
 

 

 

  

EPISURF MEDICAL 

Mend the gap 
Episurf Medical has had a tough time on the stock 
market since its IPO in 2010. We believe expectations 
are now more realistic and the prerequisite for a better 
operating performance is in place. The most important 
element is clinical data, which is rapidly amassing on 
the longer-term outcome of the company’s implant 
system Episealer®. Addressing the US market through 
a PMA trial is somewhat risky but necessary in our 
view. We calculate a fair value of SEK5–14 per share.   

Mend the gap. Episurf Medical’s Episealer® implant system is aimed at patients aged 

40–65 years with knee cartilage damage (so-called ‘gap’ patients). Each implant is 

tailor-made (using MRI data) for a patient’s unique cartilage damage and anatomy. 

The company has three versions of Episealer® for different types of cartilage damage. 

Clinical data is accumulating rapidly. That the company went public in 2010 with no 

clinical data was optimistic, in our view. The first preclinical data was published a few 

years after the IPO and clinical outcome data from several years of follow-up has 

started to emerge. The data looks very promising to us. We believe that establishing 

Episealer® in some markets without clinical data is an achievement in itself.  

Set to start US PMA trial in early 2019. Episurf Medical is in discussions with the 

FDA about the design of an PMA trial to get the implant system approved in the US. It 

is still early-stage – if the PMA trial starts in early 2019, we would not expect US pre-

market approval until 2023 (i.e. around four years from initiation of the PMA trial). We 

do not expect the company to sell Episealer® in the US on its own; rather we consider 

a marketing & sales collaboration with a large orthopaedic company as more likely. 

Growth in Europe set to remain healthy, but from a low base. We expect sales to 

continue to grow at a healthy pace in Europe, albeit from a low base; hence, it is likely 

to take some years before sales become material. We expect Episurf Medical to grow 

its sales force in selected European markets over the coming years at a tempered 

pace given the company’s financial situation. 

Should turn profitable in 2024e. We expect Episurf Medical to remain loss-making 

on the operating level until 2024e, by which time the European operations should be 

profit-making and the US PMA should have been received. We calculate a fair value 

of SEK5–14 per share but stress that investors should be prepared to support the 

company with additional capital over the coming years. 
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Market cap. (SEKm) 97

NIBD adj end-2018e (SEKm) 28

Enterprise value adj (SEKm) 125

Net debt/EBITDA adj (x) -0.50

Free float (%) 83

Source: Company , DNB Markets (estimates)

NEXT EVENT

Q4 report 2018 08/02/2019

Year-end Dec 2014 2015 2016 2017 2018e 2019e 2020e

Revenue (SEKm) 2 7 3 3 5 8 15

EBITDA adj (SEKm) -32 -42 -58 -57 -55 -68 -68
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Overview 
Valuation (SEK)  Valuation methodology 

 

  We have used mainly a DCF, with 

a base-case long-term growth rate 

of 1%, a terminal EBIT margin of 

50%, and a WACC of 10%. 

 In our bull-case scenario we 

assume 25% higher sales growth 

than in our base-case scenario. 

 In our bear-case scenario we use 

25% lower sales growth than in our 

base-case scenario. 

Source: DNB Markets  Source: DNB Markets 

Downside risks to our fair value  DNB Markets estimates  Upside risks to our fair value 

 We believe the largest risk relates to 

Episealer® sales growth. Hence, our 

bear-case assumes weaker sales 

than our base-case. Even weaker 

sales would be a negative.  

 We believe the company will need 

additional financing to reach our 

forecasts and this might not be 

available at acceptable terms. 

 The US IDE trial might take longer 

than expected to complete and be 

more expensive than estimated. 

 
 We believe our base-case scenario 

includes reasonable sales growth 

even though the market has been 

disappointed by historical sales.    

 The company has significantly more 

clinical data now than at the time of 

the IPO, which supports the case.  

 We assume the company completes 

the US IDE trial and out-licenses the 

Episealer® system to a US partner. 

We have not factored in an upfront 

payment but instead estimated that 

the company gets a royalty on sales.  

 
 Sales might be stronger than we 

forecast, as it has clearly more clinical 

documentation than in the past. 

 A US partnership might include better 

terms than we expect. 

 The company could become a 

takeover target for a larger 

orthopaedic implant company.  

Source: DNB Markets  Source: DNB Markets  Source: DNB Markets 

Sales bridge 2017–2019e (SEKm)  

 
Source: DNB Markets (forecasts), company (historical data) 
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Summary of positives 
In this section we summarise what we believe are the most positive aspects of the case now 

and in the future. 

Clear medical need for better treatment for ‘gap’ patients 

There are limited treatment options for patients with cartilage damage in the synovial joints, who 

are too young to qualify for total knee replacement. This is a real problem as the treatment for 

these patients generally is only effective until the age of c40 years. Moreover, as the life 

expectancy of a total knee replacement is 15–20 years, doctors tend to delay such treatment as 

long as possible (as there are limited opportunities to redo a failed knee implant). 

Number of ‘gap’ patients likely to grow  

Apart from trauma, being overweight is an important cause of cartilage damage in younger 

patients. Given obesity trends in developed markets, we expect the number of patients at a 

relatively young age with significant problems from cartilage damage in the knees to increase. 

Episurf Medical’s products create stable long-term outcomes 

Since the launch of Episurf Medical’s Episealer® system, the company has accumulated more 

and more data on outcomes and this is clearly beneficial for the future adoption of the product. 

The company has more than 300 treated patients and the number of patients living with 

implants for more than two years now exceeds 100. The first clinical trial data on implant stability 

has been published in peer-reviewed papers.  

Reimbursement situation seems stable and improving in most markets 

It is important to have a clear and realistic understanding of the reimbursement environment, 

and we believe the company has a good handle on the situation and understands how to 

navigate through the various reimbursement systems in different markets. 

Tailor-made implants and instruments  

The time between a doctor sending in a patient’s MRI to the implants and instruments being 

manufactured and in the hands of the surgeon is around three weeks. As far as we understand, 

there has not been a case where the company has manufactured an implant that did not fit as 

intended. Episurf Medical uses external partners for manufacturing, so there should be no 

bottlenecks in the manufacturing if volumes were to grow sharply. 

Aiming to take implant system to the US  

The company said in the summer it had filed for an IDE (Investigational Device Exemption) in 

the US. We understand it will need to carry out a large clinical trial to get the implant system 

approved in the US, as it would be classified as a class III medical device. We expect this to 

take some time (approximately three years) but if successful it would open up a large market. 

We estimate that a clinical trial for the Episealer® system would include c130 patients in two 

groups, with the Episealer® compared to microfracturing. 

More likely to partner the system for the US  

The company does not have a sales and marketing partner in any market yet. We see this as a 

potential positive – particularly regarding the US.    

  

Limited options for patients with cartilage 

damage in synovial joints, who are too 

young to qualify for knee replacement 

We expect the number of young patients 

with knee cartilage damage to rise  

Episurf Medical has treated 300+ patients 

with implants  

Three weeks from MRI to the implant 

being in the surgeon’s hands  

US approval would need large clinical trial 
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Summary of negatives 
In this section we summarise what we consider to be the most important issues for the 

company now and in the future. 

Slow uptake of Episealer® likely to continue  

We are not surprised Episealer®’s uptake has been slow, as new medical technology 

products tend to have much slower uptake than new drugs. This is particularly true when they 

– as in the case of Episurf Medical – include a change in surgical practice i.e. that orthopaedic 

surgeons need to change how they work with patients. With this in mind, we expect continued 

yet slow growth in the coming years as long as the product is not approved in the US. 

Share price has suffered 

In our opinion, the key negative  

is a history of overpromising and under-delivering on sales. That said, we believe the new 

management team is more realistic on the products and recognises it will take time to establish 

a new treatment concept. This, of course, affects our sales forecasts.  

Share price 

 
Source: Bloomberg 

We expect it to need additional funding before reaching breakeven 

In our view, the company will be loss-making for a substantial period and will need additional 

financing to deliver on its strategic plan. Additional financing for a small, loss-making medical 

technology company tends to come from shareholders; hence, we expect it to issue new 

shares several times before reaching cash flow breakeven. This might result in substantial 

dilution for shareholders if they do not take their share of rights issues. The share price also 

puts a dampener on the company’s ability to raise new equity on favourable terms. 

A cap on how high EBIT margins can go 

Given the tailor-made manufacturing of the Episealer® and instruments for each individual 

patient, we believe the gross margin will be capped at c50% as long as manufacturing is at 

relatively low volumes. We estimate it could reach a peak gross margin of c75%. However, 

even if it reaches large sales volumes, it is more difficult to achieve sizeable economies of 

scale in non-standardised manufacturing than in manufacturing of one-size-fits-all products. 

Addressing sales-intensive segment of orthopaedic market 

We understand the company’s sales force in Europe is fewer than 10 reps. As orthopaedic 

sales reps spend a lot of their time in the operating theatre with surgeons, there is a limit on 

how fast a company like Episurf Medical can ramp up sales with such a limited sales force.  

Orthopaedic market is highly competitive and Episurf Medical is taking it on by itself 

The company has no partnerships with large industry companies. We believe that with its 

limited sales force, it could benefit from a strong partner, particularly in the US. This is, 

0

5

10

15

20

25

30

35

40

45

50

2013-11-06 2014-11-06 2015-11-06 2016-11-06 2017-11-06 2018-11-06

Last Price

We expect continued – yet slow – 

growth in the coming years  
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We believe Episurf Medical could benefit 
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however, something that could quickly turn into a positive if the company signed a co-

operation deal with a larger company (see summary of positives).   

Company history and overview 
The company started as an internal project in Diamorph AB, with the aim of developing 

implants and patient-specific instruments to treat cartilage damage in knees, in 2008. The first 

pre-clinical pilot trials on sheep were initiated in 2009. The first initial pre-clinical validation 

study on sheep was undertaken in 2010 with a 1-year follow up.  

Episurf Medical AB was spun off from Diamorph AB and listed on the unofficial list Aktietorget 

in 2010, and was listed on OMX First North in 2011. The first clinical trial was initiated in 2012 

and during this year the first patent protection was granted. A CE mark was obtained in 2013 

for its first product and an initial controlled launch phase was initiated in the Nordics. The 

second product received its CE mark in 2014 and the build-up of a European sales & 

marketing organisation was started with Benelux being the first area outside the Nordics. In 

2015 direct sales were initiated in Germany and the UK. 

In parallel with this, the number of operations kept increasing as did the number of patients to 

evaluate. In 2016, clinical results from 1- and 2-year follow-up patient data were presented. In 

2017, the first patient had his 5-year follow-up. At this time, the company passed the 300 sold 

implant mark.  

Company history  

 
Source: Company data 

We believe the company’s history illustrates it can take a long time for medical technology 

companies to establish a new treatment on the market, particularly if it involves doctors 

changing how they treat patients. The history also shows that clinical outcome data and long-

term follow-up are important factors for a company’s ability to succeed on the market.  

In retrospect, the company probably should not have gone public as early as it did. That said, 

it might have been the only way to finance the development up until where it is right now. 

Thus, we would recommend that new (and old) investors not focus entirely on the history but 

rather evaluate the future on its current merits. 

 

  

2008                2009                2010                2011                2012               2013                2014  2015                2016                 2017                2018 

 Company founded

 Preclinical pilot 

studies

 First patent 

application

 Preclinical 

verification studies

 Positive results 

from 1-year follow 

up 

 Share listed on 

stock market in 

2011

 First patent 

granted

 First in man 

surgery

 CE mark of first 

commercial 

product in 2013

 Clinical results on 

1- and 2 year 

follow-up

 Pre-submission 

dossier submitted 

to the FDA

 CE mark on 

second and third  

commercial 

products

 Initiated building a 

European sales 

organisation

 Direct sales in 

Germany and the 

UK started.

 100 patient 

multicentre trial 

fully recruited.

 Filed IDE in the 

US in 2018

Dates back to 2008 

Listed on OMX First North in 2011 

Clinical outcome data and long-term 

follow-up are key 
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Cartilage damage and so-called ‘gap’ patients 

Cartilage and its function 
Cartilage is a remarkable tissue capable of enduring great loads over numerous and varying 

cycles during a lifetime. Unfortunately, it has very poor healing capacity even after minor 

injury. More severe lesions (full thickness defects) left untreated do not heal and can progress 

to osteoarthritis. As a material, cartilage is interesting, as it is highly hydrated and aneural (no 

nerve cells in cartilage or any blood or lymphatic vessels in the tissue). The tissue covers the 

epiphyseal surface of the articulating bone (see figure below). There are two phases to 

articular cartilage: 1) a solid phase composed of collagen (mainly type II) present as a 

network of fibres responsible for the overall shape of the tissue. This network is filled with 

gycosaminglycans (GAGs), proteoglycans and in a minor part with glycoproteins; and 2) a 

liquid phase of water and electrolytes in which all the solid components are immersed.    

Schematic drawing of a normal synovial joint 

 
Source: Hunziker et al. Osteoarthritis and Cartilage 23 (2015) 334-50 

A typical description of human articular cartilage includes three levels of organisation from the 

surface of the articulation to the bone marrow cavity. 

The levels of articular cartilage 

 
Source: A.R. Arimiento et al. Acta Biomaterialia 65 (2018) 1-20. 

Reasons for cartilage damage and implications 
There are several underlying reasons behind cartilage damage, but the most common ones 

are trauma and degenerative disease (mainly osteoarthritis). The damage tends to increase 

over time, meaning it is very common in older patients. This is not very problematic, as there 

are solutions for older patients, namely hip or knee replacements. However, the issues 

Cartilage can endure great loads but has 

very poor healing capacity  

Most cartilage damage comes from 

trauma and degenerative disease 
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addressed by Episurf Medical concern younger patients with similar problems. Artificial knees 

have a limited life expectancy of 15–20 years, so doctors tend to wait to replace a knee as 

long as possible. 

