
  

  Bionovo Inc. (BNVI)           Page 1 

Market Data Share Data Most Recent Quarter 

 

Price $0.13 Intraday Outstanding 60.6M Revenue $0.1M 

52-Week $0.11-$1.03 Cash/Share $0.15 Net Income ($3.9M) 

Market Cap $7.2M Book/Share $0.21 EPS ($0.07) 

Avg. Daily Vol. 449,425 Price/Book 1.8x Cash $8.1M 

% Short 0.2% Debt/Share $0.00 Debt $0.1M 

Financial Results and Projections 

FYE Mar. 31 2009 2010 2011E 2012E 2013E 

Revenue $0.3M $0.6M $0.2M N/A N/A 

Net Income ($16.4M) ($17.7M) ($21.3M) N/A N/A 

EPS ($0.98) ($0.80) ($0.14) N/A N/A 
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Symbol: BNVI 

Exchange: Pink Sheets 

5858 Horton Street, Suite 400 

Emeryville, California 94608 

Phone: (510) 601-2000 

www.bionovo.com 

CEO – Isaac Cohen 

CFO – David Boyle 

 

 Downgrading Bionovo & Terminating Coverage 

 Bionovo Delays Year-End & Explores Strategic Options 

 Menerba
®
 Phase IIIa Commenced 

 

1.) Bionovo Delays Year-End as they Explore Strategic Options: Bionovo 

announced today that they are pursuing financial options to fund completion 

of the pivotal trial but since the outcome of those efforts cannot be assured, 

they are exploring in parallel, other strategic options. We note the company 

also made the following statement: 
 

“The Company does not currently have adequate internal liquidity to meet its 

cash needs in the near term including completion of the ongoing Phase 3 trial 

for Menerba.  If sufficient additional funds are not received in the near term, 

the Company may not be able to execute its business plan and may need to 

significantly curtail or cease operations.” 

 

2.) Downgrading Bionovo to Avoid/Sell and Terminating Research 

Coverage: While we continue to believe that Bionovo’s Menerba
®
 could 

represent a botanical blockbuster someday, the significant financial 

uncertainty just announced by the company means we can no longer 

forecast Menerba
®
 development timelines with any degree of confidence. 

Therefore, we must withdraw our financial model at this time and 

downgrade Bionovo to an Avoid/Sell rating due to capital risk and a lack 

of a reasonable basis for developing a financial model. In addition, we are 

also terminating coverage as we reallocate our research resources toward 

other investment opportunities. 

 

3.) Capital Requirements: As stated on management’s last conference call, 

they anticipate the cost of the Phase IIIa plus supporting expenses to be 

approximately $50M and the company expects the confirmatory Phase IIIb 

trial to require another $30M-$50M. 
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4.) $25M Capital Raise Filed: On February 9, 2012, Bionovo filed to raise $25M of Series B Preferred Stock issued in 4 

closings; $4M, $6M, $7.5M and $7.5M. This includes warrants to purchase 75% of the number of shares of common 

stock the holders of preferred stock would receive upon conversion of the preferred stock at the original conversion price; 

and up to 240,000,000 shares of common stock issuable from time to time upon exercise of the warrants. However, before 

the 2
nd

 close, the number of authorized shares of common stock must be at least 1,500,000,000 (requiring shareholder 

approval). 

 

5.) $5M Capital Raise Completed: On January 3, 2012, Bionovo entered into a $5M securities purchase agreement with 

Socius CG II, Ltd., a Bermuda-based subsidiary of Socius Capital Group, LLC. Bionovo has the right, in its sole 

discretion, over a term of 2 years to sell to Socius up to $5M redeemable Series A Preferred Stock of the Company, 

payable in tranches. The Preferred Stock will accrue a 10% dividend per annum from the date of issuance. In addition, 

Socius will receive warrants to purchase shares of Common Stock valued at 35% of the Preferred Stock amount. The 

Preferred Stock is not convertible into shares of common stock. (see Recent Financing Activity) 
 

6.) Phase IIIa Trial in U.S. Commenced: On November 16, 2012, Bionovo began enrollment of the U.S. Phase IIIa human 

clinical trial of Menerba
®
 (MF101) in postmenopausal women for the treatment of menopausal hot flashes in 50 clinical sites. 

There will be 5 safety reviews by the Data Safety Monitoring Board during the Phase IIIa trial. 

 

7.) Menopause Market – Large and Underserved: With approximately 80 million women in the U.S. and Europe 

transitioning through menopause and at least 70% experiencing hot flashes, night sweats and associated insomnia, we estimate 

the worldwide market at approximately $10 billion. Current hormone replacement therapy (HRT) carries warnings for increased 

risk of breast cancer, strokes, heart attacks, and blood clots while alternatives to HRT, such as antidepressant drugs, are not 

FDA approved and can cause significant side-effects as well. 

 
 

Company Description 
 

Emeryville, California-based Bionovo, Inc. discovers and developments drugs 

focusing on women’s health needs and cancer treatments. Their lead drug candidate is 

Menerba
®
 (formerly MF101), a new class of receptor sub-type selective estrogen 

receptor modulator (SERM), for the treatment of vasomotor symptoms of menopause, 

or “hot flashes.” Oral Menerba selectively modulates estrogen receptor beta (ERβ) 

with the intent to provide a safer and effective alternative to existing treatments which carry FDA Block Box Warnings 

due to significant risks. Bionovo is also developing Bezielle
®
, an oral drug for advanced breast cancer which induces 

apoptosis (cell death) by induction of reactive oxygen species (ROS) which causes DNA damage, PARP hyperactivation 

and inhibition of glycolysis. Both Menerba and Bezielle drugs candidates are derived from botanical sources. 

 

We have not included the European timeline for Menerba
®
 at this time as it may be dependent on a partnership.  In 

addition, we have not yet included Bezielle
®
, Seala

®
 or any other pipeline candidates in our financial model due to the 

current uncertainty regarding development timelines and resources. 

