Initiation of the
research program
on Heart Rate
Variability (HRV) by
Prof Régis Logier
from the research
lab, INSERM, CIC-IT
Unit 807.

Establishment of
MDMS which was
certified ISO 9001
and ISO 13484 a
few weeks later.

CE mark of our
adult application, the
ANI monitor. First
sales outside the
French territory.

CE mark of our
neonatal application,
the NIPE monitor.
Establishment of our
sales organization
in Business Units.
Signature of a
OEM partnership
with Spacelabs
Healthcare.

Third capital raise
of 5M€ (including
3M€ in equity)
with our historical
investors. More than
90 international
clinical publications.
Over 700 units sold
and 150000 patients
monitored.

CE mark of our first
OEM solution for
Masimo ROOT and
worlwide market
release. 67 countries
covered.

[Workshop in a PACU]

First clinical
tests in-situ of
the prototype
performed by the
anesthetists of the
university hospital
of Lille, France

First capital
raise of 1,4 M€
(including 300K€
in equity) with a
VC fund.

Second capital
raise of 2,5 M€
(including 1,1M€
in equity) with our
historical investors
and one additional
VC fund.

CE mark of
our veterinary
application, the
PTA monitor.
Signature of a
OEM partnership
with Masimo and
Casa Plarre.

Fourth capital raise
of 9M€ (including
6,5M€ in equity)
with our historical
investors and
Seventure Partners
(BPCE group).
[Mdoloris’ headquarters]

[SFAR Congress in Paris]

[Fabien Pagniez, CEO]

LETTER FROM THE CEO
Our company’s motto, take control of surgical stress, has been driving each member of the Mdoloris Medical Systems team
since the company began in June 2010. The catalyst for the launch of Mdoloris was the signing of the exclusive worldwide
licensing rights for the first patents. Additional licensing rights were added two years later. By the end of 2021, we will
strengthen our intellectual property with two more patents.

When Innovation Beats Pain
Since day one, Mdoloris has overcome many obstacles
thanks to our exceptionally dedicated team members.
Yet we have still delivered. This team dedication is the
foundation of our success.
The pain management market, addressed by our
existing products, is valued at $2 billion, increasing by
3% every year. The current players positioned in this
segment have not yet reached 0.3% of market share.
Although the latest entry in this field, Mdoloris has
already surpassed its competitors in terms of installed
base, market adoption, scientific recognition and
turnover. Our products represent 60% of the global
pain monitoring devices sold worldwide, and this ratio
is constantly growing.With our new products currently
in R&D, Mdoloris will be tackling an additional $4
billion market.

Founded nine years ago in June 2019, Mdoloris has
expanded its medically revolutionary technology to
67 countries where three monitors are now being
used daily in operating rooms and intensive care
units. Thanks to the interest and support of clinicians,
more than 2,000 units have been installed around the
world, and we are working with over 300 university
hospitals worldwide. We estimate that 200,000
patients have benefited from our added clinical value.
Our breakthrough technologies improve the quality
of care with the personalized application of analgesia
pharmaceuticals.
Our new biological parameters provide an accurate and
non-invasive measure of the patient’s parasympathetic
tone. Managing analgesia with our parameters avoids
and prevents the side effects anon-opioid anesthetic

drugs. With Mdoloris monitor guidance, clinical
investigations have shown that patients wake up faster
with lower pain scores.
Mdoloris has won the trust of established investors
from the beginning. Starting with an initial roundtable
gathering of the company’s scientific founders, Mdoloris
began with two business angels, then transitioned to
venture capital investors. Three of the most acclaimed
European investment funds have joined the scientific
founders to provide the financial means required to
advance research and development, continue the
worldwide business expansion, and recruit talented
team members. Through 2019, Mdoloris will have
invested 18 million euros in market development.

Since the CE marking of our first device in September
2010, an increasing number of scientific papers, all
published by world-renowned academic hospitals and
led by world-renowned opinion leaders, highlight the
clinical added value of our technologies in the daily
practice of anesthesia.
Our technologies are now well established as effective
for adults and neonates. We help clinicians improve
analgesia management in any clinical setting where
the patients are unable to communicate. Personalizing
the administration of analgesic drugs can prevent the
side effects of over/under dosages. Physicians are now
able to continuously and non-invasively assess the
nociception/antinociception balance of their patients.
Recently, clinicians have shown increasing interest in
using our monitors in new clinical settings like children,
patients with multiple disabilities, autistic patients, head
injury patients, and patients who have lost their ability
to communicate in palliative cares units.
The scientific literature emphasizes a significant
improvement in patient outcomes when the analgesia
dosing is guided by our monitor with less hemodynamic
reactivity, less post-op pain, less fentanyl used postoperatively, and less PONV. The scientific literature
is compelling that the well-known side effects of
analgesia drugs may now be avoided. Longer recovery
time, post-operative hyperalgesia, immunosuppression,
inflammatory responses, hormone dysfunction, postoperative cognitive dysfunction and the associated
cost of side effects may be dramatically reduced with
analgesia monitor guidance.