Defining cartilage damage  
There are various scales used to define cartilage damage. The purpose of most is to 

determine the severity of the damage and follow the development of symptoms and the 

treatment effect of various types of intervention.  

KOOS 

One of the most common and well-validated scales is KOOS (Knee injury and Osteoarthritis 

Outcome Score). This is a patient-reported outcome measurement used to assess the 

patient’s opinion about their knee and associated problems. The KOOS evaluates short- and 

long-term consequences of knee injury and the consequences of primary osteoarthritis (OA).  

The KOOS includes five subscales, measuring different aspects of the knee injury: 

 KOOS Pain. 

 KOOS Symptoms. 

 KOOS ADL (function in daily living). 

 KOOS Sport/Rec (function in sports and recreational activities). 

 KOOS QOL (knee-related quality of life aspects). 

Each subscale consists of questions that patients answer. There are nine questions for pain, 

seven for symptoms, 17 for functional daily living, five for function sport and recreational 

activities, and four for QOL. The figure below shows KOOS examples regarding pain.  

Example questions in KOOS pain evaluation 

 
Source: KOOS.nu 

Various ways to define extent of damage 
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The subscale scores are transformed into a 0–100 scale (0 = extreme knee problems; 100 = 

no problems at all). A total score is not normally calculated, as it is regarded as desirable to 

analyse and interpret the five scores separately. However, for statistical purposes, in clinical 

trials when the score is used as a primary end-point, one can be constructed. However, 

KOOS.nu recommends that the five subscales should be secondary outcomes in such a trial. 

VAS-Pain 

Another very common scale that measures a patient’s pain in the knee is the VAS-Pain scale. 

This too is a self-evaluation scale where the patient assesses their pain from 0 (no pain) to 

100 (maximum extreme pain).  

ICRS grading 

The International Cartilage Regeneration and Joint Preservation Society also has an 

evaluation score similar to KOOS. Besides the patient assessment of the knee problem, the 

ICRS grades the cartilage damage based on the size and depth of lesions. The figure below 

shows the different grades of cartilage damage from 0 (normal) to 4 (severely abnormal 

cartilage with injuries stretching down to the subchondral bone).  

ICRS grading of cartilage defects 

 
Source: www.cartilage.org 

The majority of injuries in the patient population suitable for Episurf Medical’s products are in 

Grades 3 and 4. 

‘Gap’ patients 
For a patient with cartilage defect in the knee, treatment options range from biological 

methods in younger patients to more radical treatments such as replacing the complete joint 

with a knee implant. These methods work relatively well but all have their pros and cons (we 

summarise the alternatives in the next section).  

Not all treatments are appropriate for all 

ages 
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The unmet medical need that Episurf Medical addresses has come about because not all 

treatments address the entire age spectrum of patients. Biological treatments (ACI, 

mosaicplasty and microfracturing) have decent results in young patients (below 40 years), but 

in most cases only for a limited time (usually a few years). Total knee replacement also works 

very well, but is an option doctors reserve predominantly for elderly patients aged 65+ years 

(as a replacement knee has a limited life expectancy and there are limited options to redo the 

procedure). Thus, there are limited treatment options for patients aged 40–65 years with 

cartilage damage – and these are the so-called ‘gap patients’ (as there is a gap in the 

treatment alternatives for them).   

Schematic representation of ‘gap’ patient 

 
Source: DNB Markets 

Above we show where we believe the patients with the highest unmet medical need are 

situated, age-wise. That there is a huge unmet medical need is quite obvious for most people 

that have had knee pain or had an older relative with knee pain waiting for total knee 

arthroplasty. As patients might be stuck taking painkillers for a decade or more, it is easy to 

see the need for a better solution.  
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Treatment of cartilage damage 
The initial treatment for patients with knee pain is so-called conservative treatment, including 

non-pharmaceutical treatments and pharmaceutical treatments.  

Non-pharmaceutical treatment 

These include a simple walking stick, which – when used properly – can reduce the load 

across the affected joint by up to c50%. Alongside this, weight loss for overweight patients as 

a way to reduce load on the joint is recommended. Since 2014 the Osteoarthritis Research 

Society International (OARSI) has included weight loss in its guidelines. Knee pain and knee 

arthritis are often associated with loss of quadriceps strength and function. 

Pharmaceutical treatment   

Pharmaceutical treatment includes drugs aimed at reducing pain. The largest class of drugs 

and the first-line therapy are NSAIDs (Non-steroidal Anti-inflammatory Drugs). These have 

analgesic and anti-inflammatory effects. The main mechanism of action is through inhibition of 

cyclooxygenase 1 (COX-1) and cyclooxygenase 2 (COX-2) and subsequent downregulation 

of the inflammatory process. Traditional NSAIDs (e.g. aspirin, diclofenac, ibuprofen and 

naproxen) are nonselective and inhibit both COX-1 and COX2 enzymes. The most common 

side effects of nonselective NSAIDs are seen in the gastrointestinal tract. These drugs have 

been implicated in a lot of gastrointestinal issues, such as gastritis, peptic ulcers, perforation, 

haemorrhage, and even death. NSAIDs increase the relative risk of gastrointestinal bleeding 

three to five times. These risks are directly related to dosage and duration of use. All NSAIDs 

bar aspirin have been shown to increase the risk of myocardial infarction.  

Intraarticular injections 

Intraarticular injections – primarily corticosteroids – have been part of osteoarthritis treatment 

for a long time. However, after 50+ years, there is still no agreed optimal corticosteroid 

treatment regimen. As corticosteroids inhibit leukocyte migration by synthesis of lipocortin-1 

as well as suppressing the production of prostaglandins and leukotrienes, they are very 

potent anti-inflammatory drugs. The injections are often associated with a significant short-

term decrease in pain. The results vary greatly between patients and the results normally do 

not last more than around three months. 

A newer treatment is intraarticular injections of hyaluronic acid, also known as hyaluronate. 

This occurs naturally in the human knee and is a key component of the synovial fluid and joint 

cartilage and functions as a shock absorber and lubricant. The precise mechanism of action 

for hyaluronic acid injections is still not fully understood. Rutjes et al
1
 in a 2012 systematic 

review concluded that intraarticular injections of hyaluronic acid “is associated with a small 

and clinically irrelevant benefit and has an increased risk for serious adverse events”.  

Surgical intervention 

Several surgical interventions designed to repair cartilage have been developed over the 

years. The figure below shows some of the techniques and their development timeline. 

Development of surgical cartilage repair techniques 

 
Source: Adapted after Armiento et al. Acta Biomaterialia 65 (2018) 1-20 

The aim is to expose the lesioned cartilaginous tissue to the bone-marrow spaces, which 

together with other vicinal compartments (such as the vascular and perivascular spaces, the 

bony tissue itself, adipose tissue and the synovium) are stimulated. In essence, these 

                                                           
1
 Rutjes et al. Ann Intern Med. 2012; 157:180-91 

Conservative treatment includes using a 

walking stick and weight loss 

Largest drug class and first-line therapy 

is NSAID 

Still no optimal corticosteroid treatment 

regimen 

Several operations have been 

developed over the years  
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interventions lead to a spontaneous repair response, which is based upon surgically-induced 

bleeding from the subchondral-bone spaces and subsequent blood-clot formation. The 

induction of such a spontaneous repair response is well known from animal experiments. 

However, the ensuing healing response is highly variable and non-reproducible, and the 

tissue formed is of a fibrous, unenduring nature. These techniques were introduced several 

decades ago, at which time no alternative or more efficacious strategies were available, and 

in the intervening years a considerable body of clinical experience has been built with them. 

The idea of drilling holes through damaged areas of the articular-cartilage layer into the 

subchondral bone-marrow spaces was conceived by Pridie in 1959. The microfracturing 

technique – a modification of the Pridie approach – was elaborated upon by Steadman in 1994. 

The figure below shows how microfracturing works. After the removal of the calcified-cartilage 

layer, holes (1–2mm in diameter, 3–5mm apart) are created with a pointed metallic (icepick-

like) instrument or a narrow-calibre drill in the bone plate and bony trabeculae. This process is 

associated with bleeding and blood-clot formation. The technique was recently modified. The 

improved ‘microdrilling’ is better controllable, more reproducible, and less traumatic. 

Schematic representation of microfracturing 

 
Source: Hunziker et al. Osteoarthritis and Cartilage 23 (2015) 334-50 

Microdrilling and microfracturing have been advocated mainly for young patients, in whom 

good results (improved joint functioning and relief from pain in 60–80% of patients) have been 

seen. This is probably due to the larger number and higher activity levels of the participating 

precursor-cell pools in these individuals, leading to a more exuberant repair response than in 

older patients. There is some evidence that microdrilling and microfracturing are most 

effective in patients below 40 years of age. 

Mosaicplasty (or osteochondral autografting) builds on the idea of implanting chondral or 

osteochondral tissue itself into an articular-cartilage defect. The idea behind mosaicplasty has 

been around since the beginning of the 20
th

 century.  

This technique is used for large, full-thickness lesions, and involves the introduction of several 

pieces (plugs) of autologous graft-material into the defect void. The advantage is that this can be 

performed during a single procedure. Upon exposure and surveillance of the diseased joint, 

the surgeon can promptly decide from which regions autologous donor material should be 

removed and can proceed immediately with the autotransplantation (see below). Mosaicplasty 

has for some years been the favoured technique of orthopaedic surgeons in Japan and 

Europe, but is less popular in North America. One of the most serious drawbacks relates to 

the destiny of the areas from which the autologous osteochondral plugs are removed. In 

taking such tissue, the surgeon is artificially creating additional lesions in an already diseased 

joint, thereby establishing additional sites of joint degeneration and exacerbating rather than 

assuaging the local pathological process. Given the not inconsiderable size of the 

osteochondral plugs excised by the surgeon, the donor sites probably fail to heal. 

Microfracturing dates back decades 
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Schematic representation of mosaicplasty 

 
Source: Hunziker et al. Osteoarthritis and Cartilage 23 (2015) 334-50 

Besides the procedure creating new cartilage defects in the joint, there are several questions 

still unanswered about the vitality of the graft after the transplantation. Among others 

concerning the graft being transferred from a low load-bearing area to a high-load bearing 

area, and whether this will mean the graft material is subjected to a physiological environment 

it was not intended for. Also, once removed, the plugs are press-fit by hammering into the 

subchondral bone bed, creating a risk that the hammering induces an injurious compression 

of the transplanted cartilage. Hence, although mosaicplasty is still used, there is no sound 

scientific basis for the view that patients undergoing this treatment benefit in the long term.   

The ACI procedure was introduced in 1994 and took the orthopaedic world by storm, boosting 

hope and enthusiasm. In the ACI technique, a biopsy of healthy articular cartilage is 

arthroscopically harvested from a low- or a non-load-bearing location of the diseased joint. 

The cartilaginous tissue is enzymatically digested to release the chondrocytes, which are 

subsequently expanded in culture, generating more than 10m cells from the few hundred 

thousand in the biopsy. A suspension of the expanded autologous chondrocytes is introduced 

directly into the damaged area, beneath a surgically-sutured periosteal flap, which is usually 

removed from the medial tibia. The application of freely-suspended cells is technically more 

complex than grafting matrix-embedded cells, since the careful placement and suturing of 

periosteal flaps (or other materials with a comparable function) are required to ensure their 

retention and optimal integration with the surrounding articular cartilage. Also, the 

postoperative delamination of such flaps – that can and does occur even after suturing – must 

be prevented by temporary immobilisation (partial or complete) of the joint. Recently, a matrix 

associated variant of the ACI approach (MACI technique) was introduced. In the MACI 

technique, autologous chondrocytes are embedded in a matrix (e.g. collagen, hyaluronan) 

rather than suspended in a fluid, obviating the need for a periosteal flap. However, the use of 

a matrix has its own issues, such as bio-incompatibility, inflammation and degradation. 

Schematic representation of ACI procedure 

 
Source: Hunziker et al. Osteoarthritis and Cartilage 23 (2015) 334-50 
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A considerable disadvantage of ACI-based strategies is that surgical intervention is required 

twice, which is costly and necessitates long-term patient planning. Although ACI is still highly 

popular, its superiority to simpler procedures (such as microfracturing or microdrilling) has not 

been established. Knutsen et al.
2
 published the results of a prospective randomised clinical trial 

in which patients with circumscribed cartilaginous lesions in the femoral condyle were treated 

either conventionally (microfracturing) or with ACI. At two and five years, both groups had 

significant clinical improvements compared to their pre-operative status. After five years there 

were nine failures in both groups (initially 40 patients each in the microfracturing and the ACI 

groups). This should be compared to two failures after two years in the ACI group and one 

failure after two years in the microfracture group.  

This 5-year trial revealed that treatment with ACI did not have any advantage over 

conventional treatment. Although the repair tissue evident one year after treatment according 

to the ACI technique was reported to be structurally superior to that laid down after 

microfracturing, the clinical outcome was the same. An ongoing long-term follow-up analysis 

of the same cohort of patients has confirmed the earlier (5-year) findings: 15 years after 

treatment by microfracturing or ACI, the clinical results were the same in both groups, which 

again argues in favour of the less-traumatic, less-risky, and less-costly microfracturing
3
. 

Summary 

Neither microfracturing/microdrilling nor ACI is clinically effective in patients over 50 years of 

age, probably because the bone-marrow-derived (mesenchymal) stem cells (microfracturing 

technique) and the transplanted autologous chondrocytes (ACI technique) suffer age-related 

losses in their potential to proliferate and differentiate
4
. One can also see that cartilage is a 

very difficult tissue to work with which has an inherently poor healing capacity and with which 

the effects of treatment are usually short lived (a few years) and the quality of the cartilage 

produced is of lower quality than the original cartilage. 

