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• Revenue-generating company

• Visualises polarised Xenon gas via Magnetic Resonance Imaging 
(MRI)

• We are a drug device combination with a recurring drug revenue 
line

• Phase 3 clinical trial in process – First Patient Initiated in August 2018

• Market opportunity – >$500M expected in system sales just to top 
tier institutions, plus drug sales

• Extensive IP and knowhow 

• EIS/VCT qualified (expected to be KIC compliant where applicable)
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Polarean Highlights



• Pulmonary disease is widespread and 

growing, affects 40 million Americans

• Asthma – 25 million

• COPD –13 million

• Cystic Fibrosis (CF), Idiopathic 

pulmonary fibrosis (IPF), Embolism

• Heavy U.S. economic burden

• US$150 billion/year, similar in E.U.

• Higher prevalence in countries with poor 
air quality and smoking use

The Problem
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Ventilation, Gas Exchange and Microvascular Bloodflow

Pulmonary disease is characterised by 
specific patterns of impaired:

1. Ventilation (airflow into and out of   
the alveoli)

2. Gas exchange through barrier 
tissue into and out of bloodstream

3. Microvascular hemodynamics 
bloodflow through capillary bed



Spirometry Bronchoscopy MRIX-ray, CTScintigraphy

• Current methods to diagnose and monitor lung disease are 

invasive and sub-optimal

• Polarean’s technology is superior being quantitative, image-based, 

and cost-effective

Improving Diagnosis in Pulmonary Disease
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A Faster, Simpler, Safer Test:

• Brief exam requiring a few, short breath-
holds

• Easy to administer, not effort-dependent

• Non-invasive, no radiation, repeatable

Comprehensive information:

• Quantifiable 3D maps of ventilation and 
gas exchange

• Quantitative measures of 
cardiopulmonary dynamics to identify 
pre- and post-capillary Pulmonary 
Hypertension 

ventilation

barrier

blood

Our Technology – Hyperpolarised Xenon129 MRI (HPX MRI)
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AsthmaHealthy

Idiopathic 

Pulmonary Fibrosis

Chronic Obstructive

Pulmonary Disease

Pulmonary

Arterial Hypertension

ventilation

barrier tissue

blood

Radiation Therapy

• In addition to ventilation, key information is also available from barrier tissue 
and blood

Polarean Technology is Broadly Applicable
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• Polarean’s products are “add-ons” compatible with existing MRI systems from 

GE, Siemens, Philips etc

Products and Workflow

Polariser 

Uses laser 

technology, 

cryogenics, and 

magnetic fields to 

excite Xenon 

spins

Quality Assessment 
(QA) Station 

Used to certify and 

document the 

polarization process, 

per patient batch

Torso Xenon RF coil
Multi element array 

RF coil worn by the 

patient for thoracic 

imaging in MR

Our Drug
Proprietary 

Xenon129 blend

Inhale & Image
Dispense
Polarised 

Xenon129 into 

inhalation bag
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In TEN SECONDS we get:
• 3 dimensional multi-slice data

• Direct ventilation image
• Barrier tissue signal
• Arterial blood signal



• There is a global installed base of >35,000 clinical MRI systems (and 3,500 

preclinical ones) 

• Market opportunity – >$500M expected in system sales just to top tier 

institutions, plus drug sales

• Polarean’s Xenon imaging procedure increases hospital MRI systems 

“asset utilisation” and profitability (“new products for radiology”) 

Markets
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System selling price including RF coils US$475,000 Scales with hospitals

Gross margin: 60% US$285,000

Price paid to Polarean per dose 

Xenon

US$240 Scales with patients

Gross margin: 70% US$170

Service contract per annum US$40,000 Scales with systems

Gross margin: 50% US $20,000

Applications software per annum US$50,000 Scales with new applications and sites

Gross margin: 90% US$45,000

Business Model – Single Customer
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• Delivered new systems: 

• University of Illinois, Cincinnati Children’s Hospital, University of Virginia, Duke 

University, University of Missouri

• Received latest order from SickKids Hospital, Toronto for system upgrade

• Nanocluster patent issued

• Pulmonary Vascular Disease (PVD) provisional patent filed

• New Enhanced License LOI with Duke University signed

• Completion of Pilot Study prior to Phase III trials

• Phase III Clinical Trial on schedule for completion of enrollment in Q2’2019 
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Company Update – November 2018
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Clinical Trial Update

• Phase III Clinical Trial first patient enrolled August 23, 2018

• 80 patient non-inferiority trial versus 133Xenon Scintigraphy in two indications:

• 32 subjects lung lobe resection

• 48 subjects lung transplant

• Two trials sites at Polarean's closest and biggest collaborators: 

• Duke University

• University of Virginia

• Subjects enrolled in both pathways, data collection is underway

• Readouts to be done in “batch” mode

• Trials proceeding and scheduled for completion of enrolment in Q2’2019



Each patient imaged twice (once with Xe133 and once with Xe129) 

and then quantitatively compared

Lobe resection 

(n=32)

