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Bonalive is a smart biomaterials company, transforming
healthcare at the intersection of biology and technolo-
gy. With over 30 years of clinical history, and one of the
most evidence-based technologies in the industry, we are
re-imagining a smarter future for healthcare.
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Smart Healing™

BIOACTIVE GLASS TECHNOLOGY

At the core of our technology is S53P4 bioactive glass
- a smart biomaterial consisting solely of elements that
exist naturally in the human body.

Characterized by its ability to firmly attach to living tissue and chemically bond with surrounding
bone, S53P4 bioactive glass naturally facilitates the formation of new bone. Thus, it is a unique

material for filling defects and replacing damaged bone tissue because S53P4 bioactive glass
functions as naturally as your biology.

Smart Healing™ solutions are osteostimulative (non-osteoinductive) and come with a range of
benefits for filling, reconstructing and regenerating bone defects as well as for filling bone cavities,
voids and gaps in both adult and pediatric patients.

THE LEVEL OF EVIDENCE
IN CLINICAL STUDIES

The Level of Clinical Evidence provides a guide to describe the strength of the results measured
in a clinical trial or research study. It is developed from USPSTF and Oxford (UK) CEBM Levels of

Evidence.l
Type of evidence Level of evidence
Data derived from meta-analyses or systematic reviews of randomized studies 11a
or multiple randomized trials.
Data derived from at least one well-designed randomized trial. L1b
Data derived from at least one well-designed non-randomized trial (e.g. cohort
. . . - 5 L2
studies, case-control studies) or from at least one low-quality randomized trial.
Data derived from case reports or low-quality non-randomized trials. L3
Data derived from expert opinions without explicit clinical appraisal. L&

According to this hierarchy, we provide the following list of level L1a, L1b and L2 clinical research
publications to support the use of our products.

M Burns PB, Rohrich RJ, Chung KC. The levels of evidence and their role in evidence-based medicine.
Plast reconstr surg. 2011;128(1):305-10.
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L1A LEVEL OF EVIDENCE CLINICAL STUDIES

Bone infection surgery

Clinical applications of Bioactive glass S53P4 in bone infections: a systematic review.
Bigoni M, Turati M, Zanchi N, Lombardo AS, Graci J, Omeljaniuk RJ, Zatti G, Gaddi D.
Eur Rev Med Pharmacol Sci. 2019;23(2 Suppl):240-51.12

Clinical application of antimicrobial bone graft substitute in osteomyelitis treatment:
A systematic review of different bone graft substitutes available in clinical treatment of osteomyelitis.
van Vugt T, Geurts J, Arts J. Biomed Res Int. 2016;2016:6984656.%

Trauma surgery

Autologous versus synthetic bone grafts for the surgical management of tibial plateau fractures:
a systematic review and meta-analysis of randomized controlled trials.
Cooper G, Kennedy M, Jamal B, Shields D. Bone Jt Open 2022 Mar;3(3):218-228.

L1B LEVEL OF EVIDENCE CLINICAL STUDIES

Trauma surgery

Bioactive glass granules: a suitable bone substitute material in the operative treatment of depressed
lateral tibial plateau fractures: a prospective, randomized 1 year follow-up study.

Heikkila JT, Kukkonen J, Aho AJ, Moisander S, Kyyronen T, Mattila K.

J Mater Sci: Mater Med. 2011;22(4):1073-80.3

Bioactive glass S53P4 and autograft bone in treatment of depressed tibial plateau fractures.
A prospective randomized 11-year follow-up.

Pernaa K, Koski |, Mattila K, Gullichsen E, Heikkila J, Aho A, Lindfors N.

J Long Term Eff Med Impl. 2011;21(2):139-48.1

Benign bone tumor surgery

Biodegradable biomaterials in orthopedic surgery: a narrative review of the current evidence.
Raitio A, Saarinen A, Sinikumpu J-J, Helenius |. Scandinavian Journal of Surgery 2024,113(1):62-70.

Allograft versus bioactive glass (BG-S53P4) in pediatric benign bone lesions: a randomized clinical trial.
Syvanen J, Serlo W, Jalkanen J, Kohonen |, Raitio A, Nietosvaara Y, Helenius .
J Bone Joint Surg Am. 2023 May;105(9):659-666.

Bioactive glass granules versus standard autologous and allogeneic bone grafts: a randomized trial
of 49 adult bone tumor patients with a 10-year follow-up.

Aro H. Valimaki V-V. Stranberg N. Lankinen P. Loyttyniemi E. Saunavaara V. Seppanen M. Acta
Orthopaedica 2022; 93:519-527.