  

                                                           
2
 Knutsen et al. J Bone Joint Surg Am. 2007;89:2105-12 

3
 Hunziker et al. Osteoarthritis and Cartilage 23 (2015) 334-50 

4
 Zheng et al. Journal of Gerontology: BIOLOGICAL SCIENCES 2007, Vol. 62A, No. 2, 136-148 

Microfracturing, microdrilling and ACI 

are not clinically effective in patients 

aged 50+ years  
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Episurf Medical’s solution for ‘gap’ patients 
Episurf Medical has developed an implant system aimed at patients aged 35–65 years with 

cartilage damage (so-called ‘gap’ patients), called Episealer®. It is tailor-made and 

manufactured for a patient’s unique cartilage damage and anatomy. The company has three 

implants, for different types of cartilage damage. 

Product assortment 

The company’s product assortment consists of three implants for different types of cartilage 

damage. They are individually designed and manufactured for each patient’s particular 

damage. Which type of implant is used depends on where – and how extensive – the damage 

is. Its three CE marked implants are: 

 Episealer® Condyle Solo for treatment of cartilage damage on the femoral condyle. 

 Episealer® Trochlea Solo for treatment of cartilage damage in the trochlea area of the 

knee (the area behind the patella). 

 Episealer® Femoral Twin for treatment of cartilage damage that is larger and longer, 

covering both the femoral condyle and trochlea area. 

Episurf Medical’s implants  

 
Source: Company data 

All implants come in several sizes depending on the lesion size. The implants are approved in 

Europe for treatment of defects of ICRS Grade III and IV in patients aged 35–65 years. The 

implants are manufactured on a made-to-measure basis to custom-fit each patient. In 

addition, every implant is manufactured together with a patient-specific instrument set. 

Custom-fit single-use instrument set  Components of this instrument set 

 

 1 Drilling socket (used with the Epiguide® to guide the Epidrill® to 

the initial drill depth) 

2 Adjustment socket (used with the Epiguide® to guide the 

Epidrill® to the exact depth) 

3 Epimandrel (to assist with the insertion of the implant) 

4 Epidrill (drill) 

5 Epidummy (replica of the Episealer® for depth control) 

6 Episealer® (patient-specific implant) 

7 Epiguide® (drill guide, which aids in exact drilling access and 

depth, ensuring correct placement of the implant. Episealer® 

Femoral Twin has one additional part (Epiguide® insert) 
 

Source: Company data  Source: Company data 

Episealer® is aimed at patients aged 

35–65 years with cartilage damage (so-

called ‘gap’ patients) 

It has three types of Episealer®, for 

different types of cartilage damage 

Implants are tailor-made for each patient 
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µiFidelity® – IT system to upload patient data 

The process of designing a patient-specific implant, documenting cartilage damage, and 

designing tailor-made surgical tools starts with an MRI of a patient’s knee. Episurf Medical’s 

μiFidelity® system is a proprietary web platform for order management, communication, 

patient-specific design and surgical pre-planning. As far as the company is aware, μiFidelity® 

is the world’s first product to deliver 3D visualisation support for patient-specific assessment 

of cartilage damage in joints and precision engineered production of tailor-made resurfacing 

implants and surgical tools. The design process goes as follows: 

1 The doctor uploads the MRI data to µiFidelity®. The joint damage is localised and visualised 

with the help of the software. The company’s medical experts assess the treatment 

alternatives for the patient but ultimately the treating doctor decides on the best treatment. 

2 Optimal positioning of the implant is created in 2D and 3D at the same time that clinical 

considerations are taken into account. A tailor-made implant is designed to match the 

position of the damage and the patient’s anatomy.  

Step 1: the µiFidelity® system  Step 2: planning for optimal positioning  

 

 

 
Source: Company data  Source: Company data 

3 A patient-specific surgical instrument set is designed. The patient-specific drawings of the 

implant and surgical instruments are transferred digitally to Episurf Medical’s supplier for 

immediate manufacture. As all manufacturing is done on-demand, there is basically no 

inventory.  

4 During the surgical operation, the guide instruments help the surgeon to find the correct 

orientation of the implant. They also provide support for simple and precise insertion of the 

implant at the correct angle and depth. 

Step 3: instrument sets are designed  Step 4: the surgical procedure 

 

 

 
Source: Company data  Source: Company data 

Damage report based on MRI – Epioscopy® 

In addition to the customisation of the Episealer® with respect to implant size (diameter and 

thickness) and articular surface curvature, the system creates what the company calls an 

MRI data is uploaded to Episurf 

Medical’s µiFidelity® system – and an 

implant is custom-designed  
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Epioscopy® damage-marking report. This is generated via magnetic resonance imaging and 

the creation of a virtual 3D model, which is a replica planning and individual customisation of 

implant and surgical tools. The report allows for a distinct establishment of indications and 

contraindications, to ensure that only patients suited for the procedure are operated on. To 

make this possible, an MRI of the patient’s knee is carried out, anonymised and sent digitally 

to Episurf Medical through μiFidelity®. The quality of the image is checked and based on the 

data, the geometry of the knee and the extent of the cartilage/bone damage are assessed 

and visualised with an Episurf Medical radiologist. A virtual 3D model of the affected knee 

joint, including possible lesions, is created. A report is compiled and delivered to the surgeon 

through μiFidelity®. The report is used by the surgeon as an assessment support tool and for 

planning the surgical procedure. Upon confirmation from the surgeon and approval of the 

case, the patient-specific implant and tools are designed and manufactured. If the report 

concludes the patient is unsuitable for an Episealer®, the reasons are explained to the surgeon.  

The company encourages doctors to send as many cases as possible, so they get a better 

understanding of when the Episealer® implants can and cannot be used. The evaluation of 

the underlying bone quality is said to be appreciated by doctors. 

Summary 

This implant system, including the patient-specific instruments, should in our opinion be seen 

as a single product as very high precision in both manufacturing and the placing of the 

implants are essential for a good clinical outcome. This means that the patient-specific 

instruments ensure a very high accuracy in placing and positioning the implants and hence 

guarantee the clinical outcome.   
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Documentation supporting Episealer® 
The company has documented the Episealer® system thoroughly we believe, and here we 

run through the supporting preclinical and clinical documentation. 

Designed for success 
The development of the products has been based on the following:  

 The implant must bond strongly to the host bone. 

 The surrounding cartilage should not be harmed by the implant; rather it should integrate 

as much as possible with the implant. 

 The implant must not increase wear on the cartilage in the opposing side of the joint. 

These factors are dependent on the design of the implant and its handling and positioning 

during the surgical procedure.  

The implant consists of a solid piece of medial grade cobalt-chrome (Co-Cr) manufactured 

with CAD/CAM technique to precisely fit an individual patient’s anatomy and lesion. The 

design is based on the patient’s MRI to ensure it fits their lesion, curvature of cartilage 

surface, and underlying bone quality beneath the lesion. Co-Cr does not naturally integrate 

with the bone and for the implant to do so the surface is covered in a layer of plasma sprayed 

medical grade titanium and then a layer of hydroxyapatite. Both titanium and hydroxyapatite 

are known to trigger osseointegration (have been used in dental implants for 40 years among 

other things). The Co-Cr implant has a 3–4mm thick circular shape where the articulating 

cartilage surface is contoured to precisely reconstruct the patient’s cartilage lesion and 

condylar contour. The implant has a 15mm long and 4mm thick peg that is inserted (press-fit) 

in an under-drilled hole to provide initial stability before the osseointegration process starts. 

Episealer® implant 

 
Source: Company data 

In terms of the first success factor mentioned above – stable positioning and bonding to the 

patient’s bone – we believe the press-fit design and coating of the surface with titanium 

plasma spraying and hydroxyapatite ensure optimal stability and binding. Note also that as all 

implants are patient-specific, the size of the peg and thickness of the implant can be modified 

to the individual patient’s bone quality (if bone quality is poor, implants can be made longer to 

be seated in healthy and viable bone). 

The second and third success factors are connected, as they relate to the development and 

health of the cartilage surrounding the implant and on the opposite side of the joint. Looking at 

the cartilage on the opposing side of the implant in the joint, one can easily see that if the 

implant protrudes above the cartilage level on the lesion side there is a high risk it will wear 

down the cartilage on the opposing side of the joint. Thus, the implant is recessed by c0.5mm. 

The main reason for this is that normal cartilage is compressed when it is weight-bearing and 

Episealer® is thoroughly documented 

Custom-made implant is based on MRI 

data  

Optimal stability and bonding  

Very high precision 
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a metal implant cannot be compressed; so for the implant not to protrude when the joint is 

weight-bearing it has to be recessed. Moreover, as the design of the implant is made to the 

individual lesion and each implant comes with patient-specific tools for drilling and placement, 

there is very high precision between the side of the implant and the remaining healthy 

cartilage. What surgeons want to avoid is a margin between the edges of the implant and the 

healthy cartilage, as this would allow joint fluids to be pressed into this margin and reach the 

underlying bone and cause osteolysis. 

Preclinical documentation 
When it comes to preclinical documentation, the company has used sheep models to 

document the system (in line with many other orthopaedic companies). In the preclinical trials, 

it has documented all the success factors mentioned above. 

In the first preclinical trial on the implant system published, the positioning of the implants and 

the effect on the opposing cartilage was investigated. The company could evaluate 11 sheep 

(of 12 included in the trial) and hence place 22 implants (one in each front knee of the sheep). 

The investigators hypothesised that the implants should be recessed by 0.5mm but also 

evaluated recesses of 0.3mm and 0.7mm. 0.5mm was chosen arbitrarily and represented a 

placement of c50% depth of the original cartilage.  

In the figure below we show the deviations from the intended placement of the implants and 

even though the majority of the implants were placed at the intended depth, there was quite a 

large deviation between different implants where some actually protrude above the healthy 

cartilage surface. Some implants were also placed too deep into the cartilage.  

Positioning of implants 

 
Source: N. Martinez-Carranza et al, Osteoarthritis and Cartilage 21 (2013) 739-45. 

After the trial the researchers evaluated the cartilage wear on the opposing side of the joint 

both macroscopically and microscopically, and saw a very clear correlation between implant 

positioning and wear. The figure below shows that the more protruding the implant was the 

higher the wear on the opposing cartilage. However, one can also see that in some cases, 

placing an implant too deep also increased wear on the opposing cartilage.   
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Correlation between positioning and macroscopic wear 

 
Source: N. Martinez-Carranza et al, Osteoarthritis and Cartilage 21 (2013) 739-45 

We conclude that implants should be recessed and the precise depth should be determined 

on a patient-by-patient basis. Here we believe the patient-specific instrument kit with damage 

reports and drill guides are crucial, as these ensure implants are placed in the correct position 

and at the correct depth. 

The second published pre-clinical trial on the implant system looked at the osseointegration 

after implantation and followed the sheep for up to 12 months. 10 sheep were studied and the 

implants placed in one of the front knees while the second front knee served as a control. The 

implants were made specific for each sheep and the surgical procedure executed in the same 

was as in the previous trial. All operations were successful and initially all sheep had a limp 

and slight lameness in the knees but after five weeks none displayed any limping.  

Post mortem, the joints with the implant were removed and investigated by – among other 

things – micro-CT and light microscopic evaluations. Below, we show examples of 

osseointegration in some of the animals that were followed for six months. Note the strong 

osseointegration seen all the way along the stem of the implants. This is clearly positive. The 

red arrows to the right indicate there are some osteolytic areas under the hat of the implant. This 

could be a sign of warning as osteolytic usually follows implant failure. 

6-month specimen in preclinical animal trial 

 
Source: N. Martinez-Carranza et al, Osteoarthritis and Cartilage 22 (2014) 836-44 

However, as these osteolytic areas were investigated in more detail, as is done in the 

following figure, they found there was no inflammation in the osteolytic areas and they were 

filed with connective tissue and new bone was being created in these areas.  
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Osteolytic areas do not seem to pose a problem 

 
Source: N. Martinez-Carranza et al, Osteoarthritis and Cartilage 22 (2014) 836-44. 

Picture a above shows the osteolytic area close to the hat, while picture b shows the area filled 

with a non-inflammatory connective tissue. Native trabecular bone (TB) is framing the osteolytic 

area (picture c) and in the enhanced area (red square in picture c) one can see (picture d) that 

there are osteoblasts (OB), and osteoid (O) and newly formed woven bone (WB).  

Finally, addressing the issue of a margin between the implant and the healthy cartilage, one 

can see below that the healthy cartilage has very tight adherence to the implant hat. 

Cartilage adherence to implant 

 
Source: N. Martinez-Carranza et al, Osteoarthritis and Cartilage 22 (2014) 836-44 

We believe these preclinical trials have demonstrated that: 1) the implants bond strongly to 

the underlying bone through osseointegration; 2) the implants – when positioned correctly 

(recessed by c0.5mm to the surrounding cartilage) – do not wear down the opposite cartilage 

in the joint; and 3) the healthy surrounding cartilage adheres nicely to the implant and there is 

no or a very thin margin between the implant and the healthy cartilage. 

The preclinical trials also reveal that for the long-term outcome to be strong, all parts of the 

Episealer® system are important. It is an implant system ranging from the pre-operative MR 

images, the damage report and the individual design of implants and instruments. All these 

pieces are crucial and the company has developed a comprehensive implant system.   

Clinical documentation 
In hindsight, EpiSurf might have been too immature to be IPOed back in 2011. The implant 

system was developed and had recently been CE-marked but it had no clinical documentation 

backing up the system. In fact, the first preclinical documentation referred to earlier was not 

Comprehensive implant system – all 

parts are important 
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published until 2014. Since the IPO, the company has worked to document the implant 

system on the preclinical side (as we highlighted earlier) and the clinical side. In this section 

we address the clinical documentation available now and touch upon what we believe will 

come in the form of documentation in the coming years. 

Case study: the first clinical patient 
Although case studies have limited value from a credibility point of view, they are still an 

interesting read. This one refers to the patient that has had the implant the longest. 

The patient was a 31-year old carpenter who injured his knee in 2011 while playing handball. 