Objective is to 

assure patient vital 

capacity post op 

of a planned 
resection via 

assessing regional 

lung capacity

Lung Transplant 

(n=48)

Objective is to 

choose the lower 

capacity of the 2 

lungs to be 
removed first in 

the transplant 
procedure

FDA

• Xenon is well understood by the FDA

• FDA agreed trial design and 

comparator technology

• Non-inferior end point versus 133Xenon 

gamma camera scan

Pilot Study

• Tested the Phase III trial design and 

analytical methods in ten patients 

(representative of the trial population)

• Further validation the trial design 

should accurately reflect the 

comparative values of 129Xenon MRI 

versus 133Xenon scintigraphy

Phase III Trial Design

• 2 trials, at 2 sites
• 80 patients total

• 2 years total 

elapsed time

Regulatory Path and Clinical Trials
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• A group of disorders that cause high

blood pressure in the lungs (PH)

• c.200,000 hospitalizations occur annually

in the United States due to PH with

c.15,000 deaths/year1

• Heavy U.S. economic burden: $100k/year

for Group 1 patients

• Prevalence increased 25% over 2 decades2

• Challenging to diagnose and monitor

when heart and lung disease also present

• These more common forms of “dirty PH” represent
30% of cases

• Better tests are needed to make an early

diagnosis

1 American Thoracic Society (link)
2 Circ Cardiovasc Qual Outcomes. 2018;11:e003973.
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Significant Burden of Pulmonary Hypertension (PH) and 
Pulmonary Vascular Disease (PVD)

https://www.thoracic.org/patients/patient-resources/breathing-in-america/resources/chapter-17-pulmonary-hypertension.pdf


• Diagnose or rule out PVD, even when heart or lung disease are

present

• “One stop shopping” including heart and lung function

• Non-invasive, repeat assessment of therapy response

• Xenon MRI could address all of these limitations by providing:

• Quantifiable 3D maps of ventilation and gas exchange

• Quantitative measures of cardiopulmonary dynamics to identify pre- and
post-capillary PH
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What Do Clinicians Need to Better Diagnose and Monitor 
PH/PVD?



In IPF, barrier signal increases, RBC signal 
decreases

Age-Matched Control

129Xe RBC-

Transfer 
Dynamics

Pulmonary Arterial Hypertension
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HPX MRI – Detects Impaired Gas Exchange and Altered 

Hemodynamics



• Partnered with Duke University

• Duke has licensed Polarean its IP for 129Xe gas exchange MRI

• US11866552, US14535990, US9625550B2, and pending applications

• Duke has filed IP for cardiopulmonary dynamics (PH)

• Filed 5/18/2018

• Expanded license letter of intent signed with Duke

PVD Partnering and Intellectual Property Status
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• Revenue-generating company

• Visualises polarised Xenon gas via Magnetic Resonance Imaging 
(MRI)

• We are a drug device combination with a recurring drug revenue 
line

• Phase 3 clinical trial in process – First Patient Initiated in August 2018

• Market opportunity – >$500M expected in system sales just to top 
tier institutions, plus drug sales

• Extensive IP and knowhow 

• EIS/VCT qualified (expected to be KIC compliant where applicable)
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The document attached hereto and the presentation of which it forms part (together the “Materials”) have been prepared by Polarean Imaging
Limited (“Polarean” or the “Company”). The Materials are confidential and personal to you and are furnished to you as background information to
provide a basis for you, as a potential investor, to consider whether to pursue an acquisition of shares in the Company. The Materials do not constitute
an offer or invitation for the sale or purchase of any securities, nor do they, nor do they purport to, set out or refer to all or any of the information a
potential investor might require or expect in making a decision as to whether or not to deal in shares in the Company.

The Materials do not constitute and are not a prospectus or listing particulars (under either the Prospectus Regulations 2005 (as amended), the
Financial Services and Markets Act 2000 (“FSMA”) or the Prospectus Rules of the Financial Conduct Authority) and should not be construed as such. No
representation or warranty or other assurance, express or implied, is made by or on behalf of the Company or any of their respective directors,
officers, employees, advisers or any other persons as to the fairness, accuracy or completeness of the information or estimates or opinions or other
statements about the future prospects of the Company or any of their respective businesses contained in the Materials or referred to in the
presentation given in connection therewith and no responsibility, liability or duty of care whatsoever is accepted by any such person in relation to any
such information, projection, forecast, opinion, estimate or statement.

Northland Capital Partners Limited (the Company’s nominated adviser and broker) has not approved the Materials as a financial promotion for the
purposes of section 21 of FSMA or otherwise. Whilst all reasonable care has been taken to ensure that the facts stated in these presentation materials
are accurate and that any forecasts, opinions and expectations contained therein are fair and reasonable, Northland Capital Partners Limited has not
independently verified the contents of these Materials and no reliance whatsoever should be placed on them.

