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ADVANCED ONCOTHERAPY 
Leveraging the modularity of LIGHT 
AVO’s goal is to deliver an affordable and novel PT system, called LIGHT, based 
on state-of-the-art technology developed originally at the world-renowned CERN. 
Over the past two years, important technical milestones have significantly de-
risked the project. Now, AVO is working on the verification and validation phase, 
prior to LIGHT being used on the first patients to support CE marking. At its recent 
investor day, the company highlighted how its differentiated business model is 
attracting commercial partners that should enhance long-term shareholder returns. 
Additionally, it is reducing the cost of PT so that it becomes accessible to all.  

► Strategy:  AVO is developing a compact and modular PT system, which is 
affordable for the payor, financially attractive to the operator, and generating 
superior patient outcomes. AVO benefits from technology know-how developed 
by ADAM (CERN spin-off), and relies on a world-class supplier base. 

► PT therapy:  Currently, PTCOG estimates that there are 240 treatment rooms 
available in 97 PT centres worldwide. However, the number of treatment rooms 
needed by 2040 is estimated to be 10,000, which implies 20% CAGR for the 
next 20 years. To achieve this, costs need to be significantly reduced. 

► Attractions of LIGHT:  Conventional cyclotron accelerators need to be installed 
into the deep sub-basement early in the construction of a PT centre. In contrast, 
AVO’s LIGHT system, with its linear accelerator, can be assembled into a ready-
built structure. Being modular, it can be used as security in a financing deal. 

► Novel business model:  Unlike conventional models which rely solely on the 
initial equipment sale followed by long-term service and maintenance contracts, 
AVO is adopting a model that combines traditional sales with customer profit-
sharing arrangements, and facilitates the roll-out of technology upgrades.  

► Investment summary:  After some years in development, AVO is nearing the 
finishing line with its first LIGHT PT system. However, the corporate goal is to 
have a pipeline of installations to satisfy the pent-up demand and bring down 
the cost of PT, thereby making this form of treatment available to many patients. 
The current EV only reflects the quantum of investment to get LIGHT where it 
is today, whereas the NPV of the cashflows from all potential sources of income 
from its novel business model is 214p (178p fully diluted).  

 Financial summary and valuation 
Year-end Dec (£m) 2017 2018 2019 2020E 2021E 2022E 
Sales 0.0 0.0 0.0 0.0 78.1 118.3 
Gross profit 0.0 -1.9 0.0 0.0 13.6 29.7 
Administration costs -12.9 -15.7 -19.0 -20.9 -22.2 -24.6 
EBITDA -14.1 -21.4 -18.6 -20.4 -13.6 -2.0 
Underlying EBIT -14.5 -21.8 -20.7 -22.7 -17.4 -6.0 
Statutory EBIT -14.5 -21.8 -20.7 -23.2 -18.1 -4.3 
Underlying PBT -16.5 -21.9 -21.8 -24.3 -19.8 -8.8 
Statutory PBT -16.5 -21.9 -21.9 -24.8 -20.5 -7.1 
Underlying EPS (p) -17.6 -14.0 -9.8 -7.7 -5.3 -1.9 
Net cash/(debt) -9.2 -2.0 -43.3 -56.9 -65.7 -56.3 
Equity issues 8.1 21.1 25.4 18.4 20.0 25.0 
EV/EBITDA (x) -8.4 -5.2 -8.2 -8.2 -12.9 43.0 
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Market data 
EPIC/TKR AVO 
Price (p) 33.0 
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Advanced Oncotherapy (AVO) is 
developing next-generation proton 
therapy (PT) systems for use in cancer 
radiotherapy (RT). Standard radiation 
procedures have evolved over many 
years. PT delivers radiation via a beam 
of proton particles, rather than via a 
beam of photons used in 
conventional radiotherapy (X-rays). 
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A validated technology 
Proton beam therapy is not new, having been used for more than 70 years. 
However, there has been a dramatic increase in its use to treat cancer patients in 
the past eight years due to an increase in the number of PT systems installed 
globally. This installed base uses conventional systems (cyclotron or synchrotron), 
which are currently functional in almost 100 hospitals and/or cancer centres around 
the world, operating with 240 treatment rooms, according to Particle Therapy  
Co-Operative Group (PTCOG) data to September 2020.1) They generate a proton 
beam at a single high energy (230MeV) using circular accelerators, which then needs 
to be reduced to the required working energy by absorbers (filters). Thus, PT as a 
cancer treatment modality is well established and validated, but its use is limited to 
only a small number of potential patients, largely because of the costs associated 
with technical constraints, such as the use of absorbers and large shielding 
requirements.  

In contrast, AVO is developing a PT system (LIGHT) whereby the proton beam is 
accelerated only up to the required working energy (70MeV-230MeV) by innovative 
linear accelerators, using validated technology previously developed at Conseil 
Européen pour la Recherche Nucléaire (CERN). This offers a number of advantages: 
the facility is expected to have a considerably smaller footprint, a faster process of 
installation and validation, and, consequently, a significant reduction in the overall 
project cost. Therefore, LIGHT could be the catalyst for increasing the rate of 
installation of systems at more cancer centres, making PT more accessible to 
patients. 

Given the history of PT and previous work undertaken by CERN, AVO is confident 
that a completed LIGHT system will work well and will be approved with CE marking, 
because the technology is largely de-risked – LIGHT accelerates the proton beam in 
a different way to cyclotrons. Moreover, in the US, medical equipment used for PT 
is in the unusual position of being exempt from regulatory approval prior to being 
sold. This has enabled AVO to push ahead with its commercial plans. Projects in 
Europe tend to follow this trend set in the US. 

LIGHT status 
Despite the challenges posed by the unforeseeable COVID-19 pandemic, which 
caused the temporary closure of the assembly line in Daresbury, AVO has made 
progress towards getting LIGHT financed, operational and ready for CE certification. 
The first lockdown period was used to progress the considerable work involved in 
writing documentation for the workstreams, thereby continuing to advance the 
LIGHT system. 

All the high-precision engineering modules that comprise the LIGHT accelerator 
have been manufactured, tested and delivered to Daresbury. In addition, the 
hardware required for the patient positioning system (PPS) has been manufactured, 
passed factory acceptance and delivered to Daresbury. With the introduction of 
flexible working practices and social distancing, work on LIGHT is continuing during 
the current lockdown.  

Deliverables in 2021 
While much of the attention of the investment community is focused on the delivery 
of the first LIGHT system, AVO and its partners are also putting in place all the 
relevant infrastructure to ensure a steady pipeline of LIGHT systems to satisfy the 
anticipated pent-up demand for PT worldwide. 

 
1 https://www.ptcog.ch/index.php/facilities-in-operation 
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Key deliverables for 2021 
► Integration of medical software suite into standalone operation  
► Installation of patient positioning system  
► Assembly, alignment and commissioning of all the accelerating structures  
► System operational will full energy 230MeV proton beam for treating patients  
► Additional commercial partnerships and orders  
► Financial partnerships to support delivery of the pipeline  

Source: AVO investor presentation 

 

NPV 
Apart from updating the market on progress towards development of the first 
LIGHT machine following the recent investor day, this report updates our model for 
the sale of LIGHT machines and considers for the first time the potential benefit to 
overall long-term returns of AVO’s business model to align itself both with its 
suppliers and the operators of PT centres, by including a share of any profits 
generated from the operational activities of proton centres. These profit share 
arrangements look set to provide an additional long-term source of income and to 
smooth out the business performance of the group. In our opinion, the additional 
shareholder returns that might be generated from this source are under-appreciated 
by the market. A summary of the DCF analysis from the three sources of income is 
provided in the following table. 