A prospective randomized 14-year follow- up study of bioactive glass and autogenous bone as bone
graft substitutes in benign bone tumours.
Lindfors NC, Koski |, Heikkild JT, Mattila K, Aho AJ. J Biomed Mater Res. 2010(a);94B(1):157-64.1

121 Review article
Bl Pyblications are from the same clinical study
¥l Publications are from the same clinical study
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Bioactive glass and autogenous bone as bone graft substitutes in benign tumors.
Lindfors NC, Heikkila JT, Koski |, Mattila K, Aho AJ. J Biomed Mater Res 2009;90(1):131-6.1

Long-term evaluation of blood silicon and osteocalcin in operatively treated patients with benign bone
tumors using bioactive glass and autogenous bone.
Lindfors NC, Heikkila JT, Aho AJ. J Biomed Mater Res 2008;87(1):73-6.%

Spine Surgery

The effect of bioactive glasses on spinal fusion: a cross-disciplinary systematic review and meta-
analysis of the preclinical and clinical data.

Cottrill E, Pennington Z, Lankipalle N, Ehresman J, Valencia C, Schilling A, Feghali J, Perdomo-Pantoja A,
Theodore N, Sciubba D, Witham T. J. Clin. Neurosci. 2020;78:34-46.12

L2 LEVEL OF EVIDENCE CLINICAL STUDIES

Bone infection surgery

Dead space management strategies in the treatment of chronic osteomyelitis: a retrospective review.
Epstein G, Ferreira N. Eur J Orthop Surg Traumatol 2023 Sep;33:565-570.

The role of bioceramics in the management of osteomyelitic voids.
Ferreira N, Epstein G. SA orthop. j. 2023 Sep;22(3):152-156.

Bioactive glass S53P4 vs autologous bone graft for filling defects in patients with chronic osteomyelitis
and infected non-unions - a single center experience.

Steinhausen E, Lefering R, Glombitza M, Brinkmann N, Vogel C, Mester B, Dudda M.

J. Bone Joint Infect., 6, 73-83, 2021.

The role of bioactive glass in the management of chronic osteomyelitis: a systematic review of
literature and current evidence.
Tanwar Y, Ferreira N. Infect Dis (Lond). 2020 Apr;52(4):219-26.

Treatment of cavitary bone defects in chronic osteomyelitis: Bioactive glass S53P4 vs. calcium
sulphate antibiotic beads.
Ferrando A, Part J, Baeza J. J. Bone Jt. Infect. 2017;2(4):194-201.

Clinical applications of S53P4 bioactive glass in bone healing and osteomyelitic treatment:
A literature review.

van Gestel NA, Geurts J, Hulsen DJ, van Rietbergen B, Hofmann S, Arts JJ.

Biomed Res Int. 2015;2015: 684826.12

Bioactive glass for long bone infection: a systematic review.
Aurégan JC, Bégué T. Injury, Int. J. Care Injured. 2015;46(8):3-7.12

A comparative study of the use of bioactive glass S53P4 and antibiotic-loaded calcium based bone
substitutes in the treatment of chronic osteomyelitis: a retrospective comparative study.

Romano CL, Logoluso N, Meani E, Romano D, De Vecchi E, Vassena C, Drago L.

The British Editorial Society of Bone Joint J. 2014;96B(5):845-50.
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Benign bone tumor surgery

Enchondromas of the Hand: Curettage With Autogenous Bone vs. Bioactive Glass S53P4 for Void
Augmentation.
Lindfors N, Kukkonen E, Stenroos A, Nordback P, Anttila T, Aspinen S. in vivo 36: 1267-1273 (2022).

Clinical experience on bioactive glass S53P4 in reconstructive surgery in the upper extremity showing
bone remodelling, vascularization, cartilage repair and antibacterial properties of S53P4.
Lindfors NC. J Biotechnol Biomaterial. 2011;1(5).

Mastoid surgery

Mid-term outcomes of mastoid obliteration with biological hydroxyapatite versus bioglass:
a radiological and clinical study.

Sahli-Vivicorsi S, Alavi Z, William Bran W, Cadieu R, Meriot P, Leclere J-C, Marianowski R.
Eur Arch Otorhinolaryngol. 2022 Sep;279(9):4379-88.

Mastoid Obliteration: A Comparison of Two Techniques.
Shree N, Ravikumar A, Sarvanam P. Indian J Otolaryngol Head Neck Surg 2022 Aug;74(Suppl 1):692-698.

Mastoid cavity obliteration using bone paté versus bioactive glass granules in the management of
chronic otitis media (squamous disease): a prospective comparative study.
Mishra A, Mallick A, Galagali J, Gupta A, Sethi A, Ghotra A. J Laryngol Otol . 2021 Jun;135(6):492-500.