 
 

Menerba® for Menopausal Hot Flashes 
 

Bionovo’s Menerba
®
 (formerly MF101) is derived from botanical extracts and is 

currently being developed to treat the menopausal vasomotor symptoms commonly 

referred to as “Hot Flashes”. Menerba consists of 22 herbs that have been used in 

traditional Chinese medicine and represents a new class of receptor sub-type Selective 

Estrogen Receptor Modulator (SERM). Specifically, while oral Menerba has been shown to bind equally to Estrogen 

Receptors alpha (ERα) and beta (ERβ), it only activates (agonist) the ERβ transcriptional pathways which studies have 

shown to control hot flashes. Menerba is also thought to be safer since it does not activate the ERα pathway (c-myc, 

cyclin D1 and MCF-7) which studies have implicated to increase the risk of breast and uterine cancer. Existing mixed 

agonist/antagonist SERMs (such as tamoxifen and raloxifene) carry the FDA Black Box Warnings “Tamoxifen may cause 

cancer of the uterus (womb), strokes, and blood clots in the lungs” and “Taking raloxifene may increase the risk that you 

will develop a blood clot in your legs or lungs.”  Oral Menerba is a composition of 22 botanical species as shown below: 
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Menerba Mechanism of Action – Activates ERβ but not ERα 

 
Source: Bionovo Inc. 

Composition of Menerba® (formerly MF101) 

 
Source: Grady D., MD, et al., “MF101, a selective estrogen receptor A modulator for the treatment of menopausal hot flushes: a phase II clinical trial” 

Menopause: The Journal of The North America Menopause Society, Vol. 16, No. 3, pp. 000/000  2009 The North American Menopause Society 

 

RESEARCH REFERENCES 
Omar I. Vivar, Xiaoyue Zhao, Elise F. Saunier, Chandi Griffin, Oleg S. Mayba, Mary Tagliaferri, Isaac Cohen, Terence P. Speed 

and Dale C. Leitman “Estrogen Receptor β Binds to and Regulates Three Distinct Classes of Target Genes” July 16, 2010 The 

Journal of Biological Chemistry, 285, 22059-22066  http://www.jbc.org/content/285/29/22059 

Paruthiyil S, Cvoro A, Zhao X, Wu Z, Sui Y, et al. 2009 “Drug and Cell Type-Specific Regulation of Genes with Different Classes 

of Estrogen Receptor β-Selective Agonists.” PLoS ONE 4(7): e6271. doi:10.1371/journal.pone.0006271  

http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0006271 

http://www.jbc.org/content/285/29/22059
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0006271
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Menopause and Hot Flashes 
 

According to the North American Menopause Society 

(NAMS), the onset of Menopause occurs at an 

average age of 51 with the final menstrual period and 

confirmed when a woman has missed her periods for 

12 consecutive months. It is associated with reduced 

functioning of the ovaries due to aging, yielding 

lower estrogen and hormone levels. The most 

common symptom is hot flashes (or hot flush) 

thought to be the result of changes in the 

hypothalamus (the brain center regulating body 

temperature).  It may erroneously senses a woman is 

too warm and begins to dilate blood vessels near the 

skin surface to dissipate heat. This produces a red 

flush in the face and neck and may also result in 

perspiration. An increased pulse rate and a sensation 

of rapid heart beating may also occur. Hot flashes are 

often followed by a cold chill with a few women 

experiencing only the chill. 

 

Hot flashes are very common with the Massachusetts 

Women's Health Study
1
 finding 75% of women had 

hot flashes between peri- and post-menopause and 

averaging of 3.8 years. A prevalence study
2
 reported 

that 64% of peri-menopausal women experienced hot 

flashes from 1 to 5 years while another study
3
 

reported the average duration of symptoms to be 4 

years. Of the symptomatic women in latter study, 

87% had daily hot flashes and 1/3 of those reported 

>10 per day. Hot flashes usually lasted from 1 to 5 

minutes and described as sensations of intense heat, 

sweating, flushing, chills, and clamminess. Sweating 

was reported most frequently in the face, neck, and 

chest. 

 

Two additional stuidies
4,5

 found high body mass 

index is directly related to hot flash frequency, 

possibly due to increased insulation from body fat, 

resulting in elevated body temperature which triggers 

hot flashes.
6
 Cigarette smoking also may increase the 

risk of hot flashes
4,5

 possibly through the effect on 

estrogen metabolism or through the thermogenic 

effects of nicotine.
7
 

 

On August 2, 2010 Bionovo announced results from a 

study titled “Estrogen Receptor B-Selective Agonists 

Stimulate Calcium Oscillations in Human and Mouse 

Embryonic Stem Cell-Derived Neurons” in neurons 

treated with Menerba. The study described a novel 

model for thermoregulatory control with neurons that 

are differentiated from stem cells, and express native 

estrogen receptors. Menerba, an estrogen receptor beta selective modulator, was shown to regulate calcium influx, which 

is related to temperature regulation and believed to be a cause of hot flashes.
8
  

Physiological Events of a Hot Flash 

 
Source:  Freedman, R. “Pathophysiology and Treatment of Menopausal Hot Flashes: 

Physiological Events of the Hot Flash” Seminars Reproductive Medicine 
2005;23(2):117-125 2005 Thieme Medical Publishers   
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RESEARCH REFERENCES 
The North American Menopause Society (NAMS)    http://www.menopause.org 

Freedman, R. “Pathophysiology and Treatment of Menopausal Hot Flashes: Physiological Events of the Hot Flash” Seminars 

Reproductive Medicine 2005;23(2):117-125 2005 Thieme Medical Publishers  http://www.medscape.com/viewarticle/510409 
1
 Avis NE, Crawford SL, McKinlay SM. “Psychosocial, behavioral, and health factors related to menopause symptomatology.” 

Womens Health 1997;3:103-120 http://www.ncbi.nlm.nih.gov/pubmed/9332153 
2
 Feldman BM, Voda A, Groseth E. “The prevalence of hot flash and associated variables among perimenopausal women.” Res 

Nurs Health 1985;8:261-268 http://www.ncbi.nlm.nih.gov/pubmed/3852361 
3
 Kronenberg F. “Hot flashes: epidemiology and physiology.” Ann N Y Acad Sci 1990;592:52-86 

http://www.ncbi.nlm.nih.gov/pubmed/2197954 
4
 Gold EB, Sternfeld B, Kelsey JL, et al. “Relation of demographic and lifestyle factors to symptoms in a multi-racial/ethnic 

population of women 40-55 years of age”. Am J Epidemiol 2000;152:463-473 http://www.ncbi.nlm.nih.gov/pubmed/10981461 
5
 Whiteman MK, Staropoli CA, Lengenberg PW, McCarter RJ, Kjerulff KH, Flaws JH. “Smoking, body mass, and hot flashes in 

midlife women.” Obstet Gynecol 2003;101:264-272 http://www.ncbi.nlm.nih.gov/pubmed/12576249 
6
 Freedman RR. “Editorial: hot flash trends and mechanisms”. Menopause 2002;9:151-152 

http://www.ncbi.nlm.nih.gov/pubmed/11973436 
7
 Jessen AB, Toubro S, Astrup A. “Effect of chewing gum containing nicotine and caffeine on energy expenditure and substrate 

utilization in men.” Am J Clin Nutr 2003;77:1442-1447 http://www.ajcn.org/cgi/content/full/77/6/1442 
8 Zhang L, Blackman BE, Schonemann MD, Zogovic-Kapsalis T, Pan X, et al. 2010 Estrogen Receptor β-Selective Agonists 