He suffered an ACL lesion and a cartilage lesion on the medial femur-condyle. He received 

ACL reconstruction and microfracturing of the (ICRS Grade 3) 2cm
2
 cartilage lesion on the 

medial condyle. This was ineffective and six months later he had a new arthroscopic 

procedure that revealed the lesion was now an ICRS Grade 4. He had daily knee pain (7–8 

on a VAS scale) and had been unable to work for two years. Two years after the index injury 

he underwent an Episealer® procedure. He has not used any painkillers since the operation 

and the knee pain has declined from the initial 7–8 (VAS scale) to 2 at the 3-year follow up. 

The KOOS scale has risen from 40 to 90 and x-rays reveal no progression of the cartilage wear. 

X-ray of the first patient at 3-year follow-up 

 
Source: Laursen Journal of Exercise, Sports & Orthopedics. Published on June 01 2017 

First clinical trial of Episealer® 
The first clinical trial of the Episealer® implant system was published in November 2017. The 

aim of the trial was to assess the implant safety profile, surgical usability of the implants and 

individually-manufactured instruments and assess implant migration (stability) through 

radiostereometric analysis (RSA) at three, six and 12 months. 10 patients were included in 

the trial (see table below for their demographics).  

The inclusion criteria were patients aged 30–65 years with focal chondral defects on the 

femoral cartilage of International Cartilage Research Society (ICRS) grade 3 or 4. The lesions 

had to be ≤3.2cm
2
 with a diameter of ≤2cm. All patients needed to have failed previous 

conservative or surgical treatment such as abrasion, drilling or microfracturing as well as have 

VAS pain of >40 (0–100 scale, where 100 is maximum pain) with activity for at least six 

months. Patients with a BMI of >35kg/m
2
 were excluded. Other exclusion criteria included 

established osteoarthritis, malalignment, metabolic disorders that might affect bone formation, 

smokers, patients with metal allergies, and inflammatory joint diseases.  

First clinical trial of Episealer® was 

published in November 2017 
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Demographic data of patients in the trial 

Patient Age 

(years) 

Sex BMI 

(kg/m2) 

ICRS 

(1-4) 

Involved 

knee 

Implant 

size (mm) 

Localisation Previous surgery Surgery 

time (min) 

1 56 Male 23 4 Left 20 Medial condyle Microfracture 92 

2 42 Female 25 4 Right 17 Medial condyle ACL rec. Minor medial meniscus resection 79 

3 36 Female 23 4 Left 20 Medial condyle ACL rec. Minor medial meniscus resection. Microfracture 73 

4 39 Male 26 4 Right 20 Medial condyle Microfracture 62 

5 42 Male 25 3 Right 20 Medial condyle Shaving 53 

6 49 Male 34 4 Right 20 Medial condyle ACL rec. Minor medial meniscus resection. Microfracture 58 

7 41 Male 27 4 Left 17 Medial condyle Microfracture 94 

8 54 Male 30 4 Left 17 Medial condyle Microfracture 67 

9 43 Female 30 3 Left 17 Medial condyle Shaving 72 

10 44 Male 28 3 Right 20 Medial condyle Microfracture 45 
 

Source: Stålman et al. Knee Surgery, Sports Traumatology, Arthroscopy (2018) 26:2196-2204 

The trial’s main focus was safety and surgical usability of the implant and its instruments. As 

shown above, surgery time improved with experience and in many cases took around an hour. 

In two cases (patients 1 and 2), the cartilage injury on the medial femoral condyle was localised 

lateral and close to the patella and trochlea, making it difficult to position the drill guide.  

Radiographs at two years showed no peri-prosthetic radiolucency, cyst formation, implant 

subsidence or other signs of implant disassembly. There were no radiographic signs of 

damage to the opposing cartilage at two years. 

The radiostereometric analysis (RSA) showed very small migration and no implant migrated 

beyond the detection limit six months post-operatively. One implant migrated between the 6-

month and 1-year follow-ups in the z-axes but had stabilised at the 2-year control. 

When it comes to patient-related outcomes and range of motion measures, VAS, EQ5D and 

KOOS showed improvements that reached statistical significance at the 2-year follow-up. For 

VAS the p-value was ≤0.001.  

For the KOOS score not all parameters reached statistical significance at the 2-year follow-

up, but ADL (p=0.0048), sports and recreation (p=0.034) and quality of life (p=0.037) reached 

significance. Pain and symptoms did not reach statistical significance. Both VAS and KOOS 

improved gradually, with the largest improvement between the 3- and 6-month follow-ups. 

Even though KOOS pain did not reach statistical significant improvement, the ordinary VAS 

scale did. This is most likely due to both scales being patient-assessed but ordinary VAS scale 

being easier for patients to respond to. See figure on page 8 to see how the KOOS pain scale is 

structured. This is a more complex system than the VAS scale, which is only a number between 

0 and 100 (0 = no pain, 100 = maximum bearable pain).  

KOOS subscale at pre-operation, 3-, 6-, 12- and 24-months  

 
Source: Stålman et al. Knee Surgery, Sports Traumatology, Arthroscopy (2018) 26:2196-2204 
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The figure below showed how the pain changed for the patients in the trial based on the VAS 

scale. All patients had to be above 40 on the VAS scale to be included in the trial.   

Pain measured on the VAS scale over time 

 
Source: Stålman et al. Knee Surgery, Sports Traumatology, Arthroscopy (2018) 26:2196-2204 

We believe it is positive that the company saw some statistically significant improvements in 

pain, quality of life, and ADL in the trial, even though the primary focus was on usability of the 

implant system and safety. However, we stop short of drawing too many conclusions owing to 

only 10 patients being included. 

Latest trial on Episealer® system 
The investigators presented new data during the autumn from an ongoing trial in 100 patients 

in total, planned to be followed for 24 months. At the presentation data from 65 patients were 

available. At the time for the presentation (at SOF – The Swedish Orthopaedic Associations 

annual meeting), 35 patients had been followed for 24 months and 65 patients had been 

followed for 12 months. The clinical outcome was broadly similar to the earlier data (Stålman 

et al.). In the figure below we show the KOOS data from the current trial. 

KOOS data from new trial 

 
Source: Eriksson et al. Data presented at SOF August 2018 

As shown, the pattern is similar to the earlier trial in that the patients have seen relatively 

rapid pain relief. In this trial, all the KOOS subgroups showed strong statistically significant 

(p<0.005) improvements and three months post-operatively there was a clear improvement in 

the outcomes. The difference between 12 months and 24 months is relatively small. Also 

remember that in the 24-month follow-up only 35 patients are included (as not all have 

passed this evaluation point yet). 
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KOOS by sub-group 

 
Source: Eriksson et al. Data presented at SOF August 2018 

As shown above, the 24-month improvements for patients are quite impressive. For pain, the 

KOOS score increased from 43 to 71 at the 2-year follow-up. For sport, the increase was 31 

units and for quality of life (QoL) it was 30 points on the KOOS scale. 

Eriksson et al. also looked at the VAS-Pain scale and below we show the trend over time. 

VAS-Pain  

 
Source: Eriksson et al. Data presented at SOF August 2018 

As in earlier trials, the pain relief came quickly. After just three months, VAS-pain had 

dropped from 65 to 37, and then by less to 35 after 24 months.  

Data is maturing as time passes 
As is common in the orthopaedic sector, it takes time to establish a new treatment procedure 

and get it accepted in the market. When the company came to the stock market in 2011, it 

had no clinical outcome data at all. Now it has presented preclinical and clinical trials, but in 

this case just as importantly it has a database of patients with long-term follow-up. As this is a 

patient-specific treatment and the company manufactures all implants on a patient-by-patient 

basis, it has a very good understanding of where the products are used and can follow these 

patients.  
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Data is increasing with time 

 
Source: Company data 
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Product development 
In this section we focus on development projects that we believe are important for the 

company. There are two key development projects for Episurf Medical:  

 The PMA trial to get Episealer® approved in the US, which is not a product development 

project per se, but more of a documentation project for already existing products. 

Nevertheless, executing the US PMA trial and subsequent filing and approval in the US will 

be important for the company’s long-term outlook.  

 The development of patient-specific implants and surgical instruments for defects in the 

talus (ankle bone). This project addresses a new area where the system could be used 

and also addresses an area of high unmet medical need.  

FDA PMA study to get US approval for Episealer®  
Episealer® is not yet approved in the US, and securing approval will be the most important 

catalyst for the company and the share price, we believe. The company has been in 

discussions with US authorities for some time and our impression is that the discussions are 

fruitful and that a solution is likely by year-end.  

The company has presented a study protocol to the FDA and current discussions concern the 

details of the design and the follow-up. These are not what we would classify as material risks 

or ‘showstoppers’ for the trial. 

Our impression of the trial and its design is that it will be a PMA trial run in the US and 

Europe, with the aim that >50% of patients will ultimately come from the US. It is a controlled 

and randomised trial. The control arm will most likely include microfracturing and that will be 

compared to the Episealer® system. The set-up looks to be c17 sites (each with 10+ patients) 

i.e. total size of c180 patients. Patient allocation is expected to be 2:1 i.e. c120 patients in the 

Episealer arm and c60 patients in the microfracturing arm. We expect 10 sites in the US and 

seven in Europe. The figure below shows our take on the design and the follow up of patients. 

Expected PMA study design 

 
Source: DNB Markets 

The inclusion criteria focus on so-called ‘gap’ patients, i.e. those aged 30–70 years. This 

could become an issue as Episurf Medical would like to document its system for a broad age 

group, but as microfracturing is unsuitable for older patients, there might be some discussions 

about the age range and the two alternatives. However, we do not believe that this is a huge 

issue as it is very uncommon to find this type of very well-defined injury in the older age 

group. There are also limitations in the trial on how much intervention a patient can have 

undergone before being accepted in the trial and what co-morbidities they are allowed to 

have; and to our mind this makes it less likely to see very old patients in the trial overall (as 

patients aged 65+ years qualify for total knee arthroplasty). 

Other inclusion criteria are similar to what we have seen in other trials in this indication and 

include an overall KOOS scale below 60. Also, cartilage damage must be <4cm
2
.  

The primary end-points we expect also look very similar to earlier trials. 
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 Development of VAS-Pain. 

 No secondary surgical intervention – i.e. to investigate the need for a reoperation. 

 Absence of migration of the implant (more than 4mm).  

 Return to weight bearing after eight weeks. 

Expected timeline for PMA trial and US approval 

 
Source: DNB Markets 

Since this is a non-blinded trial, interim analysis of the data is possible. We understand the 

FDA would like interim analysis six months after the procedures. All patients in the trial will be 

evaluated at three weeks, eight weeks, six months, 12 months, and 24 months. Also, they 

have all consented to a 5-year follow-up (but the trial officially concludes after 24 months).  

As we understand it, the company received feedback from the FDA during the summer and 

has recently submitted all the answers and clarifications needed to get the IDE approved in 

the US. If the company can resolve the last remaining discussion points with the FDA, the 

PMA trial could start to recruit centres in early 2019 and enrol the first patients in Q1 2019 we 

believe. As the system is relatively easy to use with its patient-specific instrumentation etc., 

we believe the first US sites could start to include patients in early 2019 too. Hence, in the 

figure above, we have assumed that the last patient will be recruited in early 2020 

(approximately one year for the total recruitment of patients) and this will be followed by a 2-

year follow-up period, suggesting top-line data in early 2022.  

It will take time to compile the formal file for approval, but as this is a non-blinded trial, a lot of 

work can be completed even before the last patients have passed the 24-month follow-up 

mark. We estimate the approval process will take around a year, suggesting the Episealer® 

system could be approved for use in the US in early 2023.  

When we talk to the company about the costs for conducting the trial, it estimates the total 

cost for the PMA trial at cUSD5m, or cSEK46m over the coming 3–4 years. 

Developing a Talus implant system 
The company is widening the anatomical scope of its implant system to include cartilage 

lesions in the ankle (specifically the talus bone, see figure below). This area is quite similar in 

many ways to the knee-based Episealer® implants in that they will be patient/damage-specific 

and come in a package with patient-specific single-use surgical instruments.  

The talus bone is harder to reach than the femoral condyle in the knee. Surgeons need to cut off 

the inner epicondyle to reach the talus bone. The inner epicondyle is later fixed back with a nail. 

This area is significantly less well documented than cartilage injuries in the knee, but despite 

this the injuries are very real and pose a significant clinical problem for the patients and the 

orthopaedic surgeons.  
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Location of talus bone in the ankle 

 
Source: OrthoInfo – AAOS 

We have found a few articles focussing on cartilage damages in the talus bone, among others 

an article by Orr et al from 2011. In this article the authors looked at the US Defence Medical 

Epidemiology Database (DMED) to find the incidence of Osteochondral lesion of the talus 

(OCLT) and they found that the overall incidence rate for the 10-year period (1999–2008) was 

27 OCLTs per 100,000 patient years. This translates to an annual incidence of 27 per 

100,000 persons. 

Incidence rate of OCLT among members of the U.S. Military 1999–2008 

Category No. of cases Person-years Incidence rate 

Sex    

Male 3,207 12,061,146 26.6 

Female 621 2,010,424 30.9 

Race    

Black 596 2,605,169 22.9 

Other 464 1,718,540 27.0 

White 2,768 9,747,861 28.4 

Rank groups    

Junior Enlisted 1,534 6,372,451 24.1 

Junior Officer 272 1,347,439 20.2 

Senior Enlisted 1,773 5,480,148 32.4 

Senior Officer 249 871,532 28.6 

Service    

Army 1,860 4,896,699 38.0 

Navy 655 3,590,411 18.2 

Air Force 749 3,812,679 19.6 

Marines 564 1,771,781 31.8 
 

Source: Orr et al. Foot & Ankle International Vol.32. No.10/October 2011 

The incidence of OCLT in the U.S. armed forces for both men and women (see table above) 

total c27 cases per year per 100,000 (26.6 for men and 30.9 for women). There are significant 

differences between different segments of the armed forces where the navy and air force are 

relatively low at 18.2 and 19.6 cases per 100,000 individuals and the army and marines are 

clearly higher at 38 and 31.8 cases per 100,000 individuals per year. This is not very 

surprising given the higher intensity of activities, where the feet and ankles are involved, in 

the army and marines compared to the navy and air force.   