Summary of DCF analysis 
Source $m £m 
NPV of cashflows generated from the sale of LIGHT machines 920 708 
NPV of cashflows derived from equipment maintenance contracts 57 44 
NPV of cashflows derived from profit share from operating companies 
per facility (average 2.5 treatment rooms) 13 10 

Current number of profit share arrangements – 2 26 20 
Sum of cashflows 1003 772 
Net cash/(debt) at 31 December 2020 (est)  -57 
Total NPV  715 
NPV per share (p) – undiluted  214 
NPV per share (p) – fully diluted  178 

Source: Hardman & Co Life Sciences Research 

Changes to forecasts 
Following the announcement earlier in 2020 that the Mediterranean Hospital in 
Limassol, Cyprus had decided to collaborate with AVO for its new PT centre, we 
included a first payment of €15m/£12.5m towards the purchase of a LIGHT system 
in our 2020 forecasts. Given the constraints resulting from COVID-19, we are now 
assuming this payment will be made in 1Q’21. However, the associated COGS have 
also been moved, so our EBIT forecast for 2020 remains unchanged. 
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LIGHT differentiation 
LIGHT offers a number of technical and clinical solutions that overcome the 
disadvantages with current PT systems. 

Technical advantages 
Accelerators 
Circular 
There are currently two types of circular accelerator currently used in PT – 
cyclotrons (various types) and synchrotrons. Cyclotrons are fixed energy (usually 
230MeV) circular accelerators that use absorbers/filters to reduce this energy to the 
required working range (70MeV-230MeV) to treat the depth of the tumour. In 
contrast, synchrotrons are able to vary the beam energy on every cycle, which is 
typically every 1-2 seconds. 

Cyclotrons are extremely large and heavy, weighing up to 200 tonnes, and must be 
installed in one or two pieces. Given all the protection and shielding required, it is 
one of the first items to be installed into a new PT facility, usually in a deep 
excavation. The building is then constructed around the cyclotron, which causes 
significant civil engineering challenges. A typical example of this is the new PT facility 
being constructed at University College Hospital, London.  

Linear 
Most of these disadvantages are overcome with linear accelerators, which is the 
basis of LIGHT. It is modular in design, which means that it can be retrofitted into 
an existing building, making it very flexible, easy to install and much less expensive. 
The beam output energy can be controlled electronically, which means that it can 
be varied rapidly and with high precision to the required treatment level between 
70MeV and 230MeV, without the need for absorbers, which also eliminates the 
need for thick and expensive shielding from unused radiation. The beam output can 
thus be varied rapidly – up to 200x per second – which is more that 100x faster 
than using absorbers. 

These features offer many clinical advantages, giving the possibility of treating many 
types of cancer, in particular, those in mobile organs.  

Beam energy 
The energy of the proton beam determines the depth at which the radiation is 
deposited in the body. For treatment of tumours that are large, having a variable 
depth range is essential. The fixed energy generated by cyclotrons is reduced to the 
required working level by absorbers, usually a rotating disc located at the end of the 
proton beam. The thickness of the absorbers – which greatly reduce the number of 
protons exiting at the required energy – makes them highly inefficient and results in 
a significant level of stray radiation in the accelerator hall. For example, in reducing 
the beam energy from 210MeV to 70MeV with absorbers, less than 2% of the 
protons are available for treatment. This low efficiency is the basis as to why PT 
centres using legacy systems need large shielding. Also, the rate of change of beam 
energy is very limited. 

Beam size 
The beam size of a linear accelerator is significantly smaller than the beam size of a 
circular accelerator. This means that lower (and less expensive) magnets are needed 
to transport the accelerated protons (which are charged particles) into the treatment 

Existing accelerators are large, heavy and 

have to be embedded into the fabric of 

the building 

LIGHT’s linear accelerator is modular 

making it more flexible with the potential 

to be retrofitted into an existing building 

Generates a more efficient beam energy 

that can be controlled electronically… 

…and a smaller beam size that affords 

greater accuracy 
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room, thus reducing the constraints associated with the building as well as the 
installation and maintenance of the proton system. Furthermore, a smaller beam size 
results in many medical advantages, particularly in terms of greater accuracy (please 
see the section below on “clinical advantages”). 

Summary 
► Modular:  Reduces civil engineering and construction costs. 

► Smaller footprint:  LIGHT is 30% smaller than circular accelerators. 

► Absorbers:  No absorbers needed with LIGHT. 

► Efficiency:  Up to 98% of the radiation generated is used to treat the tumour, 
whereas up to 98% can be “lost” with cyclotrons. 

► Shielding:  Up to 60% less needed for LIGHT. 
 

 

Clinical advantages 
The technical advantages of LIGHT result in the generation of a superior proton 
beam compared with that generated by a cyclotron. This is expected to result in 
more accurate treatment allowing higher doses of radiation to be delivered to the 
tumour while sparing healthy tissue. In addition, the proton spot size of the beam 
can be reduced to a level (“minibeam”) that is much smaller than with traditional 
systems, which allows the treatment with LIGHT to be highly sculptured and better 
able to cope with convoluted tumour shapes and with organ motion. 

Since LIGHT does not contain any moving parts and the energy of the beam can be 
adjusted electro-magnetically, the energy level of the proton beam can be changed 
up to 200x per second. This allows the beam to remain on the tumour target for the 
duration of treatment even when that target is moving, as in the case of lung and 
liver cancers. This is not the case with cyclotrons, where the energy of the beam has 
to be adjusted mechanically. 

These clinical advantages are resonating in the cancer care community. AVO 
recently established a collaboration with the Cleveland Clinic (Cleveland) to 
investigate the potential superiority of LIGHT’s minibeams over other modalities. 
Cleveland is performing comparative patient treatment planning (PTP) approaches 
using LIGHT’s PTP software and proton beam modelling systems. The results of 
these studies are expected to be presented at international conferences in 2021. 

The flexibility of the LIGHT system is also considered to be an important advantage 
when considering changes that might take place within a patient during the overall 
period of treatment, such as weight gain/loss, swelling, or changes in tumour 
volume. Daily CT scans with LIGHT allow any significant changes to be readily 
identified, which can be reflected by adapting the personalised PTP. 

Future opportunities 
AVO anticipates that LIGHT will continually be adapted and updated to reflect 
future improvements and developments in the system and changes in clinical 
practise, the most notable of these being the potential use of ultra-efficient 
hypofractionation (FLASH technology). We have written in detail about FLASH in 
recent reports.2  

 
2 https://www.hardmanandco.com/research/corporate-research/flash-benefits-from-new-us-reimbursement/ 
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FLASH delivers a very high dose of radiation (40-200Gy/sec.) to the tumour over a 
very short period of time (0.5sec.). This compares with conventional radiotherapy 
sessions that can be over several minutes and repeated 25x-30x over a period of 
five to six weeks. Pre-clinical studies have indicated that proton beams using FLASH 
technology have the same tumour killing capacity as conventional treatments while 
almost entirely sparing normal tissue.  