Mastoid obliteration with synthetic materials: a review of the literature.
Skoulakis C, Koltsidopoulos P, lyer A, Kontorinis G.
The Journal of International Advanced Otology. 2019;15(3):400-4.

Bioactive glass obliteration of the mastoid significantly improves surgical outcome in
non-cholesteatomatous chronic otitis media patients.

Vos J, de Vey Mestdagh P, Colnot D, Borggreven P, Orelio C, Quak J.

Eur Arch Otorhinolaryngol. 2017;274(12):4121-6.

Oral and cranio maxillofacial

Bioactive glass granules S53P4 in osteotomy Le Fort I.
De Souza Cruz E, Souza Jr F, de Menezes L, Tuji F, Carneiro Jr C. Sci Rep. 2020 Jul;10(1):12690.

GUIDELINES

Fracture-related infection: current methods for prevention and treatment.
Foster A, Moriarty F, Trampuz A, Jaiprakash A, Burch M, Crawford R, Paterson D, Metsemakers W-J,
Schuetz M, Richards RG. Expert Review of Anti-infective Therapy. 2020;18:307-21.

Evidence-based recommendations for local antimicrobial strategies and dead space management in
fracture-related infection.

Metsemakers W-J, Fragomen A, Moriarty F, Morgenstern M, Egol K, Zalavras C, Obremskey W, Raschke
M, McNally M. J Orthop Trauma 2020;34:18-29.
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Bone infection

Clinical outcomes and complications of S53P4 bioactive glass in chronic osteomyelitis and septic
E‘ non-unions: a retrospective single-center study.
N Gatti S, Gaddi D, Turati M, Leone G, Arts J, Pessina F, Carminati M, Zatti G, De Rosa L, Bigoni M.
Eur J Clin Microbiol Infect Dis 2024 Mar;43(3):489-499.

= A rare case of calcaneal bone osteomyelitis resulting from local paracoccidioidomycosis in an
g immunosuppressed patient: a case report.
N Dos Santos E, Freitas C, Romanholi P, Silva D, Katayama M, Pires E. J Foot Ankle. 2023 Dec;17(3):191-5.

Outcome and predictors of treatment failure in chronic osteomyelitis using bioactive glass granules
and putty formulations.

Dell'Aquila A, Reis G, Guba G, Targa W, Bongiovanni J, Durigon T, Salles M, Reis F.

Antibiotics 2023 Dec;12(12):1720.

o) bone defects of the femur and tibia.
Findeisen S, Grafe N, Schwilk M, Ferbert T, Helbig L, Haubruck P, Schmidmaier G, Tanner M.
J Pers Med. 2023 Nov;13(12):1644.

Use of autologous bone graft with bioactive glass as a bone substitute in the treatment of large-sized

Dead space management strategies in the treatment of chronic osteomyelitis: a retrospective review.
Epstein G, Ferreira N. Eur J Orthop Surg Traumatol 2023 Sep;33:565-570.

= The role of bioceramics in the management of osteomyelitic voids.
' Ferreira N, Epstein G. SA orthop. j. 2023 Sep;22(3):152-6.

S53P4 bioactive glass putty in the local treatment of cavitary chronic osteomyelitis.
Reis G, Cuba G, de Gastro Targa W, Miras P, Bongiovanni J, Salles M, Reis F, Dell’Aquila A.
Acta Ortop Bras. 2023 Feb;31(1):e258453.

Utilization of bioactive glass S53P4 inside an induced membrane for severe bone defect with high
risk of infection: a multi-center preliminary experience.
Aurégan J, Villaina B, Glombitzac M, Blokhuis T, Heinanen M, Bégué T. Injury 2022 Oct;53 Suppl 2:513-S19.

Bioactive glass in the treatment of chronic osteomyelitis in children: Description of four consecutive
cases and literature review.
Lazzeri S, Montagnani C, Zanardi A, Beltrami G, Galli L. Injury 2022 Oct;53(10) 3317-21.

T
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Management of chronic osteomyelitis of the femur and tibia: a scoping review.
Arshad Z, Lau E, Aslam A, ThahirA, Krkovic M. EOR 2021 Sep 14;6(9):704-15.

Bioactive Glass Applications: A Literature Review of Human Clinical Trials.
Cannio M, Bellucci D, Roether J, Boccaccini D, Cannillo V. Materials 2021, 14(18), 5440.

