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Sona Nanotech shares are listed on the Canadian
Stock Exchange (CSE) under the symbol SONA and on
OTCMKTS under the symbol SNANF. All financial data in
this report are converted into USD.

Sona Nanotech Inc. Buy
Striking Gold in Sona Nanotech; Disruptive Gold Nanorod
Technology for COVID and Beyond – Initiating with a Buy &
$3 PT
Summary

• We are initiating coverage of Sona Nanotech with a Buy rating and $3 price
target. Sona is a nanotechnology company developing gold nanorods (GNRs)
for a number of applications, initially targeting lateral flow assays (LFAs)
for diagnostics. A near-term catalyst is COVID-19, but the long-term driver
may be disrupting the larger LFA space (2B LFA tests annually for a number
of applications including infectious disease, pregnancy tests, agricultural
testing and environmental testing).

• COVID-19: Sona is working with GE Healthcare (GE - NR) to develop an LFA for
COVID-19 biomarker(s), not an antibody or PCR test. It is essentially as simple
as a flu test; swab, place on the 'stick', see if color bar shows up indicating a
positive test. This type of testing is more likely applicable to pandemic-scale
testing, whereas PCR, even with more rapid options, may not be.

• Conclusion: Gold nanoparticles have utility in numerous applications and
Sona Nanotech’s GNR platform could be disruptive to the larger LFA market.
COVID-19 represents a near-term opportunity for both revenue, and most
important in our view, exposure for Sona’s GNR platform, which is the long-
term driver.

Details
Gold nanorods and LFAs. Due to their unique optical properties and surface
chemistry, gold nanoparticles play an important role in a number of industrial,
biomedical, and electronic applications. Though the standard in most cases is gold
nanospheres, other shapes such as nanorods, nanostars, and nanoshells have
certain advantages. Sona’s Gemini GNR platform is manufactured without CTAB,
a surfactant that prevents other GNRs from proper flow in LFAs. We review GNRs
and LFAs extensively in this report, which we see as the long-term drivers for Sona.
However, let's discuss the COVID-19 opportunity.
COVID-19 testing – Going beyond PCR and antibodies. Testing from the WHO,
CDC, or anywhere else, is PCR-based. While highly accurate, it is time consuming
and faces reagent supply chain challenges as well as availability issues. While
advances in PCR for COVID-19, particularly from Abbot (ABT - NR) and Cephied
(Danaher, DHR - NR) may help improve output, in our view, it is still PCR, which
means it still requires equipment, reagents, time, and a tech. It will also be interesting
to see how the IgG/IgM tests are adopted; antibodies take time to mount and do
not necessarily tell if there is an infection now, but can provide epidemiological data.
Testing space needs to go beyond molecular testing to drive large scale, practical,
and cost-effective testing for pandemic-scale testing, which is where LFAs are an
attractive option. Think of the basic flu test, a pregnancy test etc.- large-scale, simple,
and cost-effective ($10 - $30 per test).
Sona's GNR-based LFA will detect viral components from patient samples within
minutes and determine if COVID-19 is present. This can be administered at the point-
of-care or eventually even at home. On 3/30, Sona entered into a letter-of-intent
agreement with a distributor representing the health authority of a G20 country for 2M
COVID-19 tests. The company also was awarded on 3/31 a $4.1M grant from NGen,
Canada's Advanced Manufacturing Supercluster to develop and commercialize its
COVID-19 test.
Valuation: We model revenue from the COVID-19 test in 2H20 and the GNR
Platform in 2021. A risk adjustment of 50% is factored in based on development,
commercial risk, competition, and other factors. A 30% discount is applied to the
free cash flow, discounted EPS, and sum-of-the-parts models, which are equally
weighted to derive a 12-month price target of $3.

SEE PAGES 15 - 16 FOR IMPORTANT DISCLOSURES AND DISCLAIMERS
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CORPORATE PROFILE 

Sona Nanotech, Inc. 

Purdy’s Wharf Tower II 

1969 Upper Water Street 

Suite 2001, Halifax, NS, Canada, B3J 3R7 

 

Company Background. From an idea formed in a small laboratory in a university to a globally 

distributed product range, the Sona story is one of people, passion, and perseverance. It started in 

2013, when Gerrard Marangoni, professor of chemistry at St Francis Xavier University launched a 

research project into gold nanorods, intrigued as to why they weren’t being used more widely. “I quickly 

discovered that the presence of cytotoxins in the gold nanorods is a very important barrier to their 

adoption,” he said. The presence of the cytotoxin CTAB (cetyltrimethylammonium bromide) meant gold 

nanorods could not be used in-vivo. 

For more than a decade, manufacturers of gold nanorods had been approaching the CTAB problem by 

coating, removing, or exchanging it and hoping for the best, but Dr. Marangoni had a simpler solution: 

“Why not make gold nanorods without CTAB altogether?” Dr. Marangoni tasked his research 

associates, Dr. Kulbir Singh and Dr. Mike McAlduff, with developing toxin-free gold nanorods that could 

be manufactured cost-effectively and at volume. After four months of experimenting with different 

methods and chemicals, the team had its ‘eureka’ moment when it finally succeeded in developing gold 

nanorods free of CTAB. That’s when Sona Nanotech was born – Sona being the Hindi word for gold. 

But after that came two years of hard work to perfect the process and develop the ability to synthesize 

high volumes of high-quality gold nanorods.  

Today, Sona has two gold nanorod products – Gemini for diagnostic uses, and Omni for medical 

applications – and is speaking with researchers in academia and industry across the world about 

commercializing its breakthrough development and has several collaborations already underway. 

Sona’s CEO, Darren Rowles, has 15 years’ experience working closely with gold nanoparticle 

technology as well as a business-focused mentality, a combination that will take the company to new 

heights. In 2018, Sona merged with Stockport Exploration, listed on the Toronto Stock Exchange, and 

relocated to new laboratory space at the Innovacorp Centre in Dartmouth.  

 

Senior Management: 

 

Darren Rowles, Chief Executive Officer & President- A commercially minded scientist, Darren joined 

Sona after 14 years in the diagnostic and nanoparticle industry. He previously worked for one of the 

leading providers of technologies to the global diagnostics market, where he specialized in product 

manufacture and development in the area of noble metal nanoparticles and lateral flow diagnostics. 

Darren is a key opinion leader at industry seminars and conferences and acts as an advisory board 

member to the World Gold Council. Enthusiastic, driven, and goal-oriented, Darren is ideally suited to 

lead Sona into its next phase of growth. Darren has a BSC in Biomedical Science and Toxicology from 

the University of Wales Institute Cardiff and an MBA from the University of Bath. 

Kulbir Singh, Chief Technology Officer & Founder- One of the original founders of Sona, Kulbir is an 

expert in metal nanoparticle fabrication and surface chemistry. He has 15 years’ experience in colloidal 

chemistry and is a named author on 35 research papers and patents. At Sona, Kulbir is responsible for 

new product development and leading experimentation projects with collaboration partners. A business-

minded scientist, Kulbir has co-founded another consumer company that has developed and 

commercialized innovative scent-free environmentally friendly products for the education, sport, oilfield, 

and consumer product markets. He earned a Ph.D. in chemistry and an MSc (Hons) in organic 

chemistry from Guru Nanak Dev University, Amritsar. 

Mike McAlduff, Director of R&D and Production & Founder- One of the founders of Sona, Mike has 

15 years’ experience in surfactant and colloidal chemistry, including cancer research. He is a named 

author of six research papers and two patents. At Sona, he manages the production of gold nanorods 

and supervises quality assurance and quality control. He earned his Ph.D. in chemistry from McGill 

University and a master’s degree in chemistry from University of Victoria, BC. 

 

 

  

Investment Risk: Sona’s 

products are not approved 

and the company currently 

does not generate revenue. 

Regulatory Risk: Sona’s 

products may not be 

successfully validated and 

may not meet the 

requirements for regulatory 

approval(s).  

Commercial Risk: Sona’s 

products are not approved or 

commercialized, and if/when 

they become commercially 

available, they may not 

achieve significant market 

share. In addition, the 

company lacks commercial 

infrastructure to support 

commercialization. 

Financial Risk: Sona is not 

profitable and may need to 

raise additional capital to 

support operations.  

Dilution Risk: Capital raises 

to fund operations may dilute 

investors.  

Ownership:  

Institutional: 7.9% 

Insiders: 12.3% 

 

Balance Sheet Summary:  

Cash: $0.4M 4Q19A (Oct.) 
Debt: $0.8M 4Q19A (Oct.) 
 
