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Recap on the BONESUPPORT jourg@g?2

A Origin
L Invented in Lund, Sweden, by orthopedic clinicians seeking a solution to-ene@lh problem
L Unique technology, mimicking natural healing, througiplasic remodeling

L Addition of antibiotic (2013) created a market disruptive breakthrough solution

A New strategy 2018

Make the transformation from academic world to making a clinical difference

|
Prof Lars Lidgren

Focus on leveraging exceptionally strong clinical data to drive innovation and market penetration
Investments in commercial infrastructure to reach out (market access) to clinicians and hospitals

Focus on getting CERAMENT G to the US markatket grant order May 172022
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Eight consecutive atime-high,
strong traction in both regions
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EUROPEr rapid market share gains in eadyage market entries

Top EUS total: 335 k

Directmarkets ooo procedures/year CERAMENT total market shard%o

UK 70 (procedures)

Germany 80

Nordics 25 CERAMENT (G/V) Market share local antibiotB8%b
175 (procedures)

Market penetration with provenmodel:

C
|:| Direct markets
( J\“l“”l:| Hybrid markets
‘ |:| Dev. markets

A Hybrid set up Spain and Italy (100 k procedures), 20Riktributors appointed o
and own sales development staff hired. rilgr?( gtléstrlbutor

A Expanded sales team in Germany, Scandinavia and UK,-2018

A Direct market established in Netherlands (16 k procedures), 2020

A France (70 k proceduresEONVICTION study running w@tHoaccenters
Data expected for 2025

A Regulatory process for Japan (120 k procedures) initiated



BONESUPPORT Strategy

Commercial platform

& BONESUPPORT

. Clinical and Health Clinician
Innovation . : int "
Economic evidence Interactions
A 3 levels of innovation: A Over 160 peeto-peer A Market access
b Tactical - - o
o Ancillary offerings to support reviewed clinical publications A Medical education
CERAMENT sales A Convincing Health Economic
b Organic benefits
0 Next generation CERAMENT G, V
and BVF

b Breakthrough
o Osteoporosis
o Bone active substances
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Introduction:

Michael Diefenbeck, MD, PhD
Orthopaedic Surgeon

Chief Medical Officer, BONESUPPORT AB since April 2017

EVP Clinical and Medical Affairs since Jul 2018

Honorary Consultant, Nuffield Orthopaedic Centre,
Oxford University Hospitals, NHS in 2016

Founder of @A Sci eQ@rthdpdadiccSurGeoyrarsdu |
Traumatologyo, Hamburg in 201D

Clinical positions at:

A Schon Klinik Hamburg Eilbek, Bone infection unit,
Consultant for orthopaedic surgery, 2012-14

A University Hospital Jena, 2006-12

A BG Kliniken Bergmannstrost Halle/Saale, 2004-06

A BG Unfallklinik Murnau, 2000 i 03




Strong clinical evidence for CERAMENT builds strong foundation

Case
series

Cohort

studies
Animal
Cell Model
Material @ cultures

Science

Abstracts

Reference: Clinical Evaluation Reports 2021
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>

CERTFY
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Reference: Clinical Evaluation Reports 2021

‘ Basic evidence for C BVF or CG or combination of both




CERTiFyaves the way for CERAMENT BONE VOID FILLER

COPYRIGHT © 2019 THE AUTHORS. PUBLISHED BY THE JOURNAL OF BONE AND JOINT SURGERY, [INCORPORATED

S
Autologous Iliac Bone Graft Compared with Biphasic CER‘“F{ )
Hydroxyapatite and Calcium Sulfate Cement for the o Facurs Sy
Treatment of Bone Defects in Tibial Plateau Fractures

A Prospective, Randomized, Open-Label, Multicenter Study

Alexander Hofmann, MD, PhD, Stanislav Gorbulev, PhD, Thorsten Guehring, MD, PhD, Arndt Peter Schulz, MD, PhD,
Rupert Schupfner, MDD, Michael Raschke, MD, PhD, Stefan Huber-Wagner, MD, PhD, and Pol Maria Rommens, MD, PhD, on
behalf of the CERTiFy Study Group*