V4

Bioactive glass S53P4 to fill-up large cavitary bone defect after acute and chronic osteomyelitis treated
with antibiotic-loaded cement beads: a prospective case series with a minimum 2-year follow-up.
Kojima K, MD, Silva F, Leonhardt M, Carvalho V, Oliveira P, Lima A, Reis P, Silva J. Injury. 2021 Jul;52
Suppl 3:523-528.

o (g

V4

Bioactive glass S53P4 vs autologous bone graft for filling defects in patients with chronic
osteomyelitis and infected non-unions? a single center experience.

Steinhausen E, Lefering R, Glombitza M, Brinkmann N, Vogel C, Mester B, Dudda M. J. Bone Joint
Infect. 2021;6:73-83.
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Use of contemporary biomaterials in chronic osteomyelitis treatment: clinical lessons learned and
literature review.
Geurts J, van Vugt T, Arts J. J Orthop Res. 2021;39:258-64.

The management of chronic osteomyelitis in adults: outcomes of an integrated approach.
Venter R, Tanwar S, Grey J-P, Ferreira N. SA orthop. j. 2021 Feb;20(1):33-38.

Treatment of infected tibial non-unions using a BMAC and S53P4 BAG combination for
reconstruction of segmental bone defects: a clinical case series.
Van Vugt T, Geurts J, Blokhuis T. Injury October 7, 2020;8:37.
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Spine

The effect of bioactive glasses on spinal fusion: a cross-disciplinary systematic review and meta-
analysis of the preclinical and clinical data.

Cottrill E, Pennington Z, Lankipalle N, Ehresman J, Valencia C, Schilling A, Feghali J, Perdomo-Pantoja
A, Theodore N, Sciubba D, Witham T. J. Clin. Neurosci. 2020;78:34-46.

The use of bioactive glass as a posterolateral graft in patients with infected spondylodesis.
Voorde P, Geurts J. J Case Rep Images Orthop Rheum 2019;4:100019Z14PV2019.

Novel bioactive glass putty (S53P4) as bone graft expander in minimally invasive lumbosacral
interbody fusion.
Saarenpaa |, Hirvonen J, Frantzén J. J Minim Invasive Spine Surg Tech. 2018;3(2):52-58.

Reconstruction of vertebral bone defects using an expandable replacement device and bioactive
glass S53P4 in the treatment of vertebral osteomyelitis: Three patients and three pathogens.
Kankare J, Lindfors NC. Scan J Surg. 2016;105(4):248-53.

Posterolateral spondylodesis using bioactive glass S53P4 and autogenous bone in instrumented
unstable lumbar spine burst fractures. A prospective 10-year follow-up study.

Rantakokko J, Frantzén J, Heindnen J, Kajander S, Kotilainen E, Gullichsen E, Lindfors NC.

Scan J Surg. 2012;101(1):66-71.

Instrumented spondylodesis in degenerative spondylolisthesis with bioactive glass and autologous
bone. A prospective 11-year follow-up.

Frantzén J, Rantakokko J, Aro H, Heindnen J, Kajander S, Gullichsen E, Kotilainen E, Lindfors NC.

J Spinal Disorder Tech. 2011;24(7):455-61.

Mastoid

Efficacy of S53P4 bioactive glass for the secondary obliteration of chronically discharging radical
cavities.
Kroon V, Mes S, Borggreven P, van de Langenberg R, Colnot D, Quak J. OTO Open 2023 Nov;7(4):e96.

Use of Bonalive in obliterative mastoidectomy: anatomical results and clinical outcome.
Fassone E, Fabiano B, Caracciolo A, Sapino S, Ferrero V. Eur Arch Otorhinolaryngol 2023
Mar;280:3577-3583.

Antibiotics in mastoid and epitympanic obliteration with S53P4 bioactive glass: a retrospective study.
Alciato L, Bernardeschi D, Pourcher V, Mkrtchyan N, Tankéré F, Sterkers O, Lahlou G. Laryngoscope
Investig Otolaryngol. 2022 Sep;7:1584-94.

Cholesteatoma surgery in the pediatric population: remaining challenges in the era of mastoid obliteration.
Kroon V, Mes S, Borggreven P, van de Langenberg R, Colnot D, Quak J.
Eur Arch Otorhinolaryngol. 2023 Apr;280(4):1713-1722.

Bioactive glass (S53P4) as obliteration material in subtotal petrosectomy: initial experience.
Lindeboom J, Colnot D, Buwalda J. J Laryngol Otol. 2023 Jan;137(1):105-107.
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= Mastoid Obliteration Using S53P4 Bioactive Glass in Cholesteatoma Surgery: A 10-Year Single-Center
' Experience in 173 Adult Patients with Long-Term Magnetic Resonance Imaging Controlled Follow-up.
Kroon, Mes S, Borggreven P, van de Langenberg R, Colnot D, Quak J. Otol
Neurotol. 2022 Dec 1;43(10):1181-8.