Analysts Covering the Stock 
(other than Maxim): 0  
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INVESTMENT SUMMARY 

Bull Case. Gold nanoparticles (AuNPs) have exhibited a number of unique properties, which make them ideal for certain biomedical and 

diagnostic applications. With a large surface to volume ratio, AuNPs can be conjugated with ligands for purposes such as drug delivery or 

immunodiagnostics. AuNPs also have optical properties that enable use as imaging agents and in photothermal therapy. A number of shapes 

have been evaluated, including nanospheres, nanoshells, nanorods, and nanostars. Sona Nanotech is developing nanorods, which have certain 

advantages over other shapes for a number of applications. The nearest term application being explored is lateral flow assays (LFAs), which are 

a simple, fast, and cost-effective point of care diagnostic tool. LFAs are the standard frontline test used in a variety of applications, such as rapid 

flu tests, and even pregnancy tests. This market is growing at an 8% CAGR and was worth ~$6B in 2018. Gold nanospheres are the gold 

standard for LFAs, so why switch to nanorods? More complex shapes (such as rods, stars, urchins, popcorns), have been demonstrated to be 

more stable and allow for more antibodies to be attached due to greater surface area, which can improve sensitivity. The issue is flow. Sona’s 

nanorods have similar flow properties to nanospheres, while many other shapes (and GNRs that use CTAB as a surfactant) can get stuck to the 

membranes, which is a disadvantage for a lateral flow test. Sona’s nanorods have demonstrated improved detection limits in the pg/mL vs. the 

ng/mL for traditional methods. Nanorods are also advantageous for multiplexing due to the larger surface area (multiple antibodies can be 

attached to a single rod) and the ability to modulate color by changing length (which doesn’t impede flow) vs. increasing rad ius (can impede 

flow), which is needed with more spherically symmetrical shapes. This could potentially expand the market by allowing multiple diseases to more 

easily be tested for on a single point-of-care test, including for COVID-19, which represents a near-term opportunity and catalyst.  

The company is partnered with GE Healthcare (for development support and membrane purchase, no economics) to develop an LFA for COVID-

19. There is a significant unmet need in the COVID-19 testing market for cheap and fast point-of-care diagnostics. Other LFA approaches are 

being developed that target the IgG and IgM antibodies. Henry Schein also announced work on a blood test for IgG/IgM. Other testing, for now, 

is still mainly PCR, whether the traditional WHO and CDC protocols or the much more rapid Abbot or Cepheid PCR tests. What Sona brings to 

the table is a rapid point-of-care GNR-based LFA test and takes testing away from molecular approaches (Abs, PCR). Sona’s test is evaluating 

antigens such as the S1 protein, which could improve accuracy and will actually detect the presence of the SARS-CoV-2 virus, not just the 

antibodies produced after infection. While COVID-19 represents a significant near-term opportunity for Sona, both for revenue and to showcase 

their technology (the company was highlighted in a Nature Biotechnology paper on 3/23), bulls view Sona’s platform technology as a potential 

paradigm change for the LFA space and the long-term driver. COVID-19 now, other larger market LFA tests next, Bulls see upside at the current 

valuation of the company.  

Bear Case. Sona Nanotech is a platform technology company that is dependent on larger players adopting their technology. Considering that 

LFA tests are designed to be simple and low cost, it may be difficult to convince larger, established players in the space to come on board. This 

has been a challenge before, where Sona has developed improved tests for existing applications, but low margins meant the improved test was 

shelved for the “good enough” test. While less established players may be interested to gain an edge, the market is mostly dominated by 

companies such as Abbot and Benton Dickinson (BDX - NR), and it could prove a difficult market to enter. As such, Sona needs to work on 

developing new tests, which come with higher development costs, trials, and regulatory hurdles. The company is targeting COVID-19 as an 

initial indication, which is a pressing issue, but there is likely to be competition as a number of other companies have already submitted 

emergency use authorizations for LFA tests in COVID-19. There is still a significant opportunity in COVID-19, but bears see it as incremental due 

to the competition.     

Our Take. Sona Nanotech’s gold nanorod technology has the potential to improve several industries that currently employ gold nanoparticles. 

The opportunity on the diagnostics side is the current focus of the company. However, it’s important to note that these can be used in vivo since 

they are not produced with toxic surfactants. As such, the platform could be applied to imaging applications, photothermal therapy, and drug 

delivery. In diagnostics, there is a significant opportunity in lateral flow assays. Currently, nearly 2B LFAs are used per year, 80% of which use 

gold nanoparticles, and though the market is dominated by a few large players, new entrants are entering the market and addressing novel 

applications (such as presence of food allergens or checking for illegal drugs). Gold nanorods represent a favorable label due to not only the 

increased sensitivity (detection limit in pg/mL vs. ng/mL), but the ability to attach multiple antibodies to a single particle (large surface area) and 

the ability to have different colors (by adjusting length), which enables multiplexing while maintaining the ease of use and flow properties of 

nanospheres. Sona is a platform tech company and though LFAs are by definition low-cost, we see this as an opportunity. LFA design and 

production is a low barrier-to-entry industry, but Sona doesn’t have to face the competition, rather they can partner their technology to other 

players, large or small, enabling their partner to produce better tests (a possible competitive edge) and for Sona to benefit tangentially to growth 

in the market. In 2018, the market was estimated to be worth ~$6B, we expect that as the market continues to expand and move toward 

multiplexed tests and tests requiring higher diagnostic accuracy. This is especially important as healthcare shifts from central labs toward more 

decentralized forms like self-monitoring and telehealth.  

The nearest-term opportunity is the COVID-19 diagnostic, which could help Sona gain exposure for their platform (and has already though the 

Nature Biotechnology article). Important in our view is that the Sona COVID test moves away from molecular testing like PCR (time consuming, 

cost, and access will still likely be issues, even with the Abbot and Cepheid improvements), antibody detection (important for epidemiological 

data, where the virus was and perhaps where it may go, but not ideal for testing active infection), and rather aims to detect viral components (like 

the S protein) in patient samples. The total market opportunity is still uncertain as the situation is still evolving. Additionally, global economies 

may have to start running again before the disease is totally eradicated. In this case, a cheap, effective point-of-care test would be necessary to 

prevent and manage subsequent outbreaks. We also still do not know if COVID-19 will go away or come back again. The entire global impact 

around COVID-19 is a wake-up call illustrating how unprepared the World (including the US) is to manage a pandemic. An LFA approach to test 

and get answers essentially anywhere is an ideal tool to have. That said, for Sona, this a near-term catalyst but even more importantly it is an 
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opportunity to showcase their gold nanorod technology on a global stage. From a long-term perspective, new LFA tests could pivot to gold 

nanorods and open up opportunities for new tests (ex- a tropin test LFA for heart issues). As such, we see both near and longer-term 

opportunities for Sona and its investors.  

Finances. Sona Nanotech reported 4Q19 with a net loss of ($0.3M) and a cash balance of $0.4M. The company will likely require additional 

capital as expenses are likely to increase as the company advances their COVID-19 test. Though this could come from a public offering, there 

may also be an opportunity for non-dilutive capital, either through commercial partnership or sales as the company is already in discussions with 

potential customers for its test. On 3/31/20, Sona has been awarded $4.1M in grant money from NGen (a non-profit organization for advanced 

manufacturing in Canada) to develop a prototype and scale manufacturing for the company’s COVID-19 test. The funding is part of a $50M 

initiative led by NGen. Additionally, on 3/30/20, Sona announced a letter of intent with a G20 country for 2M test kits. Pricing is currently unclear, 

though this should help alleviate capital constraints. Additional contracts are expected to be announced in the near future. The company is 

currently listed on the Canadian Stock Exchange (CSE) under the symbol SONA.CD as well as the OTCMKTS under the symbol SNANF. The 

company may eventually uplist to a US National exchange, but has not disclosed plans and/or timing.   

 

Exhibit 1. Upcoming Catalysts.  

 
 

Exhibit 2. Pipeline. 

 

 

Gold Nanorods 

Gold Nanoparticles. Nanoparticles are microscopic particles that have at least one dimension less than 100 nm. These can consist of a variety 

of different materials and come in various shapes, from the simplest, which are nanospheres, to more complicated shapes such as nanorods, 

nanoshells, nanorods, nanostars, etc. Matter at the nanoscale exhibits different, and sometimes opposite, properties compared to its bulk form. 

The difference in properties largely has to do with two factors: the quantization of electronic states and a high surface to volume ratio. The 

quantization of electric states impacts optical and magnetic properties and is highly dependent on size/shape. The surface to volume ratio is also 

dependent on size and shape, and impacts the thermal, mechanical, and chemical properties.
1
 Metallic nanoparticles (gold, silver, iron oxide) in 

particular have gained attention for medical and biomedical application.  

Gold nanoparticles (AuNPs) have been evaluated for a number of applications. AuNPs have catalytic properties, can be conjugated with a 

number of different ligands (i.e., proteins, DNA, drugs, antibodies, etc.), and have surface plasmon resonance, making them useful for imaging 

and sensing application. Gold particles are also potentially useful for drug delivery to carry a payload and enable distribut ion to areas which may 

otherwise pose a challenge, for photothermal therapy due to their ability to absorb and generate heat when absorbing certain wavelengths of 

light, and for cell imaging due to plasmonic resonance. A current application is for point of care diagnostics such as lateral flow devices, where 

antibodies or antigens are attached to the nanoparticle and then are used to identify the presence of certain analytes in a sample. 

