MagnetOs VAC Submission Content 
Instructions
The following content has been developed to help respond to requests from Value Analysis Committees to provide detail about MagnetOs and its potential benefits versus other products.  Each section may be used individually for submissions or emails to surgeons, depending on the nature of the request.  Each complete section or paragraph must be used in its entirety and referenced appropriately, with no individual sentences to be taken out of context.
MagnetOs mechanism of action
MagnetOs is a bone graft like no other: thanks to its NeedleGripTM surface technology, it grows bone even in soft tissues.   This surface technology provides traction for our body’s vitally important ‘pro-healing' immune cells (M2 macrophages).*†1,2
This in turn, unlocks previously untapped potential to stimulate stem cells - and form new bone throughout the graft.3-5
The growing body of science behind NeedleGrip is called osteoimmunology. But for surgeons and their patients it means one thing: a more predictable fusion.*‡5
MagnetOs formulations and indications
MagnetOs is available in four formulations: MagnetOs Granules, MagnetOs Putty, MagnetOs Easypack Putty and MagnetOs Flex Matrix.  
MagnetOs Granules is indicated standalone in posterolateral spinal fusion, extremities, pelvis; MagnetOs Putty is indicated as 1:1 extender with autograft in posterolateral spinal fusion, and standalone in extremities and pelvis; MagnetOs Easypack Putty is indicated as a 1:1 extender with autograft in posterolateral spinal fusion; and MagnetOs Flex Matrix is indicated as a 1:1:1 extender in posterolateral spinal fusion with autograft and BMA.6,7,8,9 Please refer to the instructions for use for your local region for a full list of indications, contraindications, warnings, and precautions.
MagnetOs’ growing body of evidence
At Kuros, we believe that a greater quality and quantity of science holds the key to easing the burden of back surgery. Every day, we put our 150 years’ combined research experience to work in achieving this, which includes:
8 clinical trials initiated.
>30 patents granted.
>320 scientific papers published.
>10,000 patients successfully treated.

MagnetOs is the subject of 8 clinical trials including 5, level-I prospective RCTs. One of these studies comparing to the gold standard, iliac crest bone graft, is a prospective, observer and patient blinded, multi-center, intra-patient, randomized controlled clinical trial.  In this study, MagnetOs Granules were compared to the gold standard of autograft in human subjects undergoing posterolateral fusions of one to six-levels from T10-S2. The MagnetOs Granules were used standalone, without added autograft or BMA. Of the 100 patients enrolled in this study, 50 patients have thus far completed one year follow-up with fine-cut CTs, read independently by two blinded spine surgeons. Of the first 50 patients, the fusion rate for the MagnetOs Granules used standalone was 78% (39/50 subjects), while the autograft fusion rate was 42% (21/50 patients).10
A long history of developing class-leading bone grafts
Kuros Biosciences is a fast-growing leader in the development of spinal fusion biologics that ease the burden of back pain. With locations in the United States, Switzerland, and the Netherlands, Kuros is listed on the SIX Swiss Exchange.  The company’s first commercial product, MagnetOs, is a unique synthetic bone graft that has already been used successfully across three continents and in more than 10,000 spinal fusion surgeries. The next candidate in the Kuros pipeline is Fibrin-PTH – the first drug-biologic combination for interbody spinal fusions, currently undergoing a Phase 2 clinical trial in the U.S. 
Kuros was formed in 2017, through the merger of Kuros Biosurgery AG and Xpand biotechnology BV. Kuros Biosurgery was created as a spin-off from the prestigious ETH institute in Zurich, where Jeff Hubbell, a leading researcher in the field of biomaterials, and his team developed the proprietary TG hook peptide linker technology that underpins the current Fibrin-PTH clinical development program. The roots of Xpand Biotechnology originated more than 30 years ago when the current CEO at Kuros, Prof. Joost de Bruijn, began a long and distinguished career developing calcium phosphate bone grafts. Since that time, Prof. de Bruijn has been responsible for the development of products sold by Isotis, Integra, Seaspine, Nuvasive - and most recently by Kuros itself. 
MagnetOs is the latest in a long line of calcium phosphate bone grafts developed by the team at Kuros – and features the unique NeedleGrip surface technology. Over a decade ago, our scientists discovered that calcium phosphates could form bone in soft tissues without added cells or growth factors. Using the latest research techniques, the team then made a vital discovery: that the proprietary submicron needle-shaped features of the NeedleGrip surface could modulate immune cell polarization in favor of a pro-healing response - thus unlocking previously untapped potential to stimulate stem cells and form bone through the graft.
MagnetOs has been on the market in the EU since 2017 and in the U.S. since 2018.  
Why choose MagnetOs over other bone grafts
Equivalent to the ‘gold-standard’ of autograft
As a bone graft extender, MagnetOs leads to the formation of uniform, stable and reliable posterolateral fusions. Complete bridging of bone, equivalent to that of autograft, has been demonstrated in validated and clinically-relevant animal studies of posterolateral fusion as well as an ongoing prospective, multi-center randomized, intra-patient controlled trial.3-5,10*
Validated by real-world evidence
MagnetOs has three years of real-world experience in clinical practice, including use in over 10,000 patients, and 5 years of clinical follow-up.