Stimulate Calcium Oscillations in Human and Mouse Embryonic Stem Cell-Derived Neurons. PLoS ONE 5(7): e11791. 

doi:10.1371/journal.pone.0011791 http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0011791  
 

 

   

Current Treatments for Menopause and Hot Flashes 
 

Currently, Hormone Replacement Therapy (HRT) can be used to treat menopausal symptoms. Originally, HRT treatment 

was to replace estrogen during menopause to strengthen bones and help control other menopausal symptoms. But as a 

consequence, women may also subject themselves to the harmful effects of estrogen such as an increased risk for invasive 

breast cancer, uterine cancer and blood clots. Studies then suggested that adding the hormone progesterone could offset 

the increased risk of uterine cancer linked to estrogen. HRT then standardized on using estrogen plus progesterone in 

treating women with menopausal symptoms. 

 

However, a study of 16,000 menopausal women carried out by the Women's Health Initiative (WHI) was prematurely 

halted in 2002 when preliminary results indicated that the harm associated with this type of treatment outweighs the 

potential benefits. The major risks detected were an increased chance of developing invasive breast cancer, as well as an 

increased risk of strokes, heart attacks, and blood clots. While the data also revealed that hormone replacement with 

estrogen plus progesterone lowered the risk of osteoporosis and colon cancer, these benefits were not considered to be 

sufficient to outweigh the other risks. 

 

The importance of estrogen receptor targeting was highlighted in the October 20, 2010 issue of the Journal of the 

American Medical Association (JAMA) in a paper titled “Estrogen Plus Progestin and Breast Cancer Incidence and 

Mortality in Postmenopausal Women” which shows that women who developed breast cancer after using hormone-

replacement therapy (HRT) were diagnosed at a later stage than those not on HRT. The HRT women also had a slightly 

higher death rate. It can be accessed at: http://jama.ama-assn.org/cgi/content/short/304/15/1684 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.menopause.org/
http://www.medscape.com/viewarticle/510409
http://www.ncbi.nlm.nih.gov/pubmed/9332153
http://www.ncbi.nlm.nih.gov/pubmed/3852361
http://www.ncbi.nlm.nih.gov/pubmed/2197954
http://www.ncbi.nlm.nih.gov/pubmed/10981461
http://www.ncbi.nlm.nih.gov/pubmed/12576249
http://www.ncbi.nlm.nih.gov/pubmed/11973436
http://www.ajcn.org/cgi/content/full/77/6/1442
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0011791
http://jama.ama-assn.org/cgi/content/short/304/15/1684
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Effects of Hormone Replacement Therapy 

  
 Source: National Cancer Institute (NCI )- US National Institutes of Health (NIH)  

 

Current hormonal agents include Pfizer’s (NYSE:PFE) Premarin
®
 and Prempro

®
 as well other brand name and generic 

versions of hormone replacement therapy agents. An alternative to HRT are antidepressant drugs such as 

GlaxoSmithKline’s (NYSE:GSK) Paxil
®
 (paroxetine), Pfizer’s Effexor

®
 (venlafaxine), Biovail’s (NYSE:BVF) 

Wellbutrin
®
 (bupropion) and Eli Lilly’s (NYSE:LLY) Prozac

®
 (fluoxetine). However, they are not FDA approved to treat 

menopausal symptoms and there can be significant side-effects from these antidepressants that may be the same or worse 

than the menopausal symptoms they are meant to treat. Other unapproved drugs that have been used for menopausal 

symptoms are the blood pressure drug clonidine and the anti-seizure drug gabapentin. 

 

In addition, a dietary supplement called Femarelle
®
 (DT56a) is currently being marketed for menopausal symptoms, 

which contains 322mg of soy extract and 108mg of laxseed, to be taken twice daily. However, it is not FDA-approved and 

is marketed as a dietary supplement rather than a therapeutic drug. The manufacturer has filed for a clinical trial for hot 

flashes but it has not yet begun. (see “A Double-Blind Study to Evaluate the Effect of Femarelle on Menopausal on 

Vasomotor Symptoms” http://clinicaltrials.gov/ct2/show/NCT01063725 ) 

 

RESEARCH REFERENCES 
Women’s Health Initiative – Estrogen Alone Study  http://www.nhlbi.nih.gov/whi/estro_alone.htm 

Women’s Health Initiative – Estrogen & Progesterone Study  http://www.nhlbi.nih.gov/whi/estro_pro.htm 

 

Clinical Trials for Menerba® 
 

Initiation of U.S. Phase IIIa Trial 

Menerba
®
 will be required to complete 2 Phase III trials for approval and on November 16, 2011, Bionovo announced that 

they began enrollment in their U.S. Phase IIIa human clinical trial of Menerba
®
 (MF101) in postmenopausal women for 

the treatment of menopausal hot flashes. Bionovo has completed manufacturing of the ten batches needed for the Phase III 

trial and which satisfies the FDA requirements for consistency and quality. 

 

Trial Design: The multicenter, double-blind, placebo-controlled, randomized clinical trial of Menerba will enroll 1,200 

postmenopausal women between the ages of 40 and 65 years in 50 U.S. sites. Patients will be randomized to Menerba 

5g/day, 10g/day or placebo and treated for 12 weeks. The primary endpoint for efficacy is the reduction of moderate to 

severe hot flushes from baseline to 12 weeks of treatment. 

 

Statistical Analysis: The trial is 80% powered to detect a difference of one less moderate to severe hot flash per day on the 

treatment arm compared to placebo at p=0.025.  If there is a 50% reduction in the number of moderate to severe hot 

flashes on placebo, the trial will reach statistical significance if the treatment  arms have a ≥60% reduction in moderate to 

severe hot flashes after 12 weeks of treatment. 

http://clinicaltrials.gov/ct2/show/NCT01063725
http://www.nhlbi.nih.gov/whi/estro_alone.htm
http://www.nhlbi.nih.gov/whi/estro_pro.htm
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The Principal Investigator is Dr. Wulf Utian, Executive Director Emeritus and Honorary Founding President of the North 

America Menopause Society and Professor Emeritus at Case Western Reserve University. 

