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The first oral contraceptive designed for  
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of 10 million US pill users) 
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Rapid, low-cost, low-risk program:  < $20M, 3.5 years to the US market. 
Ready for an abbreviated  Phase III study (if required for approval and/or 
for added label benefits). 

NuvoceptTM is a truly unique and differentiated brand with at least $400M 
in US peak annual sales potential (verified by our commercial advisor  
responsible for 3 most successful contraceptive launches in the US history).  

Protected by the issued US and German patents. Pending European and 
continuation US patent applications. Developed by a co-inventor of 
Ortho Tri-Cyclen Lo®, a top-selling pill in the US. 

        Opportunity Highlights 

Intellectual property being offered to pharmaceutical 
companies and venture capital firms 

The only oral contraceptive indicated for overweight and obese women. 
Its unique design also makes it very attractive for normal-weight women. 
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Overweight and Obesity Epidemic   

Sources:  McDowell MA (2008), Ogden CL (2014), Flegal KM (2016) 

Body Mass Index (BMI) Categories 

Obese BMI ≥ 30 kg/m2 

Overweight BMI 25 - 29.9 kg/m2  

Healthy (Normal)  BMI 18.5 - 24.9 kg/m2  

Underweight BMI < 18.5 kg/m2 

Diabetes 

Hypertension 

Reproductive Disorders 

Menstrual Disorders 

Greater 
Risk 

“Epidemic obesity is arguably the gravest 
public health crisis we face and inarguably 

the least controlled.” – Dr. David Katz 

Coronary Artery Disease 

2 in 3 
 reproductive-age US women 

are overweight or obese 
US obesity rates are rising with  
statistically significant increase  

over the last decade  
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Addressing a Major Unmet Contraceptive Need  
Being overweight affects every aspect of a woman’s life, including contraception 

 Similar patterns of contraceptive use across different BMIs.  
      Nearly 60% of pill users are overweight or obese. 

 
 Safe and reliable prevention of pregnancy is of utmost 

importance to obese women due to maternal and child health 
hazards, including serious obstetrical complications. 
 

 Marketed oral contraceptives do not work well for these 
women, and many doctors refuse to prescribe pills due to 
reduced efficacy and potentially dangerous side effects. 

The pill - the most popular contraceptive method - must be available 
to overweight and obese women as a trusted and beneficial option  

Sources: Kaneshiro B (2007), Simmons KB(2015), Schraudenbach A (2009), 
Robinson JA (2013) 
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“My GP warned me that because 
I am overweight with BMI of 34, 
they may not prescribe the pill 

again. I have tried to lose weight 
over the last 6 months but to no 

avail. I am terrified that she 
won't give me another 

prescription.”  

“I am 20 pounds overweight and 
just started a new low dose birth 

control pill. Although I am 
fanatical about taking the pill at 
the same time every day, I have 

psyched myself out worrying over 
whether the [pill] will be effective 

enough.” 

“Overweight and irregular 
periods… I was put on birth 

control pills, and that’s when it all 
started. Horrible pains, vomiting, 
could hardly walk. I ended up in 

hospital for over a week.”  

“I begged him to please help me 
get this bleeding to stop. I've 

been using his pill for months, 
and it isn't working. He told me 
to lose weight. Maybe if I lose 

weight it will work.”  

Real Concerns of Real People 
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 Why Existing Pills are Not Good                                    
for Overweight and Obese Women  

Norma
l 

Sources:  FDA Meta-Analysis: Yamazaki M (2015), Abdollahi M (2003), 
Williams JK (2004), Sulak PJ (2000), Sullivan H (1999)  

   Reduced Contraceptive Effectiveness   
• A mounting body of evidence, including recent seminal FDA paper.  
• Contraceptive failures are especially distressing for obese women.  

   Increased Risk of VTE with Modern Progestins  
• Growing evidence that pills modern progestins increase risk of 

venous thromboembolism (VTE) and not suitable for obese women.  

   Poor Cycle Control (Unwanted Intermenstrual Bleeding)  
• Bleeding irregularities often result in the early discontinuation of the 

pill which increases the risk of unintended pregnancies. 

    Unsafe Fluctuations of Hormone Levels   
• A higher incidence of adverse events during drug-free interval. 
• Erratic progestin-to-estrogen ratios in marketed multiphasic pills. 
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 Our Solution: NuvoceptTM 

Normal 

Multiphasic 24-day dosing regimen with most widely accepted 
progestin (levonorgestrel, LNG) and estrogen (Ethinyl Estradiol, EE) 

Cycle Day 1-8 9-16 17-24 25-28 

Daily Dose 100 mcg LNG/    
20 mcg EE 

125 mcg LNG/ 
25 mcg EE 

150 mcg LNG/ 
30 mcg EE 

Drug-free 
interval 

24-day dosing interval for reliable pregnancy prevention 

The safest progestin for lowest risk of VTE 

Optimal estrogen dose for improved cycle control 

Shortened drug-free interval for fewer side effects 

A constant LNG/EE ratio for healthy hormonal balance 
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NuvoceptTM: Uniquely Designed 
The Nuvocept hormonal components represent the gold standard 
for safety and efficacy.  