Nanorods. Gold nanorods (GNRs) are the focus of Sona Nanotech and are especially interesting for research purposes. They have a large 

surface area for attaching ligands and the surface plasmon resonance (essentially the “color”) can be altered by modifying length and width. This 

property is useful because their optical properties can be modified by adjusting one dimension, and leaving the other dimension, which can 

reduce the impact on flow and uptake properties. It also minimizes the impact on the surface to volume ratio. GNR’s have the potential to be 

used in a number of applications including diagnostics, as a contrast agent for imaging, for certain treatments due to hyperthermal effects, and 

many others. However, their use has been limited (especially for in vivo applications) due to the requirement for cetyltrimethylammonium 

bromide (CTAB), a toxic surfactant, in the manufacturing process. CTAB has been found to be highly cytotoxic, damaging cells in two ways. The 

                                                           
1
 Homberger, M.; Simon, U. “On the application potential of gold nanoparticles in nanoelectronics and biomedicine.” Philos. Trans. R. Soc. A 2010, 368, 1405–

1453. 

Product Indication Event Timeline Impact

SARS-CoV2 LFA COVID-19 RUO sales 2Q20 ++

SARS-CoV2 LFA COVID-19 Full commercial launch, Partner announcment 2020 +++

Platform Multiple Additional tests announced 2020 ++

Platform Multiple Commercial partnership on additional tests 2020 ++

Multiplexed LFA COVID-19 and Influenza Launch 2H20-1H21 +++

Stock Signi ficance Scale: + of moderate importance; ++ higher level ; +++ very important

Source: Company reports  and Maxim Forecasts

Product Indication Marketed

SARS-CoV2 LFA COVID-19

Influenza/SARS-CoV2 Multiplexed LFA COVID-19, Influenza

Other Gold Nanoro-based Tests, Therpeutics To be determined

Source: Company Reports  and Maxim

Prototyping Research Use Only ApprovalDevelopment
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first way is though the destruction of the lipid bilayer of the cell membrane, essentially punching nanosized holes in the cells, which was long 

attributed to gold nanoparticles but is now believed to be due to the surfactants. The other method is through the CTA
+ 

cation, which damages 

the ATP synthase enzyme and leads to cell death.
2
 The second method can be dangerous even in micromolar amounts, making CTAB 

manufactured GNRs impractical for in vivo applications. Seed-mediated synthesis is the most common method for production of GNRs, and 

during the manufacturing process, CTAB forms a strongly absorbed bilayer on the gold nanoparticle. Many attempts to remove or partially 

exchange CTAB from nanorods have been attempted including solvent washing, spinning, and surface modification with surface ligands such as 

pegylated thiols. However, these have been largely ineffective and surface exchange often destabilizes the solution, leading to particle 

aggregation and low recovery yields.  

With Sona, the difference is manufacturing. What differentiates Sona’s product portfolio is not the use of gold nanorods, but the 

manufacturing process they use. Sona’s manufacturing method (patent pending) can avoid the need for CTAB altogether, producing stable and 

non-toxic GNRs. For the Omni line, this means that the nanorods are non-cytotoxic and can be safely used in vivo. For Gemini, it’s about flow. 

Nanorods produced with CTAB have difficulty flowing through the membranes used for LFAs. While other attempts to remove CTAB have been 

attempted, these are largely ineffective, leading to inefficient flow. The same problems come up with coated nanorods. With Sona’s proprietary 

manufacturing method, CTAB is avoided entirely and the nanorods can efficiently flow through the device. 

 

Exhibit 3.  Gold nanoparticles can come in various shapes. Depending on the application, a number of different shapes of AuNPs can be 

used. Nanospheres are among the simplest, but more complex shapes such as nanoshells, nanorods, nanoclusters, nanocages, and nanostars 

can have different properties and be ideal for different applications. 

 

 

Source: Freitas, et. al. Nanomaterials 2018, 8(11), 939. 

 

Exhibit 4. Gold nanorods can produce a variety of colors. One of the key advantages of GNRs vs. gold nanospheres is the ability to produce 

a range of colors. Gold nanospheres have a characteristic red color, due to the ability to modulate length; gold nanorods can produce a variety of 

colors ranging from blue to brown. 

 

Source: Sona Nanotech 

 

                                                           
2
 Zhang, Ying et al. “Cytotoxicity of organic surface coating agents used for nanoparticles synthesis and stability.” Toxicology in vitro : an international journal 

published in association with BIBRA vol. 29,4 (2015): 762-8. doi:10.1016/j.tiv.2015.01.017 
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Exhibit 5. Applications for Sona’s Nanorods. Sona’s GNR product lines, Gemini and Omni, are designed without the use of the toxic 

surfactant CTAB. For Gemini, which is being developed for diagnostic applications such as LFAs, the GNRs have favorable flow properties and 

can be produced in different colors, enabling simple multiplexing. For Omni, a number of other applications are made possible by the fact that 

the nanorods are non-cytotoxic. Gold is generally non-reactive, so the GNRs can potentially be used as a safe drug delivery system to bring 

therapies to cells, tissue, or organs. Another application is photothermal therapy since nanorods generate heat when excited. This has long been 

evaluated with various forms of gold nanoparticles. However, toxicity (likely due to presence of toxic surfactants) has limited their development. 

Nanorods are particularly attractive for this application since they have a higher thermal efficiency than nanospheres and even compared to 

nanoshells relative to volume. 

 

Source: Sona Nanotech 

 

Lateral Flow Assays. 

Lateral Flow Assays. Lateral flow is a simple and low-cost technology applied largely to rapid point-of-care diagnostics. The tests are paper 

based and are used to confirm the presence or absence of a target analyte without the need for lab equipment. LFAs are used in a number of 

areas due to their simplicity, including veterinary health, environmental testing, agricultural testing, drug testing, and infectious disease. One of 

the most common applications for lateral flow tests are home pregnancy tests. LFAs work by introducing a fluid sample to a sample pad, which 

absorbs the fluid. The fluid is then drawn through the strip by capillary action, where it contacts labels that are conjugated with a ligand. In a 

“sandwich” assay, the analyte binds to the label, and then as it moves across the membrane of the test strip and attaches to a test line, it 

produces a line of color that indicates presence of the analyte. For a competitive assay, the labels are designed to either bind to the test line, or 

bind to the target analyte, meaning that a test line doesn’t show on a positive result.  

Lateral flow market. Approximately 2B lateral flow assays are produced each year for a variety of different uses and ~80% of them use gold 

nanoparticles. Common applications for LFAs include mosquito-borne diseases, tuberculosis, hepatitis, pregnancy/fertility tests, cardiac 

biomarker testing, lipid testing, drug testing, vet diagnostics, and food safety (such as checking for toxins or allergens). Overall, the current 

market for LFAs is around $6B and this is expected to grow at a rate of ~8% per year.
3
 One of the driving forces behind the projected growth in 

the market is the shift from expensive traditional lab-based testing to point of care testing, which is faster, more convenient, and cheaper. In 

particular, this change is expected to occur in the food & beverage segment. Advances in digital readers and other technological advances could 

also enable LFAs to become more quantitative as opposed to a simple yes/no. Another trend in medicine also presents an opportunity for LFAs, 

the shift towards directed care and self-monitoring. 

Currently, there are approximately 8-10 major players in the LFA space, though newer, smaller players are constantly entering. The largest 

player was Alere, which is now owned by Abbot (ABT - NR). Alere was a leader in point-of-care diagnostics, though not just lateral flow (also 

included point of care molecular tests), so it’s unclear if Abbot plans to continue to develop this business segment. Benton Dickenson (BDX - 

NR) and Quidel (QDEL – NR) are also major players in the lateral flow space. The advantage for Sona, as a platform technology company, is 

that they are not as exposed to the competition between individual firms, rather their technology can be used in collaboration with other players 

in the space, enabling them to grow tangentially as new applications emerge. 

Types of Labels. The most important qualities in a label include colloidal stability under various conditions, efficiency of conjugation without loss 

of biological integrity, commercial availability at a low cost, and easily scalable conjugation procedures. The most popular label type is gold 

nanospheres (~40nm diameter) due to their receptiveness for ligands and their vivid red coloring. It is also available at low cost with multiple 

                                                           
3
 “Global Lateral Flow Assay Market is Projected to Reach USD 8.7 Billion by 2023 from USD 6.0 Billion in 2018 Growing at a CAGR of 7.7% From 2018 to 

2023” Research and Markets, Nov. 21, 2019. 
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suppliers and is stable in both liquid and dried forms. A number of other options are available for lateral flow devices including fluorescent 

dyes/proteins, quantum dots, cellulose nanobeads, polystyrene nanobeads, paramagnetic nanoparticles, and enzymatic reagents.  

Exhibit 6. Components of a lateral flow assay. Lateral flow tests are a simple, low-cost, disposable testing format. A typical LFA consists of a 

sample pad, where the test sample is applied. In the case of diagnostic and medical tests, this can be blood, plasma, saliva, urine, or any 

number of bodily fluids. The sample slows through capillary action, similar to a chromatography strip. It flows past a conjugate pad, which 

contains the labels that are conjugated to a ligand, which binds to the analyte the test is detecting. On a positive result, the analyte will bind to 

the label, and a negative result the ligand will remain unbound. The conjugated labels then flow past the test line (or lines in a multiplexed test) 

and past a control pad. The control line will appear regardless of the presence of the analyte to ensure that flow has occurred.  