 
PHASE III HUMAN CLINICAL TRIAL PROTOCOL 

Title 
A Phase 3, Double-blind, Placebo-Controlled, Randomized Clinical Trial, Assessing Safety and Efficacy of 

Menerba for Hot Flashes and Menopausal Symptoms in Postmenopausal Women 

# of Patients 1,200 (female) 

Trial Design Interventional, Randomized, Double-Blind, Placebo-Controlled, Parallel Assignment, Safety/Efficacy Study 

Ages 40 Years to 65 Years 

Endpoints 

Primary:  

 Change in frequency and severity of moderate to severe hot flashes assessed at baseline, 12 weeks 

 Evaluate the safety of Menerba assessed at baseline, 12 weeks 

Arm 1: Placebo Comparator: Placebo for 12 weeks 

Arm 2: Experimental: Menerba: 5 g/d for 12 weeks 

Arm 3: Experimental: Menerba: 10 g/d for 12 weeks 

Inclusion 
Postmenopausal Females 40 to 65 years in age 

Provide informed consent 

Exclusion 

History of breast and uterine cancer 

History of deep vein thrombosis 

Active liver or gallbladder disease. 

Use of exclusionary medicine (patients cannot take concomitant SNRIs or SSRIs) 

Principal 

Investigator 
Dr. Wulf Utian 

Source: ClinicalTrials.gov NCT00906308  

 

More information on the trial design is available at: http://clinicaltrials.gov/ct2/show/NCT00906308  

 

Results of High-Dose Tolerability Clinical Trial 

During a conference call on August 30, 2011, Bionovo gave details on the results of their high-dose tolerability trial 

(study # MF101-008) of Menerba™ (MF101) for menopausal hot flashes. The primary goal of the trial was to assess the 

safety and tolerability of two higher doses after 4 weeks of treatment. (Investors should note that the 10g/day and 15g/day 

have higher dose concentrations from the previous Phase II trial of MF101 and are equivalent to 20g/day and 30g/day 

compared to the Phase II dosages.) 

 

While the 15g/day dose showed a positive dose-response curve for Menerba
®
 and thus giving more evidence of efficacy, 

the gastric tolerability issues were determined to be excessive. However, the 10g/day dose showed only 3 cases (12%) of 

loose stools with no patients discontinuing participation in the trial. The company stated that this level of efficacy at 4 

weeks is similar to estrogen-based hormone therapy. We also note the results appear to be better than those seen in the 

previous Phase II trial (note that the 10g/day would be equivalent to 20g/day in the Phase II trial) 

 

Results 
High-Dose 

Trial Results 

Previous 

PII Results 

Dosage 10g/d* 15g/d* 10g/d 

# of Patients 25 9 74 

# Hot Flashes at Baseline 61 41 67 

Reduction in Moderate 

to Severe Hot Flashes 
-69% 
4 weeks 

-88% 
4 weeks 

-65% 

12 weeks 

Reduction in Number 

of Nighttime Awakenings 
-68% 
4 weeks 

-90% 
4 weeks 

-67% 
12 weeks 

* Dose concentrations equivalent to 20g/d and 30g/d 

 as compared to previous PII trial dose concentrations 
Source: Bionovo Inc. 

 

 

 

 

http://clinicaltrials.gov/ct2/show/NCT00906308
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HIGH-DOSE HUMAN CLINICAL TRIAL PROTOCOL  

Title 
A Phase 1 Open Label, Randomized Clinical Trial Assessing Safety of MF101 for Hot Flushes and Menopausal 

Symptoms in Postmenopausal Women 

# of Patients  40 (female) 

Trial Design Randomized, Dose Comparison, Safety Study, Parallel Assignment, Open Label 

Ages 40 Years to 65 Years 

Arm 1: MF101 10 grams/day 

Arm 2: MF101 15 grams/day 

Primary 

Endpoint 

Evaluate the safety of MF101, 10 g/day and 15 g/day at 4 weeks 

New or worsening abnormalities on breast, physical and general exams, laboratory measures, transvaginal 

ultrasound, abnormal uterine bleeding, adverse events and serious adverse events 

Secondary 

Endpoint 
Compare the safety of MF101 10g/day and 15 g/day at 4 Weeks 

Inclusion 

Postmenopausal women aged 40-65 years. 

Provide informed consent 

Currently receive medical care from a health care provider 

Exclusion 

History of malignancy other than non-melanoma skin cancer or cervical cancer that was diagnosed and fully 

treated less than 5 years before screening 

Unexplained uterine bleeding within 6 months prior to Screening 

History of deep vein thrombosis or pulmonary embolism 

Active liver disease or a history of impaired 

Active gallbladder disease 

Centers 

Clinical Trials Research, Lincoln, CA 

Northern California Research, Sacramento, CA 

Alta Bates, Jordan Research and Education Institute, Berkeley, CA 

Investigator Dr. Wulf Utian 
Source: ClinicalTrials.gov NCT01300078 

 

In addition to the Phase I high dose safety trial of Menerba, the FDA also required Bionovo to complete a 13 week 

toxicology study in dogs and rats before initiating the Phase III trials. Results from the toxicology study were announced 

on July 25, 2011. Menerba at doses far greater than planned human doses was administered to the animals daily for 13 

weeks. None of the animals died during the studies, and no serious untoward effects were observed. No pathological 

changes in urinalysis, blood chemistry and blood counts were observed. Also, no serious pathologies were observed in all 

tissues that were examined.  

 

Results of Phase II Clinical Trial 

Bionovo completed a Phase II dose-ranging clinical trial for two doses of Menerba
®
 versus placebo. The trial was 

conducted under the direction of Dr. Deborah Grady of the University of California, San Francisco. The trial was a 

randomized, double-blinded, placebo-controlled study enrolling 217 healthy postmenopausal women reporting severe hot 

flashes, and was conducted at 6 clinical sites in the U.S. After 12 weeks there was a statistically significant decrease in 

frequency of all hot flashes in the higher dose and when compared to placebo, women in the Menerba high dose group 

were 2.3 times more likely to have at least a 50% reduction in hot flashes after 12 weeks of treatment. Menerba also 

showed statistically significant improvement in reducing awakenings from sleep due to hot flashes at the high dose of 

Menerba. 

 

Safety analyses showed no cases of endometrial hyperplasia or uterine cancer and there were no differences in incidents 

of vaginal bleeding between the placebo group and the two dose groups of Menerba. There was no increase in blood 

estradiol levels. The study appeared to support that Menerba will not lead to an increased risk for breast or uterine 

cancers. 