 The Nuvocept unique dosing pattern grants patentability.  

The well-studied range of doses and their optimal ratios enable 
heavy reliance on existing clinical data for regulatory approval. 

Nuvocept is designed as the optimized multiphasic regimen for 
hormonal balance throughout a woman’s cycle.  

Nuvocept is designed to be a highly effective product with reduced 
hormonal exposure, particularly low estrogen dose. 

Unlike any other oral contraceptive, Nuvocept is designed to address specific 
efficacy and safety concerns of overweight and obese pill users 
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 Optimized Multiphasic Regimen 
Problem with Existing Multiphasic Pills: 
• Some multiphasic regimens (e.g., Estrostep®) increase amount of estrogen with 

the same progestin dose; other multiphasics increase amount of progestin with 
the same (e.g., Ortho Tri-Cyclen Lo®) or fluctuating (Triphasil®) estrogen doses. 

• An increase in progestin or estrogen amounts aligns with a woman’s natural cycle 
and improves contraceptive efficacy and menstrual bleeding pattern. 

• However, varying progestin-to-estrogen ratios could cause hormonal side effects. 
Due to poor drug absorption, this is particularly notable for overweight women. 

   Our Solution: A multiphasic contraceptive with increasing progestin 
and estrogen doses AND a constant progestin-to-estrogen ratio  

Never Considered 
Before 

Optimal Multiphasic - 
Safest in its Class 

Ideal for Women with 
Excessive Weight 
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 Much Improved European “Gold Standard”  

First 8 Daily Doses Last 8 Daily Doses 

A low-dose pill (100 mcg LNG/20 mcg EE) 
that is marketed as a 21/7 monophasic 
regimen (Alesse®, Loette®, other brands) 

A high-dose pill (150 mcg LNG/30 mcg EE) 
that is sold as another 21/7 monophasic 
(Nordette®, Microgynon® and others) 

Components of the intermediate dose (125 mcg LNG and 25 mcg EE) also well studied 

Increased LNG and EE amounts and a shortened drug-free 
interval will greatly reduce the risks of contraceptive failure 
and unwanted bleeding  vs. a low-dose LNG/EE formulation. 

Due to a shortened drug-free interval, Nuvocept will be 
superior to a high-dose LNG/EE pill (a recognized European 
“Gold Standard”). The superiority will be achieved with a 
reduced overall hormonal exposure during the 28-day cycle. 

Two Nuvocept doses and LNG/EE ratios have been used by millions of women 

NuvoceptTM: 
Superior to popular 

LNG/EE brands 

Sources: Telford (2007), Skouby SO (2005), EMEA Guideline (2005), de Bastos M (2014) 
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Effective Pregnancy Prevention   
Typical pills have 1.5 - 2 times higher contraceptive failure rates in 
overweight and obese women when compared to users with normal weight  
(confirmed by the critical FDA meta-analyses of the marketed LNG/EE brands) 

Nuvocept two-step solution for a much better efficacy 
A shorter drug-free interval: a 6-
fold decrease in ovulation rates, 
1.5-2 times fewer pregnancies 

Increased hormonal amounts vs. a 
low-dose pill for a further 1.7 times 
reduction in pregnancy rates 

1 

≈3 times lower pregnancy rates 
versus a 100 mcg LNG/20 mcg EE monophasic* – a typical modern pill 

* will serve as a comparator in the ovulation suppression study or clinical 
efficacy study, if any of these trials is required by the US or EU regulators                                                                                 
-  predictably favorable results will be reflected in the Nuvocept label 

Sources: Holt VL (2002), Holt VL (2005), NDA CDER, 20-683 (1997), FDA Meta-Analysis: 
Yamazaki M (2015), CDER, NDA 21-871(2006), Dinger J (2011), CDER, NDA 21-544 (2003) 

1 2 x 

2 
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Lowest Risk of VTE  
VTE is a most serious side effect of oral contraceptives                              

closely monitored by the FDA and European Health Authorities 

Nuvocept Key Advantages 
 Contains LNG with 2 - 3 times lower VTE rates vs. other progestins. 

 An EE exposure is within the safest range (an increased EE dose is another major 
risk factor with up to 2 times greater incidence of VTE vs. low-dose pills) 

 Overall, an optimal combination of efficacy and VTE safety among any existing 
oral contraceptives uniquely suitable for women with excessive weight.      

 Historical data for pills with higher VTE rates will be displayed in the favorable 
Nuvocept label - consistent with a current FDA standard for oral contraceptives.  

Odds of VTE are higher with most modern pills. Nuvocept is designed as the safest 
oral contraceptive for overweight and particularly obese women.  
 

Sources: FDA (2011), EMEA (2001), Yang G (2012), Abdollahi M (2003), Stein PD (2005), 
Van Hylckama Vlieg (2009), Bayer (2011), Lewis MA (1996), Yaz® (2017) 
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Optimal Estrogen Dose   
Despite an aggressive promotion of low-estrogen pills, most women avoid them 

Ultra-low EE doses (≤ 20 mcg/day) are associated with bleeding 
irregularities and frequent discontinuations of therapy. 

