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Risk Level High 

Type of Stock Medical Device 
Industry Med-Biomed/Gene 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bone Biologics is pursuing a better and more 
effective way of dealing with back pain requiring 
surgery by developing bone regeneration in spinal 
fusion using the recombinant human protein knows 
as NELL-1/DBX.  
 
The company’s 1Q release showed that the 
company’s cash position remains solid and the 
process toward the ultimate goal of FDA approval 
remains on track. 

52-Week High $5.48 
52-Week Low $1.29 
One-Year Return (%) N/A 
Beta N/A 
Average Daily Volume (sh) 14,886 
  
Shares Outstanding (mil) 10 
Market Capitalization ($mil) $16 
Short Interest Ratio (days) N/A 
Institutional Ownership (%) 1% 
Insider Ownership (%) 70% 

  

Annual Cash Dividend  $0.00 
Dividend Yield (%)  0.00 
  
5-Yr. Historical Growth Rates  
    Sales (%) N/A 
    Earnings Per Share (%) N/A 
    Dividend (%)   N/A 
  

P/E using TTM EPS N/A 

P/E using 2022 Estimate -2.2 

P/E using 2023 Estimate -1.3 
  
  
  

ZACKS ESTIMATES 
 

Revenue  
(in millions of $) 

 Q1 Q2 Q3 Q4 Year 

 (Mar) (Jun) (Sep) (Dec) (Dec) 

2019 0 A    0 A 0 A 0 A 0 A    

2020 0 A    0 A    0 A    0 A    0 A    

2021 0 A    0 A    0 E    0 E    0 E    

2022 0 E    0 E    0 E 0 E    0 E    
  

Earnings per share 
(EPS is operating earnings before non-recurring items) 

 Q1 Q2 Q3 Q4 Year 

 (Mar) (Jun) (Sep) (Dec) (Dec) 

2019 -0.19 A       -0.13 A       -0.08 A       -0.07 A       -0.47 A       

2020 -0.08 A       -0.05 A       -0.05 A       -0.45 A       -0.63 A       

2021 -0.15 A       -0.13 A       -0.49 A       -0.35 A       -1.12 A       

2022 -0.07 A -0.12 E -0.20 E   -0.22 E        -0.61 E      
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BBLG: All signs point upward for Bone 
Biologics. 
 
BBLG continues to report a solid cash position 
that furthers our confidence in the company’s 
ability to continue along the path toward FDA 
approval of potential game-changing bone 
regeneration technology.  
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COMPANY UPDATE 
 
Although the stock (BBLG) of Bone Biologics has suffered along with the rest of the biotech-related 
space, but we remain confident in the company’s technology to improve the bone regeneration 
process, potentially providing relief to millions of back pain sufferers in the US and around the world. 
The NELL-1 protein and the way the Bone is attempting to use it is described in detail below, and the 
initial results in animal testing have been quite encouraging and we are anxious to see the results of 
the upcoming first-in-human trials.  
 
Having promising technology is one thing but having the capital and ability to bring that technology 
through the onerous approval process is almost as important.  We believe the leadership currently in 
place has positioned the company to be able to do just that.  The company’s 1Q earnings release 
showed us that expenses remain in check and the cash balance is a healthy $5.8 million, which 
helps alleviate concern that the company can continue to move the process forward.  Once Bone 
gets into human trials, they will likely need periodic capital infusions, which we believe the current 
leadership has shown the ability to obtain at relatively favorable terms.  
 
We believe the company is currently trading well below our current valuation of just under $8.00 per 
share. The stock has undoubtedly suffered from the overall market pullback and the apparent risk 
aversion among investors but we believe that this provides an opportunity for investors who are 
willing to take on some risk with the potential for a fairly good-sized upside.  
 

 
 
 
 
   
THE SCIENCE 
 
NELL-1 is a novel secreted protein that has been shown that by administering that protein 
intravenously stimulates significant bone formation through the regenerative ability of stem cells. 
There have been various studies showing the effectiveness of the NELL-1 protein in bone 
regeneration in rats, a couple of which can be found here The osteoinductive properties of Nell-1 in a 
rat spinal fusion model - PubMed (nih.gov) and here Nell-1 Enhances Bone Regeneration in a Rat 
Critical-Sized Femoral Segmental Defect Model (nih.gov). The diagram below 
demonstrates/illustrates that NELL-1 acts later in the pathway of bone formation and only grows 
bone in the presence of bone, which improves the safety of the procedure. The Runx2 protein is a 
transcription factor, meaning it attaches to specific regions of DNA and helps control the activity of 
particular genes, in this case activating NELL-1 and being responsible for bone growth. Contrasting, 
the existing process using rhBMP induces a molecular cascade early in the pathway, targeting many 
cells, which could lead to tissue formation in undesirable anatomical locations. 
 