Design Randomized Clinical Trial Outcome:

Pat.ient_s 135(18 to 65Y) Primary: SF12 Physical Component Summary at 26 weeks
Indication: Tibia plateau fractures Coprimary:  Pain level at 26 weeks

Treatment: Autologous lliac Bone Gratft vs. T |
CERAMENSONE VOID EILLER Secondary:  SF12 Mental Component Summary &-$E PCS

Centers 20 orthopedic trauma centers in at 1,6 and 12 weeks
Germany Bonehealing radiographs

Designed to show nemferiority of CERAMENBVF/sautograft



CERTiFyaves the way for CERAMENT BONE VOID FILLER

COPYRIGHT © 2019 THE AUTHORS. PUBLISHED BY THE JOURNAL OF BONE AND JOINT SURGERY, [INCORPORATED

S
Autologous Iliac Bone Graft Compared with Biphasic CER‘“F{ )
Hydroxyapatite and Calcium Sulfate Cement for the o Facurs Sy
Treatment of Bone Defects in Tibial Plateau Fractures

A Prospective, Randomized, Open-Label, Multicenter Study

Alexander Hofmann, MD, PhD, Stanislav Gorbulev, PhD, Thorsten Guehring, MD, PhD, Arndt Peter Schulz, MD, PhD,
Rupert Schupfner, MDD, Michael Raschke, MD, PhD, Stefan Huber-Wagner, MD, PhD, and Pol Maria Rommens, MD, PhD, on
behalf of the CERTiFy Study Group*

Design Randomized Clinical Trial Outcome:
Patients 135(181t0 65 Y) Primary: () SF12 Physical Component Summary at 26 weeks

Indication: Tibia plateau fractures Coprimary: () Pain level at 26 weeks

Treatment: Autologous lliac Bone Gratft vs. :
CERAMENIONE VOID FILLER Secondary: () SF12 Mental Component Summary &$EPCS

Centers 20 orthopedic trauma centers in at 1,6 and 12 weeks
Germany (~)Bonehealing radiographs

(v)CERAMENAVFs norvinferior vsautograft



CERTiFyaves the way for CERAMENT BONE VOID FILLER

Ve
Pre-operative Pre-operative CT Post-operative 26 weeks \/‘}ﬁ\

CERTIFY

CERAMENT™Tibia Fracture Study

AIBG

CBVF

Hofmann A, Gorbulev SuehringT, et al AutologouslliacBoneGraft Comparedwith Biphasic
Hydroxyapatite and Calcium Sulfa@ementfor the Treatment ofBoneDefectsin TibialPlateau
Fractures AProspective RandomizedOpenLabel, Multicenter Study.

JBoneJointSurgAm. 2020;102(3):174.93.



Solidclinicalevidencefor CERAMENT G

&EDF‘-JESUF‘F’

Case
series
Cohort
studies
Animal

Cell Model

\EICHEIN WIS

Abstracts Science

Reference: Clinical Evaluation Reports 2021

‘ Basic evidence for C BVF or CG or combination of both




Solidclinicalevidencefor CERAMENT G
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Case J Diabetic Foot Osteomyeliti
series

Cohort
studies
Animal

Model Trauma- Open Fracture

Cell
Material @ cultures

Science C .
Abstracts Other indications

Reference: Clinical Evaluation Reports 2021

‘ Basic evidence for C BVF or CG or combination of both




FracturerelatedInfection

In 2018 the Fracture Related Infection Consensus Group
(an international group of experts) published a
consensus definition:

Confirmatory Criteria

Clinical Signs

confirmed by at least one clinical, microbiological, or A Fistula, Sinus or wound breakdown

histopathological confirmatory criteria (with communication to the bone or
the implant)

Infection related to a previous internal fixation that is

A Purulent drainage or presence of pus
during surgery

Microbiology

A Phenotypically indistinguishable
pathogens identified by culture from
at least 2 separatedeep
tissue/implant specimens

Histopathology

A Presence of microorganisms in deep
tissue specimens, confirmed by using
staining techniques for bacteria and
fungi