 

% Change versus Baseline - 12 Week Data Placebo 
Menerba 

5mg/Day 

p- 

value 

Menerba 

10mg/Day 

p- 

value 

All Hot Flashes -40.4% -49.2% 0.10 -53.7% 0.04 

Moderate to Severe Hot Flashes -57.3% -57.8% 0.34 -64.6% 0.30 

Severity Score -53.6% -52.6% 0.19 -56.5% 0.11 

Frequency of Hot Flashes -36.7% -37.1% 0.25 -48.4% 0.05 

Frequency of Hot Flashes Reduced by ≥50% -30.9% -39.1% 0.29 -47.1% 0.03 
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Hot Flashes per Week that Awoke Participants -44.0% -57.5% 0.10 -66.7% 0.05 
Source: Grady D. MD, et al, “MF101, a selective estrogen receptor A modulator for the treatment of menopausal hot flushes:  a phase II clinical trial” Menopause: 

The Journal of The North America Menopause Society Vol. 16, No. 3and Bionovo Inc. 
 

The data also showed that both Menerba doses trended to improvement over placebo in a number of data subgroups: 

 

 

 

Menerba also appeared to be safe and well tolerated: 

 
Vaginal Bleeding or 

Endometrial Abnormalities 
Placebo 

Menerba 

5mg/Day 

Menerba 

10mg/Day 
Endometrial Histology Placebo 

Menerba 

5mg/Day 

Menerba 

10mg/Day 

Number of Patients with Uterus 52 52 60 # of Patients 7 6 11 

    Normal/benign 6 6 11 

Vaginal Bleeding or Spotting 6 5 8 Inactive/atrophic 4 5 8 

Endometrial Biopsy Completed 4 4 7 Proliferative 2 1 2 

    Secretory 0 0 1 

Thickened Endometrium 3 7 11 Hyperplasia/Cancer 0 0 0 

Endometrial Biopsy Completed 3 4 10 Insufficient tissue 1 0 0 

Loose stools associated with use of Menerba may be due to the presence of soluble fiber (12% Menerba vs. 3% placebo) 
Source: Grady D. MD, et al, “MF101, a selective estrogen receptor A modulator for the treatment of menopausal hot flushes: a phase II clinical trial” 
 Menopause: The Journal of The North America Menopause Society Vol. 16, No. 3 

 

Safety Summary: 

 No difference in the number of uterine bleeding episodes between treatment and placebo 

 No cases of endometrial hyperplasia 

 “Transient loose stools” was most common side effect (12.0% vs. 3.0% for placebo) 

 Benefit from lower BMI and lower blood pressure 

 Tolerability: 91.0% of participants took > 75.0% of study medication at 12 weeks with very low drop out rate (2.0%) 

 

PHASE II HUMAN CLINICAL TRIAL PROTOCOL  

Title 
A Phase II, Double-Blind, Placebo-Controlled, Randomized Clinical Trial Assessing Toxicity and Efficacy of 

MF101 for Hot Flashes and Menopausal Symptoms 

# of Patients 180 (female) 

Trial Design Interventional, Treatment, Placebo-Control, Double-Blind,  Parallel Assignment, Safety/Efficacy Study 

Ages 40 Years to 60 Years 

Endpoints Primary: Frequency and severity of hot flashes 

Inclusion 

Women between the ages of 40 to 60 

Currently receiving medical care from a health care provider 

Self-report 5 hot flashes per day or 35 hot flashes per week. 

Postmenopausal as defined by 12 months of spontaneous amenorrhea or 6 months of spontaneous amenorrhea with 

serum FSH levels > 30mlU/ml or 6 weeks post-surgical bilateral oophorectomy with or without hysterectomy or 

hysterectomy with FSH levels > 30 mlU/ml 

Agree not to start new herbal or dietary supplements and not to change the dose of any currently used herbal or 

Menerba vs. Placebo 

% change from baseline to follow-up 

Menerba 

5mg/Day 

p- 

value 

Menerba 

10mg/Day 

p- 

value 

Number of Patients (placebo=71)  71  75  

All Hot Flashes 
Week 4 -10.0% 0.21 -4.9% 0.53 

Week 12 -9.7% 0.29 -12.9% 0.15 

Moderate to Severe Hot Flashes 
Week 4 -9.8% 0.41 0.0% 1.00 

Week 12 -3.6% 0.81 -4.2% 0.78 

Mild Hot Flashes 
Week 4 -16.0% 0.22 -19.2% 0.13 

Week 12 -26.9% 0.06 -32.9% 0.02 

Daily Hot Flash Score 
Week 4 -10.9% 0.25 -2.0% 0.84 

Week 12 -10.9% 0.35 -9.5% 0.42 

Hot Flash Awakenings 
Week 4 -10.0% 0.46 -6.8% 0.58 

Week 12 -17.6% 0.24 -21.1% 0.14 
Source: Grady D. MD, et al, “MF101, a selective estrogen receptor A modulator for the treatment of menopausal 

hot flushes: a phase II clinical trial” Menopause: The Journal of The North America Menopause Society Vol. 16, No. 3 
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dietary supplements for the duration of the trial 

Successful completion of a Hot Flash Diary, a Daily Study Medication Diary and a Bleeding Diary, tolerates 

placebo, and 80% compliant at run-in 

Must have had a mammogram within the last 9 months 

Have access to a phone 

Provide informed consent 

Exclusion 

Inability to sign an informed consent or fill out questionnaires 

History of breast, uterine or ovarian cancer or melanoma 

Abnormal mammogram or breast examination within the last 9 months suggestive of cancer 

Abnormal Pap smear or pelvic examination within the last 9 months suggestive of cancer 

Double-wall endometrial thickness that exceeds 5 mm measured on transvaginal ultrasound 

Unexplained abnormal uterine bleeding within six months of enrollment 

Pregnancy or lactating 

Clinical evidence of active ischemic cardiovascular disease or a history of cardiovascular disease 

History of deep vein thrombosis or pulmonary embolism requiring anticoagulation 

Active liver or gallbladder disease 

Use of medications, herbal or dietary supplements known to possibly be effective for the treatment of hot flashes 

within three months of enrollment for oral or transdermal drugs, or within 6 months of enrollment for implanted or 

injected drugs 

Use of raloxifene or tamoxifen within three months of enrollment 

Use of another investigational agent within 3 months of enrollment 

History of multiple or severe food or medicine allergies 

Any medical or psychiatric condition that, in the investigator's opinion, would preclude the participant from 

adhering to the protocol or completing the trial, including severe illness, plans to move, substance abuse, 

significant problems, or dementia 

Centers 

University of Alabama at Birmingham, Birmingham, Alabama, United States, 35233 

University of California, San Francisco, San Francisco, California, United States, 94118 