 

Source: Sona Nanotech 

 

Exhibit 7. Types of lateral flow assays. Two major formats exist in the lateral flow market, sandwich and competition. The biggest difference 

from a user perspective is the readout on a positive result; in a sandwich assay, the test line is present on the positive result, and in a 

competition assay, the test line appears on a negative result.  

Competition - Competition assays work by having analyte present on the test line and a ligand for that analyte attached to the label. 

When the sample is present, it binds to the label and prevents the label from then binding to the test line, leading to an absent (positive) 

signal. If the analyte is not present, the ligand on the label will be free to bind to the test line and result in a present (negative) signal at 

the test line. These types of assays work best for smaller analytes, which may not have multiple binding sites. This test format is often 

applied to applications such as drugs and toxin testing, but it often has a higher limit of detection then sandwich assays. 

Sandwich – Sandwich assays are non-competitive assays in which a ligand for the analyte is present on both the label and the test 

line. When the sample is added to the strip, if the analyte is present, it binds to the label, then as the label flows through the test, 

another binding site on the analyte will bind to the test line, producing a present (positive) signal. If the analyte is not present, the labels 

will flow past the test line, producing an absent (negative) signal. These tests work better with larger analytes, which may have multiple 

binding sites. The best known example of this kind of test is the home pregnancy test, which measures the hormone hCG. Sandwich 

tests generally have a lower limit of detection. 

 

Source: Sigma Aldrich 
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How can Sona make it better? Sona’s gold nanorod technology can improve upon the current offerings in a number of ways. First off, unlike 

other nanorod approaches, Sona produces nanorods without CTAB in lateral flow; this is important not only because of toxicity, but because 

nanorods produced with CTAB have difficulty flowing through the membrane substrates that make up the test strip in lateral flow.
4
 A number of 

attempts have been made to remove CTAB from the nanorods, for example spinning, but this has been largely ineffective. Dialysis drive ligand 

exchange has seen improved results, but still complicates the process with additional steps.
5
 PEGylation and other coatings have also been 

evaluated, but these still further complicate the process with additional steps. Furthermore, though PEGylation should theoretically provide 

nanorods with a higher biocompatibility, the methods typically only work on weak/poorly bound CTAB molecules at the tips of the rods. Other 

methods that more fully replace the CTAB end up with low GNR yields, making them impractical for low-cost applications such as lateral flow. 

Since Sona’s GNRs are produced without CTAB in the first place, they are potentially best-in-class and as such, Sona is among the only players 

advancing GNRs for lateral flow. Another reason why GNRs are advantageous is due to the increased surface area, which provides more 

opportunities to bind to the test line. This contributes to an increase in sensitivity of tests performed with nanorods, which have lower detection 

limits (pg/mL) compared to nanospheres (ng/mL). This effect is well-supported by research on gold nanospheres, which found improved 

sensitivity for AuNPs with larger radii. However, it comes at the cost of flow properties and stability.
6
 GNRs can overcome this since the width is 

the same, and only one dimension is lengthened. As accuracy improves, lateral flow tests could be viewed more as a proper diagnostic test 

rather than just a quick screen. Along with improved diagnostic efficiency, nanorods have the potential to expand the market with multiplexed 

tests. Low-cost POC tests, which can test for multiple diseases, are a potential game changer in the lateral flow space (think if you had a single 

test for mosquito borne illnesses like Zika, Dengue, and West Nile). While technically possible with current technology, GNRs can produce 

different colors by modulating length without impacting flow properties. This would increase the utility of a multiplexed colorimetric LFA because 

each test line could have a different color, improving readability.  

Potential for more quantitative tests with thermal contrast. Another way in which LFAs can be improved is via thermal contrast, rather than 

simply colorimetric. Essentially, this means using the photothermal properties (metal nanoparticles generate heat when excited by optical 

stimulation) to measure change in temperature as a contrast agent, rather than just using the visual appearance of a line. Though this becomes 

more complicated, requiring the use of a reader of some sort (this still could be made at a relatively low cost), it has the potential to take the best 

parts of LFAs (low cost, fast, easy to use) and bring them to the analytical quality of laboratory tests. Studies have been performed on the 

sensitivity of thermal contrast vs. visual contrast, which found that on an approved test for cryptococcal antigen using gold nanospheres, thermal 

contrast (irradiated with a 532nm laser) produced a 32-fold increase in analytical sensitivity. This also evaluated nanorods and nanoshells, which 

have a greater absorption cross section vs. nanospheres (AKA, they generate more heat). The study found that nanorods produced a 4.6-fold 

increase in heat vs. nanospheres. Though shells produced a 36-fold increase on a volume normalized basis, nanorods were actually an order of 

magnitude more efficient at heat generation. This study also found that by changing thick backing material (which supports the substrate) to 

something less absorptive, such as glass or the plastic used in microfluidic ELISA, further improvements in sensitivity could be achieved.
7
 The 

results from a thermal contrast LFA could be more quantitative versus colorimetric and can also be archived, since the result won’t fade over 

time as it does with fluorescent detection.  

Shift toward decentralized healthcare (self-monitoring and telemedicine) represents an opportunity for lateral flow and GNRs. One 

trend in medicine that may contribute to growth of lateral flow is the emphasis on self-monitoring for patients with chronic diseases. Much of the 

consideration is an increasing focus on patient-centric healthcare and the current centralized testing paradigm does not serve that aim, often 

requiring multiple visits to get a result. Additionally, the economic costs of healthcare are drivers as well, as central lab testing tends to be more 

expensive than point-of-care.
8
 Another factor pushing the shift toward patient-centric/decentralized healthcare is the rise of telehealth, which has 

been one of the largest trends in the healthcare escort as technological advances start to be integrated. Telehealth has been a rapidly growing 

sector that is expected to grow at a 19% CAGR from $38B in 2018 to over $130B in 2025. Though this rate could now increase, as one of the 

major roadblocks was adoption among physicians, and with the ongoing COVID-19 pandemic, many physicians and patients are now being 

introduced to and adopting telehealth applications. One example of this is Teladoc (TDOC – NR, shares up ~90% YTD), which noted an 

increase of 50% in patient visits during the second week in March, which is likely to have increased as the COVID-19 pandemic has progressed  

substantially in the US since then.  

In order for self-monitoring and telemedicine to work, though, there needs to be low cost, highly accurate, fast, and easy to use point-of-care 

analytical tools. Lateral flow assays have significant potential in this market as they can be either qualitative or quantitative (with the addition of a 

small reader) and are among the lowest cost diagnostics available. Accuracy is also important as this would need to supplement laboratory tests, 

which are the gold standard. Sona Nanotech’s gold nanorod technology, which has improved detection limits and the ability to multiplex, could 

be an important component as this market develops. 

Exhibit 8. Advantages of Sona’s GNR technology. Sona Nanotech’s proprietary (patent pending) manufacturing process makes nanorods 

practical for both in vivo applications (lower toxicity), and for applications such as lateral flow devices. Since the manufacturing process is 

                                                           
4
 Yingzhou Tao, et. al. “Dialysis assisted ligand exchange on gold nanorods: Amplification of the performance of a lateral flow immunoassay for E. coli 

O157:H7” Microchimica Acta volume 185, Article number: 350 (2018) 
5
 Ibid.  

6
 Geertruida A. Posthuma-Trumpie,  Jakob Korf, Aart van Amerongen. “Lateral flow (immuno)assay: its strengths, weaknesses,opportunities and threats. A 

literature survey.” Anal Bioanal Chem (2009) 393:569–582 
7
 Zhenpeng Qin, et. al. “Significantly Improved Analytical Sensitivity of Lateral Flow Immunoassays by Thermal Contrast.” Angew Chem Int Ed Engl. 2012 Apr 

27; 51(18): 4358–4361. 
8
 Andrew St John and Christopher P Price. “Existing and Emerging Technologies for Point-of-Care Testing” Clin Biochem Rev. 2014 Aug; 35(3): 155–167. 
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designed to not use CTAB, it can avoid the efficiency losses associated with other methods or removal or ligand exchange that other 

approaches suffer from. Due to their shape and the lack of CTAB, Sona’s Gemini nanorods have favorable flow properties in lateral f low 

application, and also have higher surface area, resulting in increased sensitivity. Another advantage of Gemini nanorods is the ability to 

modulate length to create different colors, improving the readability of a multiplexed test.  