& BONESUPPORT

MetsemakersW. J., Morgenstern, M., McNally, M. A., Moriarty, T. F., McFadyen, |., Scarboroughthdnasouy N. A., Ochsner, P. E., Kuehl, RaschkeM., Borens O., Xie, Z.,Velkes S.,Hungerer, S., Kates, S. [Zalavras C.,Giannoudis P. V., Richards, R. G., &

Verhofstad M. (2018). Fracture related infection: A consensus on definition from an international expert gtajipy, 49(3), 509510. https://doi.org/10.1016/).injury.2017.08.040



Keyclinicalevidencefor CERAMENT -&-racturerelated Infection & BONESUPPORT

Journal of Orthopaedics 17 (2020) 173-179

Contents lists available at ScienceDirect
Infection
https://doi.org/10.1007/s15010-020-01418-3

Journal of Orthopaedics

REVIEW )

journal homepage: www._elsevier.com/locate/jor

Treatment of fracture-related infection of the lower extremity

Augmented debridement for implant related chronic osteomyelitis with an | R) | with antibiotic-eluting ceramic bone substitutes: case series of 35
absorbable, gentamycin loaded calcium sulfate/hydroxyapatite oz | patients and literature review
biocomposite

Sebastian Pesch' - Marc Hanschen' - Frederik Greve' - Michael Zyskowski' - Fritz Seidl' - Chlodwig Kirchhoff' -
Efstathios Drampalos”, Hasan Raza Mohammad, Anand Pillai Peter Biberthaler' - Stefan Huber-Wagner!

Department of Orthopaedics, Orthoplastic Unit. Wythenshawe Hospital, Manchester NHS Univeristy Foundation, NHS Trust, UK

Design: Prospective case series Prospective case series

Patients: 52 patients, mean age 53 years [range822 35 patients, mean age 56 years [rangerd]

Treatment:  Surgical debridement, application of CERAMENT &urgical debridement, application of CERAMENT G,
bone stabilization and optional local or free flap bone stabilization, optional local or free flap

Center: WythenshaweHospital, Manchester University Klinikumrechtsder Isatr Technical University of Munich,
Follow-up: 7 months [range: 1:28] 13 monthsfrange: 240]
Results: Infection was eradicated in 48 patients (92.3%) Infection was eradicated in 32 patients (91.4%)

Benchmark Fracturgelated Infection:PMMA beads
Two-stage surgery (min two interventions, min two hospital stays)
Infection eradication rate (published dat&6.7%
Meta analysis (published data$6.8%6

1. McNally MA, Small JO,Tofighi HG,Mollan RA. Two stage management of chronic osteomyelitis of the long bones. The Belfast technique. J Bone Joint Surg Br. 1993 May;75§3375-80.
2.. Meta-analysis of published data from 7 studies on PMMA-beads as part of treatment of osteomyelitis, submitted to FDA as part of CERAMENT G application



DiabeticFoot Osteomyelitis dard-to-treat indication
Diabetic Foot

Diabetic Foot Osteomyelitis (DFO) is mostly a consequence of a

soft tissue infection (e. g. Diabetic foot ulcer) that spreads into

the bone, first involving the cortex and then the marrow Grade 0 Grade 1 Grade 2 Grade 3

The typical sequence is usually:
- Deformity of the foot (shortening of tendons)
- Lack of protective sensation (no pain)
- Superficial foot ulcer / contamination
- Deep foot ulcer with infection
- Bone infection / Osteitis / Diabetic Foot Osteomyelitis
- X

- Amputation Mo open Superficial Deep ulcer Abscess
lesion ulcer osteitis

Pinzur, M.S. (2016). The Diagnosis and Treatment of Diabetic Foot Infections. Inderscovici, Jr., D. (eds) The Surgical Management of the Diabetic Foot and Ankle. Springer, Cham.