This document constitutes a ‘financial promotion’ for the purposes of section 21 of the FSMA and its distribution in the United Kingdom is restricted.
Accordingly, this document will not be offered to the public in the United Kingdom (within the meaning of section 102B of the FSMA) save in
circumstances where it is lawful to do so without an approved prospectus (within the meaning of section 85 of the FSMA) being made available to the
public before the offer is made. In the United Kingdom, the Materials are only being directed at persons: (a) persons who are outside the United
Kingdom; (b) investment professionals falling within Article 19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (SI
2005/1529) (as amended) (the “Order”); (c) high net worth companies, unincorporated associations and other bodies falling within Article 49(2)(a) to
(d) of the Order; (d) certified high net worth individuals within Article 48 of the Order who, in this regard, have signed a statement dated within a
period of 12 months ending on the date of receipt of this document complying with Part 1 of Schedule 5 of the Order stating that among other things,
they have either or both: (i) during the financial year immediately preceding the date on which the statement is signed an annual income of not less
than £100,000; or (ii) held, throughout the financial year immediately preceding the date on which the statement is signed, net assets to the value of
not less than £250,000 (excluding the property which is their primary residence or any loan secured on that residence, any of their rights under a
qualifying contract of insurance within the meaning of the Financial Services and Markets Act 2000 (Regulated Authorities) Order 2001, or any benefits
(in the form of pensions or otherwise) which are payable on termination of their service or death or retirement and to which they are (or their
dependants are), or may be entitled; (e) sophisticated investors falling within Article 50 of the Order; (f) self-certified sophisticated investors falling
within Article 50A of the Order; and (g) other persons to whom it may lawfully be communicated (all such persons together being “relevant persons”).
The investment or investment activity to which the Materials relate are available only to such persons and will be engaged with only with such
persons. If you are not such a person: (i) you should not take part in the presentation and nor should you have received the Materials; (ii) please
return this document to the Company’s registered office or representative at the presentation as soon as possible and take no other action; (iii) please
leave the presentation immediately after returning the Materials; and (iv) you may not rely on or act upon the matters communicated by the
Materials.
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POLAREAN IMAGING LIMITED – PRESENTATION DISCLAIMER



Neither this presentation nor any copy of it or any of the Materials may be: (i) taken or transmitted into the United States of America; (ii)
distributed, directly or indirectly, in the United States of America or to any US person (within the meaning of regulations made under the Securities
Act 1933, as amended); (iii) taken or transmitted into or distributed in Canada, Australia, the Republic of Ireland or the Republic of South Africa or
to any resident thereof; or (iv) taken or transmitted into or distributed in Japan or to any resident thereof. Any failure to comply with these
restrictions may constitute a violation of the securities laws or the laws of any such jurisdiction. The distribution of this document in other
jurisdictions may be restricted by law and the persons into whose possession this document comes should inform themselves about, and observe,
any such restrictions.

The Materials are being made available on the basis that the recipients keep confidential any information contained therein, whether orally or in
writing, in connection with the Company. The Materials are confidential and must not be copied, reproduced, published, distributed, disclosed or
passed to any other person at any time without the prior written consent of the Company. By attending the presentation and/or accepting a copy
of the Materials you agree to be bound by the foregoing provisions.

The information described in the Materials may contain certain information that is confidential, price-sensitive and which has not been publically
disclosed. By your receipt of the Materials you recognise and accept that some or all of the information in the Materials may be “inside
information” as defined in Article 7 of the Market Abuse Regulation EU 596/2014 (“MAR”) and constitutes a “market sounding” for the purpose of
Article 11 of MAR. You recognise and accept that such information is being provided to you by the Company pursuant to Article 11 of MAR and you
confirm, warrant and undertake that you will keep the information confidential and will not: (i) deal, or attempt to deal, in financial instruments (as
defined in MAR) relating to that information, or encourage another person to deal or disclose the information before the inside information is
made public; (ii) or cancel or amend an order which has already been placed concerning a financial instrument to which such information relates;
(iii) disclose the inside information to another person other than in the proper course of the exercise of your employment, profession or duties; or
(iv) engage in behaviour based on any inside information which might amount to market abuse or market manipulation for the purposes of MAR.
Recipients should take their own legal advice on the obligation to which they will be subject and the application of MAR and in particular make
their own assessment of whether they are in possession of inside information and when such information ceases to be inside information.

Forward-looking Statements

The Materials contain forward-looking statements. These statements relate to the future prospects, developments and business strategies of the
Company and its subsidiaries (the “Group”). Forward-looking statements are identified by the use of such terms as “believe”, “could”, “envisage”,
“estimate”, “potential”, “intend”, “may”, “plan”, “will” or the negative of those, variations or comparable expressions, including references to
assumptions. The forward-looking statements contained in the Materials are based on current expectations and are subject to risks and
uncertainties that could cause actual results to differ materially from those expressed or implied by those statements. If one or more of these risks
or uncertainties materialises, or if underlying assumptions prove incorrect, the Group’s actual results may vary materially from those expected,
estimated or projected. Given these risks and uncertainties, potential investors should not place any reliance on forward-looking statements. These
forward-looking statements speak only as at the date of the Materials.

20

POLAREAN IMAGING LIMITED – PRESENTATION DISCLAIMER



Richard Hullihen - Chief Executive Officer
Richard Morgan  - Chairman
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