THE HEART OF OUR
TECHNOLOGY
This technology is the result of 23 years of academic research, conducted at the
University Hospital of Lille by a French Inserm labelized research lab. Our mission
is to provide technologies that allow clinicians a reliable, continuous and noninvasive evaluation of their patient’s Autonomic Nervous System activity.

Pain is the conscious
perception of
nociception.
Nociception (from Latin nocere, ‘to harm or hurt’) is
the process of the sensory nervous system’s detection
and transmission of certain harmful or potentially
harmful stimuli. During nociception, intense chemical
(i.e., chili powder in the eyes), mechanical (i.e., cutting,
crushing) or thermal (i.e., heat and cold) stimulation
of sensory nerve cells, called nociceptors, produces a
signal that travels along a chain of nerve fibers via the
spinal cord to the brain.
Nociception triggers a variety of physiological
responses, and if the patient is conscious, results in a

subjective experience of pain. That is why in
unconscious patients, we do not talk about pain but
rather nociception and response. The response of the
autonomic nervous system, following a nociceptive
stimulation is the activation of the sympathetic system.
This activation will increase the release of stress and
inflammatory substances (i.e., catecholamines and
cytokines) with serious physiological consequences.
Considerable progress has been made over the
past decade to improve the management of pain
for children and newborns. The general view about
pain has evolved from a social and medical point of
view. Patients and families have different expectations;
feeling pain is no longer seen as a normal part of
treatment.
Clinicians are highly committed to prevent and treat
patients’ pain. Until a few decades ago, pain was under-

CALCULATION PROCESS
treated, but fortunately times have changed. The poor
management of pain was mainly due to the fear of
complications that may occur when using central
painkillers, the fear of missing a diagnosis, and the
difficulty of assessing newborn’s and children’s pain.
Pain has long been considered by medical academia
as a individual symptom. While pain is essential for the
survival of every human being, it also has a protective
role that is easily defined in medicine. This is why,
when a pathology is easily diagnosed coupled with
pain, it no longer has any role and must be treated
immediately. Similarly, pain related to therapeutic or
diagnostic procedures has no protective role. When
the pathology is unidentified, relieving pain does not
harm the diagnosis but on the contrary makes it
easier. Preventing and treating pain has become a new
standard of care.
As the world leader in providing technologies to
help clinicians to reduce pain, Mdoloris wants every
practitioner confronted with these problems to benefit
from a unique technology allowing the personalization
of each treatment. No more pharmacokinetic models.
We are entering the pharmacodynamic era. Mdoloris
has created a new biological parameter, a real time
measure of the parasympathetic tone of the patients.

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

The calculation of our
parameters is based
on the acquisition
of the RR series
from the ECG signal.
Numerous studies
showed that the
analysis of the HRV
is useful to measure
ANS response.

The resultant RR
series are then
filtered in real time.
Each RR series is
then sampled again
and then isolated in a
temporal window..

By using this process,
we are able to
create a window
into the patient’s
ANS, including his
sympathetic and
parasympathetic
activity.

Numerous studies
showed that pain
and anxiety lead to
an activation of the
sympathetic system.
As the sympathetic
band includes
other physiological
components, we
have focused on the
parasympathetic band
only.

We integrate the
information from
the ECG and include
the analyses of
our algorithm in
order to display
our measures and
curves. Through this
process the monitor
can display the
electrophysiological
measures of
the patient’s
parasympathetic tone.

OEM SOLUTIONS

ANI Monitor V2

OUR BEST,
FOR THE BETTER.
The Analgesia Nociception Index (ANI) technology is an
innovative technology that provides a measurement the
parasympathetic tone in order to continuously evaluate
the patient’s comfort level.
In late 2016, we released a new and improved technology. Sleek modern styling,
a more powerful algorithm, enhanced signal detection, and an ameliorated
interface that provides clinicians with the best of our research and development.
We wanted a new start for this technology.That’s why we’ve spent three years
in R&D to improve every detail of the ANI Monitor V2. With the improved
signal detection of the V2 sensors the ANI monitor V2 will reinforce its position
as the Gold Standard in monitoring parasympathetic tone for anesthesia.

INTEGRATED SOLUTIONS
In order to offer the ANI technology to the most patients all around the world, our R&D team developed different
modules for key strategic partners on the healthcare market.
These devices are available as external modules or fully integrated solutions in patient monitors.
This new range of devices has been available since 2019.