According to the US National Survey for Family Growth, (2006-2010)  

four out of five most commonly used brands have EE doses ≥ 25 mcg/day. 

67% of women use pills with the EE doses ≥ 30 mcg/day. 
78% of women use pills with the EE doses ≥ 25 mcg/day. 

 Ortho Tri-Cyclen Lo®- the best-selling US pill - has a daily EE dose of 25 mcg.  

 Nuvocept will have the same average EE dose. Unlike Ortho Tri-Cyclen Lo®, its EE 
doses will optimally align with a woman’s cycle for a much better bleeding pattern. 

 The total Nuvocept EE dose during the 24-day interval (600 mcg) will be less than 
that for common 21/7 regimens with 30 mcg EE (630 mcg). 

Sources: Gallo MF (2013),  Hall KS (2012), Telford (2007)  
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 Strong and Unique Product Label  

Historical pharmacokinetic data of LNG/EE pills in obese women.  

Also, better label vs. leading US and EU brands for women with normal weight           
(safe progestin, lowest risk of VTE, superior efficacy and cycle control)  

Only pill to be specifically labeled for use in overweight and obese women -              
an increased likelihood of prescribing Nuvocept to these users 

Label will likely be bolstered by: 

1 

2 

3 

4 

5 

Compelling data from a properly designed US efficacy and safety study 
(if such as study is required by the FDA).  

Pharmacodynamic data from an ovulation suppression study (if such a 
study is required by the European regulators and/or FDA).  

Historical efficacy data (pregnancy rates in overweight and obese women).  

Historical safety data, particularly risk of VTE with other marketed brands. 
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NuvoceptTM: Target Product Profile 
Goal Nuvocept 

Features 
Target Profile                       
Characteristics 

Improved efficacy in 
overweight and 
obese women 

Extended (24-day) 
active-dosing interval 

Reliable pregnancy prevention:                                      
- superior to currently marketed 21/7 COCs                   
- at least comparable to any existing 24/4 COCs 

Lowest risk               
of VTE  

Safest progestin 
(levonorgestrel, LNG) 

Lower prevalence of VTEs vs.:                                                   
- most of 21/7 COCs (with progestin other than LNG)                                           
- any existing 24/4 COCs 

Improved Cycle 
Control and User 
Satisfaction Rates 

Optimal dose of 
estrogen (Ethinyl 
Estradiol, EE)   

Better cycle control and continuation rates vs.:                                    
- most of 21/7 COCs (with EE doses < 30 mcg/day)         
- any existing 24/4 COCs  

Improved safety 
(fewer side effects)  

Safest progestin AND 
short drug-free interval  

Lower incidence of adverse events vs.:                                                               
- any currently marketed 21/7 or 24/4 COCs                              

Optimal multiphasic 
dosing regimen 

Increasing doses with 
constant LNG/EE ratio  

Healthy Hormonal Balance:                                                
- unachievable with any other multiphasic regimen   

Overall: most  
desirable COC 

Combination of the 
features above 

Best combination of efficacy and safety vs.:                                                               
- any currently marketed 21/7 or 24/4 COCs 

Notes: COC= Combined Oral Contraceptive; 21/7 – 21 days of active dosing followed by 7 drug-free days; 
24/4 – 24 days of active dosing followed by 4 drug-free days 
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Novel: Gradual increase in both  progestin and estrogen doses 

Novel: Constant progestin-to-estrogen ratio during any dosing phase  

Novel: Flexible number and duration of dosing phases 

Novel: Flexible duration of a drug-free (hormone-free) interval 

Novel: The combination of the features above 

Novelty: Exclusive and Patented Features 

4-7 
Days 

       US-Patented Specific Regimens (Including Nuvocept):  

   Three treatment phases  
   Gradually increasing doses of LNG and EE within safe and efficacious ranges 
   A constant 5:1 LNG/EE ratio successfully tested in multiple clinical trials 
   24/4 and 21/7 contraceptive dosing regimens 
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Strong IP Position 
Issued German utility model patent 
(No. 20 2012 012 822.1; Expires in 2021)   

Pending European Patent Application 
(EP 12857354.0 - filed in 2014)  

Nuvocept is fully protected by US patent 9,675,622 
(expires in 2031, extendable to at least 2034 under the 
Hatch-Waxman Act):        
- broad protection across multiple progestins and estrogens 
- broad protection across a variety of dosing regimens 
Pending continuation US patent application 15/593/771 
(filed in 2017) 
- additional regimens for the extended Nuvocept life cycle                
- high probability of the second US patent in early 2018 
  Author/Owner  

All issued and pending patents are developed and owned by Arkady Rubin, PhD - 
a researcher with 25 years of pharmaceutical industry experience, mostly in 
women’s health. In the area of contraception, Dr. Rubin has designed multiple 
clinical studies, contributed to successful NDAs and co-authored numerous 
publications. He designed a unique Phase III trial for Ortho Tri-Cyclen Lo® and was 
recognized as a co-inventor* of this best-selling US oral contraceptive.   

