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• Kinlytic® urokinase, formerly Abbokinase® – approved for multiple indications in North America

• Lead opportunity - return of Kinlytic® for catheter clearance (CC) in the US market

– Catheter clearance is return of flow to a central venous catheter (CVC) clogged with a blood clot

• US catheter clearance is a monopoly market, growing 8-10% annually to $330mm* in 2018

• 2018 market research confirms need for catheter clearance thrombolytic competition

– No new market entrant for 15 years - respondents seek improved price competition, better 
product convenience, reliable outcomes

– Kinlytic® was gold standard for CC - no molecule risk - established record of safety, efficacy

– Discount to incumbent pricing a driver for sales growth

– Low manufacturing risk and costs, using CMOs

• FDA response positive on plan for return to US market

• Annual sales of $250mm expected for first indication, in the USA only 

• Project IRR >80% 

• $18mm investment to sNDA filing in 2½ years

– Other well-understood clinical indications offer follow-on opportunities

Urokinase for catheter clearance – The Lead Opportunity
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Overview

• Kinlytic® (low molecular weight urokinase, LMW-UK), the only approved LMW-UK worldwide 

• Initially approved in 1978 as Abbokinase – Abbott achieved peak sales of $274mm in 1998 - 50% of thrombolytic market

• Microbix owns all rights – approved NDA, validated cell banks, critical reference materials, trade secrets

• Targeting the fastest growing, lowest risk and highest return indication – catheter clearance (CC)

Indication

• Approved indications in the US and Canada include:

– Restoration of patency to intravenous catheters obstructed by clotted blood or fibrin (5,000 IU/unit) – Catheter clearance (CC)

– Lysis of acute massive pulmonary emboli (250,000 IU/unit)

Catheter

Clearance

• Central venous catheters (CVCs) are used to access patient’s vasculature/circulation for: oncology, infection, nutrition, dialysis

• CVC use growing rapidly but 25% of catheter will clog with blood cots

• Only other drug approved for catheter clearance is Cathflo Activase®

• Return of Kinlytic urokinase will result in a long term duopoly

Re-Launch 

Plan

• Microbix has extensive experience with the cell-culturing methods used to produce LMW urokinase

• FDA has reviewed its detailed plan to file sNDA to return Kinlytic for catheter clearance 

• Budget validated by 3rd party CMO quotations the re-launch process - $18mm, 2 years to FDA filing 

Financial

Projection

• Catheter clearance sales estimated at $183mm by yr 5 in market

• >70% fully-loaded margin after manufacturing, selling and distribution

• Sales of $257mm by yr 10 in market - US only, one indication only

Kinlytic® Urokinase Overview
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• 2018 independent market research sponsored by Microbix

– Confirmed that the US CC market wants an alternative to Cathflo Activase®

– Confirmed Kinlytic® has properties that will enable it to take market share from Cathflo Activase®

• Enables positioning Urokinase for gain of share based upon:

➢ Substantial price discount to t-PA

➢ Equal efficacy to t-PA

➢ Equal or better safety profile as t-PA

➢ Dosage format to provide greater convenience & ease of use, minimizing risks of errors and contamination

➢ Storage at room temperature on patient floor, with longer stability (18 months RT vs t-PA 12 months refrigerated)

➢ t-PA needs cold storage at 4°C off the patient floor in pharmacy

➢ Predictable CC outcomes

• Kinlytic also provides an alternate source of thrombolytic, helping avoid disruption of drug supply

– Disruptions to US supply of t-PA have occurred

Kinlytic® Product Differentiation/Market Strategy
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Kinlytic® Market Differentiation – Dosage Form Advantages
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Kinlytic – convenience on the patient floor

or

Versus
Cathflo – off in the pharmacy refrigerator

Plus sterile WFI vial, 
syringe, transfer set

Kit with UK 
vial and WFI 
syringe

Single 
syringe with 
UK and WFI



• Two US market studies were executed by two independent research firms to determine the needs, 
wants and motivators of hospital / clinic decision makers and influencers responsible for catheter 
clearance

– Determined key issues for success of urokinase as competitor to Cathflo Activase®

– Studies were completed in 2007 and 2018 

– Contemporary study intended to confirm/enhance earlier support for urokinase product 

• Overall Bottom-line findings from respondent feedback:

– Desire for a 2nd thrombolytic providing equal or better efficacy, safety and reduced costs  

– 2nd product should be easy to use, work quickly and have excellent sales support