As can be seen from the table below, the incidence cases per 100,000 individuals increases 

with age. This is probably due to the fact that a lot of the military activities are wearing down 

the talus bone and the cartilage in the foot; over time, as these activities continue at a hard 

pace, the incidence of these injuries increases. 
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Prevalence of OCLT increases with age 

Age group (y) No. of cases Person-years Incidence rate 

<20 207 1,106,268 18.7 

20–24 1,011 4,862,876 20.8 

25–29 814 2,872,738 28.3 

30–34 621 2,010,708 30.9 

35–40 641 1,808,572 35.4 

≥40 534 1,410,408 37.9 
 

Source: Orr et al. Foot & Ankle International Vol.32. No.10/October 2011 

We realise that data covering the U.S. armed forces is an extreme in many ways (especially 

for the groups belonging to the army and the marines) and the incidence seen in that group 

should be different from the average incidence rate expected in a more “normal” population 

with a more sedentary lifestyle. We believe the air force and the navy personnel are more 

likely to be similar to the rest of the population. This also goes hand in hand with incidence 

numbers the company has received from its KOL in this field that talks about an incidence of 

c20 cases per 100,000 individuals.  

With this in mind, we expect that a more normal incidence rate in an average population of 

individuals would be lower and estimate that the high level of physical activities and also high-

risk activities of the armed forces are what most likely push the incidence up compared to a 

normal population.  

Hence, we as a ball-park estimate use the navy as a benchmark for the overall population 

incidence (18 per 100,000 individuals). We understand that the company’s KOL’s talks about 

20 per 100,000 but as these KOL’s are specialised on football injuries, there might be some 

slight overestimation on their side as well.  

As the talus injuries are more difficult to access than injuries in the knee, there are most likely 

fewer of the injuries that are suitable for the Episealer implants. And as many patients are 

relatively young, in most cases we believe physicians will try to use different biological 

methods to treat the patients, at least initially (more or less same methods that are used in the 

knee). For this reason, we have conservatively estimated that around 10% of the cases might 

be suitable for the Episealer implants aimed at the talus. 

In the table below, we have highlighted our estimates of the incidence of talus injuries 

(OCLTs) based on the data from the Orr et al study and our estimate of the proportion of 

injuries that could be suitable for the Episealer implant.  

As of now, the company has filed for a CE mark and we expect the company to get a CE 

mark around year-end 2018 or early 2019. For the talus implant, based on its experience with 

its knee implant launch, the company should start the marketing process with a clinical trial 

and this will most likely be in the form of an investigator-led trial. In our opinion, this trial 

should be led by the KOLs already interested in the implant and the trial does not need to be 

very large (given the more narrow indication compared to the knee indication). Our belief is 

that a trial of c25 patients followed over a period of c1 year should suffice. If everything goes 

as planned with initiation of a trial in early 2019 and a 1-year recruitment time and a 1-year 

follow up, the company should have the first clinical data on the talus implant some time 

during late 2020 or early 2021.   
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Estimated incidence of OCLT and addressable market for Episealer talus implants 

Country Population (m) Incidence Incidence (N) Addressed by Episurf (%) Addressable market (N) 

US 318.9 20 in 100k 63,778 10% 6,378 

Canada 35.1 20 in 100k 7,020 10% 702 

Austria 8.7 20 in 100k 1,733 10% 173 

Belgium 10.5 20 in 100k 2,090 10% 209 

Bulgaria 7.2 20 in 100k 1,437 10% 144 

Croatia 4.5 20 in 100k 893 10% 89 

Cyprus 1.2 20 in 100k 238 10% 24 

Czech Republic 10.6 20 in 100k 2,129 10% 213 

Denmark 5.6 20 in 100k 1,116 10% 112 

Estonia 1.3 20 in 100k 253 10% 25 

Finland 5.3 20 in 100k 1,054 10% 105 

France 66.3 20 in 100k 13,252 10% 1,325 

Germany 80.9 20 in 100k 16,171 10% 1,617 

Greece 10.8 20 in 100k 2,155 10% 216 

Hungary 9.9 20 in 100k 1,980 10% 198 

Ireland 4.9 20 in 100k 978 10% 98 

Italy 61.7 20 in 100k 12,336 10% 1,234 

Latvia 2.0 20 in 100k 397 10% 40 

Lithuania 2.9 20 in 100k 577 10% 58 

Luxembourg 0.6 20 in 100k 114 10% 11 

Malta 0.4 20 in 100k 83 10% 8 

Poland 38.4 20 in 100k 7,670 10% 767 

Portugal 10.8 20 in 100k 2,162 10% 216 

Rumania 21.7 20 in 100k 4,333 10% 433 

Slovakia 5.4 20 in 100k 1,089 10% 109 

Slovenia 2.0 20 in 100k 397 10% 40 

Spain 47.7 20 in 100k 9,548 10% 955 

Sweden 9.7 20 in 100k 1,944 10% 194 

The Netherlands 16.9 20 in 100k 3,376 10% 338 

UK 63.7 20 in 100k 12,748 10% 1,275 

Switzerland 8.1 20 in 100k 1,624 10% 162 

Japan 126.9 20 in 100k 25,380 10% 2,538 

Norway 5.2 20 in 100k 1,030 10% 103 

Russia 142.5 20 in 100k 28,494 10% 2,849 

EU-28 509.5 20 in 100k 101,898 10% 10,190 
 

Source: Orr et al. Foot & Ankle International Vol.32. No.10/October 2011, CIA World Factbook, DNB Markets. 

If this estimate are correct, the annual addressable market for Episurf should be around c500 

cases in the Nordics, around c10,000 cases in the EU, and c6,500 in the US per year. 
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Competition for ‘gap’ patients 
Earlier we highlighted some of the biological treatment options with focal cartilage damage 

but we noted these work mainly for younger patients and are not recommended for elderly 

patients. There are a few other manufacturers of small implants and other more biological 

approaches to overcome the issues facing ‘gap’ patients. Below we highlight the most important 

ones in the small implant/biologics and one manufacturing knee implants. 

Summary of competing products 

Company Based Product type Estimated 

volume 

Material 

BioPoly US Small implant 600 Titanium (lower part), polyethylene (middle part) and hyaluronic acid (top part) 

Arthrosurface US Small implant 25,000 CoCr alloy (top-part), titanium lower part. Ti-coated bone contact surface. Polyethylene 

opposing component used with bone cement 

Moirai US Small implant - Pyrocarbon. HA coating on lower part. Polyethylene opposing component used with bone 

cement 

CartiHeal Israel Biologics c300–600 Calcium carbonate (aragonite). Hyaluronic acid top part 
 

Source: Company data 

 BioPoly – small company in small metal implant market. BioPoly markets a product 

called BioPoly RS Partial Resurfacing Knee system. This is a standard implant system that 

comes in different sizes but is not patient-specific. As far as we know, it has sold c600 

implants, with the majority in Europe. BioPoly is doing an IDE trial in the US. It is privately 

held with its origin in the US. 

 Arthrosurface – largest company in small metal implant segment. Arthrosurface is the 

largest company in this niche and offers small implants. They come in a wide variety of 

sizes but are not patient-specific; however, given the wide range of products they are 

matched as closely as possible to the individual lesion. In total the company has treated 

c80,000 patients, of which c25,000 with knee lesions. Arthrosurface also markets small 

implants for toes, fingers, shoulders and ankles. The company is privately held. 

 Moira Orthopaedics – non-metal small implants. Moira Orthopaedics is also a privately 

held company and little is known about sales or market exposure. Its product is slightly 

different from those of BioPoly and Arthrosurface in that it is a pyrocarbon-based implant 

system (PIR – Pyrocarbon Implant Replacement) instead of the more traditional titanium or 

Co-Cr based. We have no information on how frequently this system is used; the only 

information available is that the company received go-ahead form the FDA back in 2015 to 

do an IDE trial for the system in the US. 

Overall, we believe that Episurf Medical is offering an attractive option for ‘gap’ patients and 

that the competition is manageable. In fact, it is not necessarily a bad thing to have several 

companies in the market, creating awareness of the lack of good treatment options for the 

target patients for Episurf Medical. 
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Market overview 
The underlying market opportunity for Episurf Medical is found in patients with limited damage 

to the cartilage in the knee and – potentially also – the ankle.  

Incidence and prevalence 
Several trials have looked at how common articular cartilage lesions are in patients that 

undergo knee arthroscopies. We have looked at several reports, mostly retrospective trials.  

One prospective trial from the Deaconess University Hospitals reviewed 1,000 consecutive 

arthroscopies from January 1997 to November 1999 to study articular cartilage lesions
5
. It 

included 623 male and 377 female patients with a mean age of 39 years (SD, 14; range 13–

96 years). Chondral or osteochondral lesions of any type were found in 61% of patients. Of 

those with focal chondral or osteochondral defects, 61% remembered sustaining an acute 

trauma to the knee at some point that they related to their present complaint. Cases of single, 

well-defined ICRS grade 3 or 4 defects with an d area of at least 1cm
2
 in patients younger 

than 40, 45 or 50 years of age accounted for 5.3%, 6.1% and 7.1% of all arthroscopies, 

respectively, or 10.0%, 9.1% and 9.2% of the arthroscopies in the respective age group. 

In an older but larger review of cartilage injuries, Curl et al.
6
 reviewed 31,516 knee 

arthroscopies performed between June 1991 and October 1995. Data was retrieved from the 

Surgical Data Management database in Richmond, Virginia. The database query included 

arthroscopy data on patients provided by 136 surgeons; 13% of the surgeons providing data 

were affiliated with academic centres and the remaining 87% providing data were in private 

practice. In this material chondral lesions were found in c63% (or 19,827 cases) of the 

arthroscopies. The average age of patients with lesions was 43 years (range 1–92 years). 

There were more males than females with lesions, c62% male and c38% female. In this 

material the patients were evaluated according to the Modified Outerbridge Scale for Grading 

Cartilage Lesions. This scale is very similar to the more widely used ICRS scale. 

Modified Outerbridge scale for grading cartilage lesions 

Grade Description 

Grade I Softening of the articular cartilage 

Grade II Fibrillation or superficial fissures of the cartilage 

Grade III Deep fissuring of the cartilage without exposed bone 

Grade IV Exposed bone 
 

Source: Curl et al. Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 13, No 4 (August), 1997: pp 456-460 

Of the c63% with cartilage lesions, the split between the different degrees of severity was as 

follows: 9.7% Grade I, 28.1% Grade II, 41.0% Grade III, and 19.5% Grade IV.  

Of those with Grade IV lesions, the majority were older than 40 years. In total there were 

6,146 cases of Grade IV lesions (19.5% of all lesions). Of these 1,729 lesions were in patients 

40 years or younger. Hence 4,417 lesions were in patients aged above 40 years. Hence 

taking these lesions in relation to the total number of arthroscopies in the database, we see 

that c14% of all arthroscopies find a Grade IV lesion in a patient above 40 years of age. 

                                                           
5
 Hjelle et al. Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 18, No 7 (September), 2002: pp730-734 

6
 Curl et al. Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 13, No 4 (August), 1997: pp 456-460 
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Summary of findings in the Curl study 

 
Source: Curl et al. Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 13, No 4 (August), 1997: pp 456-460 

The study did not give a clear idea of age distribution overall, so it is difficult to say exactly 

what proportion of patients are in the treatment ‘gap’. However, as total or partial knee 

arthroplasty is a very good alternative for elderly patients, some patients in this study will not 

be in the company’s target age bracket. That said, the data still supports that c8–10% of all 

arthroscopies involve patients that end up in the treatment gap. 

Potential market size 
To grasp the size of the company’s potential market opportunity, one can apply the data 

mentioned above to the total number or arthroscopies in the geographical markets the 

company is active. Assuming c8–10% of all arthroscopies completed identify a patient with a 

Grade III or IV lesion (as the data indicates) should give a reasonable idea of the market size.  

One can divide the market in various ways. One could look at the global market for 

arthroscopies, or the markets where the products are approved, or only the markets where 

the products are approved and the company has a sales force. The company has sales 

people employed in the Nordics, Germany, the UK, and Belgium.  

Below we have considered the number of arthroscopies in the major focus markets, i.e. where 

the company over time believes the implant system will play an important role. 

Addressable market in key focus markets 

 
Source: GlobalData, Company data 

In total in these markets (Europe, North America, Brazil, India, China and some markets in 

South East Asia), c4m arthroscopies are performed each year. If we assume that in c8% of 

them a Grade III or IV lesion is found (based on the Curl study among others), c320,000 

lesions should be found each year in these markets. 
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To estimate market size, one can look at: 

 Global market for arthroscopies 

 Markets where its products are approved 

 Markets where its products are approved 

and it has a sales force 
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However, not all lesions are suitable for Episealer® therapy due to the size and position of the 

damage and patients’ co-morbidities. Based on discussions with the company and the clinical 

trials, c60% of all Grade III and IV lesions in this patient category (aged 35–65 years) are 

suitable for Episealer® therapy. 

With that assumption added to the calculations above, the real addressable market for the 

company in its targeted markets should be c192,000 treatments annually.   

Short-term addressable market 

However, the product is not yet approved in the US, and in Europe the company has a sales 

force in only some countries. The figure below shows the number of arthroscopies done every 

year in the markets where it has an active sales force. In total there are c800k arthroscopies 

expected to be conducted in these markets in 2018, and GlobalData expects this number to 

increase by c1.4% p.a. to c900k in 2027. The dominant market is Germany, representing 

c67% of all arthroscopic procedures in these markets. 