*Patents: EP1140109, AU765153, CA2356747, and many others 
 



18 

In Some Countries, Could be Launched in 2-3 Years  

Under either of the scenarios above, another  patented 
contraceptive brand (with a 21-day dosing interval) could be 

pursued as an additional option for interested parties.  

 
Due to Nuvocept unique dosing pattern and heavy reliance on 

published data, regulatory pathways to market could be very fast 

 
 It could be approved in some EU countries based entirely on available 

clinical data for marketed LNG/EE pills                                                                                                                              
- Hybrid Marketing Authorization Application (MAA) with expert report                                                                     
- 2 years, < $2.5M to market 

 In other EU countries, a sole pharmacodynamic study could suffice                                                   
- Small (N=60), active-control ovulation suppression trial in overweight women         
- 2.5-3 years, < $5.0M to market 

To be confirmed by 
selected European 
Health Authorities 

Sources: Coney P (1999), Vogel AM. (2012), EMEA Guideline (2005) 
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Ready for a Small, Low-Risk Phase III US Study 
(if required) 

Total R&D costs < $20M, 3.5  years to the US market                                                     
additional $5M will secure approval of the second contraceptive brand - to be discussed  

                                                             

The FDA approval and/or differentiated  US label may require a Phase III efficacy study 

Sources: CDER, NDA 21-871(2006) 

Abbreviated 
NDA Pathway 

 With extensive supporting data from marketed LNG/EE pills (Alesse®, 
Nordette®, Seasonale®, and others) the study will likely be abbreviated. 
 A rapid, cost-effective 505(b)(2) NDA pathway. 

Compelling 
Precedent(s) 

 Most recent, perfectly applicable precedent is from LoEstrin® 24 clinical 
program. The FDA required 600 subjects completing six 28-day cycles. 
 < 40% of a typical number of cycles; a much shorter than usual duration.  

BMI-focused 
design  

 If conducted, the Phase III study will have 800 subjects on Nuvocept and 
400 on comparator (low-dose LNG/EE monophasic regimen). 
 Enrollment stratified by BMI: 50% of subjects overweight, 50% obese.  
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US Commercial Opportunity 

 

Sources: IMS NPA (2016), MediSpan Price Rx Select (2016), 
ARSTAT Inc. (Data on file) 

Commercial Advisor:  Jeffrey Frick – Senior Executive responsible for three of the most 
successful contraceptive launches in the US history (total annual sales of nearly $2 billion) 

Market: 
- The US combined hormonal contraceptive market is ≈$3.9 billion with 89 million total Rx (2016)                                                                                                                                                              
- 1% share of the total (branded and generic) market:  ≈$40 Million                                                                                   
- Average parity price per prescription ≈$45/Rx                                                                                                        
- 56% of sales (≈$2.2B) and 17% of Rx (15 million TRx) from brands: - Average branded price: ≈$147/Rx                  

Assumptions: 
“Conservative” Case  - Nuvocept data differentiates the label and supports a non-premium (parity) price   
“Most Likely” Case  - Nuvocept data and historical references enable direct-to-customer advertising and 
support a 20% price premium  

Scenarios (Annual Sales at Peak):    
“Conservative” case: ≈ $400 million - 10% share at a parity price ($45/TRx)                                 

“Most Likely” Case:  ≈ $720 million - 15% share at a premium price ($54/TRx) 

Prudent estimates for the best pill for > 50% of US users 
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Norma
l 

Only pill formulated for overweight women (“highest share of voice”)  
 Strong label with compelling efficacy and safety features – superior to any other brands    
 Most attractive option for prescribing physicians  
 Safest solution when pills needed for non-contraceptive reasons (> 30% of US users) 

Impressive US and global market trends  
 >3 times increase in monthly price of US brands over the last decade: from $41 (2006) to $129 (2016) 
 ≈ 50% increase in monthly price of leading brands over the last three years (from 2014 to 2017)  
 Global market is expected to grow by 75% over the next 7 years ($22.9B in 2023)  

Very few patented oral contraceptive brands  
 Only three 28-day pills (Lo Loestrin® Fe, Lo Minastrin® Fe, Natazia®) protected by US patent after 2021  

Favorable managed care coverage  
 As a truly unique and differentiated brand and a likely first-line therapy for targeted population, 

Nuvocept should receive such coverage at premium price  

Keys to Commercial Success 
At last, a pill that overweight women and doctors can trust  

Sources: TMR (2016), Guttmacher (2011), ARSTAT Inc. (Data on file). 
Information for Vermont Prescribers (Years 2014-2017) 
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 Most Beneficial Option 

Normal 

Our US patent also protects another 28-day regimen:  Nuvocept doses 
are given for 7 days followed by a 7-day drug-free interval 

Cycle Day 1-7 8 - 14 15 - 21 22 - 28 

Daily Dose 100 mcg LNG/    
20 mcg EE 

125 mcg LNG/ 
25 mcg EE 

150 mcg LNG/ 
30 mcg EE 

Drug-free 
interval 

This 21/7 regimen could be a leading brand for normal-weight women  

A minimal amount of additional clinical work required in the US                        
- potential peak US sales could exceed $200 million 