 

Source: Sona Nanotech 

 

Exhibit 9. Thermal contrast LFAs are another potential application for GNRs. Thermal contrast represents an opportunity to utilize LFAs 

with a similar analytical sensitivity to laboratory tests. Thermal contrast, as opposed to colorimetric, where a person physically observes the 

appearance of the label at the test line, uses the photothermal properties of nanoparticles to produce a thermal signal at the test line which can 

be picked up by a detector. This enables a higher degree of contrast and for the reader to detect a signal where a human observer may not see 

one. Essentially, fewer nanoparticles are required on the test strip for a positive result, meaning a lower concentration of the target analyte can 

be detected. Gold nanorods are particularly useful for this application as they have a greater absorption cross section, meaning they heat up 

more than nanospheres (this is also what makes them applicable to photothermal therapy). Per volume, GNRs have produce heat orders of 

magnitude greater than nanoshells or nanospheres.  

  

Source: Zhenpeng et. al. 2012 

 

COVID-19 Diagnostics 

COVID-19 pandemic. In early January, the World Health Organization (WHO) reported the emergence of a novel coronavirus, SARS-CoV-2, in 

Wuhan, China. Infection results in a respiratory disease, COVID-19, that quickly leads to pneumonia-like symptoms. Immunocompromised and 

elderly patients, as well those with other co-morbidities such as high blood pressure or pre-existing respiratory disease, are especially 

susceptible to COVID-19-associated acute respiratory distress syndrome (ARDS). What makes COVID-19 especially dangerous is the extent 

and ease with which it is transmitted. Both SARS and COVID-19 are caused by viruses that utilize a glycosylated spike (S) protein. The binding 

of the S protein to a receptor protein known as angiotensin-converting enzyme 2 (ACE2) mediates host cell invasion. A key difference between 

SARS virus SARS-CoV and SARS-CoV-2 is that in the latter, the S protein displays an affinity for ACE2 that is 10-20 times higher than that of 

the corresponding S protein in the SARS virus, possibly explaining the higher rate of transmission observed so far.  

Total infections have reached more than 800k so far, resulting in >40k deaths worldwide (as of 3/31). Though it is still early to evaluate the 

characteristics of the disease, according to the WHO, the case fatality rate is ~3.4% as of 3/4/20. Recent estimates have arrived at lower figures, 

but overall data collection and testing has lagged to say the least. Though initially most prevalent in Hubei Province, China, with 82k total cases, 

the spread has slowed (recently in Korea as well) and the number of reported active cases is now only 2k, meaning China is no longer in the top 

10. The US, Italy, and Spain are now the most affected countries with 176k, 105k, and 94k cases, respectively (as of 3/31). Italy has been hit the 

hardest in terms of morality with 12.4k deaths. The issue in Italy is that hospitals have become largely overwhelmed by the number of patients 

requiring ventilation and ICU-care from conditions such as cytokine storm, sepsis, and acute respiratory distress syndrome. Sadly, doctors are 
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required to make difficult triage decisions to ration resources, in particular ventilators. The situation in Italy served as an alarm for other 

countries, leading many to take drastic measures, including closing their borders and implementing lockdowns.  

In the US, the response is progressing on a municipal level (though the White House recommended that gatherings of 10 or more be avoided) 

with more than half the country ordered to stay at home. California has issued a shelter-in-place order and New York state is under a complete 

lock-down with only essential businesses open, such as grocery stores and pharmacies. The NYC metro area has become the epicenter of the 

outbreak in the US. Social distancing and shutdowns have been implemented to “flatten the curve” and to try and mitigate the deluge of hospital 

patients who will need ventilators and ICU beds and avoid overwhelming the system. The issue in NYC remains the capacity of the healthcare 

system, prior to the outbreak, there were 20k active hospital beds in NYC, and Gov. Cuomo is anticipating that all of those may need to be 

converted to ICU beds. There is also an estimated need of an 87k additional hospital beds for non-ICU issues and non-ICU COVID patients, and 

to expand that capacity, the USNS Comfort (Navy hospital ship) has been sent to NYC and certain convention centers (such as the Javits 

Center) are being converted to temporary hospitals. Certain college dorms and even Central Park are also being used for makeshift hospitals in 

New York. 

Testing in COVID-19. One of the defining issues in the COVID-19 crisis is the need for testing. In particular, the US initially lagged much of the 

developed world in testing. The number has rapidly accelerated in the past few weeks, with the US having performed more tests in total than any 

other country and performing ~100k tests per day.
9
 As of 3/30, the US has tested over 1M people. That said, laboratories still have a backlog 

and there is a need for increased testing.
10

 Right now, the gold standard for COVID-19 is RT-PCR, and the first test was developed by the WHO. 

The issue with PCR is that, despite having high accuracy, the test is expensive, and has a long turnaround time with 4-6 hours needed to 

compete a test, and is suited towards large centralized laboratories, meaning that total turnaround can take as many as 24 hours. Despite the 

drawbacks, PCR remains a backbone with large providers such as Roche Diagnostics (ROG.SW - NR), Thermo Fisher (TMO - NR), Qiagen, 

and Quest Diagnostics (DGX - NR) ramping up capacity to meet the testing need. Point-of-care rapid tests represent an attractive option to aid 

decision making and reduce the burden on the centralized labs. 

The need for speed. One of the key factors in improving testing in COVID-19 is faster testing. PCR tests take time and often require a central 

lab to perform the test. More rapid testing can better inform treatment decisions and can provide results during the patient visit, rather than 

forcing patients to wait. One test which received emergency use authorization (EUA) on 3/21 is Cepheid’s (DHR - NR) Xpert® Xpress SARS-

CoV-2, which uses PCR to deliver a result in 45 minutes. The test runs on the GeneXpert System (of which there are 5k units in the US) and is 

available in both the point-of-care setting and in hospitals. Abbott (ABT - NR) has also released a rapid test (received EUA on 3/27), which uses 

its molecular point-of-care ID NOW platform. The test uses nucleic acid amplification to deliver a result in as little as 5 minutes on a device that is 

approximately the size of a toaster. Though it can be used in a wide range of settings (inside and outside the hospital), it does require capital 

equipment and technicians, so its use is likely to be centered in well-resourced settings such as major hospitals…It’s all still PCR.  

Lateral Flow Assays represent an opportunity in COVID-19. The lateral flow format represents an opportunity for point-of-care diagnostics in 

COVID-19. Not just because they provide a result quickly (within ~20 minutes or sometimes less), though less accurate than PCR, but also 

because they are cost effective and can be mass produced. Most of the current LFA tests detect antibodies to the infection (specifically IgG and 

IgM). This includes the Aytu (AYTU - NR) test, which was in-licensed on 3/10 from L.B. Resources Limited (private) and led to a nearly 500% 

increase in share price. Another IgG/IgM test from Henry Schein (HSIC - NR) received EUA and was made available on 3/26. Because of the 

simplicity of the testing format, the company expected to have several hundred thousand tests available by the end of March and significantly 

increased availability in April 2020. Biosphere’s (private) LFA approach (targeting IgA and IgM) was authorized on 3/31 for COVID-19 with 91% 

specificity and 99% sensitivity, the company intends to have millions of kits available in weeks. Though highly valuable for epidemiological 

purposes, the tests have one major issue, in that they don’t tell you if you currently have the virus, just if you’ve had the  virus at some point. 

Additionally, your body makes generic IgG and IgM antibodies, which will not bind to the label, but could bind to the test strip, creating a false 

negative. 
11

 This is also a factor for patients who already have other health issues in which their immune systems are already active and/or 

suppressed, inducing false negatives or false positives. While this sounds negative, that is our view as it relates to actually testing for active 

infection.  

From an epidemiological perspective, the IgG/IgM testing is extremely important and will produce valuable information. How? With much of the 

focus on how many infected there are and how many deaths there have been, it’s important to remember that testing has lagged (for all the 

reasons mentioned above and what most have learned through the media, etc.) Additionally, many people are asymptomatic and have more 

mild symptoms that keep them from being admitted to hospitals, perhaps as many as 80% of cases. The analogy that has been used has been 

that the diagnosed, hospitalized and fatalities are the “tip-of-the-iceberg,” with a much larger population that is less severely ill or asymptomatic 

representing the larger piece of ice under the water. With COVID-19 as contagious as it is, we need to know who those people are and where 

they are. Therefore, the rapid IgG/IgM tests are extremely important. Whether its PCR or antibody detection, it’s all molecular and it cannot 

practically be used on such a massive scale to determine the active infections. What may do this is an LFA test that tests for viral components 

right from patient samples; it’s not molecular based. In addition, LFAs given their cost-effect, highly scalable and accuracy attributes could 

potentially be used on a global scale. This is where Sona Nanotech comes in.   

Sona Nanotech GNR-based LFA for COVID-19. On 3/3/20, Sona announced that it would be developing a COVID-19 lateral flow test in 

collaboration with GE Healthcare. The test will use GE Healthcare Life Sciences’ FFHP Membrane, which is designed for fast flow performance. 