LIGHT is particularly well suited to being adapted for use with FLASH technology at 
all energy levels, whereas conventional legacy cyclotrons are thought to be very 
limited in their ability to be adapted to use this new technology because of the thick 
energy absorbers that are used to deliver the required treatment beam energy. In 
contrast, the absence of absorbers means that FLASH can be used with all energy 
levels generated by LIGHT. This has the potential to treat many more patients in a 
more effective way. 

Transmission of LIGHT is high at all energy levels 

 
Source: Advanced Oncotherapy investor presentation 

At the virtual 2020 American Society for Radiation Oncology (ASTRO) meeting held 
on 24-28 October, AVO’s Chief Clinical Officer, Dr Farr, and Medical Physicist, Dr 
Kolano, submitted two abstracts regarding the use of FLASH technology, including 
Investigation on the PBS FLASH Beam Delivery Technique Using a Proton LINAC,3 
and Proton LINAC Transverse Beam Scanning Performance Implications for 
Therapeutic Quality Improvement.4 

Summary 
► Electronic control:  Ability to change proton energy up to 200x per second with 

LIGHT vs. 1-2x per second with cyclotrons. 

► Treating moving targets:  Ability to change the proton beam up to 200x per 
second and smaller size of the beam allow it to remain on the tumour target for 
the duration of treatment, enabling LIGHT to be used to treat difficult, moving, 
tumours. 

► FLASH capability:  FLASH technology has the potential to deliver ultra-high 
doses of radiation over a very short period of time at all energy levels generated 
by a LIGHT system. This potentially reduces the number of patients’ visits to 
one single visit whilst the FLASH technology based on the LIGHT system also 
offers to treat all radio-sensitive tumours, regardless of the location of the 
tumour within the body. 

► Adaption of PTPs:  Treatment with LIGHT will involve daily CT scans so that 
any significant changes can be identified and reflected in the personalised PTP. 

 
3 https://www.redjournal.org/article/S0360-3016(20)32210-0/fulltext  
4 https://www.redjournal.org/article/S0360-3016(20)33775-5/fulltext  
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Commercial status 
As the development of LIGHT has progressed, its flexibility and advantages have 
become increasingly apparent, which, apart from attracting attention from globally 
renowned oncology centres, are also attracting considerable commercial interest. 
AVO has also been at the forefront of an alternative business model for PT. 

► Daresbury:  First system integration, validation and commissioning will be on 
the STFC campus in Daresbury. First patient treatments will be in collaboration 
with the Queen Elizabeth Hospital (QEH), Birmingham. 

► Birmingham:  QEH has selected the LIGHT system for installation on its campus 
for the provision of PT by the University Hospitals Birmingham NHS Trust. 

► The London Clinic (TLC):  Partnership agreement signed with TLC for the high-
profile Harley Street site, which also highlights the ability to install the flexible, 
modular LIGHT system into a city centre location. 

► Cleveland Clinic:  An announcement that the Cleveland will be referring cancer 
patients to TLC has further expanded the profit-sharing partnership between 
AVO and TLC for PT services. 

► Limassol:  Acquisition of a multi-room LIGHT system by the Mediterranean 
Hospital of Limassol, together with a long-term profit share is a key 
endorsement of AVO. 

 

The London Clinic 
AVO has entered into an initial 10-year partnership with TLC covering the 
operational activities at the Harley Street site. Under the agreement, AVO will supply 
and sell the LIGHT proton accelerator and treatment room equipment, while TLC 
will manage the clinical operation of the facility. As part of the agreement, AVO will 
also receive a share of the profit of the centre. 

TLC is an independent charitable hospital covering all medical and surgical 
disciplines, but cancer is central to its activities, which are carried out in a state-of-
the art dedicated building at 145 Harley Street, adjacent to AVO’s site at 141-143 
Harley Street. TLC’s desire to offer PT has been limited by the cost and size of the 
equipment. The introduction of LIGHT offers an exciting solution to this and the 
collaboration with AVO will allow many more patients to be treated.  

 

“…As a charity, TLC is tasked and responsible for advancing healthcare for the benefit 
of the wider community. As part of this, TLC has an obligation and desire to embrace 
innovation. PT is a really exciting new treatment, but access has been limited by cost 
and size of the equipment. LIGHT reduces both size and cost. TLC’s partnership with 
AVO will help even more patients fight and survive cancer. It is a very exciting 
innovation…” 

Source: Al Russell, CEO, The London Clinic 

Separately to the TLC-AVO collaboration, TLC signed a partnership agreement with 
the Cleveland Clinic to provide medical, radiation and other oncology services to 
patients having surgery at either its new outpatient centre (24 Portland Place, due 
to open in autumn 2021) or its new eight-story, 325,000-square-foot hospital (33 
Grosvenor Place, due to open in early 2022). The aim of this partnership is to provide 
the highest-quality patient-centred care and a seamless treatment pathway, which 
should allow more cancer patients to be treated.  

Good commercial progress during 2020 

The London Clinic 

 
Source: TLC website 
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The Mediterranean Hospital, Limassol 
The Mediterranean Hospital is one of the largest private hospitals in Cyprus and is 
the first health centre integrated with the newly created National Health System 
(NHS) of Cyprus, the ambition of which is to modernise and upgrade the health 
sector into a more streamlined and cost-effective system and bring Cyprus on par 
with its European peers in terms of efficient and affordable public healthcare. 

AVO is selling a LIGHT system to the Mediterranean for €50m (ca.£42m), together 
with a share of the profits generated by the new PT facility. The goal is to have the 
LIGHT system installed to coincide with completion of the construction work being 
carried out at the hospital, which is anticipated to be around the end of 2023. 

 

“...After comparing many [PT] systems…the choice of LIGHT was obvious, as we see 
it changing how cancer patients get treated. The planned three-room facility has the 
prospect of not only establishing Cyrus as a medical hub for the area, but also a place 
of excellence for medical tourism…” 

Source: Dr Andreas Panayiotou, CEO, Mediterranean Hospital Limassol 

 

Commercial opportunity 
The PT market is growing and the increase in demand suggests that it will continue 
to grow for many years. Consequently, the focus of AVO has been to establish a 
commercial model that satisfies its clients’ needs. It offers a range of activities to 
support customers both today and in the future. 

AVO is aiming to influence the decision-making process for customers by offering a 
suite of services – turnkey offering to include vendor financing, support for PT 
coverage and reimbursement – with the intention of expanding PT treatment 
adoption and achieving its goal of democratising PT and treating more patients. 

Influencing the decision-making process 

 
Source: Advanced Oncotherapy investor presentation 

Although the long-term goals of TLC and the Mediterranean Hospital are largely the 
same – the ability to offer better medical treatment – the reasons for partnering 
with AVO were different. Whereas size and technical aspects were important 
considerations for TLC, the high throughput capability was an important aspect for 
the Limassol Mediterranean Hospital.  