A good possibility of approval in a number of countries with no new data  

Significant added value if two differentiated branded products (24/4 and 
21/7 regimens) are pursued concurrently, for the typical cost of one 

Additional details to be provided 
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The NuvoceptTM Worth prior to Launch will Likely 
Exceed $480M, Could be Greater than $870M 

Valuation Scenarios 
Peak 

Annual 
Sales (US)1 

Net 
Income 

(US)2 

Post-FDA 
Approval 

Value3 

“Conservative” Case $400M $260M $480M 

“Most Likely” Case $720M $470M $870M 

Bio-strategy Analytics was engaged to determine a fair market value of the 
ARSTAT portfolio, including Nuvocept™, after the FDA approval*  

80% probability that the 
fair value prior to launch 

will be > $480M** 

50% probability that the 
fair value prior to launch 

will be > $870M** 

1 Wholesale Acquisition Costs (WAC)  
2 Excludes cost of sales, selling and marketing, etc.  
3 Adjusted for rebates, cost of goods, taxes, etc. 

* Using the Discounted Cash Flow (DCF) and Expected (Risk-Adjusted) Net Present Value (eNPV) methods 
**Probabilities are assessed per Project Management Book of Knowledge (PMBOK, 2003) 

Conservative, US-only estimates: details 
will be discussed with interested parties  

NOTE: All Estimates are rounded to the nearest $10 million                                



3.5 
years 
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Summary 

Unique opportunity to develop the first oral contraceptive 
specifically designed for overweight and obese women - 
increasing majority of US pill users  

Straightforward, low-risk R&D; < $20M and 3.5 years to the 
US market; at least $400M in peak annual sales potential 

Predictably superior to existing pills, including leading US 
brands and European “Gold Standard” in oral contraception 

Fully protected by the issued US and German patents. Pending 
European and continuation US patent applications.  
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Value Proposition 
Intellectual property being offered to pharmaceutical 

companies and venture capital firms 

While a sale of the IP is preferred, we would also consider  
out-licensing or other flexible arrangements,  

including joint development 

Thank You 

Arkady Rubin, PhD 
Chief Scientific Officer and Acting CEO 

+1 347‐385‐0878 
arubin@arstatinc.com 

www.arstatinc.com 
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APPENDIX 3 APPENDICES 

APPENDIX 1.      Key Supporting Data  
 
APPENDIX 2.      Clinical Development Details 
 
APPENDIX 3.      Valuation and Commercial Details 
 
APPENDIX 4.      List of References 
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• Seminal FDA Paper: Meta-analysis of the impact of obesity on contraceptive efficacy 
• Based on individual subject data taken directly from pivotal Phase 3 studies (7 NDAs) 
•  Across all studies, pregnancy rates increase by 44% for obese vs. non-obese women  
•  For three oral contraceptives with levonorgestrel (LNG), the increase in pregnancy rate 

is 63%, and for the lowest-dose LNG pill the increase is 98% 
• Major reason for concern 

APPENDIX 1. Key Supporting Data  
FDA Meta-Analysis of Contraceptive Efficacy 
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• Holt VL (2002): Risk of pregnancy increases by 60% for overweight and obese women 
• Holt VL (2005): Risk of pregnancy increases by 58% and 72% for overweight and obese 

women, respectively.  Among consistent users (no missing pills), the risk is doubled  
• CDER. NDA 204061 (2013): In a pivotal study of Quartette®,  risk of pregnancy 

increases by 31% and 86% for overweight and obese women, respectively 
• Brunner LR (2005): Risk of pregnancy increases by 80% for obese women 
• Brunner Huber LR (2006): 2. 5 times greater risk of pregnancy for overweight women, 

and 2.8 times greater risk of pregnancy for obese women 
• Dinger (2011): Statistically significant increase in contraceptive failure rates with 

increasing BMI 
• Burkman (2009): 1.8 times greater risk of pregnancy for overweight and obese women  
• Weisberg, E. (2012): Risk of pregnancy increases by 55% for obese women  

• And much more, including compelling data from non-oral combined contraceptives 

APPENDIX 1. (Key Supporting Data (Cont.)  
Reduced Efficacy: Additional References    

Holt VL (2002), Holt VL (2005), CDER, NDA 204061 (2013), Brunner LR (2005), Brunner 
Huber LR (2006), Dinger (2011), Burkman (2009), Weisberg, E. (2012):  
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 Due to decreased estrogen and progestin amounts in modern pills, ovarian 
steroid suppression and ovulation inhibition are also notably reduced 

 The 24-day regimen is an increasingly popular strategy for effective ovulation 
inhibition and lower pregnancy rates  

 Proven to work for the low-dose LNG/EE pill: incidence of ovulation decreased 
from 6/73 (8.2%) for 21/7 regimen to 1/69 (1.6%) for 24/4 regimen 

 Translate into reduced rate of contraceptive failure – 50% fewer pregnancies 
for the 24-day regimen 

 With a beneficial effect on bleeding pattern and continuation rates  
 And a positive impact on safety profile – lower incidence of adverse events, 

particularly during drug-free interval 
 Overall – ideal solution for overweight and obese women   
 
  

APPENDIX 1. (Key Supporting Data (Cont.)  
Benefits of a Shorter Drug-Free Interval     