Mid-term outcomes of mastoid obliteration with biological hydroxyapatite versus bioglass: a
radiological and clinical study.

Sahli-Vivicorsi S, Alavi Z, William Bran W, Cadieu R, Meriot P, Leclere J-C, Marianowski R.

Eur Arch Otorhinolaryngol. 2022 Sep;279(9):4379-88.

Mastoid Obliteration: A Comparison of Two Techniques.
Shree N, Ravikumar A, Sarvanam P. Indian J Otolaryngol Head Neck Surg 2022 Aug;74(Suppl 1):692-698.

Postoperative surgical site infection in cholesteatoma surgery with and without mastoid obliteration,
what can we learn?
Cals F, van der Toom H, Metselaar R, van Linge A, van der Schroeff M, Pauw R. J Otol. 2022 Jan;17(1):25-30.

Mastoid Obliteration Using Bioactive Glasss—Our Experience.
Velusamy A, Hameed N, Anand A. Annals of Otology and Neurotology 2021 Sep; 4(02): 057-061.

Implantation of the Bonebridge BCI 602 after Mastoid Obliteration with S53P4 Bioactive Glass: A
Safe Method of Treating Difficult Anatomical Conditions-Preliminary Results.
Krél B, Cywka K, Skarzy'nska M, Skarzy'nski P. Life (Basel) 2021 Apr 22;11(5):374.
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Cochlear Implantation and Mastoid Obliteration with Bioactive Glass after Canal Wall Down
Mastoidectomy.
Hadicke J, Bernardeschi D, Langer J. Ann Otolaryngol Rhinol 2021; 8(3): 1267.

A Multicenter Retrospective Case Review of Outcomes and Complications of S53P4 Bioactive Glass.
Leonard C, McNally S, Adams M, Hampton S, McNaboe E, Reddy C, Bailie N.
J Int Adv Otol 2021; 17(3):234-238.

Mastoid cavity obliteration using bone paté versus bioactive glass granules in the management of
chronic otitis media (squamous disease): a prospective comparative study.
Mishra A, Mallick A, Galagali J, Gupta A, Sethi A, Ghotra A. J Laryngol Otol. 2021 Jun;135(6):492-500.
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Mastoid obliteration with S53P4 bioactive glass after canal wall down mastoidectomy: preliminary
results.
Krél B, Porowski M,Cywka K, Skarzyriska M, Skarzyriska P. Am J Otolaryngol. Mar-Apr 2021;42(2):102895.

Mastoid obliteration with S53P4 Bioactive glass can make bonebridge implantation feasible: a case report.
Krél B, Porowski M,Cywka K, Skarzyriska M, Skarzynski P. Am J Case Rep, 2020; 21: €925914.

Management of tegmen defects with mastoid and epitympanic obliteration using S53P4 bioactive glass.
Remangeon F, Lahlou G, Alciato L, Tankere F, Mosnier |, Sterkers O, Pyatigorskaya N, Bernardeschi D.
Laryngoscope Investigative Otolaryngology. 2020;5(2):297-304.

18F-NaF PET/CT imaging of bone formation induced by bioactive glass S53P4 after mastoid obliteration.
Timmermans A, Quak J, Hagen P, Colnot D. European J Hybrid Imaging. 2019;3:18.

Mastoid obliteration with synthetic materials: a review of the literature.
Skoulakis C, Koltsidopoulos P, lyer A, Kontorinis G. J Int Adv Otol. 2019 Dec;15(3):400-4.
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= Bioactive glass granules for mastoid and epitympanic surgical obliteration: CT and MRI appearance.
' Bernardeschi D, Law-ye B, Bielle F, Hochet B, Sterkers O, Dormont D, Pyatigorskaya N.
> Eur Radiol. 2019 Mar 19. doi: 10.1007/s00330-019-06120-z.

= Anatomical, functional and quality-of-life results for mastoid and epitympanic obliteration with
' bioactive glass S53P4: a prospective clinical study.
Bernardeschi D, Pyatigorskaya N, Russo FY, De Seta D, Corallo G, Ferrary E, Nguyen Y, Sterkers O.
Clin Otolaryngol. 2017;42(2):387-96.

Mastoid obliteration with S53P4 bioactive glass in cholesteatoma surgery.
de Veij Mestdagh P, Colnot D, Borggreven P, Orelio C, Quak J.
Acta Oto-Laryngologica 2017;137(7):690-94.

= Bioactive glass obliteration of the mastoid significantly improves surgical outcome in
' non-cholesteatomatous chronic otitis media patients.

Vos J, de Vey Mestdagh P, Colnot D, Borggreven P, Orelio C, Quak J.