The Mediterranean Hospital, 
Limassol 

 
Source: Mediterranean website 
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Business model 
Alignment of interests 
Although there is a natural inclination among investors to focus on the first LIGHT 
system being assembled and validated, the company and management team are 
looking far beyond that, with the aim of having a continuous flow of machines to 
satisfy the long-term global demand for PT. To achieve this, AVO has developed a 
number of partnerships with its suppliers and a differentiated business model. 

Modularity of the LIGHT system will allow a faster and cheaper installation and 
commissioning process. In addition, the advanced software systems and use of 
hypofractionation are expected to increase patient throughput. Taken together, 
these are expected to make PT more affordable, greatly reduce the cost per patient 
and increase the patient throughput, when compared with existing products on the 
market. 

Differentiated offering 
These advantages are allowing AVO to offer a differentiated business model. 
Although the terms of the commercial deals announced to date have not been 
disclosed, AVO is clearly looking at four potential revenue streams that are 
highlighted in the adjacent graphic. These include traditional equipment sales, an 
associated maintenance and service contract, technology upgrades, and a range of 
financing solutions including pay per patient (PPP) models.  

The attractions of this approach are highlighted by the fact that all of the commercial 
deals announced to date have long-term profit-sharing arrangements.  

Execution 
From the outset, AVO has sought to partner with different stakeholders that all have 
the same long-term objectives.  

Suppliers 
AVO assembles modules and components that are manufactured and validated by 
specialist suppliers to the medical device industry, thus being compliant with all the 
associated standards, e.g. ISO-13485. All of AVO’s suppliers are cognisant with the 
goal to produce many LIGHT systems for the global market. Together with its 
suppliers, AVO has identified a number of cost-reduction measures that can be 
instigated once the design has been optimised. 

Core suppliers 

 
Source: Advanced Oncotherapy investor presentation 
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Source: Hardman & Co Life Sciences 
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AVO has established its assembly line at Daresbury with all the infrastructure for 
the conditioning and testing of LIGHT in order to accelerate the pace of delivery of 
a pipeline for the long-term manufacture and supply of many systems.  

Customers 
Customers are attracted to the LIGHT system for a number of reasons, including 
faster installation and commissioning into a smaller footprint facility. In addition, 
however, are the financial mechanics. Unlike the traditional model which relies solely 
on supply and maintenance, the AVO business model, which shows a distinct 
reduction in the cost of PT per patient, is attracting customers, such as the 
Mediterranean Hospital. With a multi-room facility, over the normal working life of 
the system, the cost per patient is expected to be significantly reduced, to about 
$22k/£17k, leading to a major improvement in the clinics throughput and 
profitability. 

Implied cost-per-patient for a Compact System, over 10 years* 

 
*Taking into account supply cost plus maintenance and service contract 

Source: Advanced Oncotherapy investor presentation 

More financing options 
As mentioned earlier, traditional cyclotron accelerators are very large and need to 
be installed deep in the basement during the early part of the facility’s construction. 
The remainder of the building is then constructed around it. This makes them part 
of the fabric of the building making it very difficult to finance the machine purchase 
with anything different from the conventional staged-payment capital purchase 
plans, which has a significant impact on the way the overall project is financed. In 
contrast, being modular and installed post the construction of the facility, the LIGHT 
system can be used as security in any financing programme.  

Summary of aligned interests 
Apart from all its partnerships with suppliers and customers, mentioned above, 
which align their respective interests in the manufacture and supply of LIGHT 
systems, in the commercial deals announced to date with TLC and in Cyprus, AVO 
has also aligned itself with its customers by taking a share in the operating 
profitability of the PT centre (see following section on “Operating fee model”). 

Earlier in this report, the superiority of the LIGHT machine was highlighted. This 
brings the cost of treating patients down and, given that the system is modular, 
enables it to be used in leasing arrangements. This is not possible with conventional 
cyclotrons and has big implications for customers (see top right in the following 
graphic).  

Faster and cheaper installation and 

commissioning into a smaller footprint 

facility… 

 

…leading to reduced cost-per-patient 

metrics… 

…and more flexible financing options 
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Summary of aligned interests 

 
Source: Advanced Oncotherapy investor presentation 

The policy of AVO is to be competitive on price to democratise proton therapy. So, 
the company is not aiming to charge a premium or penalising early adopters, but 
instead, it aims to sell the system at a competitive price, whilst the superior benefit 
of LIGHT is being recognised through a share of the centre’s operational profit. 
 

Operating fee model 
This overall business model being adopted by AVO offers considerable flexibility 
and, by retaining a share of the customers’ profit, it attempts to maximise returns 
for shareholders. 

Core assumptions in operating fee model 
The graphic below illustrates a potential structure of a proton centre operating 
company (OpCo) that aligns the interests of each party involved. It shows the 
contractual structure and economic flows that could be expected from such a 
structure. In this example, AVO sells the LIGHT system to a financial entity, which 
then leases the kit out to an OpCo, owned by a third party. The hospital can 
therefore use the centre as a true turn-key system. 

Envisioned structure of an independent OpCo 

 
Source: AVO, Hardman & Co Life Sciences Research 

► Hospitals:  The aim of the hospital is to limit its exposure only to the operating 
risks.  

► Lender:  The risk for the lender is reduced by using the asset (modular LIGHT 
system) as security. 

► Shared interests:  The hospital, AVO and the equity investor can each receive 
a share of the net profit made by the OpCo in addition to the top-line sales.  

LIGHT TODAY
• Medical superiority
• Lower lifetime costs
• Modular system

IMPLICATIONS FOR CUSTOMER
• CERN technology, magnet
• Higher patient throughput and improved payback
• Technology more easily financed (machine used as 

a security)

LIGHT IN THE FUTURE
• Many upgrades possible further 

improving medical outcomes and 
the economics of customers

ALIGNING INTERESTS: WIN-WIN
• Through profit share arrangements
• Flexibility must remain

1

2

3

3

City Centre Hospital
Refers and treats patients,

staffs the facility, and is 
compensated by OpCo for 

staff costs

AVO
Manufactures, sells, updates 

and maintains the LIGHT 
system

Equity investor
into OpCo

Proton centre OpCo
Owns the system, invoices 

treatments, repays the loan, 
pays share of profits to clinic 

and AVO

Lender
Leases the LIGHT system to 

OpCo, takes a security charge 
over the system

Real estate developer
Builds and fits out the proton 

centre, receives rent

Each receive a share of net profit

Aim to sell LIGHT at a competitive price 

and also to share in long-term profitability 

of PT centre 

Operating model also aligns interests of 

each party 
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Operational 
► Once installed, fitted out and operational, each treatment room has an average 

of 37.5 procedures per day – based on a fully functional unit operating for 250 
days p.a. and each patient requiring 25 radiation procedures per treatment 
course. 

► All centres are expected to operate with two treatment rooms, while bigger 
centres (e.g. Limassol Mediterranean Hospital) will have three treatment rooms; 
therefore, we have used an average of 2.5 rooms per centre for the purpose of 
this analysis. 

► A number of sources567 suggest that the average total treatment cost is about 
$75,000/€67,000/£60,000. Despite this, we see PT becoming more 
affordable; therefore, our model has assumed an average treatment price of 
$40,000/ £30,000, which has been maintained throughout the forecast period. 
Our analysis is all based on US$. 