University of Minnesota, Minneapolis, Minnesota, United States, 55415 

University of Tennessee Health Science Center, Memphis, Tennessee, United States, 38163 

Investigator Deborah Grady, MD, MPH, University of California, San Francisco 
Source: ClinicalTrials.gov NCT00119665 

 

More information on the trial design is available at: http://clinicaltrials.gov/ct2/show/NCT00119665  

 

 

Bezielle® for Advanced Breast Cancer 

 

 Bionovo’s Bezielle
®
 (formerly BZL101) is also derived from botanical extracts, specifically 

an aqueous extract of Scutellaria barbata, also know as Barbat skullcap, Ban Zhi Lian,  and 

Banjiryun, similar to 

Menerba
®
. Scutellaria 

barbata is a perennial 

herb found in Korea and southern China. The herb 

has been used in traditional Chinese medicine to 

treat ailments ranging from anxiety and depression 

to bacterial infections, hepatitis and cancer. 

Flavanoid components found within the herb 

including, Scutellarin (pictured left) are thought to 

be responsible for the reported antineoplastic 

properties of the plant.
1
  Bezielle is currently being 

developed to treat advanced breast cancer (ABC). It 

induces cell death selectively in tumor cells though oxidative stress by inhibiting glycolysis.   

 

Scutellaria barbata and Flavanoid 

 

 

 
 

Scutellaria barbata Scutellarin 
Source: Memorial Sloan-Kettering Cancer Center 

http://clinicaltrials.gov/ct2/show/NCT00119665
http://en.wikipedia.org/wiki/File:Scutellarin2.svg
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Mechanism of Action: Bezielle
®
 exploits a unique physiological 

change found within neoplastic disease. Normal cells found in the 

human body depend primarily on the aerobic citric acid cycle 

(>85%) and very little on anaerobic glycolysis (<7%) for energy 

production. In contrast, cancerous cells depend largely on 

glycolysis (>85%) for energy or ATP needs of the cell. This 

phenomenon, named the “Warburg Effect” after the work of 

Nobel laureate Otto Heinrich Warburg, is thought to be partly due 

to hypoxia from the tumor microenvironment, as well as 

mitochondrial respiration injury from oncogenes attempting to 

shut down the normal apoptosis process. The Warburg effect has 

also been implicated in drug resistance in many different types of 

cancer.
2
 This leads us to believe that Bezielle could be beneficial 

in adjuvant therapy where other drugs have encountered 

resistance. Bezielle inhibits the glycolysis pathway that tumor 

cells depend on for energy and by that mechanism of action 

effectively “targets” the diseased tissue while sparing healthy 

cells.    

 

Glycolysis is inhibited in the diseased cells, and ATP production 

is shut down by Bezielle’s ability to induce apoptosis or 

programmed cell death though caspase-dependent and caspses-

independent pathways. Bezielle achieves this by attenuating the 

mitochondrial transmembrane potential (MTP) leading to the 

release of reactive oxygen species, causing the inhibition of 

glycolysis and killing the cell with induction of oxidative DNA 

damage.
3
 At the Mitochondrion level, Bezielle specifically 

facilitates translocation of the protein apoptosis-inducing factor 

(AIF) from the mitochondrial membrane into the nucleus in tumor cells, thereby causing tumor cell-specific chromatin 

condensation and DNA degradation followed by the induction of caspase-independent apoptosis. AIF is both a 

mitochondrial intermembrane flavoprotein with oxidoreductase activity and a caspase-independent death effector that, 

similar to cytochrome c, is released from mitochondria early in the apoptotic process.  In vitro studies have also shown 

that Scutellaria barbata exerts anticancer effects via caspase-dependent apoptosis
456

, and by down regulating Bcl-2 protein 

that is expressed by tumor cells.
7
 

 

Therefore, we believe Bezielle could be useful for patients with either hormone receptor positive or negative tumors and 

Bionovo is targeting both premenopausal and postmenopausal patients and patients who are both HER2 positive and 

negative. Because of the broad utility of Bezielle, it can reasonably be expected to compete with hormonal therapy, 

chemotherapy and/or biologic therapy. These would include AstraZeneca’s (NYSE:AZN) Nolvadex
®
 and Arimidex

®
, Eli 

Lilly’s (NYSE:LLY) Gemzar
®
, Sanofi-Aventis’s (NYSE:SNY) Taxotere

®
 and Roche’s (SWX:RO) Xeloda

®
 and  

Herceptin
®
 and GlaxoSmith Kline’s (NYSE:GSK) Tykerb

®
.  
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Caspase Dependant and Independent Apoptosis 

 
Source: Ocean University of China 
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Clinical Trials for Bezielle® 
 

Results of Phase Ia and Ib Clinical Trials in Advanced Breast Cancer 

 

Bionovo has already completed Phase Ia and Phase Ib clinical trials for safety, dosing and indication of efficacy in 48 

advanced breast cancer patients. The efficacy trends indicate Bezielle
®
 may have a preferential effect on hormone-

independent cancers. It should be noted that these patients had already failed a number of previous chemotherapy 

treatment regimens (averaging between 4 and 6) before being administered Bezielle. Despite the heavily pre-treated 

patient population, Bezielle trended toward a benefit as show: 

 
EFFICACY PHASE Ia PHASE Ib 

# of Evaluable / Enrolled Patients 16 / 21 16 / 27 

# of Previous Cancer Treatments 3.9 5.9 

Complete Response 0 0% 0 0% 

Partial Response 1 6% 0 0% 

Minimal Response  (between >0% and <30%) 5 31% 3 19% 

Stable Disease 5 31% 5 31% 

Progressive Disease 5 31% 8 50% 
Source: Rugo H., et al “Tripathy “Phase I trial and antitumor effects of BZL101 for patients with advanced 
 breast cancer” and Perez A.et al, A phase 1B dose escalation trial of Scutellaria barbata (BZL101) for patients 

 with metastatic breast cancer and Bionovo Inc. 