Eur Arch Otorhinolaryngol. 2017;274(12):4121-6.

obliteration surgery: prospective clinical study.

IE Cutaneous and labyrinthine tolerance of bioactive glass S53P4 in mastoid and epitympanic
Q
Bernardeschi D, Nguyen Y, Mosnier |, Smail M, Sterkers O. BioMed Research International. 2015:1-6.

Obliteration von Mastoidhohlen.
Schimanski G, Schimanski E. HNO. 2015;63(8):538-45.

Bioactive glass S53P4 in mastoid obliteration surgery for chronic otitis media and cerebrospinal fluid
leakage.

Sarin J, Grénman R, Aitasalo K, Pulkkinen J. Annals of Otology, Rhinology & Laryngology.
2012;121(9):563-9.

Mastoidectomy cavity obliteration with bioactive glass: a pilot study.
Silvola JT. Otolaryngology - Head and Neck Surgery. 2012;147(1):119-26.

Bioactive glass S53P4 in the filling of cavities in the mastoid cell area in surgery for chronic otitis media.
Stoor P, Pulkkinen J, Grénman R. Annals of Otology, Rhinology & Laryngology. 2010;119(6):377-82.
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Oral and cranio maxillofacial

Bioactive glass granules S53P4 in osteotomy Le Fort I.
De Souza Cruz E, Souza Jr F, de Menezes L, Tuji F, Carneiro Jr C. Sci Rep. 2020 Jul;10(1):12690.
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Osteotomy site grafting in bilateral sagittal split surgery with bioactive glass S53P4 for skeletal stability.
Stoor P, Apajalahti S, Kontio R.J Craniofac Surg. 2017 Oct;28(7):1709-16.
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Regeneration of cystic bone cavities and bone defects with bioactive glass S53P4 in the upper and
lower jaws.
Stoor P, Apajalahti S, Kontio R. J Craniofac Surg. 2017 Jul;28(5):1197-205.
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Bioactive-glass in oral and maxillofacial surgery.
Profeta AC, Huppa C. Craniomaxillofac Trauma Reconstr. 2016;9(1):1-14.

The use of anatomically drop-shaped bioactive glass S53P4 implants in the reconstruction of orbital
floor fractures. A prospective longterm follow-up study.
Stoor P, Mesiméki K, Lindqvist C, Kontio R. J Craniomaxillofac Surg. 2015;43(6):969-75.

Adipose stem cells used to reconstruct 13 cases with cranio-maxillofacial hard-tissue defects.
Sandor G, Numminen J, Wolff J, Thesleff T, Miettinen A, Tuovinen V. et al.
Stem Cells Trans Med. 2014;3(4):530-40.

Craniofacial bone reconstruction with bioactive fiber-reinforced composite implant.
Aitasalo K, Piitulainen J, Rekola J, Vallittu P. Head Neck. 2014;36(5):722-8.

Novel composite implant in craniofacial bone reconstruction.
Peltola M, Vallittu P, Vuorinen V, Aho A, Puntala A, Aitasalo K.
Eur Arch Otorhinolaryngol. 2012;269(2):623-8.

Reconstruction of orbital wall defects with bioactive glass plates.
Peltola M, Kinnunen |, Aitasalo K. J Oral Maxillofac Surg. 2008;66(4):639-46.

Long-term tissue reactions of three biomaterials in craniofacial surgery.
Peltola M, Aitasalo K, Tirri T, Rekola J, Puntala A. Key Engineering Materials. 2008;361-3:1343-6.

Bioactive glass hydroxyapatite in fronto-orbital defect reconstruction.
Aitasalo K, Peltola M. Plast Reconstr Surg. 2007;120(7):1963-72.

Bioaktiivinen lasi - suomalaista tutkimusta ja tuotekehitysta.
Peltola M. Erikoislaakéri. 2007;5:211-4.

Bioactive glass granules as a bone adjunctive material in maxillary sinus floor augmentation.
Turunen T, Peltola J, Yli-Urpo A, Happonen R. Clin Oral Impl Res. 2004;15(2):135-41.

Bioaktiivinen lasi paan ja kaulan alueen kirurgiassa.
Aitasalo K, Peltola M. Duodecim. 2004;120:1986-93.

Bioactive glass and turbinate flaps in the repair of nasal septal perforations.
Stoor P, Grénman R. Ann Otol Rhinol. 2004;113(8):655-61.

Repair of orbital floor fractures with bioactive glass implants.
Aitasalo K, Kinnunen |, Palmgren J, Varpula M. J Oral Maxillofac Surg. 2001;59:1390-5.

