the copyrights and will guaranty that
the Products are not disseminated out of the company.
6.5 In the context of annual subscriptions, the person of contact
shall decide who within the Buyer, shall be entitled to access
on line the reports on I-micronews.com. In this respect, the
Seller will give the Buyer a maximum of 10 password, unless
the multiple sites organization of the Buyer requires more
passwords. The Seller reserves the right to check from time
to time the correct use of this password.
6.6 In the case of a multisite, multi license, only the employee
of the buyer can access the report or the employee of the
companies in which the buyer have 100% shares. As a matter
of fact the investor of a company, the joint venture done with
a third party etc..cannot access the report and should pay a
full license price.
7. TERMINATION
7.1 If the Buyer cancels the order in whole or in part or postpones
the date of mailing, the Buyer shall indemnify the Seller for
the entire costs that have been incurred as at the date of
notification by the Buyer of such delay or cancellation. This
may also apply for any other direct or indirect consequential
loss that may be borne by the Seller, following this decision.
7.2 In the event of breach by one Party under these conditions
or the order, the non-breaching Party may send a notification
to the other by recorded delivery letter upon which, after a
period of thirty (30) days without solving the problem, the
non-breaching Party shall be entitled to terminate all the
pending orders, without being liable for any compensation.
8. MISCELLANEOUS
All the provisions of these Terms and Conditions are for the
benefit of the Seller itself, but also for its licensors, employees
and agents. Each of them is entitled to assert and enforce those
provisions against the Buyer.
Any notices under these Terms and Conditions shall be given in
writing. They shall be effective upon receipt by the other Party.
The Seller may, from time to time, update these Terms and
Conditions and the Buyer, is deemed to have accepted the latest
version of these terms and conditions, provided they have been
communicated to him in due time.
9. GOVERNING LAW AND JURISDICTION
9.1 
Any dispute arising out or linked to these Terms and
Conditions or to any contract (orders) entered into in
application of these Terms and Conditions shall be settled
by the French Commercial Courts of Lyon, which shall have
exclusive jurisdiction upon such issues.
9.2 French law shall govern the relation between the Buyer and
the Seller, in accordance with these Terms and Conditions.