PTA Monitor

NIPE Monitor

A new biological parameter to measure an infant’s well-being.

A benevolent tool for our friends, the animals.

It is the first 1.000 days of life (from fetal life to the age of two years old) that an organism is programmed for. Exposure to stress during this key period increases the
risk of developing long-term cardiovascular and metabolic pathologies (hypertension, diabetes, obesity). It can also have cognitive influences that can lead to depressive
behavior, addictive behavior or an inappropriate response to pain and/or stress (DOHaD concept: Developmental Origins of Health and Disease). This mandates the
necessity of maximizing the comfort of children during this critical period of development.

The expression of pain for animals is based on behavior due to the lack of
obvious verbal communication. Examples of behavioral assessment scales have
been developed but these tools have two major flaws in addition to inter and
intra-individual variability: a probable anthropomorphic idea is not perfect, and
the intraoperative anesthetic context inhibits the behavioral response of the
animal.

By monitoring heart rate variability with the interpretation of the Newborn Infant
Parasympathetic Evaluation (NIPE) parameter, medical teams can optimize the
comfort of hospitalized patients, from the premature infant to the 2-year-old child.
Prior to NIPE technology, the evaluation of pain or comfort of the patient was based
on the observation of the babies general behavior such as screaming, crying, facial and
body movements. However, this evaluation requires a long period of analysis and is
strongly dependent on the feelings of the individual clinician who evaluates the wellbeing of the child.
The NIPE parameter is a numerical value between 0 and 100, which eliminates the
inter-observer variability associated with the use of behavioral assessment scales. A
high value reflects optimal comfort during periods of development care (cocooning,
skin-to-skin carriage) whereas a rather low value reveals a patient’s discomfort
possibly caused by a treatment, post-op pain, or stressful environment.
The NIPE monitor is a non-invasive tool able to continuously evaluate in real time the
well-being and physical stress of the hospitalized neonates.

Pain as a symptom should be managed proportionately regarding potential side effects.
The difficulty for veterinarians is to be able to objectively assess the surgical stress
during a surgical procedure and thus adapt the analgesic treatment in a personalized
way. A better analgesic management during the operation may allow an awakening
under better conditions for the animal.
The PTA index can be used to monitor the analgesic needs of the animal during surgery
and anticipate analgesic needs before awaking. Assessing animal’s surgical stress is
difficult and would be simpler to administer a standard dose of analgesics to all animals.
This is an inappropriate treatment of nociception that must be avoided if we want our
dogs and horses to wake up faster, without pain, nausea, vomiting, etc.The quality of the
healing process is our main concern.

Over 98 clinical studies in several countries

Studies presented are just a sample of our bibliography. For further informations please visit Mdoloris’ website

PROOF OF CONCEPT

Phase 1
Scientific evidence of
reliability
Technology reliable under GA / in ICU and PACU
Works with any opioid
Few limitations
Not impacted by clinical practice or other drugs

344
KOLs

Phase 2
Clinical added values vs
current practice

equipped

183

98*

publications

published

in progress

papers

* 87 papers published in international journals

Prediction of peri-op pain response
Prediction of immediate post-op pain
Faster and more specific response to pain intraop
Better ourcome post-op
More accurate than « self reported scales »

Phase 3
Clinico-economic
advantages
Reduction of Nausea / vomitting
Reduction of pain killers

Some published evidences

OUR PLANS.
Since our creation, Mdoloris has been focused on research and development to
apply our expertise in all clinical situations where our technology brings added value
to patient care.

The Open Loop Project
Launched in 2010, the ANI technology was exclusively
addressed to the anesthesia market as a stand-alone
monitor. Thanks to an increasingly consistent proof of
concept, Mdoloris initiated in 2016 the promotion
of its adult technology to other market segments:
recovery rooms, intensive care services and palliative
cares units.
In order to make our equipment and the use of our
technology easier, Mdoloris is now developing OEM
modules with major companies.These modules contain
the ANI or the NIPE technologies, with a continued
goal of providing our markets with complementary
solutions.

[Open Loop Prototype running in Lille]

[Manufacturing line, Loos, France]

The “Clever Tex’ Program
• Neonates

• Vets

• Adults

The NIPE technology was launched in June 2014.
This technology, allowing the monitoring of neonates’
comfort, was initially targeted for the most important
University Hospitals.

In September 2015, Mdoloris released its PTA monitor
for the veterinarian market (dog, horse). Now, the use
of this technology is only for the veterinary clinics for
surgeries’ follow-up.

In 2016, a few partnerships were initiated with
specialized structures of care for disabled patients and
end-of-life care structures.