Bioactive glass S53P4 in repair of septal perforations and Its interactions with the respiratory
infection-associated microorganisms Heamophilus influenzae and Streptococcus pneumoniae.
Stoor P, Séderling E, Grénman R. J Biomed Mater Res. 2001;58:113-20.
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Reconstruction of orbital floor fractures using bioactive glass.
Kinnunen |, Aitasalo K, P6llénen M, Varpula M. J CranioMaxillofac Surg. 2000;28, 229-34.

Bioactive glass granules and plates in the reconstruction of defects of the facial bones.
Suominen E, Kinnunen J. Scand J Plast Reconstr Surg Hand Surg. 1996;30(4):281-9.

Augmentation of the maxillary sinus wall using bioactive glass and autologous bone.
Turunen T, Peltola J, Kangasniemi |, Jussila J, Uusipaikka E, Yli-Urpo A, Happonen R-P.
Bioceramics. 1995;8:259-64.

Frontal sinus

Long-term microscopic and tissue analytical findings for 2 frontal sinus obliteration materials.
Peltola M, Aitasalo K, Aho AJ, Tirri T, Suonpéé J. J Oral Maxillofac Surg. 2008;66(8):1699-707.

Bioactive glass S53P4 in frontal sinus obliteration: a long-term clinical experience.
Peltola M, Aitasalo K, Suonpaa J, Varpula M, Yli-Urpo A. Head and Neck. 2006;28(9):834-41.

Bioactive glass S53P4 in frontal sinus obliteration. A 9-year experience.
Aitasalo K, Peltola M, Suonpaa J, Yli-Urpo A. Key Engineering Materials. 2001;192-195:877-80.

Clinical follow-up method for frontal sinus obliteration with bioactive glass S53P4.
Peltola M, Suonpaa J, Maattanen H, Varpula M, Aitasalo K, Yli-Urpo A, Laippala P.
J Biomed Mater Res. 2001;58(1):54-60.

Experimental follow-up model for clinical frontal sinus obliteration with bioactive glass (S53P4).
Peltola M, Suonpaa J, Aitasalo K, Maattanen H, Andersson O, Yli-Urpo A, Laippala P.
Acta Otolaryngol. 2000;543:167-9.

Obliteration of the frontal sinus cavity with bioactive glass.
Peltola M, Suonpaa J, Aitasalo K, Varpula M, Yli-Urpo A, Happonen R. Head and Neck. 1998;20(4):315-9.

Behaviour of bioactive glass (S53P4) in human frontal sinus obliteration.
Aitasalo K, Suonpaa J, Peltola M, Yli-Urpo A. Bioceramics. 1997;10:429-32.

Obliteration of frontal sinuses with bioactive glass after chronic suppurative sinusitis.
One year follow up.

Aitasalo K, Peltola M, Suonpaa J, Yli-Urpo A, Andersson O, Varpula M, Happonen R.
Bioceramics. 1994;7:409-14.

Other studies

Bioglass and Bioactive Glasses and Their Impact on Healthcare.
Jones J, Brauer D, Hupa L, Greenspan D. Int J Appl Glass Sci 7 2016 Nov;7(4):423-34.

18


https://www.joms.org/article/S0278-2391(07)02117-9/abstract
https://www.ncbi.nlm.nih.gov/pubmed/16823870
https://www.scientific.net/KEM.192-195.877
https://www.ncbi.nlm.nih.gov/pubmed/11152998
https://www.ncbi.nlm.nih.gov/pubmed/10909011
https://www.ncbi.nlm.nih.gov/pubmed/9588704
https://www.sciencedirect.com/science/article/pii/B9780080421445500686?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B9780080421445500686?via%3Dihub
https://www.ncbi.nlm.nih.gov/pubmed/22043972
https://www.ncbi.nlm.nih.gov/pubmed/11110155
https://www.ncbi.nlm.nih.gov/pubmed/8976023
https://ceramics.onlinelibrary.wiley.com/doi/abs/10.1111/ijag.12252
https://ceramics.onlinelibrary.wiley.com/doi/abs/10.1111/ijag.12252

Bonalive

E

19

PRECLINICAL STUDIES

Effect of S53P4 bioactive glass and low-level laser therapy on calvarial bone repair in rats
submitted to zoledronic acid therapy.

Bellato C, Oliveira D, Kasaya M, Moreira D, Cini M, Saraiva P, Gulinelli J, Santos P. Acta Cir Bras.
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Bone regeneration
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CONTACT

Bonalive headquarters

Bonalive Biomaterials Ltd

Tel. +358 40177 44 00

Biolinja 12, 20750 Turku, Finland
contact@bonalive.com
www.bonalive.com

Bonalive is an ISO 13485:2016 certified, class lll medical device company

Bonalive® granules, Bonalive® granules CMF, Bonalive® putty and Bonalive® putty MIS are
CE marked products.