Free of animal and human tissues
Unlike other products (such as i-FACTOR®, Trinity Evolution®, and ViviGen®), MagnetOs Granules, MagnetOs Putty and MagnetOs Easypack Putty are free of animal or human-derived tissue which eliminates the potential risk of infectious disease transmission and alleviates patient concerns during surgical consent for use of animal products in surgery6-8
A single product for both spine and orthopedic surgeries
Unlike other products such as i-FACTOR® and Infuse, MagnetOs Putty is FDA-cleared as an extender for fusion at all levels of the posterolateral spine and for the use as a standalone graft in the extremities, to suit wider utilization across your health system and better optimization of your purchasing streams.7

Ready to use
Unlike cell-based allografts such as Trinity Elite® and ViviGen®, – which need to be stored frozen and thawed with specific protocols to preserve cell viability – MagnetOs can be stored at room temperature with no special storage requirements.†6-12  Unlike Infuse – which requires a 15-minute incubation period in the OR – MagnetOs requires no preparation time, saving you time in the OR.13

Proven chemical composition
MagnetOs is a bi-calcium phosphate, 75-65% TCP (Tri-Calcium Phosphate - Ca3(PO4)2) and 25-35% Hydroxyapatite (Ca10(PO4)6 (OH)2) resorbable micro-structured bone void filler for the repair of bony defects.6-9  
Calcium phosphate products have a long history of safety data, low risk of disease transmission, and are more economical than products such as i-FACTOR®, Infuse or cell-based products such as Trinity Elite® or Vivigen®.14,15
Considering MagnetOs vs. OsteoAmp® (DBM)
OsteoAmp® is allograft bone, derived from human donated tissues, that has been demineralized using the company's proprietary AMP process.16
There is a potential for disease transmission with DBM products
OsteoAmp® contains donor bone which is associated with a risk of disease transmission and serious cases have been reported 17
The activity of osteoinductive factors and osteoconductive scaffold in DBMs depends on donor characteristics and processing techniques
The results of two studies by Russel et al, et al. and Bae have proven that there is great variability in performance of DBMs, not only between different products, but also between lots of the same product.18,19 
MagnetOs has shown fusion rates comparable to the gold-standard of autograft
Two retrospective OsteoAMP® studies showed 93.3% Interbody fusion at 12 months and 97.6% cervical fusion at 12 months. However, in both of these studies OsteoAMP® used as an extender, there was no controlling of the volume of bone graft, and there was variability in determining fusion (X-ray or CT). 20,21 
One prospective study of OsteoAMP® in posterolateral spinal fusion determined a fusion rate of 73.9% on CT scan at one-year. This study had no control arm, there was no mention of volume control, and OsteoAMP® was used as an extender. 22
MagnetOs is ready to use
Optimal storage conditions for OsteoAmp® are 11-25°C and thaw to ambient temperature before use.16
Considering MagnetOs vs. Trinity Elite®
Trinity Elite® is a cryopreserved, viable cellular allograft containing cancellous bone and demineralized cortical bone.11
There is a potential for disease transmission with cell-based allograft products
There have been recent incidence of disease transmission associated with cell-based and human tissue products.  MagnetOs does not contain any human cells or tissue products and carries low risk of disease transmission.  In 2021, a contaminated CBA product was implanted into 113 patients across 18 States. Eight of these patients died, and the suspected cause was tuberculosis.23