– The Kinlytic® urokinase mode of action is well-understood

– The proposed dosage form is attractive, offering material advantages

– Respondents believed Kinlytic can meet their wants

– Clinical practise for treatment of occluded catheters has not changed in the last decade

Independent Research into Needs of CC Market in the USA
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US Market – Desire for Thrombolytic Competition Helps Drive Growth

9 Confidential

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

40.0%

45.0%

 -

 50,000.0

 100,000.0

 150,000.0

 200,000.0

 250,000.0

 300,000.0

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Projected KInlytic Catheter Clearance Sales Growth and Units Penetration

Kinlytic Catheter Clearance US$ '000 Market Penetration (units)

Kinlytic penetration and sales 
growth fueled by:
• Discount to Cathflo then 

pricing in lock-step
• Known safety and efficacy –

equal or better than t-PA
• Predictable outcomes
• Superior dosage format for 

advantage in convenience 
and reduction of dosing 
errors and contamination

• Advantageous storage:
• Room temperature on 

patient floor instead of 
pharmacy refrigerator

• Longer expiration 



US Catheter Clearance – A Market with Two Players

10 Confidential

0.0

100,000.0

200,000.0

300,000.0

400,000.0

500,000.0

600,000.0

700,000.0

800,000.0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Cathflo Activase Kinlytic Cathether Clearance

Sales decline in 2013: 

t-PA manufacturing 

issues caused a drug 

shortage

($ in ’000s)

Kinlytic launch and 

increase to 40% of units 

will clip Cathflo growthFuture market 

growth 

assumption 

7%/yr
Current 

market growth 

8-10%/yr



11 Confidential

Target Segmentation Focus with Timelines 

First 6 Months           Next 6-12 Months            Next 12 Months                  30 Months+                                 

Focus on 
Historical Top  10 
– 20 Accounts

↓
Nursing – 50% Call Point

Physicians – 25% Call Point
Administrators – 25% Call Point
*5-6 FTE Reps, Strong Closers!, 

Compensate Well 

↓

Expand Focus to 
Next Tier of 

Historical Top 
Accounts  

↑ ↑ ↑ ↑

Expand Focus to 
Next Tier of 

Historical Top 
Accounts not yet 

Penetrated  

*Adjust Call Point Percentages PRN
Nursing – 30-40% Call Point

Physicians – 25- 35% Call Point
Administrators – 25- 35% Call Point

*6-8 FTE Reps, Strong Closers!, 
Compensate Well 

↓

Expand Focus to 
Newer Accounts 

for More Breadth 
of Business – Rely 
on Reps Feedback  

↓

Refer to Kinlytic Marketing Plan for additional current thinking on market strategy 



• USA Biosimilar Regulations require significant cost and effort in analytical, preclinical and clinical studies

– Few approvals in half a decade – most are antibodies – no thrombolytics, including t-PA

– No biosimilar LMW-urokinase or t-PA products have been approved in any more permissive region, such 

as Europe or even China and India

• Significant technical hurdles to production of a LMW-UK biosimilar

– Is a two chain glycoprotein and, like t-PA, has complex post-translational secondary and tertiary structure

– Urokinase in particular is difficult to manufacture by recombinant means

– Urokinase protected by closely held trade secrets - Abbott patents expired 1993 – still no competition

– Analytical comparability is confounded by Kinlytic® excipients – known firsthand from Microbix’ prior 

experience with FDA on its biosimilar urokinase effort

• Microbix believes that development of a biosimilar version of Kinlytic® will not begin until it has been 

re-established in the market, thus the earliest possible biosimilar approval is 7-10 years away, if ever

Barriers to Competition from Biosimilar Thrombolytics
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Thrombolytic market has high barriers to potential competition

Different from the monoclonal antibody market for oncology



• Microbix’ lead opportunity for Kinlytic® is re-launch for catheter clearance 

– Plan requires only $18 million and 29 months to sNDA submission

– All costs and timelines validated by 3rd parties 

– Single required bridging trial is quick and inexpensive, needing just 6 months and costing only $1.7 million 

– Clear regulatory path: FDA provided input into Microbix’ plan, confirming that it is a reasonable pathway for 

re-entering the US market 

• Microbix believes the Catheter Clearance indication is rewarding on its own – other indications are a bonus 

– Cumulative 10 year CC sales of ~$1.4 billion 

– Projected CC product fully-burdened margin of >70%, based upon using contract manufacturers 