Follow us

bonalive.com &3 YouTube m

For indications, contraindications, warnings and precautions related to Bonalive® products reference IFU within product package.

Please note that the products and the literature references listed in this brochure are not FDA Cleared for US commercialization.
For Bonalive® products sold in the USA, please visit https://www.bonalive.com/en-us.
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Stimulating our own biological
machinery - can this be done?
Assoc. Prof. Nina Lindfors

Assoc. Prof. Lindfors presents some promising new
results of applying bioactive glass to stimulate new

bone growth.

Video (13:29)

Article Polymer-coated bioactive glass S53P4 increases VEGF and TNF expression in an induced membrane
model in vivo. Bjorkenheim R, Strémberg G, Pajarinen J, Ainola M, Uppstu P, Hupa L, Bohling TO,
Lindfors NC. 2017.


https://vimeo.com/365515057/33ac269e94
https://vimeo.com/365515057/33ac269e94
https://vimeo.com/365515057/33ac269e94
https://link.springer.com/article/10.1007/s10853-017-0839-6
https://link.springer.com/article/10.1007/s10853-017-0839-6
https://link.springer.com/article/10.1007/s10853-017-0839-6
https://vimeo.com/365515057/33ac269e94
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S53P4 bioactive glass
- a highly cost-effective solution

MD Dr. Jan Geurts
MD Dr. Geurts shares an eye-opening study of the
cost-savings a 1-step compared to a 2-step procedure

might imply when treating infected bone.

Video (8:42)

Article Cost-effectiveness study of one-stage treatment of chronic osteomyelitis with bioactive glass S53P4.

Geurts J, van Vugt T, Thijssen E, Arts J. Materials. 2019;30;12(19).
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The role of S53P4 bioactive
glass in septic non-union
surgery

Dr. Martin Glombitza

Dr. Glombitza shares his experiences of treating
septic non-unions with bioactive glass.

Video (10:58)

Article The use of bioactive glass S53P4 as bone graft substitute in the treatment of chronic osteomyelitis and

Infected non-unions - a retrospective study of 50 patients. Al Malat TA, Glombitza M, Dahmen J, Hax
P-M, Eva Steinhausen E. 2018.


https://vimeo.com/365516665/ab306d9007
https://vimeo.com/365516665/ab306d9007
https://vimeo.com/365516665/ab306d9007
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https://vimeo.com/365516665/ab306d9007
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Antibacterial bioactive glass, S53P4,
for chronic bone infections
- a multinational study
Assoc. Prof. Nina Lindfors
Assoc. Prof. Lindfors presents results from the multinational
study using S53P4 for the resolution of bone infections and
dead space management.
Video (23:59)
Article Antibacterial bioactive glass, S53P4, for chronic bone infections - a multinational study.

Lindfors N, Geurts J, Drago L, Arts JJ, Juutilainen V, Hyvénen P, Suda A, Domenico A, Artiaco S,
Alizadeh C, Brychcy A, Bialecki J, Romano C. 2017.


https://vimeo.com/384980581/937b689a40
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https://www.ncbi.nlm.nih.gov/pubmed/28050878
https://www.ncbi.nlm.nih.gov/pubmed/28050878
https://www.ncbi.nlm.nih.gov/pubmed/28050878
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What is the role of S53P4
bioactive glass in diabetic foot
treatment?

Dr. Roberto De Gigilio

Dr. De Gigilio talks about his experiences from using bioactive
glass in the treatment of chronic osteomyelitis for

patients with diabetes mellitus. Dr. De Giglio is a diabetologist
and talks about the promising results of his research, where
bioactive glass S53P4 has been compared with current standard
of care in treating diabetic foot complications.

Video (6:26)

Article Bioactive glass S53P4: a new opportunity for the treatment in the diabetic foot osteomyelitis.

De Giglio R, Stefani |, Mondello T, De Filippis G, Mazzone A. Eur J Intern Med. 2018 Aug;54:e15-€16.
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S53P4 bioactive glass putty in
MIS spine surgery

Adjunct Prof. Janek Frantzén

Adjunct Prof. Janek Frantzén shares his experience of
using S53P4 bioactive glass putty in minimal invasive

spine surgery.

Video (12:42)

Article Novel bioactive glass putty (S53P4) as bone graft expander in minimally invasive lumbosacral interbody
fusion. Saarenpéa |, Hirvonen J, Frantzén J. J Minim Invasive Spine Surg Tech. 2018;3(2):52-58.
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