Strong clinical evidence in Diabetic Foot Osteomyelitis

The Foot 39 (2019) 22-27

Contents lists available at ScienceDire

ct

The Foot Limb salvage surgery in diabetic foot
infection: encouraging early results with
Original Article . . . .
Adjuvant antibiotic loaded bio composite in the management of diabetic M) a local antlblOtlc carrier

foot osteomyelitis — A multicentre study

Noman Shakeel Niazi®*, Efstathios Drampalos®, Natasha Morrissey”, Noman Jahangir®,

Alexander Wee”, Anand Pillai®

“ frauma and Orthopaedics Department, Wythenshawe Hospiml, University Trust, United Kingdom
* Trauma and Orthopaedics Department, Frimley Health NHS Foundation Trust, Surrey, United Kingdom

NL Vasukutty, 5 Mordecai, A Tarik, M Subramaniam and B Srinivasan

Design: Retrospective case series Retrospective case series

Patients: 70 patients mean age 68 years [range88] 48 patients, mean age 55 years [range83}

Treatment: Debridement and Dead Space Management with Debridement and Dead Space management
CERAMENT G with CERAMENT G

Center: WythenshaweHospital, Manchester University United Lincolnshire Hospitals NHS Trust, Boston, UK

Follow-up: 10 months [range: 28] 33 monthg[range: 1349]

Results: Infection was eradicated in 61 patients (87.1%) Infection was eradicated in 42 patients (88%),
Amputation rate: 5/70 (7.1%) Amputation rate: 3/48 (6.3%)

Benchmark: Diabetic Foot Osteomyelitis
Standard of care: Amputation rate up to 24%

,Pemayun TG et al. Risk factors for lower extremity amputation in patients with diabetic foot ulcers: a hospital based case control study. Diabet Foot Ankle. 2015; 6: 29629



Trauma: Opeffrracture §BONESUPPORT

Trauma- Open
Fracture

Open fracture is a fracture with an open wound or break in
the skin near the site of the broken bone

Most often caused by a fragment of bone breaking through
the skinat the momentof injury

Once the skin is broken, bacteria from dirt and other
contaminants can enter the wound, potentially causing an
infection at the site of injury

Gustilo type Definition

I Open fracture, clean wound, wound <1 ¢cm in length
Il Open fracture, wound >1 cm in length without extensive |
soft-tissue damage, flaps, avulsions
Ilf Open fracture with extensive soft-tissue laceration, damage, or loss
or an open segmental fracture. This type also includes open
fractures caused by farm injuries, fractures requiring vascular repair,
or fractures that have been open for 8 h prior to treatment

IIIA Type Ill fracture with adequate periosteal coverage of the fracture
bone despite the extensive soft-tissue laceration or damage
1113 Type Ill fracture with extensive soft-tissue loss and periosteal

stripping and bone damage. Usually associated with massive
contamination. Will often need further soft-tissue coverage
procedure (i.e. free or rotational flap)

1iC Type Ill fracture associated with an arterial injury requiring repar,
irrespective of degree of soft-tissue injury.

Cross, W. W., 3rd, &Swiontkowski, M. F. (2008). Treatment principles in the management of open fracturesindian journal of orthopaedics, 42(4), 377386. https://doi.org/10.4103/0019 -5413.43373



Strong clinical evidence in open fracture

Contents lists available at ScienceDirect

Journal of Orthopaedics

journal homepage: www.elsevier.com/locate/jor

The use of adjuvant local antibiotic hydroxyapatite bio-composite in the M)
management of open Gustilo Anderson type IIIB fractures. A prospective T
review

Noman Jahangir®*, Noman Niazi®, Ahmed Aljawadi?, Adam Reid", Jason Wong®,
Efstathios Drampalos®, Anand Pillai®

* Trauma and Orthopaedics, Wythenshawe Hospital, MFT, Southmoor road, Manchester, M23 9LT, UK

Design: Prospective case series

Patients: 51 patients, mean age 40.9 years [rangedD]

Treatment: One stage protocol including debridement,
bone stabilization, application of CERAMENT G
and optional local or free flap

Center: WythenshaweHospital, Manchester University

Follow-up: 13.9 months [range:4@5]