However, Mdoloris would like this technology to be
accessible to everyone, so in 2016, the R&D team
began working on a solution for new mothers to use
at home. It will be a wearable e-sensor embedded
in a T-shirt or onesy, using a cloud-based technology
that will send the instantaneous display of our
parameters related to the wellbeing state of the
patient to a smartphone or tablet of family members
and/or clinicians. These indications could predict or
show stress symptoms before they are readily visible,
including: Acute pain, comfort, prevention of SIDS,
level of restlessness and the room’s temperature.

A similar technology as the neonate’s one will allow
the post-op monitoring of dogs, cats and horses. This
technology will consist in a connected vest linked to a
control device on tablet.

We are expecting our first working prototypes to be
ready by Q2 2021.

We are expecting our first working prototypes to be
ready by Q4 2021.

Our historical products being not adapted to this
type of patient, we’ve developed a specific range in
parallel of the two others. The objective is to provide
caregivers a simple product to use and interpret,
unencumbered with additional wires or electrodes.
As with the neonates, the sensors would be built into
a wearable T-shirt.
In the era of digitalization and ambulatory medicine,
the structuring of healthcare provision in developed
countries will increasingly be based on home care
support. With the Clever Tex projects, we will have a
strong product offering for the future of medicine and
patient care.

Upon our corporate launch, Mdoloris knew our technology was superior
and more advanced than any competitor, we felt the imminent need to
pursue an immediate global development. As the market for monitor
guided analgesia is new and undeveloped and Mdoloris has a superior
technology already proven accurate and reliable, establishing the technology
everywhere at once is ultimately less expensive and easier than developing
one segment at a time, then having to dislodge an established competitor.
Mdoloris is becoming the Gold Standard and established while any current
or future competitor would have an uphill battle to prove they are equal.
Mdoloris will have already established ourselves as the global leader in
analgesia monitoring solutions.
In 2010, the product turnover was 100% French. Mdoloris ended 2019
with 90% of its turnover outside of France. In 2011, we hired our first
international associate and since , more than 50% of our hiring process
takes place abroad.

Arab Health Congress in DubaÏ

In order to optimize and refine our monthly indicators, Mdoloris is divided
in business units. These 6 different business units are managed by local
key professionals, all with significant clinical background in anesthesia and
pain management, a history with innovative technologies intended for
anesthetists, experience with market development and strategy for new
products, combined with experience in management.
Mdoloris has worldwide coverage with a talented team known for its
clinical background and expertise in the culture and business environment
of the countries they oversee.
The Mdoloris team shares a guiding enthusiasm and dedicated sense of
purpose that we are introducing a remarkably important new technology
that will have a significant positive impact on the quality of healthcare.

Euroanaesthesia in Berlin

Jean-Yves Nadaud
VP of Sales, France Benelux and North Africa

This structure in business units allows us
to have a solid base, with decisions based
on a qualitative middle management. Our
commercial strategy is based on a strictly
selected commercial network. 67 countries
were covered in 2019.
Betty Moncada
VP of Sales, Latinamerica

Denis Santos
Chief Sales Officer
Stefan Lankow
VP of Sales, Europe

Kerry Whitley
VP of Sales, Northern America

Marvin Mah
VP of Sales, Asia, Pacific

OFFICE MANAGERS

OUR
BUSINESS
UNITS.

Rémi Talle
Chief Financial Officer

Géraldine Desurmont
Quality & Regulatory affairs
manager

Yann Michel
R&D Manager

Ignacio Gonzalez
Chief Medical Officer

This structure in business units allows us to have a solid base, with decisions
based on a qualitative middle management. Our commercial strategy is based on
a strictly selected commercial network. 67 countries were covered in 2019.
In addition to our worldwide network of distributors, we now have OEM partners
allowing us to expand our products vertically. These major companies are present
in almost every operating room, recovery room and intensive care units around
the world, offer our technology to their clients through integrated solutions. We
strongly believe that this new solution is key for our customers who are struggling
with place in their clinical department or with budget.

The relationship with our business partners is based on trust with a goal of long
term relationships.The way we work, thanks to our daily exchanges with doctors,
key opinion leaders and our business partners allow us to optimize the hiring
process of our team which is more than necessary for our growth.

Selected OEM partners

Location: Irvine, California, USA

Location: Shenzen, China

Location: Mexico, Mexico

Number of employees: 3200

Number of employees: 8200

Number of employees: 165

Total revenues: 630 M$

Total revenues: 1,322 M$

Total revenues: 14,9 M$

270 rue Salvador Allende - Bâtiment C
59120 LOOS
FRANCE
WWW.MDOLORIS.COM