► No inflation has been included, other than for staff wages, as the goal is to make 
PT more accessible and affordable. 

► The introduction of the FLASH technology, which potentially allows the delivery 
of a whole treatment with a single fraction, could significantly decrease the 
treatment cost per patient. This would decrease the price and increase the 
volume of treatments. However, overall, we have kept the volume and the 
COGS flat in this analysis. 

► As highlighted earlier, maintenance costs are put at $1.5m per treatment room 
p.a. (lower in first year after installation). 

► Each centre will require highly trained medical staff and some administrative 
support for shift. We have assumed two shifts per day, over 250 days in this 
example.  

► Overhead costs include business rates, rent, utilities and insurance. 

 

Financing 
► The cost of the machine and the tenant fit-out costs of the treatment rooms is 

assumed to be financed through a mix of debt and equity in the ratio 75%:25% 
in this illustrative scenario.  

► The same equipment costs to those used in the LIGHT forecast model have 
again been adopted, which have been largely verified by the announced costs 
of the LIGHT system that will be installed in Cyprus.  

► The tenant fit-out costs used are the same as those that have been incurred at 
the Harley Street site. 

► The debt is repaid over eight years and the PP&E cost is amortised over 15 
years. 

► To be consistent with AVO in its 2019 annual report, a WACC of 12% has been 
applied to the DCF model. 

   

 
5 https://www.bbc.co.uk/news/uk-wales-south-east-wales-43629530 
6 https://www.walesonline.co.uk/news/wales-news/first-breast-cancer-patient-uk-16811416 
7 BUPA personal communication 

► Typical medical staff 

 
For each eight hour shift 

Source: IBA 

https://www.bbc.co.uk/news/uk-wales-south-east-wales-43629530
https://www.walesonline.co.uk/news/wales-news/first-breast-cancer-patient-uk-16811416
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Operating fee share 
Year-end Dec  Input Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10  
($m)  2022 2023 2024 2025 2026 2027 2028 2029 2030 2031  
Capacity per treatment room 1/day 365 365 365 365 365 365 365 365 365 365  
Average number of rooms 2.5 1.0 2.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5  
Potential patient treatments  365 730 912.5 912.5 912.5 912.5 912.5 912.5 912.5 912.5  
Capacity utilisation  35% 75% 95% 98% 100% 100% 100% 100% 100% 100%  
No. patients treated  128 548 867 894 913 913 913 913 913 913  
Average cost per patient $40k 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000  
Sales  5.11 21.90 34.68 35.77 36.50 36.50 36.50 36.50 36.50 36.50  
COGS  -1.02 -4.38 -6.94 -7.15 -7.30 -7.30 -7.30 -7.30 -7.30 -7.30  
% sales  20% 20% 20% 20% 20% 20% 20% 20% 20% 20%  
  Maintenance cost per room $1.5m -0.75 -3.00 -3.75 -3.75 -3.75 -3.75 -3.75 -3.75 -3.75 -3.75  
  Staff costs $9.0m -2.00 -4.00 -4.08 -4.16 -4.24 -4.33 -4.42 -4.50 -4.59 -4.69  
  General overhead costs $1.8m -1.75 -1.77 -1.79 -1.80 -1.82 -1.84 -1.86 -1.88 -1.89 -1.91  
Operating expenses  -4.50 -8.77 -9.62 -9.71 -9.82 -9.92 -10.02 -10.13 -10.24 -10.35  
% sales  -88% -40% -28% -27% -27% -27% -27% -28% -28% -28%  
EBIT  -0.41 8.75 18.12 18.90 19.38 19.28 19.18 19.07 18.96 18.85  
EBIT margin  -8% 40% 52% 53% 53% 53% 53% 52% 52% 52%  
Finance cost 8% -3.09 -2.70 -2.32 -1.93 -1.55 -1.16 -0.77 -0.39 0.00 0.00  
Pre-tax profit  -3.50 6.05 15.81 16.97 17.84 18.12 18.40 18.68 18.96 18.85  
Tax  0.70 -1.21 -3.16 -3.39 -3.57 -3.62 -3.68 -3.74 -3.79 -3.77  
Net income  -2.80 4.84 12.65 13.58 14.27 14.50 14.72 14.95 15.17 15.08  
             
AVO share of income 25% -0.70 1.21 3.16 3.39 3.57 3.62 3.68 3.74 3.79 3.77  
Hospital share of income 25% -0.70 1.21 3.16 3.39 3.57 3.62 3.68 3.74 3.79 3.77  
             
Debt schedule (based on two-room centre)          
Start of period   38.63 33.80 28.97 24.14 19.31 14.48 9.66 4.83 0.00  
Repayment 8 years  -4.83 -4.83 -4.83 -4.83 -4.83 -4.83 -4.83 -4.83 0.00  
End of period  38.63 33.80 28.97 24.14 19.31 14.48 9.66 4.83 0.00 0.00  
             
PP&E schedule (based on two-room centre)          
Start of period   38.5 35.9 33.4 30.8 28.2 25.7 23.1 20.5 18.0  
Repayment 15 years  -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6  
End of period  38.5 35.9 33.4 30.8 28.2 25.7 23.1 20.5 18.0 15.4  
             
Cashflow             
EBIT  -0.4 8.8 18.1 18.9 19.4 19.3 19.2 19.1 19.0 18.8  
D&A  0.0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6  
EBITDA  -0.4 11.3 20.7 21.5 22.0 21.8 21.7 21.6 21.5 21.4  
Tax  0.7 -1.2 -3.2 -3.4 -3.6 -3.6 -3.7 -3.7 -3.8 -3.8  
Capex  -51.5           
Debt service  35.5 -7.5 -7.1 -6.8 -6.4 -6.0 -5.6 -5.2 -4.8 0.0  
Equity  12.9           
Revenue share  1.4 -2.4 -6.3 -6.8 -7.1 -7.2 -7.4 -7.5 -7.6 -7.5  
Cash balance  -1.4 0.2 4.1 4.5 4.9 5.0 5.1 5.2 5.3 10.1  
             
Cashflows to AVO             
Equipment sale  51.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  
Maintenance contract  0.8 3.0 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8  
Profit share  -0.7 1.2 3.2 3.4 3.6 3.6 3.7 3.7 3.8 3.8  
Total cashflows  51.5 4.2 6.9 7.1 7.3 7.4 7.4 7.5 7.5 7.5  
             
WACC 12% 80% 71% 64% 57% 51% 45% 40% 36% 32% 29%  
NPV of equipment & maintenance 41.7 2.1 2.4 2.1 1.9 1.7 1.5 1.4 1.2 1.1  
NPV of profit share  -0.6 0.9 2.0 1.9 1.8 1.6 1.5 1.3 1.2 1.1  
             
10-year DCF of contract  57.0           
10-year DCF of profit share  12.8           
Total ($m)  69.9           

Source: Hardman & Co Life Sciences Research 
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Conclusion 
The flexible financing model that is being adopted by AVO and its partners looks set 
to unlock the PT equipment market, while generating greater returns for 
shareholders. Taking a conservative view about treatment room utilisation (average 
of 37.5 treatments per day over the course of a year) and pricing (indicative prices 
currently available), DCF analysis over a 10-year period of the operating model 
indicates that every profit share arrangement adds 23% compared with the NPV 
that would be generated from the supply and maintenance returns alone – $69.9m 
compared with $57.0m. In our opinion, the increase in overall return generated from 
the operating fee model is not fully understood or appreciated by the market. In 
addition, the regular income that the operating fee model provides coupled with the 
long-term maintenance contracts will make the business less “bumpy” compared 
with a traditional machine sale model only. 