Sources: Sullivan H. (1999), NDA CDER, 20-683 (1997), Dinger J (2011)  
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APPENDIX 1. (Key Supporting Data (Cont.)  
Nuvocept: Minimal Risk of VTE   

1 

2 
2.4 

2.8 
3.2 

Sources: Bayer (2011), Lewis MA (1996), Parkin L. (2011), Van Hylckama Vlieg A,  (2009)  

 2-3 times lower risk of VTE (due to safest 
progestin, levonorgestrel) 

                 AND 
 2 times lower risk of VTE due to reduced 

estrogen dose 

                 AND 
 Lower overall hormonal exposure vs. a gold  

standard of VTE safety: monophasic pill 
(150 mcg LNG/30 mcg EE) 

Risk of VTE:  Levonorgestrel  
vs. Modern Progestins 
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APPENDIX 2. Clinical Development Details:                       
US Milestones (Assuming Phase 3 Efficacy Study) 

Note: Timelines are for the 2-arm study: Nuvocept and a comparator. Up to 3-6 extra months may be 
required for a concurrent development of an additional (21/7) contraceptive regimen.  

Timelines  Deliverables and Major Milestones 
0-6 Months Drug supplies (three LNG/EE combinations and inactive tablets) are 

manufactured,  required data generated to support opening of the IND      
Pre-IND meeting with the FDA. The Agency confirms the scope of the 
clinical program and provides input into the Phase 3 study design      
Major Milestone: US IND opened 

7-14 Months The CRO and clinical sites identified, pills manufactured, stability tested  
Study initiation visits completed, a required number of subjects enrolled  
Major Milestone: Last subject enrolled    

15-24 Months Study completed, database locked, report preparation is in progress 
A small PK study is completed if required by the FDA  
Major Milestone: Study completed 

25-30 Months The study report is final, pre-NDA meeting conducted, the NDA is filed. 
Major Milestone: The NDA filed      

30-42 Months  The NDA review is completed. Nuvocept is approved.  
Major Milestone: Nuvocept approved  
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APPENDIX 2. Clinical Development Details (Cont.)            
US Milestones (Assuming Sole Pharmacodynamic Study) 
Timelines  Deliverables and Major Milestones 
0-6 Months Drug supplies (three LNG/EE combinations and inactive tablets) are 

manufactured,  required data generated to support opening of the IND      
Pre-IND meeting with the FDA. The Agency confirms the adequacy of the 
pharmacodynamic-only program and provides input into the study design      
Major Milestone: US IND opened 

7-10 Months The CRO and clinical sites identified, pills manufactured, stability tested  
Study initiation visits completed, a required number of subjects enrolled  
Major Milestone: Last subject enrolled    

11-16 Months Study completed, report prepared, pre-NDA meeting conducted 
A small PK study is completed if required by the FDA  
Major Milestone: Study completed 

17-18 Months The NDA is assembled and filed. 
Major Milestone: The NDA filed      

19-30 Months  The NDA review is completed. Nuvocept is approved.  
Major Milestone: Nuvocept approved  

Note: Timelines are for both 2-arm and 3-arm study scenarios. In addition to Nuvocept and  
a comparator, a 3-arm scenario also includes a 21/7 contraceptive regimen.  
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APPENDIX 2. Clinical Development Details (Cont.) 
Phase 3 Efficacy Study Costs: An Outsourced Model  

Use of Funds 2-Arm Scenario 3-Arm Scenario 
1) Study Management/  
      Site Monitoring 

$3,200,000 $3,400,000 
 

2) Investigator Grant Payments $5,800,000 $9,700,000 

3) Laboratory Services  $550,000 $920,000 

4) Clinical data management, 
biostatistics, report writing, QA/QC    

$950,000 
 

$1,180,000 

5) Miscellaneous Charges/Fees $1,200,000 $1,300,000 

TOTAL Outsourced (CRO/ Sites) $11,700,000 $16,500,000 
In-house study management  $1,200,000 $1,300,000 

OVERALL STUDY COSTS  $12,900,000 $17,800,000 
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• Randomized, open-label, parallel-group study; six 28-day treatment cycles 
• 2-arms*: Nuvocept (N=800) vs. a low-dose (100 mcg LNG/20 mcg EE) pill (N=400) 
• Overweight and obese women with no contraindications to oral contraceptives  
• Enrollment stratified by BMI: 50% overweight (25-29.9 kg/m2), 50% obese (>30 kg/m2)      
• Key endpoints (typical for pivotal studies; specifics will be confirmed with the FDA):                                                                                                                                 

- contraceptive efficacy: Pearl Index and cumulative probability of pregnancy                    
- bleeding pattern: average number of unscheduled bleeding/spotting days                       
- safety: incidence of treatment-emergent adverse events                                                         
- tolerability: discontinuations due to unwanted bleeding and adverse events    

• Projected Nuvocept outcomes for all subjects and for each BMI subgroup:                                                                                                                          
- Superior efficacy, fewer days of unwanted bleeding, lower discontinuation rates                                    
- At least comparable (possibly better) incidence of adverse events 