Number of arthroscopies in markets where the company has a sales force 

 
Source: GlobalData 2017 

If we use the estimate seen in several large studies for the frequency of articular cartilage 

damage of Grade III and IV of c8% of the population undergoing arthroscopies and also being 

in the age group relevant for Episurf Medical, we find that the potential market in these 

countries is c64,000 patients p.a. today, increasing to c72,000 p.a. in 2027e. 

Potential patients with Grade III and IV damage 

 
Source: GlobalData 2017 (underlying data) and DNB Markets (estimates) 

When looking at articular cartilage damage in this patient population, not all patients are 

suitable for Episurf Medical’s implants. Among other things, the company does not have a 

product addressing damage in the patella. Large studies on the type of damage patients have 

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

900,000

1,000,000

2005 2007 2009 2011 2013 2015 2017 2019e 2021e 2023e 2025e 2027e

Germany UK Sweden Denmark Norway Finland Belgium Netherlands

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

2018e 2019e 2020e 2021e 2022e 2023e 2024e 2025e 2026e 2027e 2028e

Patients in "the Gap" in markets with sales force



DNB Markets | Episurf Medical SPONSORED RESEARCH 

7 December 2018 

 

 36 

(see figure below) suggest that c60% of patients (under 40 years) in the largest study had 

damage suitable for the company’s product assortment. 

Type of single cartilage damage in patients under 40 years 

 
Source: Curl et al. Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 13, No 4 (August), 1997: pp 456-460 

Note: MFC=medial femoral condyle, PAT=patella, LFC=lateral femoral condyle, TROCH=trochlea, LTP=lateral tisial plateau, MTP=medial 

tisial plateau 

Hence, if we narrow down the potential market, we would reduce the number of potential 

patients to c60% of total patients in the relevant markets with articular cartilage damage in the 

relevant age bracket. In that case the addressable market would be c40,000 patients p.a. 

Addressable patient population in markets with own sales force today 

 
Source: DNB Markets 

Estimate of market penetration 
The company’s sales have been rather lacklustre over the past few years, we believe owing to: 

 Unrealistically high stock market expectations. Launching products that fundamentally 

change the treatment procedure takes a long time.  

 Insufficient supporting clinical documentation at the time of the launch. This data has 

started to materialise over the past year.  

 Too-small a sales organisation to generate significant sales. 

That said, we believe several of the historical issues have been addressed and continue to 

improve (e.g. the clinical database is increasing with every patient treated and every month). 

When we look at the addressable segment of the market for knee implants we believe that 

with strong clinical data, Episurf Medical should be able to reach penetration of c30% of this 

well-defined and medically underserved market. See page 37 for our forecasts.  
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Financial performance this far 

Sales  
To recap, the first products from Episurf Medical hit the market in 2013 and sales over the 

past five years have been lacklustre, not coming even close to what the stock market 

expected at the time of the launch and at the time of the IPO.  

Sales (2009–2017) 

 
Source: Company data 

We are not particularly surprised to see such soft sales, as there was a lack of clinical 

documentation and outcome data at the time of the launch. From our experience, data is 

crucial for doctors to change treatment for a patient group. This is particularly important for 

this patient group as the alternatives are limited and the ultimate solution is a total knee 

replacement, which are often put off as long as possible owing to their limited lifespan. Hence, 

there is a risk/benefit trade-off for patients and doctors that is important to remember and data 

(on long-term outcomes and side effects) is crucial. 

The trend for quarterly sales is a little more positive than it is for full-year sales.  

Quarterly sales  

 
Source: Company data 

As highlighted earlier, clinical outcome data has been collected over the years since the 

launch and the company continues to follow all treated patients. Thus, long-term outcome 

data improves every day. 

The geographical sales split shows that Germany is a very important market. The reason is 

the country’s reimbursement system, where Episurf Medical’s products already have a good 

reimbursement level.  
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Geographical sales split (2017) 

 
Source: Company data 

It might strike odd that the company’s home market, Sweden, accounts for only 14% of sales 

(or cSEK0.35m of 2017 sales). One explanation could be that some of the clinical trials have 

been carried out in Sweden, and as it is a small country with a close-knit group of orthopaedic 

surgeons some might have been waiting for more data before using such a system more. 

EBIT  
The company has been loss-making since inception. The operating loss for the past couple of 

years seems to have stabilised at cSEK60m p.a. and the operating loss in H1 2018 appears 

to confirm that burn rate for this year as well.  

EBIT   Quarterly EBIT  

 

 

 
Source: Company  Source: Company  

Looking at the cost base, we note the company does not report a gross margin. This is most 

likely due to sales not really having taken off yet. In the coming years, when we believe sales 

will start to ramp up, it will most likely break out COGS and report an ordinary gross margin.  

R&D is not reported as a separate line item in the P&L and to some extent we can understand 

this as costs have been relatively small. Remember that the large ongoing clinical trial is what 

we would classify as an investigator sponsored trial where the majority of costs are taken by 

the clinics involved in the trial. As we understand it, Episurf Medical provides the clinics with 

implants and patient-specific instruments (which would also have a negative impact on the 

gross margin if reported). 
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DNB Markets’ base-case estimates  

Revenue  
We believe the company has sold c100 implants p.a. for the past couple of years. While this 

could be considered low, we deem it a strong achievement given that clinical data started to 

emerge only quite recently. On the back of stronger and stronger clinical documentation, we 

believe the company should be able to increase sales of implants in the coming years.  

Estimated implants sold – markets where the company has a sales force 

 
Source: DNB Markets estimates 

We estimate an average price per implant (including patient-specific instruments) of 

cEUR2,700 or cSEK28,000. We expect the price to be relatively flat over the coming years, 

but we note the variations depending on size and version of the implant (Episealer Twin the 

most expensive, Episealer Femoral Condyle Solo the cheapest). 

Estimated revenue – markets where the company has a sales force 

 
Source: DNB Markets 

These sales forecasts only include the markets in Europe where it has sales reps. 

One interesting development is the company’s work to get the product approved in the US. It 

is in discussions with the FDA about the design of its IDE trial in the US to get pre-market 

approval. If everything goes to plan, the implant system should be approved and on the US 

market in around four years. We do not expect Episurf Medical to market it on its own in the 

US; a more logical approach would be a marketing & sales collaboration with a larger 

orthopaedic company.  

We believe the company will develop the product up to the US approval, but let someone else 

sell the product in exchange for a royalty. We believe a royalty rate of 30% would be 
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achievable if it out-licenses an approved product. We do not expect an upfront signing fee in 

such a deal.  

We have included the US in our estimates below (but we note that the relatively small 

contribution from the US to the top line is due to our forecasts only reflecting the potential 

royalty, and not the entire sales value). We would expect a launch in the US by a large player to 

have a significant impact on sales, but it would still take time to ramp up activities there and 

doctors still need to learn how to use the system. Assuming only a royalty, we would expect the 

sales impact on Episurf Medical to be c30% of actual US sales. 

Sales forecasts including US potential  

 
Source: DNB Markets 

On the other hand, as the company gets royalties, that contribution falls right through the P&L 

down to the EBIT level (we assume no shared costs with a partner). As a result, the leverage 

on the EBIT is significantly higher than that on the top line. 

EBIT forecasts including US potential  

 
Source: DNB Markets 

Operating costs 
We expect the underlying burn rate for the company to remain cSEK60m p.a., but on top of 

this we see several items that might increase the burn rate.  

We believe the company will, over time, have to grow its sales organisation in the areas 

where it is present already. Episurf Medical has c1.2 (one full time and one part time) sales 

reps in the Nordics and this seems too low in our view. Also given the positive reimbursement 

climate in Germany this market should most likely benefit from more sales resources. In 

addition the company could well move into new markets with a couple of sales reps medium-
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reach our sales forecasts we estimate a need for another five sales reps in current markets 

adding cSEK10m to marketing spend over the coming four years.     

Over time, though, we believe the cost base will increase, mainly related to the clinical PMA trial 

about to start. The company estimates total costs for this trial of cUSD5m (or cSEK45m). We 

expect them to be spread over the three years of the trial (one year of inclusion, two years of 

follow-up) with the majority during the first year (when the surgical procedures take place). We 

expect the first costs to materialise in 2019 with cSEK20m, and then cSEK10m per annum in 

the follow-up period, and the last cSEK5m in the filing period. However, investors should keep in 

mind that the company already has costs in the US related to the trial preparations, although 

these costs will decline as the trial gets under way. As a result, we assume the net increase in 

costs will be lower than the cSEK10m–20m p.a. over the coming years.  

Operating costs 

 
Source: DNB Markets (forecasts), company (historical data) 

Gross margin 
The company has not been reporting a gross margin, we believe due to the relatively low level 

of sales in absolute terms. However, as we go forward, we expect it to report a more normal 

gross margin for its products. We forecast c50% initially, moving up to c75% over time. 

That the company does not report a gross margin does not mean it does not have any COGS; 

rather that it includes COGS in ‘other external costs’ as most of the manufacturing is 

outsourced to sub-suppliers. Hence, when we move COGS in our forecast to a separate line, 

it indirectly means the change in ‘other external costs’ looks smaller than we have underlying. 

That said, the difference is relatively small (due to low sales). The figure below shows our 

forecasts for gross margins excluding the potential royalty streams from the US. 
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Gross margin on own sales 

 
Source: DNB Markets 

Operating profit  
We expect the company to be loss-making for some time, owing to reasonably slow sales 

growth combined with increased costs for the clinical trial to complete the US PMA study. 

Operating profit  

 
Source: DNB Markets (estimates), Company data (historical figures) 

As highlighted earlier, we believe the costs for the US PMA trial will be spread out over four 

years with the single largest part hitting the first year when patients are included and hence 

the surgical procedures take place. 

Consensus 
There is no consensus available for Episurf Medical; hence we cannot compare our estimates 

to a market estimate on any parameter. 
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DNB Markets’ bear case and bull case 
We believe the main reason the company might exceed or fall short of our base-case 

estimates is sales & marketing costs. We have seen that the market uptake for Episealer® 

has been much slower than the stock market expected.  

Bear case 

In our bear-case scenario, the sales uptake in Europe is slower than in our base-case 

scenario. Sales each year reach c75% of that in our base case. Furthermore, we assume 

here the company does not get a US deal as good as expected and receives a royalty of only 

20% of sales. The overall cost base is the same as forecast in our base-case scenario.  

Bear-case sales   Bear-case EBIT  

 

 

 
Source: DNB Markets (forecasts), company (historical data)  Source: DNB Markets (forecasts), company (historical data) 

Bull case 

In our bull-case scenario, sales accelerate faster than in our base case (by c25%, i.e. sales 

each year are c25% higher than in our base case). Furthermore, we assume here the 

company gets a SEK100m (cUSD10m) upfront payment for the out-licensing of the product in 

the US (in 2022e) affecting both sales and EBIT in 2022e. The operating cost base is the 

same as in our base case.  

Bull-case sales   Bull-case EBIT  

 

 

 
Source: DNB Markets (forecasts), company (historical data)  Source: DNB Markets (forecasts), company (historical data) 
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Valuation  
We primarily use a DCF model to determine a fair value for the company. We do not consider 

peer group multiples very useful as the company is not making a profit and in our base case 

will not become profitable until 2024e. 

The cash-flow profile based on our base-case forecasts is shown below. 

Base-case cash flow from operations  

 
Source: DNB Markets 

In our base case we have used a WACC of 10%. This is higher than what might be expected for 

a company that has products in the market and has started the commercialisation and now has 

clinical documentation of the benefits of the products. However, we consider it fair in light of 

the sales performance and as the company is still loss-making and could well need additional 

cash at some point(s) in the future.  

Base-case DCF  
Assuming (as in our base case) that the company reaches cash flow of cSEK120m in the 

terminal period and this cash flow grows by c1% p.a. suggests a fair value for the company of 

cSEK9 per share. We have included a sensitivity analysis below based on the long-term 

growth rate (g) and WACC, based on our base-case valuation. 

Sensitivity analysis in our base-case valuation (SEK per share) 

  WACC 

  8% 9% 10% 11% 12% 

T
e

rm
in

a
l 

g
ro

w
th

 (
%

) 0.0% 14 10 7 5 3 

0.5% 16 11 8 5 3 

1.0% 17 12 9 6 4 

1.5% 19 14 10 7 4 

2.0% 21 15 11 7 5 
 

Source: DNB Markets 

Our sensitivity analysis yields a wide range of results, but overall indicates reasonably large 

upside potential from the current share price. 

However, there is one thing to consider in the DCF: the cash flow profile. In our valuation, the 

NPV terminal value is an extremely large part of the value and actually represents more than 

100% of the value in the model (i.e. the NPV for the explicit forecast period is negative). A 

DCF model does not take into account the financing needs of the company (or one could say 

that the total NPV ‘borrows’ from the terminal value to cover deficits in cash flow in the shorter 

term). In reality, the company needs to be financed at all points in time, so investors should 

be prepared to support the company with new equity in the short-term explicit forecast period. 

This does not really change the equity value for the investors as supporting the company with 

new equity to make up for negative cash flow in the shorter term means less will have to be 

‘borrowed’ from the terminal value to reach the total value of the company. 
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Alternative valuation approach 
An alternative way of valuing loss-making companies is to take profit forecast for a future year 

(e.g. when the company has reached a steady state) and apply a valuation multiple, and 

discount it back to today. Using this approach on Episurf Medical suggests a fair value today 

of cSEK31 (P/E of 15x applied to our 2028e EPS of SEK5.40 (using the current number of 

shares), and discounting it back with a WACC of 10%).  

This approach has the same drawback as the DCF in that it does not take into account future 

earnings and the earnings profile. For example, assuming the company needs to issue more 

shares to finance the product’s development, EPS would be clearly lower (since the number 

of shares in the terminal value period would be considerable higher). If we do a back-of-the-

envelope calculation of the amount of equity needed to support the company going forward, 

we estimate that the losses in 2018–2024e (or until it is profitable according to our forecasts) 

are cSEK300m. As the company had cSEK30m of cash at end-Q3 2018, it would need to 

finance cSEK270m until it is profitable. If we further assume it raises this amount at an 

average share price of cSEK3.5 the company would have to issue c77m new shares to bridge 

the loss-making period. 