There is limited data on cell-based allograft products 
The FDA doesn't require an efficacy review process for these products. There has never been a Level I randomized controlled trial of a CBA product and there is no conclusive proof that cells taken from donated tissue are viable once implanted.24 In fact, the only unsponsored Level IV study ever conducted on this technology failed to find any benefit of using stem cells.25
Cell-based allograft products are known to be costly
One proven attribute of CBA is its financial cost. This technology can be more than 25% more expensive than using a synthetic bone graft. Yet the efficacy and performance it delivers beyond a standard allograft still remains unproven - and hypothetical.15

Trinity Elite® is not ready to use at ambient temperature
Allograft products containing stem cells like Trinity Elite®, need to be frozen and subsequently thawed extremely carefully to avoid the cells losing their viability. The defrosting process in the OR alone takes several valuable minutes.11
Considering MagnetOs vs. Infuse® (BMP):
Infuse® Bone Graft consists of recombinant human Bone Morphogenetic Protein-2 (rhBMP-2, known as dibotermin alfa) placed on an absorbable collagen sponge (ACS).26
MagnetOs carries a broader label indication compared to Infuse®
MagnetOs Granules is indicated standalone in posterolateral fusion of the cervical, thoracic, and lumbar spine, as well as standalone in the extremities and pelvis versus Infuse® which is indicated for spinal fusion procedures in skeletally mature patients with degenerative disc disease at one level from L2-S1, who may also have up to Grade 1 spondylolisthesis or Grade 1 retrolisthesis at the involved level.6,26  

Infuse® must not be used without the Medtronic Interbody Fusion Device component
The Infuse® Bone Graft/Medtronic Interbody Fusion Device consists of two components containing three parts – a spinal fusion cage, a recombinant human bone morphogenetic protein, and a carrier/scaffold for the bone morphogenetic protein and resulting bone.  These components must be used as a system for the prescribed indication described above.26