APPENDIX 2. Clinical Development Details (Cont.) 
Phase 3 Efficacy Study Design 

* Under the 3-arm scenario, another (21/7) Nuvocept regimen will have 800 subjects - 50% with 
normal BMI (< 25 kg/m2) and 50% overweight (25-29.9 kg/m2). Superiority over control (for 
overweight) and excellent efficacy/safety for normal weight will be demonstrated 
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APPENDIX 2. Clinical Development Details (Cont.)  
Pharmacodynamic Study Costs: An Outsourced Model 

Use of Funds 2-Arm Scenario 3-Arm Scenario 
1) Study Management/  
      Site Monitoring 

$630,000 $750,000 
 

2) Investigator Grant Payments $560,000 $840,000 

3) Laboratory Services  $340,000 $510,000 

4) Clinical data management, 
biostatistics, report writing, QA/QC    

$380,000 
 

$440,000 

5) Miscellaneous Charges/Fees $120,000 $140,000 

TOTAL Outsourced (CRO/ Sites) $2,030,000 $2,680,000 
In-house study management $240,000 $280,000 

OVERALL STUDY COSTS  $2,270,000 $2,960,000 
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• Randomized, open-label, parallel-group study;  
• 2-arms*: Nuvocept (N=40) vs. a low-dose (100 mcg LNG/20 mcg EE) pill (N=40) 
• Four 28-day treatment cycles; Cycle 4 will have an intentional dosing error – the first 

dose is delayed by 2 days, i.e., a drug-free interval of cycle 3 is extended accordingly   
• Enrollment stratified by BMI: 50% overweight (25-29.9 kg/m2), 50% obese (>30 kg/m2) 
• Multiple hormonal (progesterone, estradiol, luteinizing hormone, and follicle-

stimulating hormone) and follicle development measurements (ovarian ultrasound)  
• Primary endpoint: incidence of ovulation – the proportion of cycles with progesterone 

level ≥ 3.0 ng/mL (common for contraceptive studies - to be confirmed with the FDA)  
• Projected Nuvocept outcomes for all subjects and for each BMI subgroup:                                                                                                                          

- Superior ability to suppress ovulation and follicular development                                     
- Much greater “forgiveness” of a dosing error vs. a comparator                                 

APPENDIX 2. Clinical Development Details (Cont.) 
Pharmacodynamic Study Design 

* Under the 3-arm scenario, another (21/7) Nuvocept regimen will have 40 subjects - 50% with normal 
BMI (< 25 kg/m2) and 50% overweight (25-29.9 kg/m2). Superiority over control (for overweight) and 
strong suppression of ovulation for normal weight will be demonstrated 
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APPENDIX 3: Valuation and Commercial Details: 
Input for Commercial Assessments  

Additional details and references  will be provided  

Metrics Inputs 
Total number of combined contraceptive prescriptions, TRx  (branded and generics, 2016) 89 million 
1% of Rx (branded and generics)/Average number of months per prescription (conservative) 890,000/1 
The total US combined hormonal contraceptive market (2016)  ≈$3.9 billion  
1% share of the total (branded and generic) market ≈$40 Million  
Average parity (branded and generic) monthly price per prescription ($40 Million/890,000)  ≈$45/Rx  
Average premium monthly price per prescription with (premium = 20%; ≈$45 x 1.2) ≈$54/Rx  
Nuvocept Targeted TRx Share (%):                                                                                                                           
“Conservative” case: - Nuvocept data differentiates label for healthcare providers 
“Most Likely” case: - Nuvocept data and historical references enable DTC advertising  

 
10% 
15% 

Nuvocept Commercial Scenarios: Annual Sales at Peak  
“Conservative” case: 10% share at a parity price (890,000 x 10 x $45) 
“Most Likely” case: 15% share at a premium price (890,000 x 15 x $54) 

 
≈ $400 million 
≈ $720 million 

Optional 21/7 regimen:  Annual Sales at Peak  
“Conservative” case: 4% share at a discounted ($40/Rx) price (890,000 x 4 x $40) 
“Most Likely” case:    6% share at a parity price (890,000 x 6 x $45) 

 
≈ $140 million 
≈ $240 million 

Gross Margin  85%  
Contribution Margin  65%  
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APPENDIX 3: Valuation and Commercial Details: 
Input for Valuation Assessments  

Valuation Inputs 
Years of sales (total) 8 
Years to peak sales 4 

Nuvocept 24/4 regimen 
“Conservative” case:  
“Most Likely” case:  

       
≈ $400 million 
≈ $720 million 

Optional 21/7 regimen  
“Conservative” case:  
“Most Likely” case:  

       
≈ $140 million 
≈ $240 million 

Rebates + Wholesalers Margins 30%  
COGS ratio  10% 
SG&A  20% 
Effective Tax Rate 22% 
Working capital ratio  10% 
WACC - R&D Period 21% 

WACC-Commercialisation Period 15% 

Probability of Success (PoS) and Timeline Inputs* 

Phase PoS Months (years) from 
Start  of Project 

Completion of  Phase 3 
study and NDA filing  100.0% 30 months (2.5 years) 