If this is the case, the company should have close to 108m shares at the terminal value time 

point in 2028e. In that case, EPS would – everything else being equal – be cSEK1.56 not 

cSEK5.40 as in the example above. Redoing the back-of-the-envelope calculation based on this 

new, lower EPS suggests a fair value today of cSEK9, more or less the same as our DCF. We 

believe this is a more realistic way of valuing the company given it looks likely to be loss-making 

for several years and the only realistic way to finance it is through additional share issues.   

Summary and fair value 
We initiate overage of Episurf Medical with a fair value of cSEK5–14 per share, but we stress 

that investors should be ready to support the company with additional equity over the years to 

realise this value.   
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Risks and uncertainties 
In this section we highlight the risk factors we believe are most important for an investor to 

consider when looking at Episurf Medical as an investment.  

Slow market penetration this far – risk of continued slow sales  

Since the company came to the stock market, investors have consistently overestimated the 

speed by which the Episealer® system would be adopted. As a result, investors have been 

disappointed and the stock has suffered significantly over the past couple of years. We 

believe there is still a risk that adoption can take longer than we estimated even though the 

situation is better for the company now than in the past. 

Still limited long-term clinical documentation available 

When the Episealer® system was launched, there was virtually no clinical (or preclinical) data 

available. Things have improved over the past couple of years, but we still believe the total 

amount of clinical data is limited. There is one trial published with 10 patients followed for two 

years (which among other things looked at implant migration and clinical outcomes). There is 

another, larger trial ongoing where doctors have reported 2-year data for 35 patients and 1-

year data from 65 patients. Apart from this, there is a case study published on the first 

Episealer® patient. Given the potential size of the addressable market, this is not a lot of high-

quality data, in our opinion. We believe that the lack of data has been one of the most 

important factors hampering sales in recent years, and there is risk that the data it has 

now/will generate in the future will be insufficient to convince a larger part of the market to use 

the system and hence introduces some risk to our sales forecasts. 

Has been loss-making since inception, and will likely remain so for several years  

Episurf Medical has been loss-making since inception. In our forecasts, the company will 

continue to be so for another 3–4 years. This is due to the relatively slow uptake of sales in 

this market combined with the operating expenses needed to drive sales and R&D in the 

coming years. Should sales fall short of our forecasts or if costs are higher than we expect, 

the company could remain loss-making longer than we forecast. The main cost item for the 

company in coming years (above the current burn-rate) will be the costs for the US PMA trial 

and potentially costs for a larger sales network.  

Will need additional funding to drive the company forward 

The company had SEK30m of cash at end-Q3. As we believe it will be loss-making for 

several years, its financial situation looks likely to worsen and the company could well need 

additional funding to support the operations. There is no guarantee such funding will be 

available in a timely manner or on acceptable conditions. 

US PMA trial is a large investment 

The US is very important for the company but it is also a market that demands more 

documentation than Europe. Thus, the company plans to initiate a PMA trial to get the implant 

system approved in the US. This will be relatively expensive (from Episurf Medical’s 

perspective). The estimated cost is cUSD5m spread over the coming years. 

Will take time before US PMA is approved 

Getting the Episealer® implant system approved in the US is a long process. We estimate it 

will conduct a PMA trial including c180 patients. We believe it will most likely take around a 

year to include all patients in the trial. It will most likely take longer to include the Episealer® 

patients than the microfracture patients as this is a more established therapy. From the last 

patient into the study, we expect a follow-up period of two years, so from the starting point it 

could take around three years until the first results. Furthermore, we expect the company to 

file as soon as possible after the full data set is available and that the product can be 

approved about a year after completion of the trial. In total the process from initiation of the 

US PMA trial until approval should be a c4-year period. If the trial is delayed or experiences 

cost overruns, the sales contribution from the US market could be delayed and the burn-rate 

for the company could be higher than it anticipates.  
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Clinical trials have an inherent risk of not producing the results expected 

The US PMA trial has some risks, particularly since the Episealer® system is compared to 

microfracturing and not at the same clinic. As we see it, microfracturing is most suitable for 

slightly younger patients than the Episealer® system, so there might be some imbalances in 

the material with more young patients in the microfracture group than in the Episealer® group. 

Nevertheless, outcomes of clinical trials are always a risk factor. 

Competition from larger and more established companies 

Some competitors are larger and better established than Episurf Medical, with more resources.  
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Appendices 

Management and board of directors 

Management 

 Pål Ryfors – CEO. Mr Ryfors has been the CEO since June 2017, after being CFO since 

2015. He has a Bachelor in Financial Economics from Gothenburg School of Economics. 

He has considerable experience from leading positions in finance and banking. Before 

Episurf Medical, he was the CFO of Marginalen Bank (Swedish niche bank employing c350 

people) and head of group controlling at Hoist Finance.  

 Veronica Wallin – CFO. Mrs Wallin has a Master of Science in Business and Economics 

from Stockholm University and joined Episurf Medical in August 2016 as head of finance. 

In June 2017 she became CFO when Pål Ryfors become CEO. 

 Jeanette Spångberg – COO. Mrs Spångberg has a Bachelor of Science in Construction 

Engineering, Information Technology and Environment. In 1999–2008 she was production 

manager at Nobel Biocare Procera AB before being promoted to technical manager. At 

Nobel Biocare, she was – among other things – involved in building a quality system for ISO 

9001 certification. 

 Katarina Flodström – chief regulatory officer. Dr Flodström has a PhD in Physical 

Chemistry from Lund University and an MSc in Chemical engineering from the Royal Institute 

of Technology in Stockholm. She joined Episurf Medical in 2014 and has 15 years’ 

experience of R&D in start-ups. She was R&D manager of Diamorph AB from which Episurf 

Medical was spun-off.   

 Göran Martinsson – sales director. Mr Martinsson joined Episurf Medical in August 

2014. He has 30+ years’ experience from senior management roles in various technology 

companies globally, including in the medical technology sector. Prior to Episurf Medical, he 

worked at companies such as ArthroCare and Merivaara. 

 Fredrik Zetterberg – marketing director. Mr Zetterberg started at Episurf Medical in 

February 2016 and has 20 years’ experience from the medical technology industry 

including Baxter, Cardinal Health, ArthroCare and Smith & Nephew.  

Board of directors 

 Dennis D. Stripe – chairman of the board. Mr Stripe has almost 40 years’ experience of 

management, sales and marketing positions globally. He has spent much of his career in 

the orthopaedic industry. He joined Smith & Nephew as a senior product manager in 1991, 

and held various senior positions in marketing, including group marketing director in the 

Orthopaedic division. He joined the Spine division of Stryker Corporation in 1996 and 

remained there until 2008 holding several senior management roles, including VP global 

marketing. In 2008, he joined OrthoHelix Surgical Designs, a medical technology company 

focused on implants and instruments for reconstruction surgery, and he remained there 

until 2013, as CEO and board member for five years. OrthoHelix Surgical Designs was 

ultimately sold to NASDAQ listed company Tornier N.V., a transaction led by Mr Stripe. He 

is a key executive of California-based Compliant Innovations, which focuses on software 

solutions for the healthcare industry, and a board member of Central-Insurance Companies 

and Medshape. He is independent of the company and its largest shareholder. 

 Leif Ryd – board member. Dr Ryd is an orthopaedic surgeon with a long career in clinical 

research focusing on osteoarthritis (OA). He is a former professor at Karolinska Institute in 

Stockholm. His clinical expertise includes degenerative joint disease of the hip and knee, 

as well as traumatic injuries of the knee. He works on a consultancy basis for Episurf 

Medical as a senior medical advisor focusing on medical/scientific development and 

marketing its products to the medical profession. He is one of the founders of Episurf 

Medical, and is independent of its largest shareholder but not independent of the company. 

 Christian Krüeger – board member. Mr Krüeger has a Bachelor of Science in Business 

Administration and has majored in Finance at University of Lund. He is CEO of LMK 
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Venture Partners AB, a Swedish family office investing in listed and unlisted companies as 

well as treasury bonds. He has extensive experience from the financial industry, including 

stock and bond brokerage, equity raisings and the debt capital markets. He has held senior 

positions, most recently as head of equities at Pareto Securities in Stockholm. Prior to that, 

he held senior positions at Öhman Fondkommission and Matteus Fondkommission. He is 

independent of the company and its largest shareholder. 

 Wilder Fulford – board member. Dr Fulford is CEO of The Fulford Group, which he 

founded in 2016 to provide independent M&A and strategic and financial advice and 

execution to companies, entrepreneurs and investors in life sciences, healthcare, and other 

industries. He has advised the boards, management and owners of companies in diverse 

industries on M&A, corporate finance and other strategic transactions for 25+ years. Prior 

to that, he founded the London office of Torreya Partners, a specialist life sciences 

advisory firm, in 2011. Prior to that he was head of European Healthcare M&A at Deutsche 

Bank, head of European Healthcare Investment Banking at Bank of America, and head of 

European Healthcare and Basic Materials M&A at Merrill Lynch. He began his career in 

New York, working for a number of years as a venture capitalist, and then as an M&A 

banker at James D. Wolfensohn Inc. and as a partner at Salomon Brothers. He has 

undertaken hundreds of advisory assignments, and advised on 100+ completed 

transactions. In recent years, he has advised on numerous healthcare mergers & 

acquisitions as well as life science and medtech partnering and licensing deals. He earned 

a PhD in Molecular Biology from The Rockefeller University and a BSc in Biochemistry 

from the University of Toronto. He is independent of the company and its largest owner. 

 Laura Shunk – board member. Mrs Laura Shunk is a senior and founding partner in the law 

firm of Hudak, Shunk and Farine, Co LPA in Cuyahoga Falls, Ohio, US, working on 

Intellectual Property Law since 1987. Her career has included patent and trademark 

prosecution work focused on healthcare and medical devices with representations including 

InvaCare, Cross Medical, Biomet, OrthoHelix Surgical Designs, Tornier, and Wright Medical. 

Shareholders 
The table below shows the shareholder list for Episurf Medical. There are two share classes: 

A-shares entitle the owner to three votes per share and B-shares one vote per share. The 

largest owner in the company, Serendipity Group, owns only A-shares. There are two other 

owners on the list that also own A-shares: Leif Ryd (orthopaedic surgeon and one of the 

founders and inventors of the implant system) and Mikael Lönn (another one of the founders). 

Shareholder list as of 9 November 2018 

Owner Percentage of capital Percentage of votes 

Serendipity Group 14.78% 33.15% 

Avanza Pension 4.84% 3.62% 

Rhenman&Partners Asset Management 4.48% 3.34% 

AMF Försäkring & Fonder 3.74% 2.80% 

LMK-bolagen & Stiftelse 3.01% 2.25% 

Swedbank Försäkring 2.31% 1.73% 

Nordnet Pensionsförsäkring 2.17% 1.62% 

Pål Ryfors 2.14% 1.60% 

Leif Ryd 1.56% 2.52% 

Öhman Fonder 1.51% 1.13% 

Mikael Lönn 1.24% 1.44% 

SHB Liv försäkring 1.17% 0.88% 

Anna Axelsson 0.96% 0.72% 

Theodor Jeansson 0.96% 0.72% 

Other 55.13% 42.48% 
 

Source: Holdings 
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Annual P&L

(SEKm) 2011 2012 2013 2014 2015 2016 2017 2018e 2019e 2020e

Revenues 0 0 2 2 7 3 3 5 8 15

Cost of sales 0 0 0 0 0 0 0 0 -4 -7

Gross profit 0 0 2 2 7 3 3 5 4 7

Operating expenses -10 -16 -25 -36 -51 -64 -64 -64 -76 -79

EBITDA -10 -16 -22 -32 -42 -58 -57 -55 -68 -68

Depreciation 0 -1 -1 -2 -2 -4 -4 -4 -4 -4

EBITA -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

EBIT -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Net interest 1 1 0 0 0 0 0 0 0 0

Net financial items 1 1 0 0 0 0 0 0 0 0

PBT -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Taxes 0 0 0 0 0 0 0 0 0 0

Effective tax rate (%) 0 0 0 0 0 0 0 0 0 0

Net profit -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Adjustments to net profit 0 0 0 0 0 0 0 0 0 0

Net profit adj -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Avg. number of shares 0 0 8 8 13 16 28 31 31 31

Per share data (SEK)

EPS -2.91 -4.14 -3.52 -3.87 -2.18 -1.90 -2.32 -2.31

EPS adj -2.91 -4.14 -3.52 -3.87 -2.18 -1.90 -2.32 -2.31

Growth and margins (%)

Revenue growth nm nm nm 37.9 184.0 -60.0 16.3 56.4 58.4 92.1

EPS adj growth nm nm nm nm nm nm nm nm nm nm

Gross margin nm nm 100.0 100.0 100.0 100.0 100.0 100.0 50.0 50.0

EBITDA margin nm nm nm nm nm nm nm nm nm nm

EBITDA adj margin nm nm nm nm nm nm nm nm nm nm

Depreciation/revenues nm nm -63.4 -75.3 -33.6 -152.5 -135.3 -86.5 -54.6 -28.4

EBIT margin nm nm nm nm nm nm nm nm nm nm

EBIT adj margin nm nm -1372.7 -1421.7 -662.3 -2319.4 -1976.8 -1226.3 -944.1 -487.8

PBT margin nm nm nm nm nm nm nm nm nm nm

Net profit margin nm nm nm nm nm nm nm nm nm nm

Source: Company (historical figures), DNB Markets (estimates)
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Adjustments to annual P&L

(SEKm) 2011 2012 2013 2014 2015 2016 2017 2018e 2019e 2020e

EBITDA -10 -16 -22 -32 -42 -58 -57 -55 -68 -68

Gains and losses 0 0 0 0 0 0 0 0 0 0

EBITDA adj -10 -16 -22 -32 -42 -58 -57 -55 -68 -68

EBITA -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Gains and losses 0 0 0 0 0 0 0 0 0 0