Infuse® is associated with documented safety concerns 
Safety concerns include inflammation, seroma formation, ectopic bone formation and ‘shell-like’ bone that does not act like mature lamellar bone. These complications may lead to swelling, anatomic bone resorption and neurological dysfunction.14, 27-30 To date, there are no documented safety concerns for any of the above associated with MagnetOs.31 
If the Infuse® Bone Graft component is not used within two hours after reconstitution, it must be discarded.26   Conversely, MagnetOs does not have an on-label expiration time after opening.6-9 
The Infuse® Bone Graft/Medtronic Titanium Threaded Interbody Fusion Device should not be used in pregnant women. The potential effects of rhBMP-2 on the human fetus have not been evaluated.26
The Infuse® Bone Graft/Medtronic Titanium Threaded Interbody Fusion Device should not be used in the vicinity of a resected or extant tumor, in patients with any active malignancy or patients undergoing treatment for a malignancy. 26
BMPs are amongst the most expensive of bone graft options on the market15
Considering MagnetOs vs. i-FACTORTM:
i-FACTORTM Peptide Enhanced Bone Graft is a composite bone graft material consisting of multiple components – a synthetic peptide (P-15) absorbed onto calcium phosphate particles, which are suspended in a hydrogel carrier.31  
MagnetOs carries a broader label indication compared to i-FACTORTM
The indications for the product are extremely narrow, which limits it’s use for many procedures.31
I-Factor is indicated for use in skeletally mature patients for reconstruction of a degenerated cervical disc at one level from C3-C4 to C6-C7 following single-level discectomy for intractable radiculopathy (arm pain and/or a neurological deficit), with or without neck pain, or myelopathy due to a single-level abnormality localized to the disc space, and corresponding to at least one of the following conditions confirmed by radiographic imaging (CT, MRI, X-rays): herniated nucleus pulposus, spondylosis (defined by the presence of osteophytes), and/or visible loss of disc height as compared to adjacent levels, after failure of at least 6 weeks of conservative treatment. i-FACTOR Peptide Enhanced Bone Graft must be used inside an allograft bone ring and with supplemental anterior plate fixation.31
MagnetOs uses a PEG/PLA (MagnetOs Putty and MagnetOs Easypack Putty) or bovine (MagnetOs Flex Matrix) carrier, specifically designed to avoid migration
Historically, CMC carriers (as used in i-FACTORTM) have been troublesome as they are hydrophobic, tend to swell, and can lead to migration.32 
Four spinal fusion studies (pre-clinical and clinical) have reported migration of i-FACTOR after implantation.34-36 
i-FACTORTM forms bone through creeping edge repair
MagnetOs has demonstrated the ability to form bone in a muscle pouch.  This results in bone forming throughout the defect simultaneously rather than from end-to-end via creeping edge repair as seen with traditional bone graft substitutes.  Furthermore, the effects of peptide P-15 have not been accurately translated to improved outcomes in spinal fusion.37*
i-FACTORTM fusion rates are not comparable to the standard
Fusion rate obtained with i-FACTORTM in single-level ACDF was 89% (Level I IDE study), which is lower than average fusion rates of ACDF reported in literature (93-96%). Fusion was assessed via x-ray or CT only, not fine cut CT.37
Furthermore, it is well known that i-FACTORTM is significantly more expensive than other synthetics in the space.15  
Considering MagnetOs vs. Attrax®:
Attrax® Putty is a synthetic, resorbable, osteoconductive bone void filler for the repair of bony defects.  The product consists of granules of > 90% TCP [Tri-Calcium Phosphate] and < 10% Hydroxyapatite, premixed with a synthetic polymeric binder (Alkylene Oxide Copolymer, AOC).38
AttraX® fusion rates are not comparable to the standard
The MagnetOs prospective RCT mentioned above shared the same study protocol and center as Nuvasive used for their Level-1 RCT for AttraX®.  While patients treated with MagnetOs demonstrated a 1-year fusion rate of 78% (39/50), the AttraX®® group demonstrated a 1-year fusion rate of 55% (48/87).  So, in an identical study with an identical study protocol, the MagnetOs group demonstrated a significant increase of 1-year fusion rates.  The authors also reported lack of solid intertransverse fusions and complete graft resorption within 1 year.39
MagnetOs is a next generation bone graft 
AttraX® was developed by the same team of scientists that later developed MagnetOs. MagnetOs is the next generation bone graft with an advanced surface topography and greater volume stability than AttraX®.
Kuros’ CEO Joost DeBruijn, a well-known PhD who developed multiple commercially available bone grafts, was the inventor of Nuvasive’s AttraX® bone graft.  After his discovery of MagnetOs, he sold AttraX® to Nuvasive in 2019.  This has given Kuros the unique ability to compare these products, side by side in scientific, animal, and clinical models.  In all models, MagnetOs outperformed AttraX® in terms of rate of observed bone formation.2,40*
Attrax® has a high resorption rate due to the chemical composition
AttraX® can induce bone formation in intramuscular sites like MagnetOs, but pre-clinical and clinical studies have shown that AttraX® undergoes strong resorption after implantation in the spine, due to the high level of TCP.41, 42 This may have detrimental effects on bone healing.
Considering MagnetOs vs. Mastergraft®: (an example of a first generation synthetic) 
The Mastergraft® family of products are osteoconductive, resorbable scaffolds that may be used as bone graft substitutes and to extend autograft. Mastergraft® is a biphasic calcium phosphate (85% beta-tricalcium phosphate (B-TCP) and 15% hydroxyapatite (HA) in porous granules.43
MagnetOs has superior NeedleGrip surface technology 
Mastergraft®, while revolutionary in its time, was introduced to the market in 2007 as an osteoconductive bone graft extender.  This product’s technology, outside of handling features, has not changed since.   Its topographical features are on a much larger scale than newer synthetic options possessing submicron surface characteristics.  This limits the product’s ability to naturally stimulate new bone growth.43
Considering MagnetOs vs. Vitoss®: (an example of a second generation synthetic)
Vitoss® Bioactive Foam Bone Graft Substitute is a resorbable porous bone void filler for the repair of bony defects, a tricalcium phosphate with added bioglass.44
MagnetOs has higher fusion rates than Vitoss®, which also has high potential for resorption
Vitoss BA/BA2X has repeatedly demonstrated poor fusion outcomes (100% non-union) in pre-clinical rabbit, canine, and sheep posterolateral spinal fusion models, including a comparative study with MagnetOs.5,44,45
Ultraporous TCP and bioglass bone grafts (Vitoss BA/BA2X) have repeatedly been shown to undergo severe resorption and evoke adverse immune reactions after implantation in pre-clinical studies – up to ±70% resorption within 12 weeks.5
The mechanism of action of bioglass has only been shown in vitro and has not been translated to improved spinal fusion outcomes in animals or humans.45
References and disclaimers
*Results from in vivo or in vitro laboratory testing may not be predictive of clinical experience in humans. For important safety and intended use information please visit kurosbio.com. 
†MagnetOs is not cleared by the FDA or TGA as an osteoinductive bone graft.
‡MagnetOs has been proven to generate more predictable fusions than two commercially available alternatives in an ovine model of posterolateral fusion. 
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