– IRR in excess of 80% for CC indication in US-only 

– Modeling CC sales in year 5 in market of $183 million and year 10 of $257 million 

– Ongoing CC segment sales growth of ≥7% per year 

• Catheter Clearance market likely to be a duopoly for the long term

• Franchise growth opportunities are available through expansion into other clinical indications

Kinlytic® for Catheter Clearance – Project Economics
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Kinlytic re-launch to follow a well-developed regulatory pathway

Kinlytic is already approved - the steps to return to the 
US market include

• Implement manufacturing and testing upgrades as 
discussed with FDA

• Install the process in manufacturing facilities and prepare 
drug substance and drug product

• Perform comparability as discussed with FDA

• File a supplement to the approved NDA (sNDA)

• FDA agreed that “Microbix plan, as modified by 
FDA input, is a reasonable path forward for 
urokinase for catheter clearance return to 
market”

– Regulatory risk is therefore both low and well-
understood



Catheter Clearance: Comparability for Re-launch
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Clinical Comparability: Only requirement is quick and low-risk bridging study

• Cost of bridging study is $1.7 million and will take only 6 months to complete

• High catheter occlusion rates mean rapid enrollment and efficacy endpoint in minutes

Efficacy is determined by assessing flow in the catheter after 1 or 2 treatments

Treatment is 5000 IU of LMW-UK for up to 90 minutes in the blocked catheter

• Design is a randomized, double-blind, placebo-controlled multicenter (40 sites) study in 324 patients 
with occluded CVADs, with efficacy and safety endpoints

Analytical and non-clinical comparability:

• Microbix’s frozen reference and World Health Organization LMW-UK reference to be comparators to 
newly-produced product 

• Analytical testing to be supported by clinical data

• Repeat Abbott’s rabbit and dog pharmacokinetics studies



• Microbix developed its project timeline and budget to market launch based on third party 
independent input on all aspects of project completion

• Quotes were obtained from qualified and experienced contract manufacturing (CMOs) and 
contract research organizations (CROs) about completion of project elements, including

– Drug Substance manufacture, Drug Product manufacture, Test method development, Cell 
bank testing, Batch safety testing, Validation, Characterization and analytical comparability, 
Nonclinical studies (Animal PK), Clinical bridging study, Sales and Marketing costs for market 
launch pre and post sNDA approval

• Plan envisions a team involving or supported by Microbix to “bolt-on” to a partner in order to 
execute the project

– It is understood that a partner may want either more or less direct involvement in the project 

• Result of quoted input from vendors:

– 2½ year timeline to filing of the supplement (sNDA) followed by FDA review

– $18mm project budget over the 2+ years

Contract Strategy for Manufacturing, Testing and Development
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• Budget is constructed based on use of third-party service providers

• All such service providers quoted to meet the project timeline to sNDA filing

Catheter Clearance: Budget to sNDA Filing
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Drug substance manufacturer $5.6

Cell bank / infectious disease batch testing $1.6

Viral clearance validation $0.3

Test development / characterization CRO $1.3

Drug product manufacturer $3.1

Non-clinical studies $0.2

Clinical trial $1.7

Project team (development/finance/commercial and ex-Abbott and Microbix 

transfer)

$3.4

FDA fees $1.0

Total expenses to sNDA filing $18.2

Capital (Drug Substance CMO equipment and renovation $2.3, Drug Product CMO for dedicated equipment $0.3) $2.6



✓No molecule risk, as LMW-UK is approved and has well-proven outcomes in clinical practice

✓Regulatory risk is minimized, as FDA appears satisfied with clinical and non-clinical plans

✓ Cell banks ✓Process modernizing ✓Raw materials ✓Testing ✓One bridging study

✓Manufacturing risk is small, with production via qualified CMOs or by Microbix/Partner

✓ Urokinase is produced from a stable & reliable cell line.  Reviewed with the FDA in 2017.