Other EBITA adjustments 0 0 0 0 0 0 0 0 0 0

EBITA adj -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

EBIT -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Gains and losses 0 0 0 0 0 0 0 0 0 0

Other EBIT adjustments 0 0 0 0 0 0 0 0 0 0

EBIT adj -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Net profit -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Gains and losses 0 0 0 0 0 0 0 0 0 0

Other EBIT adjustments 0 0 0 0 0 0 0 0 0 0

Net profit adj -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Per share data (SEK)

EPS -2.91 -4.14 -3.52 -3.87 -2.18 -1.90 -2.32 -2.31

Recommended adjustment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

EPS adj -2.91 -4.14 -3.52 -3.87 -2.18 -1.90 -2.32 -2.31

Source: Company (historical figures), DNB Markets (estimates)

Cash flow

(SEKm) 2011 2012 2013 2014 2015 2016 2017 2018e 2019e 2020e

Net profit -10 -16 -23 -33 -44 -62 -61 -59 -72 -72

Other non-cash adjustments 0 0 0 0 0 0 0 0 1 2

Change in net working capital 0 0 1 -1 4 1 -5 -2 -2 -2

Cash flow from operations (CFO) -9 -15 -21 -32 -38 -56 -61 -58 -70 -68

Capital expenditure 0 0 0 0 0 0 0 -1 -1 -1

Acquisitions/Investments -1 -1 -3 -3 -7 -5 -7 -3 -3 -3

Divestments 2 3 4 5 6 7 8 9 10 11

Cash flow from investing (CFI) 0 2 0 2 -1 1 1 6 7 8

Free cash flow (FCF) -9 -14 -20 -30 -39 -55 -61 -52 -63 -61

Net change in debt 0 0 0 0 0 0 0 0 0 0

Other -2 -3 -4 -5 -6 -7 -8 -13 -15 -17

Cash flow from financing (CFF) 41 -3 66 -5 109 -7 90 7 85 133

Total cash flow (CFO+CFI+CFF) 33 -17 46 -34 69 -62 29 -45 22 72

FCFF calculation

Free cash flow -9 -14 -20 -30 -39 -55 -61 -52 -63 -61

Less: net interest -1 -1 0 0 0 0 0 0 0 0

Less: acquisitions 1 1 3 3 7 5 7 3 3 3

Less: divestments -2 -3 -4 -5 -6 -7 -8 -9 -10 -11

Growth (%)

CFO -352.9 -65.5 -37.9 -52.6 -20.2 -47.5 -9.4 6.3 -21.0 2.2

CFI 122.8 223.0 -76.2 495.1 -164.6 204.3 -63.7 954.8 18.2 15.4

FCF -112.8 -57.0 -50.6 -44.8 -33.5 -38.7 -11.3 14.6 -21.3 4.0

CFF 282.7 -107.3 2306.2 -107.3 2345.1 -106.4 1383.3 -92.4 1143.7 56.6

FCFF nm nm nm nm nm nm nm nm nm nm

Source: Company (historical figures), DNB Markets (estimates)
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Balance sheet

(SEKm) 2011 2012 2013 2014 2015 2016 2017 2018e 2019e 2020e

Assets 42 28 76 43 118 60 93 56 85 165

Inventories 0 0 1 1 1 1 2 2 3 3

Trade receivables 0 0 0 0 0 1 1 5 8 12

Other receivables 1 2 2 1 1 3 3 3 3 3

Cash and cash equivalents 40 23 69 34 104 42 71 26 48 120

Current assets 40 25 71 37 107 47 77 36 62 138

Property, plant and equipment 0 0 1 0 0 0 0 1 1 2

Other intangible assets 2 3 5 6 11 13 16 19 22 25

Non-current assets 2 3 5 6 11 13 16 20 23 27

Total assets 42 28 76 43 118 60 93 56 85 165

Equity and liabilities 42 28 76 43 118 60 93 56 85 165

Total equity to the parent 40 24 72 39 110 49 86 46 74 152

Total equity 40 24 72 39 110 49 86 46 74 152

Trade payables 1 2 2 1 2 6 2 3 4 5

Other payables and accruals 1 2 2 3 5 4 4 4 4 5

Short-term debt 0 0 0 1 2 2 1 2 2 2

Total current liabilities 2 4 5 4 8 12 8 9 11 12

Long-term debt 0 0 0 0 0 0 0 0 0 0

Total non-current liabilities 0 0 0 0 0 0 0 0 0 0

Total liabilities 2 4 5 4 8 12 8 9 11 13

Total equity and liabilities 42 28 76 43 118 60 93 56 85 165

Key metrics

Net interest bearing debt 40 23 69 35 106 44 73 28 50 122

Source: Company (historical figures), DNB Markets (estimates)
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Valuation ratios

(SEKm) 2011 2012 2013 2014 2015 2016 2017 2018e 2019e 2020e

Enterprise value

Share price (SEK) 35.98 19.61 13.34 11.40 5.40 3.11 3.11 3.11

Number of shares (m) 0.00 0.00 7.86 7.96 12.50 15.95 27.99 31.13 31.13 31.13

Market capitalisation 283 156 167 182 151 97 97 97

Net interest bearing debt 40 23 69 35 106 44 73 28 50 122

Adjustments to NIBD 0 0 0 0 0 0 0 0 0 0

Net interest bearing debt adj 40 23 69 35 106 44 73 28 50 122

EV 352 191 273 226 224 125 147 219

EV adj 352 191 273 226 224 125 147 219

Valuation

EPS -2.91 -4.14 -3.52 -3.87 -2.18 -1.90 -2.32 -2.31

EPS adj -2.91 -4.14 -3.52 -3.87 -2.18 -1.90 -2.32 -2.31

P/E -12.4 -4.7 -3.8 -2.9 -2.5 -1.6 -1.3 -1.3

P/E adj -12.4 -4.7 -3.8 -2.9 -2.5 -1.6 -1.3 -1.3

P/B 3.95 4.02 1.52 3.73 1.77 2.09 1.31 0.64

Average ROE -38.6% -48.9% -47.6% -59.6% -59.1% -77.7% -91.0% -89.9% -120.4% -63.5%

Earnings yield adj -8.1% -21.1% -26.4% -33.9% -40.4% -61.2% -74.7% -74.2%

EV/SALES 207.49 81.72 41.01 84.81 72.36 25.75 19.14 14.89

EV/SALES adj 207.49 81.72 41.01 84.81 72.36 25.75 19.14 14.89

EV/EBITDA -15.8 -6.1 -6.5 -3.9 -3.9 -2.3 -2.2 -3.2

EV/EBITDA adj -15.8 -6.1 -6.5 -3.9 -3.9 -2.3 -2.2 -3.2

EV/EBIT -15.1 -5.7 -6.2 -3.7 -3.7 -2.1 -2.0 -3.1

EV/EBIT adj -15.1 -5.7 -6.2 -3.7 -3.7 -2.1 -2.0 -3.1

EV/NOPLAT -15.1 -5.7 -6.2 -3.7 -3.7 -2.1 -2.0 -3.1

EV/OpFCF (taxed) -15.5 -6.1 -6.5 -3.9 -3.9 -2.2 -2.1 -3.2

Source: Company (historical figures), DNB Markets (estimates)
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Key accounting ratios

2011 2012 2013 2014 2015 2016 2017 2018e 2019e 2020e

Profitability (%)

ROA -36.0 -45.0 -43.8 -55.0 -54.5 -69.1 -79.6 -79.6 -103.0 -57.6

Return on invested capital (%)

Net PPE/revenues 30.6 18.2 6.4 14.4 7.9 15.4 16.3 11.9

Working capital/revenues -122.2 -54.8 -56.4 -186.5 -17.5 44.6 63.4 51.3

Cash flow ratios (%)

FCF/revenues -1202.5 -1262.2 -593.2 -2054.5 -1967.4 -1074.5 -823.0 -411.2

FCF/market capitalisation -7.2 -18.9 -23.6 -30.1 -40.3 -53.7 -65.2 -62.5

CFO/revenues -1223.6 -1353.3 -572.4 -2108.4 -1984.3 -1188.2 -907.8 -462.1

CFO/market capitalisation -7.3 -20.3 -22.8 -30.9 -40.6 -59.4 -71.9 -70.3

CFO/capex -9871.2 -31971.6 -4435.2 -81809.4 -29577.0 -35153.6 -187768.5 -11500.5 -13914.2 -13608.2

CFO/current liabilities -444.8 -427.4 -431.5 -721.4 -460.2 -483.7 -797.8 -618.7 -638.6 -544.6

Cash conversion ratio 89.5 85.8 89.2 89.7 89.6 88.6 99.6 87.7 87.2 84.3

Capex/revenues 27.6 1.7 1.9 6.0 1.1 10.3 6.5 3.4

Capex/depreciation 32.1 8.2 43.5 2.2 5.8 3.9 0.8 11.9 11.9 11.9

OpFCF margin -1336.8 -1348.1 -630.6 -2172.9 -1842.6 -1150.1 -896.0 -462.8

Leverage and solvency (x)

Interest cover -2585.32 -35758.14 -8322.63 -5075.25 -64008.70 -20974.33 -20624.77 -20015.20 -24427.38 -24248.36

EBIT/interest payable -2726.68 -36967.43 -8477.67 -5129.74 -64058.98 -20989.37 -20645.45 -20035.87 -24427.38 -24248.36

EBITA adj/interest payable -2726.68 -36967.43 -8477.67 -5129.74 -64058.98 -20989.37 -20645.45 -20035.87 -24427.38 -24248.36

Cash coverage 18.88 29.52 52.49 90.82 1233.82 1396.48 977.42 946.44 -23014.24 -22835.22

Net debt/EBITDA -4.03 -1.49 -3.12 -1.12 -2.53 -0.76 -1.28 -0.50 -0.73 -1.81

Total debt/total capital (BV) 0.01 0.01 0.01 0.02 0.01 0.03 0.02 0.03 0.02 0.01

LTD / (LTD + equity (MV)) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cash conversion cycle

Inventory turnover days nm nm nm nm nm nm nm 255.5 157.8

Receivables turnover days nm nm 387.7 148.7 88.7 541.0 479.8 570.7 527.1 361.1

Credit period nm nm nm nm nm nm nm nm 424.9 270.7

Cash conversion cycle nm nm nm nm nm nm nm 357.6 248.1

Source: Company (historical figures), DNB Markets (estimates)



DNB Markets | Episurf Medical SPONSORED RESEARCH 

7 December 2018 

 

 55 

 

Important Information 

 
This report has been prepared by DNB Markets, a division of DNB Bank ASA. DNB Bank ASA is a part of the DNB Group. This report is based on information obtained from 
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Legal statement 
These materials constitute research as defined in section 9-27 (1) of the Norwegian Securities Trading Regulations (Norwegian: verdipapirforskriften), and are not investment  
advice as defined in section 2-4(1) of the Norwegian securities trading act (Norwegian verdipapirhandelloven). It constitutes an acceptable minor non-monetary benefit as 
defined in MiFID II. 

 
The analyst hereby certifies that (i) the views expressed in this report accurately reflect that research analyst’s personal views about the company and the securities that  
are the subject of this report, and (ii) no part of the research analyst’s compensation was, is, or will be, directly or indirectly, related to the specific recommendations or 
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the recipients’ decisions. DNB Markets and the DNB Group have incorporated internal rules and regulations in order to avoid any potential conflicts of interest.   
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It is issued subject to the General Business Terms for DNB Markets and information about the terms is available at www.dnb.no. For requests regarding the  
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expense arising from the use of this report. Distribution of research reports is in certain jurisdictions restricted by law. Persons in possession of this report should seek  
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client. Section 27 of the FAA requires a financial adviser to have a reasonable basis for making investment recommendations to you as the client.  Section 36 of the FAA  
requires a financial adviser to include, within any circular or written communications in which he makes recommendations concerning securities, a statement of the nature  
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to persons who are classified as an accredited investor, an expert investor or an institutional investor. If you are not an accredited investor, an expert investor or an  
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interests in any products referred to in the report by acting in various roles including as distributor, holder of principal positions, adviser or lender. We, the DNB group, our  
associates, officers and/or employees may receive fees, brokerage or commissions for acting in those capacities. In addition, we, the DNB group, our associates, officers  
and/or employees may buy or sell products as principal or agent and may effect transactions which are not consistent with the information set out in the report. 

 
In the United States 
Each research analyst named on the front page of this research report, or at the beginning of any subsection hereof, hereby certifies that (i) the views expressed 
in this report accurately reflect that research analyst’s personal views about the company and the securities that are the subject of this report; and (ii) no part 
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This is a Third Party Research Report as defined by FINRA Rules 2241 and 2242.  Any material conflict of interest that can reasonably be expected to have influenced  
the choice of DNB Markets/DNB Bank as a research provider or the subject company of a DNB Markets/DNB Bank research report, including the disclosures required  
by FINRA Rules 2241 and 2242 can be found above. 
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 (“FINRA”) and the Securities Investor Protection Corporation (“SIPC”).  

 
Any U.S. recipient of this report seeking to obtain additional information or to effect any transaction in any security discussed herein or any related instrument 
or investment should contact DNB Markets, Inc., 200 Park Avenue, New York,NY 10166-0396, telephone number +1 212-551-9800. 

 
In Canada 

The Report has been distributed in reliance on the International Dealer Exemption pursuant to NI 31-103 subsection 8.18(2) and subsection 8.18(4)(b). Please be advised  
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In Brazil 
The analyst or any close associates do not hold nor do they have any direct/indirect involvement in the acquisition, sale, or intermediation of the securities discussed herein.  
Any financial interests, not disclosed above, that the analyst or any close associates holds in the issuer discussed in the report is limited to investment funds that do not 
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mainly invest in the issuer or industry discussed in the report and the management of which these persons cannot influence. 
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