Results: Infection rate: 0%

& BONESUPPORT

Trauma- Open
Fracture

Contents lists available at ScienceDirect

Journal of Orthopaedics

journal homepage: www.elsevier.com/locate/jor

ELSEVIER

Original Article

Adjuvant Local Antibiotic Hydroxyapatite Bio-Composite in the [
management of open Gustilo Anderson IIIB fractures. Prospective Review | %
of 80 Patients from the Manchester Ortho-Plastic Unit

Ahmed Aljawadi™”, Amirul Islam®, Noman Jahangir®, Noman Niazi", Zak Ferguson®,
Benjamin Sephton®, Mohammed Elmajee", Adam Reid", Jason Wong®, Anand Pillai®

* Trauma and O ‘Manchester Trust, Rd, .. Manchester, M23 LT, UK
" ST4 Spine Department, Royal Orchopaedic Hospiral NHS Foundarion Trust, Birmingham, B31 ZAF, UK
© Plastic Surgery, Trust, Rd, Wy e, Mancheseer, M23 OLT, UK

Prospective case series
80 patients, mean age 41.28 years [range96]

One stage protocol including debridement
bone stabilization, application of CERAMENT G

and optional local or free flap

WythenshaweHospital, Manchester University
22 monthg[range: 945]

Infection rate: 1.3%

Benchmark: Trauma: Open fracture
Standard of care: Infection rate up to 15%

=4

1Mathews JA, Ward J, Chapman T, Khan U, Kelly M. Sing&tage orthoplastic reconstruction of Gustilo dAnderson Grade Il open tibial fractures greatly reduces infection rates. Injury. 2015;46(11):226382266..



US market approval based on very extensive clinical data

A Clinical data was collected mainly at the Bone Infection Unit, Nuffield Orthopaedic Centre,
Oxford University Hospitals, NHS, UK.

A A total 0f16950clinical data points submitted.

To

Treatment group bone infection etiologyrauma(Fracturerelated infection and osteomyelitis)

A Extensive morphometric measurement and expert interpreted radiographic data confirming
bone remodeling |
Infection recurrence

14%
CERAMENT G:

A Singlestage surgery (one intervention, one hospital stay) i
A Infection recurrence rate4.3%4 (2 years follow up}.5%(mean4 years follow up) o
PMMA-beads: 8%
A Two-stage surgery (min two interventions, min two hospital stays) 50
A Infection recurrence rate (published datd)3.39% ’
A Meta analysis (published data):3,298 4%

CERAMENT G is a safe and effective treatment of infected bone injuries, superior to the 2

PMMA-beads treatment algorithm, allowing a onstage procedure 0%
CERAMENT B8MMA-beads

1. Fergusson et al, Radiographic and Histological Analysis of a Synthetic Bone Graft Substitute Eluting Gentamicin in the Tement of Chronic Osteomyelitis; Journal of bone and joint infection, 2019 vol 4
2. McNally MA, Small JO,Tofighi HG,Mollan RA. Twa stage management of chronic osteomyelitis of the long bones. The Belfast technique. J Bone Joint Surg Br. 1993 May;75(3375-80.
3. Meta-analysis of published data from 7 studies on PMMA-beads as part of treatment of osteomyelitis, submitted to FDA as part of CERAMENT G application



Strong and convincing clinical evidence In
key indications for management and

prophylaxis of bone infection c

A Only BGS with proven bomemodelling @
A Only BGS with convincing clinical evidence

for safety and efficacy in bone infections
A First cleared gentamicialuting BGS in the USA

Case
series

Cohort

Case )
renort studies
Animal P
Cell Model
Material B cultures

Science

Abstracts

& BONESUPPORT

Reference: Clinical Evaluation Reports 2021
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Scenario 1
Fracture Related Infections (FRI)

Journal of Orthopaedics 17 (2020) 173-179

ELSEVIER

Contents lists available at ScienceDirect

Journal of Orthopaedics

journal homepage: www.elsevier.com/locate/jor

Augmented debridement for implant related chronic osteomyelitis with an ~ ®)
absorbable, gentamycin loaded calcium sulfate/hydroxyapatite R

biocomposite

Efstathios Drampalos’, Hasan Raza Mohammad, Anand Pillai

e af Orth dies, Cvthapl Lindr, focish Haspital, h NHE Univeristy Foundation, NHE Trnuse, UK