 

LIGHT forecasts 
Our model for LIGHT forecasts was first published on 12 March 2018, and modestly 
revised in our research report Commercialising a breakthrough technology, published 
on 13 May 2019.8 Today, our core assumptions are largely unchanged, but the 
number of treatment rooms has been increased by one in the early years following 
the announcement of a purchasing agreement with the Mediterranean Hospital of 
Cyprus for three rooms. Outcomes from this model are carried through to our 
financial forecasts for the company in the later pages of this report.  

Key assumptions for central case 
► There will be, on average, three treatment rooms per PT machine. 

► The price of a complete system is modelled to start at ca.$55m/€50m/£40m for 
and then reduce as manufacturing efficiencies evolve. 

► The maintenance (service) cost of each treatment room is estimated to average 
$1.5m/£1.1m p.a.  

► Gross margins on the LIGHT system will build to about 40% over a five-year 
period, as more systems are manufactured and installed. 

► This model does not take account of the operating fee model described above. 
 

 

In the event that there is a slower ramp-up in sales and patient treatments, the peak 
gross margin on equipment sales would be later than 2024. Alternatively, if there 
was a faster ramp-up, the peak margin may be achieved ahead of 2024. 

 

 

 

 

 

 

 
8 https://www.hardmanandco.com/research/corporate-research/commercialising-a-breakthrough-technology/ 

Flexible financial model… 

 

…that can help to smooth financial 

performance… 

 

…with the potential to generate better 

overall returns for shareholders 

Our central case assumes that machine 

price remains fairly constant over time… 

 

…with increased input costs being offset 

by improved manufacturing efficiencies as 

volumes rise 

https://www.hardmanandco.com/research/corporate-research/commercialising-a-breakthrough-technology/
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Financial model for LIGHT – central case 
 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 20  
$m 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2040  
Systems sold 2 3 4 5 6 7 8 9 10 11 21  
Cumulative system sold 4 7 11 16 22 29 37 46 56 67 212  
Cumulative number of rooms 11 19 30 44 60 80 102 126 154 187 622  
Price per three-room system 66.0 66.0 66.3 66.5 66.8 67.0 67.3 67.5 67.8 68.0 70  
LIGHT sales 96.0 138.5 192.4 249.9 315.4 379.2 443.5 508.2 573.4 651.2 1,366  
Services sales 1.5 7.4 11.8 16.0 27.4 42.8 61.7 84.0 109.7 138.5 551  
Licensing income  2.5 5.5 9.5 15.0 21.9 30.1 39.8 50.8 63.1 76.9 309  
Group sales 100.0 151.4 213.7 280.9 364.6 452.1 544.9 643.0 746.2 866.6 2,226  
COGS LIGHT -79.7 -105.3 -130.8 -150.0 -189.2 -229.8 -270.5 -311.5 -353.8 -403.7 -888  
COGS services -0.6 -3.0 -4.7 -6.4 -10.9 -17.1 -24.7 -33.6 -43.9 -55.4 -220  
COGS licensing -2.4 -5.2 -9.0 -14.3 -20.8 -28.6 -37.8 -48.2 -60.0 -73.0 -294  
Group COGS -82.7 -113.5 -144.6 -170.6 -221.0 -275.5 -332.9 -393.3 -457.6 -532.2 -1,402  
LIGHT gross profit 16.3 33.2 61.6 100.0 126.2 149.4 172.9 196.7 219.6 247.5 478  
Services profit 0.9 4.5 7.1 9.6 16.4 25.7 37.0 50.4 65.8 83.1 330  
Licensing profit 0.1 0.3 0.5 0.8 1.1 1.5 2.0 2.5 3.2 3.8 15  
Group gross profit 17.3 38.0 69.1 110.3 143.7 176.6 211.9 249.6 288.6 334.4 824  
             
Gross margin LIGHT 17% 24% 32% 40% 40% 39% 39% 39% 38% 38% 35%  
Gross margin services 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60%  
Gross margin licensing 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%  
Group gross margin 17% 25% 32% 39% 39% 39% 39% 39% 39% 39% 37%  
             
Marketing costs -4.8 -6.9 -9.8 -13.0 -16.7 -20.5 -24.4 -28.5 -32.7 -37.8 -93  
Marketing as % sales 5.0% 5.0% 5.1% 5.2% 5.3% 5.4% 5.5% 5.6% 5.7% 5.8% 6.8%  
             
R&D spend (non-capitalised) -3.8 -4.2 -5.8 -7.5 -9.5 -11.4 -13.3 -15.2 -17.2 -19.5 -41  
R&D as % sales 4.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%  
             
LIGHT EBIT 8.7 26.9 53.5 89.8 117.5 144.7 174.3 205.9 238.7 277.1 690  
LIGHT profit margin* 9% 18% 25% 32% 32% 32% 32% 32% 32% 32% 31%  
             
DCF calculation             
LIGHT EBIT 8.7 26.9 53.5 89.8 117.5 144.7 174.3 205.9 238.7 277.1 690.2  
Corporate costs -22.2 -24.6 -25.8 -26.9 -28.2 -31.0 -33.5 -35.8 -38.3 -41.0 -80.7  
Operating cashflows -13.5 2.3 27.8 62.9 89.3 113.7 140.8 170.1 200.4 236.1 609.5  
Tax 0.0 0.0 -1.6 -5.3 -15.2 -19.3 -23.9 -28.9 -34.1 -40.1 -103.6  
OCF -13.5 2.3 26.2 57.5 74.1 94.4 116.8 141.2 166.3 196.0 505.9  
Capex - tangible -2.0 -2.2 -2.4 -2.7 0.0 0.0 -5.0 0.0 0.0 0.0 0.0  
Capex-intangible -5.0 -4.8 -4.6 -4.6 -4.6 -4.6 -4.6 -4.6 -4.6 -4.6 -4.6  
FCF -20.5 -4.8 19.1 50.3 69.5 89.8 107.2 136.6 161.7 191.4 503.1  
NPV -18.3 -3.8 13.6 31.9 39.4 45.5 48.5 55.2 58.3 61.6 52.0  
             
Sum of cashflows ($m) 919.2            
Sum of cashflows (£m) 707.1            
Net cash/(debt) (£m) -56.9            
Shares in issue (m) 333.4            
NPV per share (p) 195            
Full dilution (m) 69.1            
NPV fully diluted (p) 162            
             

*Excludes general corporate operating overhead 
Source: Hardman & Co Life Sciences Research 
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Financial summary 
► Sales:  Given the impact that COVID-19 has had on the ability to finalise 

business decisions, we have moved the first sales from the Cyprus contract into 
fiscal 2021, with invoicing in a tranched manner against construction milestones. 

► Administration costs:  Continued development of the organisation is expected 
to see a controlled increase in underlying administration costs.  

► Profit share:  Although details of profit share arrangements have not been 
disclosed, an element has been included based on the “operating fee” analysis 
shown on page 14. 