✓Market risk is low, with a clear (>$300 million) and growing (8-10%) lead indication

✓ 2018 direct to user / decision maker market research has confirmed the need for Kinlytic 
competition to the incumbent

✓ Financial commitment to approval is just $20 million, all validated via 3rd party quotes

✓ Timing is only two years to sNDA filing

✓Multiple barriers for any other entrant into US market for CC

– Both t-PA and LMW-UK have molecular and formulation complexity barriers to biosimilars

✓ Further growth driven by other indications and territories

Path to re-enter US market is believed to be de-risked and rapid
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Appendix 1

Expansion of Kinlytic® Catheter Vial Indications:

Prophylaxis of Catheter Related Complications



• “Catheter Prophylaxis” - a bi-weekly catheter treatment to reduce catheter-related complications

– Catheter use can lead to serious clinical complications

o Catheter-Related Blood-Stream Infections (CRBSI) – >200,000 patients/year (US)1

o Catheter Related Thrombosis (CRT) – 1.8mm patients, at least once/year (US)

– Trial data

o Urokinase prophylaxis decreased the incidence of catheter occlusions from 68% in the control group to 23% in 
the treatment group; in some studies, rates of catheter infections were also decreased in the urokinase group2

o Urokinase prophylaxis trial in 2004 showed statistically significant reduction and delay of catheter-related 
blood-stream infections and catheter-related thrombosis in pediatric oncology patients3

– Potential savings to US health care system $2.5-3.5 billion/year 4

– Clinical trial is needed to build on previous work to expand Kinlytic indication 

– Projected to increase Kinlytic sales for catheter management to $450mm/year (combined catheter clearance 
indication plus prophylaxis)

Follow-on Indication: Prophylaxis of Catheter-related Complications
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1. Implementing evidence-based practices to reduce catheter-related bloodstream infections in the intensive care unit." American Journal of Infection Control 

33.5 (2005): e61-e62; 

2. Thrombolytic therapy for central venous catheter occlusion, Haematologica. 2012 May; 97(5): 641–650; 

3. Prophylactic urokinase in the management of long-term venous access devices in children, Journal of Clinical Oncology. 2004 Jul 1; ;22(13):2718-23

4. Bokento Consulting 2007, Urokinase Prophylaxis of catheter related complications

Extension to the use of the 5000 IU/mL catheter clearance product – clinical evidence is available



Appendix 2

Kinlytic® for approved PE Indication



• Kinlytic is currently FDA-approved for Pulmonary Embolism (PE)

• Clinicians have lamented the loss of urokinase; a thrombolytic agent that had become 

the standard of care for many indications, including PE 

• Clinical data indicates the risk of bleeding for peripheral clot treatments is higher with 

t-PA than urokinase 

– t-PA is fibrin activated so it acts on all clots - problem in-vessel clots and normal 

body-repairing hemostatic clots

– Urokinase does not rely on fibrin for its activity and has a short half-life and 

therefore does not target normal hemostatic clots

– Therefore, urokinase is less prone to cause uncontrolled, systemic bleeding

– Urokinase is a safer alternative to t-PA for peripheral indications such as PE

• Laboratory evidence suggests that urokinase is associated with advantageous 

compromise between speed of thrombolysis and fibrinolytic specificity

• Approximately $90mm thrombolytic US Market for PE (2017)

• At 50% market share, possible US Kinlytic® sales for PE = $45mm/year

Another Approved Indication to Relaunch: Pulmonary Embolism1

22 Confidential 1. Ouriel JVS 1995, Ouriel JVIR 2000, and Ouriel, JEVT 2004



Appendix 3

Expansion of Kinlytic® Indications for Peripheral 
Clot Treatments



• Peripheral Market Potential (DVT, PAO, PVD)

– Total Lytic Sales in Peripheral Market in 2017 dollars = 

$757mm1

– Projected possible Kinlytic® US Peripheral Market sales = 

$227mm/year (@ 30% market share)

– Safer for longer infusions in large vessels than t-PA 

because does not impact hemostatic clots, so lower 

hemorrhaging risk, and can be used even if patient on 

heparin (t-PA has a higher bleed risk with heparin)

Historical Off-label Uses Suggest Indication Expansion Opportunities

24 Confidential 1. American Heart & Stroke Society 2017

• Stroke Market Potential1

– Stroke category represents significant unmet medical need 

– 800,000 strokes per year in US; Strokes costs US $38bn 

per year; ~650,000 Stroke patients/year qualify for lytic 

therapy

– Potential for premium pricing based on superior efficacy & 

safety (lower hemorrhaging risk)

– Estimated US stroke market = $575mm (@ 40% qualified 

patients receiving lytics) 

– Projected possible Kinlytic® Stroke Sales = $200mm (@ 

35% market share)



Appendix 4 

1998 Urokinase for Catheter Clearance 

Label
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Appendix 5

CMO / CRO Strategy Pre and Post Commercial



• The table indicates 

candidate vendors who 

contributed and 

validated Microbix’ 

project budget and 

timeline

• It is expected that as 

the project proceeds, 

additional competitive 

bids will be obtained 

from alternate vendors

Contract Strategy for Manufacturing, Testing and Development (cont’d)
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Contribution of Candidate Vendors to Kinlytic Development and Manufacturing