FDA Approval 90.0% 42 months (3.5 years) 
*Probabilities of success and the timelines are presumed to be the 
same for Nuvocept and an optional 21/7 regimen   

End of 
Phase 3 

( ) III PhaseTT
III PhaseApproval

III Phase OPEX
WACC1

PeNPV
eNPV

III PhaseApproval
−

+

×
= −

FDA 
Approval 

( ) ApprovalTT
ApprovalLaunch

Approval OPEX
WACC1

PNPV
eNPV

III PhaseApproval
−

+

×
= −

Launch 

at Launch NPV

Expected Net Present Value 
(eNPV) Method 

Additional details and clarifications will be provided  
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APPENDIX 3: Valuation and Commercial Details (Cont.): 
Marketing Plan: Highlights   

Valuation 
Scenarios Label Assumptions Commercialization Strategy 

“Conservative” 
Case 

Differentiated label for 
healthcare providers (based 
on Nuvocept data from the 
ovulation study and/or 
Phase III efficacy study)   

- OB/GYN and NP Promotion                  
- Formulary acceptance                       
- Tier 2 or Tier 3 reimbursement                 
- Digital marketing  and branding        

“Most Likely” 
Case 

Strong differentiated  label 
for overweight and obese 
women (based on Phase III 
efficacy study and historical 
data for marketed combined 
oral contraceptives)  

- OB/GYN and NP Promotion                   
- Formulary acceptance                       
- Tier 1 or Tier 2 reimbursement   
- Direct-to-customer advertising 
and  integrated brand promotion                                       
- Clinical education initiatives 
(KOLs, scientific publications, etc.)  
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APPENDIX 3: Valuation and Commercial Details (Cont.): 
Peak Sales and Net Income  

Valuation  Scenarios 
Peak Annual Sales (US)1 Net Income (US)2                     

Nuvocept 21/7 
Regimen Both Nuvocept 21/7 

Regimen Both 

“Conservative” Case $400M $140M $540M $260M $90M $350M 

“Most Likely” Case $720M $240M $960M $470M $150M $620M 

1 Wholesale Acquisition Costs (WAC)  
2 Excludes cost of sales, selling and marketing, general and administrative expenses (contribution margin = 65%)  

Nuvocept and optional 21/7 regimen – separately and combined                              

NOTE: All Estimates are rounded to the nearest $10 million                                
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APPENDIX 3: Valuation and Commercial Details (Cont.): 
Pre-Approval and Post-Approval Valuations    

Valuation Scenarios 

Post-Phase 3                          
(Early Exit) Value1 Post-FDA Approval Value2              

Nuvocept 21/7 
Regimen Both Nuvocept 21/7 

Regimen Both 

“Conservative” Case $330M $110M $440M $480M $170M $650M 

“Most Likely” Case $590M $200M $790M $870M $290M $1,160M 

1 NPV adjusted for the probability of the FDA approval as well as rebates, cost of goods, taxes, general expenses, etc. 
2 NPV adjusted for rebates, cost of goods, taxes, general expenses, etc. 

Nuvocept and optional 21/7 regimen – separately and combined 
(Assuming Phase 3 US Efficacy Study)                                

NOTE: All Estimates are rounded to the nearest $10 million                             
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APPENDIX 3: Valuation and Commercial Details (Cont.): 
 Sharp Increase in Price of US Brands over the Last Decade 

*Per 28-day cycle (Wholesale Acquisition Cost, WAC) 

Average annual price increase: 
2006-2010: $6.75      
2010-2014: $7.75     
2014-2016: $15.0 

Sources: IMS NPA (2016), ARSTAT Inc. (Data on file) 
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APPENDIX 3: Valuation and Commercial Details (Cont.): 
  

Brands 2014 2015 2016 2017 2017 vs. 2014  
1) Ortho Tri-Cyclen Lo® $4.95 $5.45 $6.40 $6.40 +29.2% 

2) Lo Loestrin® FE $3.56 $4.20 $4.61 $5.03 +41.3% 

3) Minastrin 24® FE $3.85 $5.53 $3.04* $6.63 +72.2% 

4) LoEstrin® FE 1/20 $4.00 $4.16 $4.33 $4.74 +18.5% 

5) LoEstrin® FE 1.5/300 $4.00 $4.16 $4.33 $4.74 +18.5% 

6) Generess® FE $3.85 $4.85 $5.23 $6.10 +58.4% 

7) Beyaz® $4.42 $5.34 $5.87 $7.79 +76.2% 

8) Natazia® $4.42 $5.34 $5.87 $7.79 +76.2% 

9) Safyral® $4.42 $5.34 $5.87 $7.79 +76.2% 

All Brands Combined $4.16 $4.93 $5.06 $6.33 +52.2% 

Three Best-Selling Brands** $4.12 $5.06 $4.68 $6.02 +46.1% 

*The year of generic entry **  Ortho Tri-Cyclen Lo®, Lo Loestrin® FE, and Minastrin 24®  

Average Wholesale Price (per Pill)  

Sources: Information for Vermont Prescribers (Years 2014-2017) 

 Notable Price Increase over the Last 3 Years for All Brands 
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