                                                           
9
 Alexis C. Madrigal and Robinson Meyer, “Private Labs Are Fueling a New Coronavirus Testing Crisis.” The Atlantic, Mar. 31, 2020 

10
 Ibid. 

11
 Cormac Sheridan “Fast, portable tests come online to curb coronavirus pandemic.” Nature Biotechnology News, Mar. 23, 2020 
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The Sona test targets the COVID-19 spike protein, meaning it will detect whether the patient has an active infection. The test is expected to be 

available for research purposes in mid-2Q20 (F3Q20 for Sona, Oct. YE).
12

 Sona’s test was recently highlighted in a Nature Biotechnology article 

on rapid test development for COVID-19 (LINK). While the initial use for Sona’s test is likely in the healthcare setting where either the resources 

for a bench top device-based rapid test are not available or the capacity cannot meet demand, there is an opportunity beyond the health care 

setting and into commercial use as the economy starts moving again and people begin to return to work (or to prevent people working in 

essential services from contracting the disease). Since LFAs are easy to use and cheap, they could be used to ensure that the people reentering 

the workplace are virus free or for use in travel to avoid spread of the disease as travel restrictions are lifted. 

First letter of intent signed, more to come in the near future. On 3/30, Sona Nanotech announced that the first letter-of-intent to purchase 

the COVID-19 LFA test was signed with a G20 country to deliver 2M tests. The company has also entered into a service and supply agreement 

with a CMO in Europe to develop its test. Sona has also applied for funding from the Canadian government to accelerate development of a 

prototype and manufacture scale up. That said, it is still a letter of intent and actual manufacturing is not expected to commence until firm orders 

with deposits are secured. 

Exhibit 10. COVID-19 Rapid Test Development. 

  

Source: Cormac Sheridan (Nature Biotechnology 3/23/20) and Maxim Research  
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 Cormac Sheridan “Fast, portable tests come online to curb coronavirus pandemic.” Nature Biotechnology News, Mar. 23, 2020 

Developer Ticker Test Description Status

Guangzhou Wondfo Biotech (Guangzhou, 

China) SH.300482 - NR

Wondfo SARS-CoV-2 antibody test

Lateral flow 15-minute immunoassay that 

detects IgM and IgG antibodies directed 

against SARS-CoV-2

National Medical Products Administration 

EUA in China; CE mark in Europe

Innovita Biological Technology Private SARS-CoV-2 antibody assay

Lateral flow 15-minute immunoassay that 

detects IgM and IgG antibodies directed 

against SARS-CoV-2

National Medical Products Administration 

EUA in China

Jiangsu Medomics Medical Technologies 

(Nanjing, China) Private

SARS-CoV-2 rapid combined IgM/IgG 

antibody test kit

Lateral flow 15-minute immunoassay that 

detects IgM and IgG antibodies directed 

against SARS-CoV-2

Shipping

Mammoth Biosciences Private SARS-CoV-2 DETECTR 30-minute lateral flow assay In validation studies

Pharmact (Berlin) Private

SARS-COV-2 Rapid Test

POC 20-minute test for detecting SARS-CoV-2 

exposure through identification of IgG and 

IgM antibodies

CE-marked and shipping

Snibe Diagnostic (Shenzhen, China) Private

MAGLUMI 2019-nCoV IgM/IgG kit

Automated central laboratory rapid test that 

runs on MAGLUMI chemiluminescence 

immunoassay system

CE mark received 19 February 2020

Sona Nanotech (Halifax, Nova Scotia) SNANF - BUY Rapid SARS-CoV-2 antigen detection test
Lateral flow screening test for S1 domain of 

SARS-CoV-2 S1 protein

Assay development and testing with GE 

Healthcare Life Sciences underway

Sherlock Biosciences, Cepheid Private, DHR - NR

Rapid CRISPR-based tests for SARS-CoV-2 and 

other pathogens

Combines SHERLOCK Cas12 and Cas13 

enzymes for nucleic acid detection with 

Cepheid’s GeneXpert test-processing 

instruments

Intended as proof of concept for a broad 

product development alliance in infectious 

disease

Aytu Bioscience Inc. AYTU - NR

COVID-19 IgG/IgM Rapid Test Solid-phase immunochromatographic assay

Aytu Bioscience has sublicensed US 

distribution rights from L.B. Resources (Hong 

Kong) and plans to obtain EUA; already has CE 

mark

Biomerica BMRA - NR Rapid POC IgM/IgG antibody test $10 lateral flow immunoassay
Commenced shipping samples; seeking FDA 

EUA approval

Caspr Biotech Private

Ultrasensitive, rapid, and portable 

coronavirus SARS-CoV-2 sequence detection
Based on CRISPR-Cas12 Proof of principle evaluation

Sugentech (Daejeon, South Korea)
KOSDAQ.253840 - 

NR
SGTi-flex COVID-19 IgM/IgG

Ten-minute lateral flow immunoassay that 

detects IgM and IgG antibodies directed 

against SARS-CoV-2

CE Mark

Cepheid DHR - NR Xpert Xpress SARS-CoV-2

Rapid PCR test that runs on GenXpert 

benchtop system – delivers result in two 

hours from sample collection to delivery of 

result Received FDA emergency use authorization

Xiamen AmonMed Biotechnology (Fujian, 

China),
Private COVID-19 IgM/IgG test kit (Colloidal gold)

Ten-minute lateral flow immunoassay that 

detects IgM and IgG antibodies directed 

against SARS-CoV-2

CE Mark

Henry Schein HSIC - NR Standard Q COVID-19 IgM/IgG rapid test

Rapid immunochromatography test designed 

for the qualitative presumptive detection of 

specific IgM and IgG antibodies associated 

SARS-CoV-2 in blood drawn with a pinprick.

Received FDA emergency use authorization

Abbott Labs ABT-NR  ID NOW COVID-19 test

Test to run on Abbott's point-of-care ID NOW 

platform - a portable instrument that can be 

deployed where testing is needed most,- ID 

NOW has the largest molecular point-of-care 

installed base in the U.S. and is available in a 

wide range of healthcare settings

Received FDA emergency use authorization

11Maxim Group LLC

Sona Nanotech Inc. (SONA.CD)

INSTITUTIONAL USE ONLY

https://www.nature.com/articles/d41587-020-00010-2


MODELING ASSUMPTIONS – Gold Nanorod Dx Platform 

1. We assume revenue generation from the GNR platform begins in 2021.  

2. We assume that there are ~2 billion LFAs produced each year, of which 80% are gold, and that the number will grow by ~4% per year. 

3. We assume that approximately 1M tests can be produced from 100L of Nanorods. 

4. We assume initial pricing of $5k per liter, increasing at 4% per year as more testing shifts to an LFA format.  

5. We apply a 50% risk adjustment based on the stage of commercialization, development timelines, and other factors.  

 

Exhibit 11. Gold Nanorod Platform Market Model. 

 

 

MODELING ASSUMPTIONS – COVID-19 LFA Test 

1. We assume commercial sales begin in 2H20 for the COVID-19 LFA test. The test as of late 1Q20 is in the prototype stage.  

2. We assume that the total opportunity for a COVID-19 rapid test is similar to the opportunity for flu tests. To determine this, we multiplied 

the number of flu tests performed at emergency departments (4.2M) by the ratio of total influenza medical visits to emergency 

department diagnosed cases (13M/1.3M or 10:1). Given the number of cases of flu per year, just in the US at ~40M, this could be a 

conservative estimate and does not take into account infection rates in ex-US territories.  

3. We assume that the number of tests increases by ~1% per year.  

4. We assume initial pricing of $25 per test, with a 2% annual growth rate. LFA tests range in price from $10 to $30+ in general. We opted 

for a price point to the higher end of the range given the reimbursement for PCR tests, which can range from $36 to $51+. As such, an 

LFA test is still at a discount to available options.  

5. We apply a 50% risk adjustment based on development stage, commercialization risk and other factors, including the need for a partner 

and/or financing. COVID-19 is still a novel and emerging situation and we do not know exactly how the testing landscape might look 

going forward. 

 

Exhibit 12. COVID-19 Testing Market Model. 

 

 

  

Platform Value (GNR Sales, Contract Dev, Test Mfg, License and Royalty) 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E 2030E

Lateral flow assays produced 2,000,000,000     2,080,000,000     2,163,200,000     2,249,728,000     2,339,717,120     2,433,305,805     2,530,638,037     2,631,863,558     2,737,138,101     2,846,623,625     2,960,488,570     3,078,908,113     3,202,064,437     

Growth Rate 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Using Gold Nanoparticles (80%) 1,600,000,000     1,664,000,000     1,730,560,000     1,799,782,400     1,871,773,696     1,946,644,644     2,024,510,430     2,105,490,847     2,189,710,481     2,277,298,900     2,368,390,856     2,463,126,490     2,561,651,550     

Liters Gold Nanorods Required (100L per 1M test) 160,000                166,400                173,056                179,978                187,177                194,664                202,451                210,549                218,971                227,730                236,839                246,313                256,165                

Market Penetration 0.2% 1.0% 2.5% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 15.0%

Total Liters Supplied 360                        1,872                     4,867                     8,098                     12,633                  17,518                  22,773                  28,421                  34,484                  38,425                  

Cost per Liter 5,000$                  5,200$                  5,408$                  5,624$                  5,849$                  6,083$                  6,327$                  6,580$                  6,843$                  7,117$                  