 

Both clinical trials also indicated that Bezielle had limited toxicities and a favorable tolerability profile. This is 

noteworthy whenever a heavily pre-treated patient population is taken into consideration: 

 
PHASE Ia SAFETY PHASE Ib SAFETY 

Dose 10mg per day Dose 40mg per day (at highest dose) 

No deaths, serious adverse events, or 

hematological adverse events 

No drug-related deaths, serious adverse events, or 

hematological adverse events 

All adverse events related to Bezielle were grade 1 

and grade 2 

94% of adverse events related to Bezielle were 

grade 1 and grade 2 

Majority of related adverse events were 

gastrointestinal side effects that were expected 

Majority of related adverse events were 

gastrointestinal side effects that were expected 

Most common related adverse events were 

diarrhea, nausea, stomach bloating, and 

Headaches 

Most common related adverse events were 

diarrhea, nausea, vomiting, fatigue, and 

headaches 

Mean percentage of prescribed doses taken while 

on study was 85% 

Mean percentage of prescribed doses taken while 

on study was 90% 

Median percentage of prescribed doses taken while 

on study was 92% 

Median percentage of prescribed doses taken while 

on study was 90% 
Source: Rugo H., et al “Tripathy “Phase I trial and antitumor effects of BZL101 for patients with advanced breast cancer”and 

Perez A.et al, A phase 1B dose escalation trial of Scutellaria barbata (BZL101) for patients with metastatic breast cancer and 

Bionovo Inc. 
 

RESEARCH REFERENCES 
H. Rugo,E. Shtivelman, A. Perez,C. Vogel,S. Franco,E. Tan Chiu,M. Melisko,M. Tagliaferri,I. Cohen,M. Shoemaker,Z.Tran,D. 

Tripathy “Phase I trial and antitumor effects of BZL101 for patients with advanced breast cancer” Breast Cancer Research & 

Treatment Volume 105, Number 1 September 2007 http://www.springerlink.com/content/w7pl0x052m75w846/ 

A. Perez, B. Arun, D. Tripathy, M. Tagliaferri,H. Shaw,G. Kimmick,I. Cohen,E. Shtivelman,K. Caygill,D. Grady, M. 

http://www.ncbi.nlm.nih.gov/pubmed/15325848
http://www.ncbi.nlm.nih.gov/pubmed/14599863
http://www.ncbi.nlm.nih.gov/pubmed/18444248
http://www.springerlink.com/content/w7pl0x052m75w846/
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Planned Phase II Clinical Trial in Advanced Breast Cancer 

 

A Phase II clinical trial has been approved by the FDA and at several institutional review boards (IRB) at clinical sites in 

the United States. Bionovo has stated that they are awaiting funding before commencing the clinical trial. It is worth 

noting that these patients with metastatic breast cancer will have failed no more than two prior chemotherapy regimens 

rather than the 4 to 6 average chemotherapy failures in the Phase I clinical trials. 

 
PHASE II HUMAN CLINICAL TRIAL PROTOCOL  

Title A Phase 2 Clinical Trial Assessing Safety and Efficacy of BZL101 for Metastatic Breast Cancer 

# of 

Patients 
80 (female) 

Trial 

Design 
Treatment, Open Label, Uncontrolled, Single Group Assignment, Safety/Efficacy Study 

Ages 18 Years and Older 

Endpoints 
Primary: Tumor response rate defined by new RECIST criteria 1.1., and safety and toxicity as measured by NCI 

Common Terminology Criteria for Adverse Events (CTCAE), Version 4.0  

Arm 1: Experimental: Oral BZL101 20 grams/day (10 grams BID) 

Inclusion 

Women 18 years or older 

Histologically confirmed diagnosis of breast cancer based on pathology report of primary, regional or metastatic breast 

cancer 

Clinical evidence of metastatic (stage IV) involvement other than bone only metastasis based on the investigator's 

clinical and/or radiographic findings 

Availability of estrogen receptor and progesterone receptor status measured on biopsy tissue. (Status on the most recent 

biopsy where ER/PR status was documented will be used to determine hormone receptor status for stratification). 

At least one measurable disease site defined by RECIST criteria, with measurement made within 30 days of beginning 

study therapy 

No more than 2 prior cytotoxic regimens administered for metastatic breast cancer. (Participants may have received any 

number of exogenous hormone therapies for Stage IV disease and/or adjuvant therapy). 

Life expectancy of >12 weeks 

Eastern Cooperative Oncology Group (ECOG) performance status <2. 

Women of child bearing potential must agree to use two adequate methods of contraception or abstain from sexual 

intercourse during study treatment 

Adequate organ and marrow function measured within 14 days of study treatment: 

Absolute neutrophil count >1,500 cells/mm3, Platelets >100,000 cells/mm3, Hemoglobin >10 g/dL, Total bilirubin <1.5 

mg/dL, AST(SGOT)/ALT(SGPT) <2.5 X institutional upper limit of normal or <5 X normal with documented liver 

metastasis, Alkaline Phosphatase <3 X institutional upper limit of normal or <5 X normal with documented liver or 

bone metastasis, Serum creatinine <1.5 mg/dL or Creatinine clearance >60 mL/min/1.73 m2 for participants with serum 

creatinine levels above institutional normal. 

Center M.D. Anderson Cancer Center,  Houston, Texas, United States, 77030 

Contact Mary Tagliaferri, MD, Lac, Bionovo, Inc 
Source: ClinicalTrials.gov NCT00907959 

 

 

Seala® 
 

Bionovo has another Women’s Health product under development that is derived from 

traditional Chinese botanicals named Seala
®
 (formerly VG101). Seala, is a topical Estrogen 

Receptor Beta (ERβ) modulator (SERM) for the treatment of postmenopausal vaginal and 

vulvor atrophy, or vaginal dryness. Vaginal atrophy (also known as atrophic vaginitis or 

urogenital atrophy) is an inflammation of the vagina due to the thinning and shrinking of the 

tissues in the reproductive and urinary tracts. The disorder is due to a decrease in the level of the reproductive hormone 

estrogen which happens naturally during peri-menopause, and even more so in postmenopausal women. Sufferers of 

vaginal atrophy complain of symptoms including decreased lubrication (ie vaginal dryness), soreness, itching, burning, 

http://www.springerlink.com/content/63620l1109x31t23/
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painful intercourse, discharge, and increased risk of infection among others. As much as 55% of postmenopausal woman 

complain of vaginal atrophy and associated symptoms, and unlike other symptoms due to menopause, such as hot flashes, 

the affects of vaginal atrophy can be felt for decades after a woman has had regular menstrual cycles.  

 

The traditional treatment for vaginal atrophy, as with menopausal hot flashes, had been dominated by hormone 

replacement therapy (HRT). As previously mentioned under current menopause treatments, the study conducted by the 

Women’s Health Initiative (WHI) demonstrated systemic estrogen replacement increases the risks of cardiovascular 

disease, venous thromboembolic events, breast cancer, uterine cancer and dementia. In addition to those risks, estrogen 

replacement appears to increase the risk of urinary incontinence, which is already widespread in the patient population. 