  
 

https://pubmed.ncbi.nlm.nih.gov/17197333/
https://pubmed.ncbi.nlm.nih.gov/17197333/
https://www.ncbi.nlm.nih.gov/sites/ppmc/articles/PMC3089952/
https://www.ncbi.nlm.nih.gov/sites/ppmc/articles/PMC3089952/
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Source: Bone Biologics-Accessed-2/25/2022 https://www.bonebiologics.com/ 

 
 
Tests have shown some impressive results in sheep, which are used in studies like this because of 
their greater body weight and stresses on their bones. For example, NELL-1 increases the fusion 
rate 37.5 points—seen on the left below: 
 
 

 
 
Source: Bone Biologics-Accessed-2/25/2022 https://www.bonebiologics.com/ 

 
  
It also showed significantly increased bone quality: 
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Source: Bone Biologics-Accessed-2/25/2022 https://www.bonebiologics.com/ * = 30% increase in bone area 

 
 
And while growing bone faster and with more area, the growth occurring is of a higher quality, which 
in the case of spinal fusion means more rigid bone formation and less bending: 
 

 
 
Source: Bone Biologics-Accessed-02/25/2022 https://www.bonebiologics.com/ 

 
Finally, the NELL-1 technology has been reviewed by more than 45 Peer Reviewed Publications and 
has been tested in three animal species (rodent, sheep and nonhuman primates) and has shown to 
be effective and addresses some of the challenges involved in spinal fusion by: 
 

 Inducing rapid, controlled, guided bone growth that avoids abnormal bone formation 

 Forming bone in a target specific fashion later in the cascade without inducing inflammation 

 Not initiating bone formation in surrounding tissue 

 

https://www.bonebiologics.com/
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The combination product, NELL-1/DBM is expected to be purified NELL-1 mixed with 510(k) cleared 
Demineralized Bone Putty recommended for use in conjunction with the applicable hardware 
consistent with the indication. The NELL-1/DBM Device will be comprised of a single dose vial of 
NELL-1 recombinant protein mixed with DBM putty in the operating room. A vial of NELL-1 plus DBM 
will be sold in a convenience kit with a diluent and a syringe of 510(k) cleared demineralized bone 
(DBM putty) produced by MTF.  A delivery device will allow the surgeon to mix the reconstituted 
NELL-1 with the appropriate quantity of DBM Putty just prior to implantation. Since committing to this 
process and bring in new leadership Bone Biologics has already surpassed four milestones: 
 

 Demonstrating a successful small laboratory scale pilot run for the manufacturing of the recombinant 

NELL-1 protein in Chinese hamster ovary cells 

 Validation of protein dosing and efficacy in established large animal sheep models pilot study 

 Completed pivotal animal study  

 Filed for a Pilot clinical trial outside the US 

Additionally, Bone Biologics has received Human Research Ethics Committee (HREC) approval for a 
multicenter pilot clinical trial to evaluate NELL-1/DBM in 30 patients in Australia with degenerative 
disc disease. Additionally, UCLA TDG and Bone Biologics received guidance from the FDA that 
NELL-1/DBM will be classified as a combination product with a device lead—meaning the PMA 
approval process will likely be less onerous than if it was a pure drug or classified as a drug lead.  
 
 
 
   
THE MARKET 
 
As mentioned above, the prevalence of back pain in the United States, and around the world, is 
tremendous—with over 65 million Americans reporting some sort of back pain.  The market for Bone 
Biologics, however, is a narrow slice of that pie—although still representing what we believe is a 
great opportunity. Bone is focusing on the procedure known as spinal fusion—a surgery performed 
around 350,000 times in the US and many more when looking globally. Spinal fusion surgery is the 
process of grafting bone, or some synthetic form of bone, in between two vertebrae to stimulate the 
growth of bone between the vertebrae and link them together. Spinal fusion surgery involves an 
incision in the neck or back directly over the spine, or on either side of the spine, or in the abdomen 
or throat so the surgeon can access the spine from the front.  The next step is where NELL-1/DBM 
comes in.  This is point in the surgery where the surgeon uses either bone grafts from the patient or 
a donor’s body or a synthetic substance meant to replicate bone in between the two vertebrae.  The 
fused vertebrae may then be temporarily held together while the bone grows with metal plates, 
screws or rods. The patient can usually go home after a couple of days, but the recovery time can be 
multiple months with activity severely limited, allowing time for the bone to grow in between the two 
vertebrae. Indications from the completed trials of the NELL-1/DBM technology indicate that it could 
cut that recovery time by causing bone regeneration in a more rapid fashion, while reducing the 
chance for unwanted side effects associated with current synthetic substances. As mentioned, spinal 
fusion surgery is not meant for all kinds of back pain but some of the conditions that may be relieved 
by the procedure include: 
 

 Degenerative disk disease 
 Spondylolisthesis 
 Spinal Stenosis 
 Fractured vertebra 
 Infection 
 Herniated disk 
 Tumor 
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The orthobiologics, which are biological substances naturally found in the body that are used to 
promote quicker healing of muscle, tendon and bone injuries, is a $3 billion market, but the spine is 
only a portion of that: 
 

  
Source: Bone Biologics-Accessed-02/25/2022 https://www.bonebiologics.com/  *=including bone, tendon and muscle 

 
The spinal portion of the orhobiologic market is where Bone Biologics is focusing but there are other 
areas of that $3 billion pie that the company should be able to expand into with NELL-1/DBM. There 
are many cases that would benefit from quicker and more structurally sound bone regeneration 
including: 
 

 Spine implant—this is the largest market for bone substitute product—representing more than 70% 
of the total US market according to Transparency Market Research. 