ARTICLE INFO ABSTRACT

Keywords: We report outcomes from 52 patients with chronie osteemyelitls from implant infection treated with a single

Implant related osteomyelitis
Augmented debridement

stage protocol including debridement augmented with application of CERAMENT™/G biocomposite after re-
section of Cierny-Mader (C-M) stage 11 and IV chronic osteomyelitis. Mean age was 53 years with a mean follow

Absorbable up of 17 months, Infection was eradicated in 48 (92.3%) patients. There were four (7.7%) recurrences, Eighteen

Gentamycin loaded calcium sulphate, patients (35%) had a flap.

hydroxyapatite biocomposite

phyl i (51%) and E
Local antibiotic augmentation (CERAMENT™/G biocomposite) with dead space management is effective in the

ci (15%) were the commonest microorganisms.

treatment of implant related chronfe osteomyelitis.
Level of evidence: Prognostic Level TV,

1. Introduction

Chronic osteomyelitis in orthopaedic surgery is a limb threatening
pathology.' Different factors can contribute to chronicity. The presence
of implants (i.e. plates, screws, intramedullary nails) and devascu-
larised or dead bone contributes to chronicity. The pathogens with their
ability of producing a protective biofilm and reduction of their meta-
bolism compromise the host's potential to eliminate infection. The
host's physiological status, smoking, obesity or systemic diseases (dia-
betes mellitus, peripheral vascular disease) are also related to in-
adequate response to infection.’

Surgical treatment with repeated debridement, fixation in stages
and soft tissue coverage has been the classical treatment over the past
Jecades.” Antibioti acrylic beads and antibiotic-loaded
polymethylmethacrylate (PMMA) cement may be used for dead space
sterilization and management’ but need removal and increase the
number of operative stages. Furthermore, failure to remove can lead to
secondary infection due to retained foreign material.* Calcium sulphate
(CAS) carriers loaded with antibiotics are often for bone defects after
excision of infected bone but bone formation does not always happen,
and pathological fractures have been reported in up to 10% of patients
in some studies.”™’

Recently, CAS crystals and hydroxyapatite (HA) particles have been
combined in a liquid, injectable product called CERAMENT™ Fig. 1.”

This promising product has also been loaded with antibiotics (175 mg
gentamycin in 10mls CAS/HA: Cerament G; 66 mg vancomycin in
10mls CAS/HA: CERAMENT V; Bonesupport, Lund, Sweden). The ra-
tional is that after injection of the biocomposite into a bone void both
active resorption and passive dissolution begin and what left is a HA
scaffold for new bone formation. Literature regarding CERAMENT™ as a
void filler is restricted.” Even fewer reports exist for the use of CERA-
MENT™ in the treatment of osteomyelitis in animal models or humans.”
In a series of 100 patients with chronic osteomyelitis, McNally et al.
report 96% eradication of infection with a single-stage protocol in-
cluding debridement, dead space management with CERAMENT G,
culture-specific systemic antibiotics, primary skin closure and stabili-
zation if needed.”

‘We present a series of 52 patients all with implant related chronic
asteomyelitis treated in a single stage surgical protocol, with removal of
the metalwork, debridement augmented by CERAMENT G, culture-
based antibiotics, appropriate soft tissue cover and stabilization. This is
a single center, single surgeon study.

2. Methods
This is a review of prospectively collected data from 52 patients

with chronic osteomyelitis from implant infection. Informed consent
was taken from all patients included in the study. The retrospective

* Corresponding author, Department of Orthopaedics, Orthoplastic Unit, Wyth

Road, Wythenshawe, Manchester, M23 9LT, UK.
E-mail address: edrampalos@gmail.com (E. Drampalosg).

https://doi.org/10.1016/.jor. 2019.08.017
Received 19 June 201%; Accepted 11 August 2019
Available online 13 August 2019

0972-978X/ Crown Copyright © 2019 Published by Elsevier B.V. on behalf of Professor P K dran Memorial

h Haospital, Manchester NHS Univeristy Foundation, NHS Trust, Southmoor

All rights reserved.
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