► Interest charges:  Net financial costs are rising to reflect the drawdown of new 
loan facilities, although only some of these are cash payments; the remainder 
are accrued and will be repaid when loans mature. 

Profit & Loss 
Year-end Dec (£m) 2017 2018 2019 2020E 2021E 2022E 
GBP:USD 1.289 1.335 1.278 1.280 1.280 1.280 
Profit & Loss       
Sales 0.00 0.00 0.00 0.00 78.13 118.30 
COGS 0.00 -1.91 0.00 0.00 -64.57 -88.64 
Administration -12.95 -15.69 -18.99 -20.86 -22.22 -24.63 
Marketing  0.00 0.00 0.00 0.00 -3.75 -5.41 
R&D 0.00 0.00 0.00 0.00 -3.00 -3.25 
Underlying EBIT -14.49 -21.80 -20.66 -22.70 -17.45 -5.95 
JV profit/loss 0.00 0.00 0.00 -0.53 -0.70 1.67 
Net financials -1.99 -0.07 -1.15 -1.58 -2.31 -2.81 
Underlying PBT -16.49 -21.87 -21.81 -24.28 -19.75 -8.76 
Share-based costs -1.99 -0.07 -1.15 -1.58 -2.31 -2.81 
Exceptionals 0.00 0.00 0.00 0.00 0.00 0.00 
Reported pre-tax profit -16.49 -21.87 -21.88 -24.81 -20.45 -7.10 
Taxation 2.83 0.76 1.08 2.00 1.50 1.62 
Underlying net income -13.66 -21.11 -20.73 -22.28 -18.25 -7.14 
Reported net income -14.73 -20.16 -20.79 -22.81 -18.95 -5.47 
       
Weighted shares (m) 77.8 150.5 211.5 289.7 346.9 372.3 
Underlying EPS (p) -17.55 -14.02 -9.80 -7.69 -5.26 -1.92 
Reported EPS (p) -18.92 -13.39 -9.83 -7.87 -5.46 -1.47 
       
Balance sheet       
Share capital 20.2 42.4 61.1 83.4 90.1 96.0 
Reserves 8.4 -8.4 -18.2 -44.8 -50.5 -36.9 
Working capital facility 0.0 0.0 13.9 20.9 29.9 31.9 
Leases 0.00 0.00 32.64 31.05 29.45 27.86 
Debt 9.25 3.00 13.86 20.86 29.86 31.86 
Cash 0.1 1.0 3.2 -5.0 -6.4 3.4 
Invested capital 37.85 52.48 102.71 111.94 121.84 131.98 
Net cash/(debt) -9.2 -2.0 -43.3 -56.9 -65.7 -56.3 
       
Cashflow       
Trading profit -14.5 -21.8 -20.7 -22.7 -17.4 -6.0 
Working capital 2.0 -5.7 -5.7 -2.2 -8.6 -12.8 
Interest & tax 2.56 2.86 -0.15 0.19 -0.31 -1.31 
Co. operating cashflow -8.86 -1.15 -22.96 -22.19 -22.05 -15.33 
Capital expenditure -0.1 -3.3 -2.7 -1.5 -2.0 -2.2 
Capitalised intangibles -8.4 -8.8 -9.3 -10.0 -5.0 0.0 
Free cashflow -17.42 -13.24 -34.97 -33.69 -29.05 -17.57 
Equity issues 8.05 21.05 25.43 18.44 20.00 25.00 
Forex 0.00 0.05 0.00 0.00 0.00 0.00 
Change in net debt -10.10 7.20 -41.28 -13.61 -8.85 9.38 

Source: Hardman & Co Life Sciences Research 
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Company matters 
Registration 
Incorporated in the UK with company registration number 05564418 

Registered office: Third floor, 4 Tenterden Street, London, W1S 1TE 

Board of Directors 
Board of Directors 
Name Position 
Dr Michael Sinclair Executive Chairman 
Nicolas Serandour Chief Executive Officer 
Prof. Steve Myers Executive Director, ADAM executive Chairman 
Michael Bradfield Non-executive Director 
Hans von Celsing Non-executive Director 
Lori Cross Non-executive Director 
Dr Nick Plowman Non-executive Director, Chairman Medical Advisory 
Dr Enrico Vanni Non-executive Director 
RenHua Zhang  Non-executive Director 

Source: Company reports 

Medical Advisory Board 
Medical Advisory Board (post-AGM) 
Name Affiliation 
Prof. Ugo Amaldi Founder and President of the TERA Foundation 

Dr Jay S Loeffler Professor of Radiation Oncology at Harvard Medical School and 
Chief of Radiation Oncology at Massachusetts General Hospital 

Dr Margaret Spittle OBE Clinical oncologist at University College Hospital London 

Dr Euan Thomson 

Operating partner at Khosla Ventures, CEO of AliveCor and 
Director of the Hospice of the Valley. President of Carl Zeiss 
Meditec Ophthalmic Devices and Head of Carl Zeiss Meditec 
Digital Business Unit 

Source: Company reports 

Share capital 
There are 333,439,574 Ordinary shares of 25p in issue. In addition, there are 
currently 29.9m options and 39.2m warrants outstanding.  

Shareholders 

 
*Also a board member 

Source: Company announcements, Hardman & Co Life Sciences Research 
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Appendix 
The LIGHT accelerator  
The LIGHT system is comprised of a proton source, which generates a proton beam 
out of hydrogen and accelerates it through four structures to a maximum energy of 
230MeV. These are integrated with the delivery and patient positioning systems. 
 

LIGHT accelerator 

 
Source: AVO investor presentation  

 

► Proton source : The proton source generates a very high rate of up to 200 
pulses of protons per second (a rate higher than that of any competitor) from a 
source of hydrogen gas. The protons are accelerated to an energy level of 
40keV. 

► Radio Frequency Quadruple (RFQ) : This focuses the beam and accelerates 
the protons from 40keV to 5MeV. The RFQ structure is composed of four units, 
each designed to match the proton velocity. The RFQ unit has been designed 
by CERN. It operates at the highest frequency in the world, at 750MHz 
(compared with the closest RFQ at 400MHz), which allows the wavelength to 
be much shorter; this, in turn, allows the RFQ component to be shorter and 
more affordable. 

► Side Coupled Drift Tube Linac (SCDTL) : Manufactured by TSC and VDL, the 
SCDTLs, each with their own power unit, sit between the RFQ and the CCL 
components. The four low-speed accelerating units aim to accelerate the 
protons from 5MeV to 37.5MeV. Each unit is different, so that it matches the 
increasing velocity of the protons. 

► Coupled Cavity Linac (CCL) : This structure of high accelerating units is 
composed of up to 15 separate units to accelerate the proton beam from 
37.5MeV to the clinically relevant energy of up to 230MeV (0.8x the speed of 
light).  

► Dose Delivery System (DDS, or “nozzle”): Once fully accelerated, the high-
energy beam passes into the DDS, which ensures that the proton beam is both 
measured and targeted to maximise its effectiveness in cancer treatment. 

► Patient Positioning System (PPS): This represents the end-part of the system 
and comprises several components that allow the optimal positioning of the 
patient for both imaging and therapy. 
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Glossary 
The following terms are important and used regularly in our reports on AVO, but not all of them might have been used in this 
particular report. 