Increase in Cost 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Total revenue ('000) 1,800$                  9,733$                  26,319$                45,546$                73,894$                106,565$              144,075$              186,998$              235,967$              273,452$              

Risk adjustment 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%

Total Revenue ('000) 900$                      4,867$                  13,159$                22,773$                36,947$                53,282$                72,038$                93,499$                117,984$              136,726$              

Source: Maxim Estimates

COVID-19 Testing (US) 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E 2030E

Influenza Rapid Tests in Emergency Departments 4,200,000             4,242,000             4,284,420             4,327,264             4,370,537             4,414,242             4,458,385             4,502,968             4,547,998             4,593,478             4,639,413             4,685,807             4,732,665             

Growth rate 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Ratio of total diagnosed influenza cases to emergency department diagnosed cases 10:1 10:1 10:1 10:1 10:1 10:1 10:1 10:1 10:1 10:1 10:1 10:1 10:1

Rapid Tests performed per year (estimate based on influenza) 42,844,200          43,272,642          43,705,368          44,142,422          44,583,846          45,029,685          45,479,982          45,934,781          46,394,129          46,858,071          47,326,651          

Market Penetration 0.20% 1.50% 4.00% 7.00% 8.00% 8.50% 9.00% 9.50% 10.00% 10.50% 11.00%

Total Tests Performed 85,688                  649,090                1,748,215             3,089,970             3,566,708             3,827,523             4,093,198             4,363,804             4,639,413             4,920,097             5,205,932             

Cost of Diagnostic 25                          26                          26                          27                          27                          28                          28                          29                          29                          30                          30                          

Increase in Cost 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Revenue ('000) 2,142$                  16,552$                45,471$                81,978$                96,518$                105,647$              115,240$              125,316$              135,895$              146,999$              158,650$              

Risk adjustment 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%

Total Revenue ('000) 1,071$                  8,276$                  22,736$                40,989$                48,259$                52,824$                57,620$                62,658$                67,948$                73,500$                79,325$                

Source: Maxim Estimates
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VALUATION 

We model revenue from the COVID-19 test in 2H20 and the GNR Platform in 2021. A risk adjustment of 50% factored in based on development, 

commercial risk, competition, and other factors. A 30% discount is applied to the free cash flow, discounted EPS, and sum-of-the-parts models, 

which are equally weighted to derive a 12-month price target of $3. 

 

Exhibit 13. Free Cash Flow Model. 

 

 

Exhibit 14. Discounted-EPS Model. 

 

 

Exhibit 15. Sum-of-the-Parts Model.  

 

Average 3

Price Target 2

Year 2020

DCF Valuation Using FCF (mln):

units ('000) 2018A 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E 2030E

EBIT (3,585)          (1,739)          (2,410)          1,084           11,673         29,817         41,073         55,587         76,556         102,403      125,286      151,039          171,319       

Tax Rate 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 5%

EBIT (1-t) (3,585)          (1,739)          (2,410)          1,084           11,673         29,817         41,073         55,587         76,556         102,403      125,286      148,018          162,753       

CapEx (100)             (107)             (150)             (158)             (166)             (174)             (182)             (192)             (201)             (211)             (222)             (233)                 (245)              

Depreciation 19                 35                 53                 79                 83                 87                 92                 96                 101              106              112              117                  123               

Change in NWC

FCF (3,666)          (1,811)          (2,507)          1,006           11,591         29,731         40,983         55,492         76,456         102,298      125,176      147,902          162,632       

PV of FCF (6,196)          (2,355)          (2,507)          774              6,858           13,533         14,349         14,946         15,840         16,303         15,345         13,947             11,797         

Discount Rate 30%

Long Term Growth Rate 1%

Terminal Cash Flow 566,407      

Terminal Value YE2028 41,086         

NPV 162,270      

NPV-Debt

Shares out ('000) 67,057         2030E

NPV Per Share 2

Source: Maxim estimates

Current Year 2020

Year of EPS 2030

Earnings Multiple 10 1.95 5% 10% 15% 20% 25% 30%

Discount Factor 30% Earnings 0 0 0 0 0 0 0

Selected Year EPS 2.68 Multiple 5 8.23 5.17 3.31 2.17 1.44 0.97

NPV 2 10 16.46 10.34 6.63 4.33 2.88 1.95

Source: Maxim estimates 15 24.70 15.51 9.94 6.50 4.32 2.92

20 32.93 20.68 13.26 8.66 5.76 3.89

25 41.16 25.85 16.57 10.83 7.20 4.86

30 49.39 31.02 19.89 12.99 8.64 5.84

35 57.62 36.19 23.20 15.16 10.08 6.81

Discount Rate and Earnings Multiple Varies, Year is Constant

Sona Nanotech, Inc.
LT Gr

Discount 

Rate
Yrs to Mkt % Success

Peak Sales 

(MM's)
Term Value

Gold Nanorod Platform 1% 30% 1 50% $137 $471

NPV $1.89

COVID-19 Diagnostic 1% 30% 0 50% $79 $274

NPV $1.43

Net Margin 70%

MM Shrs OS (2030E) 67                 

Total $3

Source: Maxim estimates
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Sona Nanotech Inc.: Income Statement ($000) 18-Oct 19-Jan 19-Apr 19-Jul 19-Oct 19-Oct 20-Oct 21-Oct 22-Oct 23-Oct 24-Oct 25-Oct 26-Oct 27-Oct 28-Oct 29-Oct 30-Oct

YE October 31 2018A 1Q19A 2Q19A 3Q19A 4Q19A 2019A 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E 2030E

Revenue:

Gold Nanorod Lateral Flow Assay Platform -               -               -               -               -               -               900              4,867           13,159         22,773         36,947         53,282       72,038       93,499       117,984     136,726     

COVID-19 Test -               -               -               -               -               1,071           8,276           22,736         40,989         48,259         52,824         57,620       62,658       67,948       73,500       79,325       

-               -               -               -               -               -               -               -               -               -               -               -             -             -             -             -             

-               -               -               -               -               -               -               -               -               -               -               -             -             -             -             -             

Net revenue -               -               -               -               -               -               1,071           9,176           27,602         54,148         71,032         89,771         110,902     134,696     161,447     191,483     216,051     

Collaborative revenue:

Revenues

Other Income -               -               -               -               -               -               -               -             -             -             -             -             

Grant -               -               -               -               -               -               -               -             -             -             -             -             

Total Collaborative Revenue -               -               -               -               -               -               -               -               -               -               -               -               -             -             -             -             -             

Total Revenue -               -               -               -               -               -               1,071           9,176           27,602         54,148         71,032         89,771         110,902     134,696     161,447     191,483     216,051     

Gross Margins:

Cost of Goods Sold 793              3,212           8,281           13,537         14,206         13,466         11,090       6,735         8,072         9,574         10,803       

%Gross Margin 30% 65% 70% 75% 80% 85% 90% 95% 95% 95% 95%

Gross Profit -               -               -               -               -               -               278              5,964           19,322         40,611         56,826         76,305         99,812       127,961     153,375     181,909     205,249     

Operating Expenses:

Research and Development 94                17                18                10                (9)                 36                539              1,000           2,000           2,500           3,500           4,900           5,880         6,468         7,115         7,826         8,609         

%R&D

Selling, General and Administrative 671              208              218              226              240              892              1,897           3,500           5,250           7,875           11,813         15,356         16,892       18,581       20,439       22,483       24,731       

%SG&A

Stock based compensation 7                  65                57                38                167              200              300              315              331              348              365              383            403            423            444            466            

Depreciation 19                7                  8                  9                  11                35                53                79                83                87                92                96                101            106            112            117            123            

Regulatory 18                7                  6                  11                9                  33                

Rent/related costs 14                9                  8                  8                  11                36                

Total Expenses 816              254              324              321              299              1,199           3,481           8,091           15,929         24,331         29,959         34,183         34,347       32,293       36,161       40,445       44,732       

Operating Income (Loss) (816)             (254)             (324)             (321)             (299)             (1,199)          (2,410)          1,084           11,673         29,817         41,073         55,587         76,556       102,403     125,286     151,039     171,319     

Government loans fair value adjustment 113              37                35                10                52                134              -               -               -               -               -               -               -             -             -             -             -             

R&D credits 32                5                  12                34                5                  56                -               -               -               -               -               -               -             -             -             -             -             

Interest expense on long term debt (6)                 (6)                 

Accreted interest on convertible notes (6)                 (6)                 (6)                 (6)                 (4)                 (23)               -               -               -               -               -               -               -             -             -             -             -             

Interest expense (16)               (10)               (10)               (9)                 (2)                 (31)               -               -               -               -               -               -               -             -             -             -             -             

Accreted interest on Governemnt loans (30)               (11)               (12)               (6)                 (13)               (42)               -               -               -               -               -               -               -             -             -             -             -             

Loss on debt settlement (55)               (55)               

Loss on disposal of resource properties (627)             52                (575)             

Fair value adjustment on convertible debentures (71)               -               

Listing expense (2,791)          

Accreted interest on convertible loan -               -               -               -               -               -               -               -             -             -             -             -             