Pre and Post Approval

Process and 

Testing

Update and 

Installation

Drug substance development and 

installation in plant

(Vendor A)

Finished drug product 

installation in plant

(Vendor B)

Test method development and 

transfer to CMO’s

(Vendor C)

Pre-approval 

manufacture and 

testing

Drug Substance manufacture and 

testing for engineering, validation, 

clinical

(Vendor A)

Drug Product manufacture and 

testing for engineering, 

validation, clinical

(Vendor B)

Materials testing, in-process 

testing, additional release 

testing

(Vendors D, E)

Characterization 

and comparability

Characterization and analytical 

comparability

(Vendors C, E, A and B)

Non-clinical comparability

(Vendor F)

Clinical comparability (Phase 

III)

(Vendor G)

Commercial 

manufacturing 

and testing

Drug Substance

(Vendor A)

Drug Product

(Vendor B)

Additional In-process and 

release tests

(Vendors D and E)

Microbix and/or Partner Coordination and Control of Vendors

Refer to appendix 6 for description of candidate vendors
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Urokinase Historical Timeline



Kinlytic® Urokinase Business History Timeline
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1978   1981      1983     1998        1999    2000-01        2003-04       2006      2008       2010    2016      2017        2018                                

Abbokinase®

Urokinase 

launched into 

Interventional 

Market

Abbokinase

Opencath®

launched into 

Catheter 

Clearance Market 

(Gold Standard 

Product)

Urokinase sales 

reach peak of 

$274mm/year

Suspension of 

Urokinase 

manufacturing 

for process 

modernization, 

sales continued

Manufacturing 

process 

modifications -

$51mm upgrade

Urokinase back 

on market & re-

acquires 32% 

market share in 

20 months

Abbott spins out 

hospital products 

to Hospira,  

decides to divest 

Thrombolytic 

franchise

Abbott sells 

Urokinase 

to ImaRx 

Abbokinase 

becomes 

Kinlytic

ImaRx sells 

Urokinase to 

Microbix

Microbix targets 

owned plant for all 

peripheral and 

catheter related 

indications

Catheter clearance 

market continues to 

grow 8-10%/year

2016: $260mm

Microbix narrows 

goals to focus on 

catheter clearance 

and meets FDA –

result was positive; 

Microbix targets 

share of  

US $310mm 

market

Microbix seeks 

and procures 

vendor quotations 

for urokinase re-

launch project

Abbokinase®

Urokinase

Catheter 

Clearance 

indication 

approved

Microbix engages 

Torreya

Microbix 

engages new 

CEO
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Microbix and Post Transaction Support



• Microbix Biosystems Inc. is based in Ontario, Canada - founded in 1988

• Microbix is a public company, listed on the Toronto Stock Exchange (TSX)

– Manufactures viral, bacterial proteins and nucleic acids for use in diagnostic and quality assessment products

– Sales of approximately CA$1mm per month

– Owns Kinlytic® urokinase

• Microbix’ interest began over 20 years ago, when it sought to develop a “biosimilar” to Abbokinase®

– Its core competencies in cell culture and purification are the same needed to produce urokinase

– Those competencies and the economic opportunity drove its interest in creating a biosimilar

• In 2008, Microbix acquired all urokinase assets from ImaRx, making it the only source of LMW-UK globally 

– In 2006, ImaRx Therapeutics acquired the product from Abbott – selling inventory but not manufacturing

• Microbix has the assets and know-how needed to re-launch Kinlytic into the growing US market for CC

• Microbix is now seeking a partner to help enable the re-launch onto the US market by way of sNDA filing

Kinlytic® Ownership – Introducing Microbix®
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• Microbix is prepared to support Kinlytic’s return to market with

– Access to Kinlytic NDA / IND

– Transfer of documentation and knowledge

– Transfer of master cell banks and standards

– Introduction to consultants and candidate CMO/CRO service providers 

– Key Microbix personnel can join project team as desired

• Other support could include, according to partner’s preferences and transaction terms

– Transfer of NDA / IND

– Assist Partner with installation in an existing facility or with establishing a new facility

– Manage restart and commercial manufacturing

– Manage future master cell bank replenishment

Post Transaction Support
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The Microbix Team
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