ASTRO American Society for Radiation Oncology 

CCL Coupled Cavity Linac – acceleration of the proton beam to the clinically relevant energy 

CERN Conseil Européen pour la Recherche Nucléaire 

DDS Dose Delivery System 

ESG Environmental, Social and Corporate governance 

Hypofractionation Delivery of higher doses of radiation in fewer fractions.  

ISO International Organisation for Standards 

Linac Linear accelerator 

MeV Mega-electron volts 

OpCo Operating company 

PPS Patient positioning system 

PT Proton therapy 

PTP Patient treatment plans 

PTCOG Particle Therapy Co-Operative Group 

RFQ Radio Frequency Quadruple – focuses the proton beam and accelerates the protons up to 5MeV 

RT Radiotherapy 

SCDTL Side Coupled Drift Tube Linac – low-speed accelerating units that accelerate the protons from 
5MeV to 37.5MeV 

STFC Science and Technology Facilities Council 

TLC The London Clinic 

TPS Treatment planning system 

UHB University Hospitals Birmingham NHS Foundation Trust 

 



Advanced Oncotherapy  
 

  

15 December 2020 21 
 

Disclaimer 
Hardman & Co provides professional independent research services and all information used in the publication of this report has been compiled from publicly 
available sources that are believed to be reliable. However, no guarantee, warranty or representation, express or implied, can be given by Hardman & Co as to the 
accuracy, adequacy or completeness of the information contained in this research and they are not responsible for any errors or omissions or results obtained 
from use of such information. Neither Hardman & Co, nor any affiliates, officers, directors or employees accept any liability or responsibility in respect of the 
information which is subject to change without notice and may only be correct at the stated date of their issue, except in the case of gross negligence, fraud or 
wilful misconduct. In no event will Hardman & Co, its affiliates or any such parties be liable to you for any direct, special, indirect, consequential, incidental damages 
or any other damages of any kind even if Hardman & Co has been advised of the possibility thereof.    

This research has been prepared purely for information purposes, and nothing in this report should be construed as an offer, or the solicitation of an offer, to buy 
or sell any security, product, service or investment. The research reflects the objective views of the analyst(s) named on the front page and does not constitute 
investment advice.  However, the companies or legal entities covered in this research may pay us a fixed fee in order for this research to be made available. A full 
list of companies or legal entities that have paid us for coverage within the past 12 months can be viewed at http://www.hardmanandco.com/legals/research-disclosures. 
Hardman may provide other investment banking services to the companies or legal entities mentioned in this report. 

Hardman & Co has a personal dealing policy which restricts staff and consultants’ dealing in shares, bonds or other related instruments of companies or legal entities 
which pay Hardman & Co for any services, including research. No Hardman & Co staff, consultants or officers are employed or engaged by the companies or legal 
entities covered by this document in any capacity other than through Hardman & Co.  

Hardman & Co does not buy or sell shares, either for their own account or for other parties and neither do they undertake investment business. We may provide 
investment banking services to corporate clients. Hardman & Co does not make recommendations. Accordingly, they do not publish records of their past 
recommendations. Where a Fair Value price is given in a research note, such as a DCF or peer comparison, this is the theoretical result of a study of a range of 
possible outcomes, and not a forecast of a likely share price. Hardman & Co may publish further notes on these securities, companies and legal entities but has no 
scheduled commitment and may cease to follow these securities, companies and legal entities without notice. 

The information provided in this document is not intended for distribution to, or use by, any person or entity in any jurisdiction or country where such distribution or 
use would be contrary to law or regulation or which would subject Hardman & Co or its affiliates to any registration requirement within such jurisdiction or country. 

Some or all alternative investments may not be suitable for certain investors. Investments in small and mid-cap corporations and foreign entities are speculative 
and involve a high degree of risk. An investor could lose all or a substantial amount of his or her investment. Investments may be leveraged and performance may 
be volatile; they may have high fees and expenses that reduce returns. Securities or legal entities mentioned in this document may not be suitable or appropriate 
for all investors. Where this document refers to a particular tax treatment, the tax treatment will depend on each investor’s particular circumstances and may be 
subject to future change. Each investor’s particular needs, investment objectives and financial situation were not taken into account in the preparation of this 
document and the material contained herein. Each investor must make his or her own independent decisions and obtain their own independent advice regarding 
any information, projects, securities, tax treatment or financial instruments mentioned herein. The fact that Hardman & Co has made available through this 
document various information constitutes neither a recommendation to enter into a particular transaction nor a representation that any financial instrument is 
suitable or appropriate for you. Each investor should consider whether an investment strategy of the purchase or sale of any product or security is appropriate for 
them in the light of their investment needs, objectives and financial circumstances.  

This document constitutes a ‘financial promotion’ for the purposes of section 21 Financial Services and Markets Act 2000 (United Kingdom) (‘FSMA’) and 
accordingly has been approved by Capital Markets Strategy Ltd which is authorised and regulated by the Financial Conduct Authority (FCA).  

No part of this document may be reproduced, stored in a retrieval system or transmitted in any form or by any means, mechanical, photocopying, recording or 
otherwise, without prior permission from Hardman & Co. By accepting this document, the recipient agrees to be bound by the limitations set out in this notice. 
This notice shall be governed and construed in accordance with English law. Hardman Research Ltd, trading as Hardman & Co, is an appointed representative of 
Capital Markets Strategy Ltd and is authorised and regulated by the FCA under registration number 600843. Hardman Research Ltd is registered at Companies 
House with number 8256259. 

(Disclaimer Version 8 – Effective from August 2018) 

Status of Hardman & Co’s research under MiFID II 
Some professional investors, who are subject to the new MiFID II rules from 3 January 2018, may be unclear about the status of Hardman & Co research and, 
specifically, whether it can be accepted without a commercial arrangement. Hardman & Co’s research is paid for by the companies, legal entities and issuers about 
which we write and, as such, falls within the scope of ‘minor non-monetary benefits’, as defined in the Markets in Financial Instruments Directive II. 

In particular, Article 12(3) of the Directive states: ‘The following benefits shall qualify as acceptable minor non-monetary benefits only if they are: (b) ‘written 
material from a third party that is commissioned and paid for by a corporate issuer or potential issuer to promote a new issuance by the company, or where the 
third party firm is contractually engaged and paid by the issuer to produce such material on an ongoing basis, provided that the relationship is clearly disclosed in 
the material and that the material is made available at the same time to any investment firms wishing to receive it or to the general public…’ 

The fact that Hardman & Co is commissioned to write the research is disclosed in the disclaimer, and the research is widely available. 

The full detail is on page 26 of the full directive, which can be accessed here: http://ec.europa.eu/finance/docs/level-2-measures/mifid-delegated-regulation-2016-2031.pdf 

In addition, it should be noted that MiFID II’s main aim is to ensure transparency in the relationship between fund managers and brokers/suppliers, and eliminate 
what is termed ‘inducement’, whereby free research is provided to fund managers to encourage them to deal with the broker. Hardman & Co is not inducing the 
reader of our research to trade through us, since we do not deal in any security or legal entity.  

http://www.hardmanandco.com/legals/research-disclosures
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