Total Other Income -               16                19                (604)             30                (540)             -               -               -               -               -               -               -             -             -             -             -             

Pretax Income (3,585)          (239)             (304)             (926)             (270)             (1,739)          (2,410)          1,084           11,673         29,817         41,073         55,587         76,556       102,403     125,286     151,039     171,319     

Unrealize loss on securities (1)                 1                  0                  (1)                 (1)                 (1)                 

Taxes on income -               -               -               -               -               -               -               -               -               -               -               -             -             -             3,021         8,566         

Tax Rate 2% 5%

GAAP Net Income (Loss) (3,587)          (238)             (304)             (927)             (271)             (1,740)          (2,410)          1,084           11,673         29,817         41,073         55,587         76,556       102,403     125,286     154,059     179,885     

Foreign currency translation loss

Total comprehensive loss (3,587)          (238)             (304)             (927)             (271)             (1,740)          (2,410)          1,084           11,673         29,817         41,073         55,587         76,556       102,403     125,286     154,059     179,885     

GAAP-EPS (0.13)            (0.00)            (0.01)            (0.02)            (0.00)            (0.03)            (0.04)            0.02             0.18             0.46             0.63             0.85             1.16           1.55           1.88           2.31           2.68           

GAAP-EPS (Dil) (0.13)            (0.00)            (0.01)            (0.02)            (0.00)            (0.03)            (0.04)            0.02             0.18             0.46             0.63             0.85             1.16           1.55           1.88           2.31           2.68           

Wgtd Avg Shrs (Bas) - '000s 27,500         53,457         53,457         54,254         54,308         54,744         56,944         64,687         64,946         65,207         65,468         65,730         65,993       66,258       66,523       66,790       67,057       

Wgtd Avg Shrs (Dil) - '000s 27,500         53,457         53,457         54,254         54,308         54,744         56,944         64,687         64,946         65,207         65,468         65,730         65,993       66,258       66,523       66,790       67,057       

Source: Company reports and Maxim
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DISCLOSURES

Sona Nanotech Inc. Rating History as of 03/31/2020
powered by: BlueMatrix
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Closing Price Target Price

  Maxim Group LLC Ratings Distribution As of: 04/01/20  

% of Coverage
Universe with Rating

% of Rating for which Firm
Provided Banking Services

in the Last 12 months

  Buy
Fundamental metrics and/or identifiable catalysts exist such that we
expect the stock to outperform its relevant index over the next 12 months.

86% 51%

  Hold
Fundamental metrics are currently at, or approaching, industry averages.
Therefore, we expect this stock to neither outperform nor underperform
its relevant index over the next 12 months.

14% 57%

  Sell
Fundamental metrics and/or identifiable catalysts exist such that we
expect the stock to underperform its relevant index over the next 12
months.

*See valuation section for company specific relevant indices

0% 0%

I, Jason McCarthy, Ph.D., attest that the views expressed in this research report accurately reflect my personal views about the subject security and
issuer. Furthermore, no part of my compensation was, is, or will be directly or indirectly related to the specific recommendation or views expressed
in this research report.

The research analyst(s) primarily responsible for the preparation of this research report have received compensation based upon various factors,
including the firm’s total revenues, a portion of which is generated by investment banking activities.

Maxim Group makes a market in Sona Nanotech Inc.

Maxim Group expects to receive or intends to seek compensation for investment banking services from Sona Nanotech Inc. in the next
3 months.

SONA.CD: For Sona Nanotech, we use the BTK (Biotechnology Index) as the relative index.

Valuation Methods
SONA.CD: Valuation: We model revenue from the COVID-19 test in 2H20 and the GNR Platform in 2021. A risk adjustment of 50% factored in
based on development, commercial risk, competition, and other factors. A 30% discount is applied to the free cash flow, discounted EPS, and sum-
of-the-parts models, which are equally weighted to derive a 12-month price target.

Price Target and Investment Risks
SONA.CD: Aside from general market and other economic risks, risks particular to our price target and rating for Sona Nanotech include: (1) the
regulatory and clinical risk associated with product development; (2) the ability to access capital and the very high likelihood that the company will
need to raise additional capital; (3) the rate and degree of progress of product development; (4) the rate of regulatory approval and timelines to
potential commercialization of products; (5) the reliance on collaborators and/or potential collaborators from which there could be unforeseen delays

15Maxim Group LLC

Sona Nanotech Inc. (SONA.CD)

INSTITUTIONAL USE ONLY



and expenses; (6) the requirements for marketing authorization from regulatory bodies in the United States and other countries, as well as potential
differences in clinical trial (if needed) requirements in different regions; (7) the liquidity and market volatility of the company’s equity securities; (8)
regulatory and manufacturing requirements and uncertainties; (9) product and technology developments by competitors; (10) inability, if product(s)
is/are approved to gain adequate market share and maintain adequate revenue growth; (11) Impact of competition in the space from competitors
with more resources and commercial infrastructure may negatively affect Sona Nanotech and limit opportunity; (12) Lateral flow assays, which are
the primary market for Sona, are low cost and low margin by their nature, so even if Sona can produce a better test, companies may still opt to
use lower cost modalities, which could limit colaboration on existing LFA applications; (13) foreign currency exchange as the company reports in
Canadian dollars (C$); (14) Sona Nanotech, while operating expenses are low for now, is still going to need to raise capital in the near-term to fund
operations. This may addressed by equity financings which will result in dilution for investors or non-dilutive capital from a potential partner or other
sources. An inability to raise any captial by any means could impact the company's ability to continue to operate.

RISK RATINGS

Risk ratings take into account both fundamental criteria and price volatility.

Speculative – Fundamental Criteria: This is a risk rating assigned to early-stage companies with minimal to no revenues, lack of earnings, balance
sheet concerns, and/or a short operating history. Accordingly, fundamental risk is expected to be significantly above the industry. Price Volatility:
Because of the inherent fundamental criteria of the companies falling within this risk category, the price volatility is expected to be significant with the
possibility that the investment could eventually be worthless. Speculative stocks may not be suitable for a significant class of individual investors.

High – Fundamental Criteria: This is a risk rating assigned to companies having below-average revenue and earnings visibility, negative cash
flow, and low market cap or public float. Accordingly, fundamental risk is expected to be above the industry. Price Volatility: The price volatility of
companies falling within this category is expected to be above the industry. High-risk stocks may not be suitable for a significant class of individual
investors.

Medium – Fundamental Criteria: This is a risk rating assigned to companies that may have average revenue and earnings visibility, positive cash
flow, and is fairly liquid. Accordingly, both price volatility and fundamental risk are expected to approximate the industry average.

Low – Fundamental Criteria: This is a risk rating assigned to companies that may have above-average revenue and earnings visibility, positive
cash flow, and is fairly liquid. Accordingly, both price volatility and fundamental risk are expected to be below the industry.

DISCLAIMERS

Some companies that Maxim Group LLC follows are emerging growth companies whose securities typically involve a higher degree of risk and
more volatility than the securities of more established companies. The securities discussed in Maxim Group LLC research reports may not be
suitable for some investors. Investors must make their own determination as to the appropriateness of an investment in any securities referred to
herein, based on their specific investment objectives, financial status and risk tolerance.

This communication is neither an offer to sell nor a solicitation of an offer to buy any securities mentioned herein. This publication is confidential
for the information of the addressee only and may not be reproduced in whole or in part, copies circulated, or disclosed to another party, without
the prior written consent of Maxim Group, LLC (“Maxim”).

Information and opinions presented in this report have been obtained or derived from sources believed by Maxim to be reliable, but Maxim makes
no representation as to their accuracy or completeness. The aforementioned sentence does not apply to the disclosures required by FINRA Rule
2241. Maxim accepts no liability for loss arising from the use of the material presented in this report, except that this exclusion of liability does
not apply to the extent that such liability arises under specific statutes or regulations applicable to Maxim. This report is not to be relied upon in
substitution for the exercise of independent judgment. Maxim may have issued, and may in the future issue, other reports that are inconsistent with,
and reach different conclusions from, the information presented in this report. Those reports reflect the different assumptions, views and analytical
methods of the analysts who prepared them and Maxim is under no obligation to ensure that such other reports are brought to the attention of
any recipient of this report.

Past performance should not be taken as an indication or guarantee of future performance, and no representation or warranty, express or implied, is
made regarding future performance. Information, opinions and estimates contained in this report reflect a judgment at its original date of publication
by Maxim and are subject to change without notice. The price, value of and income from any of the securities mentioned in this report can fall as
well as rise. The value of securities is subject to exchange rate fluctuation that may have a positive or adverse effect on the price or income of such
securities. Investors in securities such as ADRs, the values of which are influenced by currency volatility, effectively assume this risk. Securities
recommended, offered or sold by Maxim: (1) are not insured by the Federal Deposit Insurance Company; (2) are not deposits or other obligations
of any insured depository institution; and (3) are subject to investment risks, including the possible loss of principal invested. Indeed, in the case
of some investments, the potential losses may exceed the amount of initial investment and, in such circumstances, you may be required to pay
more money to support these losses.

ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST
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