 Non-Union Trauma Cases—while the majority of fractures heal without the need for osteosynthetic 
products, bone substitutes are used in complicated breaks where bone does not mend naturally. 
Bone Biologics’ management believed that NELL-1 is expected to perform at least as well as high-
priced growth factors in this market. 

 Osteoporosis—The medical need to find a solution to counter a decrease in bone mass and density 
is a major medical challenge. The systemic use of NELL-1 to stimulate bone regeneration throughout 
the body, thereby increase bone density, could have a very significant impact on the treatment of 
osteoporosis.  
 
Management is currently focused on shepherding NELL-1/DBM through the approval process for 
spinal fusion surgery but as that process moves along, we would expect them to start to investigate 
these areas more aggressively. We would also expect, if the technology is eventually approved for 
use in spinal fusion surgery, off-label use may start to be widespread as the benefits of faster, safer 
and more cost-effective bone regeneration are realized.  
 
 
 
 
 

https://www.bonebiologics.com/
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Valuation 
 

We are optimistic about the prospects of NELL-1/DBM receiving FDA approval and of the 
subsequent commercial demand for this spinal fusion technology. Additionally, we believe that, as 
the company obtains more funding and begins to recognize revenue from the spinal fusion 
procedures, other, profitable uses will be found.  A technology that provides more efficient and 
targeted bone replacement and that regenerates that bone more quickly will find multiple uses in our 
view.  

For valuation purposes, however, we will focus on what the management is focused on at this 
point—the spinal fusion procedure using the NELL-1/DBM technology.  First, a note on the DBM 
technology. We are pleased that Bone Biologics has come to an agreement with MTF, the DBM 
provider, thereby securing a necessary component at terms that we had previously assumed. The 
valuation also relies on our belief that Bone Biologics will be able to obtain the additional funding the 
company needs.  We are assuming the cost of that additional funding will be in equity issuance, 
resulting in a dilution of shareholders over time. We are assigning a 30% dilution factor to the current 
shares under the assumption that the company will have to issue that amount of equity between now 
and 2028, the first year we are projecting profitability for the company.  

As noted, the company currently has no revenue and is forecasting no revenue coming in until the 
NELL-1/DBM technology comes to market-which we are projecting in 2028. Until that point, 
management is projecting that it will need an additional $8-10 million to complete the first in man 
studies and an additional roughly $27 million to achieve FDA approval. We have allocated that 
funding over the years between now and 2027. Additionally, the company is projecting a $6.6 million 
operating budget over the next year and we are assuming a 10% yearly increase in that budget over 
the course of the next ten years and that the operating budget includes the payments made to UCLA 
TDG as part of the existing licensing agreement for the NELL-1 technology. Again, the ability to 
maintain that budget, which is what is likely to be required to bring the product to market, will require 
additional funding. 

As for revenue, we are projecting into 2028 so the assumptions should be treated as such. As part of 
our analysis, we assume that there is no similar technology coming to market in the interim and that 
the current spinal fusion techniques and procedures stay roughly the same through 2028.  The bone 
growth product market is estimated to be $630,000,000 in 2021. Based on the past decade, we are 
assigning a constant 5% growth rate for that market over the next decade. Based on company 
projections and our assumptions we believe that Bone Biologics will be able to enter the market in 
2028 with a 10% share of that market, resulting in revenue of approximately $84,000,000 in 2028. 
We project that share of the market will grow over the following years to the terminal rate of 30% of 
the market in 2032. The cost of continuing to produce the NELL-1/DBM technology is projected to be 
about 40% of the revenue brought in from the sale of the product. Those costs could decrease over 
time but for the purpose of this analysis we are keeping those costs as a constant percentage, 
leaving room on the upside should Bone be able to achieve further efficiencies and scale to bring 
down those costs.  

Using a discounted cash flow model with a 20% discount rate, reflecting the more speculative nature 
of BBLG, yields a current valuation of $7.90 per share. We don’t believe the current share price of 
around $1.50/share is reflecting the value of the future cash flows that this technology will produce 
nor recognizing the additional upside potential from pursuing other treatment types once this 
technology gains FDA approval. Additionally, while not in the analysis, Bone could be an attractive 
acquisition target once the approval process travels further down the road—a factor that doesn’t 
appear to be reflected in the current share price.  
 
A delay in approval of the NELL-1/DBM technology or competing technology with similar 
characteristics coming to market at around the same time represent a risk to our valuation and could 
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cause shares to decline. But we believe the risk/reward ratio could be attractive for investors who 
have a higher-than-average risk tolerance and longer time horizon.  
 
 

 
       PROJECTED INCOME STATEMENT AND BALANCE SHEET 
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     HISTORICAL STOCK PRICE 
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expressed are subject to change without notice. 
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Zacks SCR does not provide investment banking services nor has it received compensation for investment banking services from the issuers of 
the securities covered in this report or article. 
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