  

Recently, more localized systems of administration have been developed, including creams, vaginal rings, and slow-

release vaginal tablets. Unfortunately, systemic absorption of estrogen still occurs with the localized vaginal estrogen 

administration, especially at the beginning of treatment when the vaginal epithelium is thin and atrophic. Therefore, risks 

outlined in the WHI study may still be present in these new administration methods. 

 

Seala, as with Menerba, is a SERM selective for the ERβ subtype only. It is this selectivity (described earlier in 

Menerba® for Menopausal Hot Flashes section) that allow ER activation without the negative consequences that are 

associated with ERα subtype activation. The vaginal canal contains both the α and β subtypes of Estrogen Receptors and 

Bionovo’s animal models have demonstrated Seala was subtype β selective and effective at treating vaginal atrophy 

without causing any untoward cancerous effects in the uterus. The company has filed an IND with the FDA and plans to 

start a phase I/II some time in the near future.  

 

More information about the trial can be found at: http://clinicaltrials.gov/ct2/show/NCT00453089 

 

While the potential future approval of Seala could represent a significant source of revenue for Bionovo, we have not yet 

included Seala in our financial model due to the current uncertainty regarding development timelines and resources. 

 

Financial Model & Valuation 
 

Update: 

Due to the significant financial uncertainty announced by Bionovo management, we can no longer forecast 

development timelines with any degree of confidence and have withdrawn our financial model. Our previous 

incidence, prevalence and pricing calculations are shown below:  

 

Hot Flashes (Menerba
®
) 

Hot flashes are the most common symptom of the climacteric and occur in most postmenopausal women. The 

Massachusetts Women's Health Study
1
 found that 75% of women surveyed reported having hot flashes in the period 

between peri- and post-menopause, an average of 3.8 years. Feldman
2
 reported that 64% of peri-menopausal women 

experienced hot flashes for 1 to 5 years and Kronenberg
3
 reported the average duration of symptoms to be 4 years. 

 

Of the symptomatic women in the Kronenberg study, 87% reported daily hot flashes and one third of those reported more 

than 10 per day. Hot flashes usually lasted 1 to 5 minutes, with a small percentage persisting for more than 6 minutes. The 

experience of a hot flash was usually described as sensations of intense heat, sweating, flushing, chills, and clamminess. 

Sweating was reported most frequently in the face, neck, and chest. 

 

With approximately 40 million women in the U.S. transitioning through menopause, and at least 70% experiencing 

vasomotor symptoms, including hot flashes, night sweats, and associated insomnia, we estimate the market at 28 million 

women (40M x 70%). We further estimate that approximately 30% of these women will experience at least 10 hot flashes 

per day which puts them into the range outlined in the Phase III clinical trial inclusion criteria. Thus, we are estimating the 

initial addressable market as 8.4 million women in the U.S. (28M x 30%) with an equal number in Europe. 

 

Our initial pricing model of $50 per month for Menerba
®
 places it at a premium to hormone replacement therapy which is 

currently $30 per month. Therefore, a theoretical peak market size is $5 billion per year in the U.S. and another $5 billion 

http://clinicaltrials.gov/ct2/show/NCT00453089
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in Europe. However, we are anticipating a conservative initial adoption rates of 5%-10% or $250-$500 million for the 

U.S. and another $250-$500 million for Europe with a royalty rate of 33% from an anticipated partner(s). 

 

RESEARCH REFERENCES 
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 Feldman BM, Voda A, Groseth E. “The prevalence of hot flash and associated variables among perimenopausal women.” Res 
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Advanced Breast Cancer (Bezielle
®
) 

The U.S. National Cancer Institute (NCI) estimates there were 194,280 new cases of Breast Cancer in the US during 2009 

with an estimated 40,610 patient deaths. If we assume all of the expired patients had recurrent disease with additional 

patients showing a durable response to 2
nd

-line chemotherapy, we estimate the addressable U.S. market is approximately 

50,000 patients annually for Bezielle in 2
nd

-line combination chemotherapy. Investors should note that the due to of the 

variety of breast cancer genotypes, staging and initial diagnosis times, combined with various treatment regimens, exact 

figures for this specific patient population can be difficult to calculate. 

 

Our initial pricing model for Bezielle is five thousand dollar per entire course of therapy which is comparable to existing 

breast cancer therapies such as paclitaxel. This yields a theoretical market size of 250 million dollars annually in the U.S. 

and another 250 million dollars in Europe. However, we have not yet included Bezielle in our financial model due to the 

current uncertainty regarding development timelines and resources. 

 

 

Botanical Drug Development and the FDA 
 

What is a Botanical drug? 

 

According to the FDA’s CDER Botanical Review Team (BRT), a botanical drug product is intended for use in the 

diagnosis, cure, mitigation, treatment or prevention of disease in humans, that:    

 

 consists of vegetable materials, which may include plant materials, algae, macroscopic fungi, or combinations 

thereof.  

 may be available as (but not limited to) a solution (e.g., tea), powder, tablet, capsule, elixir, topical, or injection.  

 often have unique features, for example, complex mixtures, lack of a distinct active ingredient, and substantial 

prior human use. Fermentation products and highly purified or chemically modified
1
 

 

How does the FDA treat Botanical drugs? 

 

A botanical drug's special features require consideration and adjustment during the FDA review process. In June 2004, the 

FDA’s Center for Drug Evaluation and Research (CDER) issued a Guidance for Industry-Botanical Drug Products to take 

into consideration these features and to facilitate development of new therapies from botanical sources. The Botanical 

Guidance applies to only botanical products intended to be developed and used as drugs.
1
 

 

How does the FDA approve the Manufacturing Process?  

 

Because of the complex nature of a typical botanical drug and the lack of knowledge of its active constituents, the FDA 

may rely on a combination of tests and controls to ensure the identity, purity, quality, strength, potency, and consistency 

of botanical drugs. These tests and controls include (1) multiple tests for drug substance and drug product (e.g., 

spectroscopic and/or chromatographic fingerprints, chemical assay of characteristic markers, and biological assay), (2) 

raw material and process controls (e.g., strict quality controls for the botanical raw materials and adequate in-process 

controls), and (3) process validation (especially for the drug substance).
 1
 

 

Are there any FDA approved Botanical drugs? 

http://www.ncbi.nlm.nih.gov/pubmed/9332153
http://www.ncbi.nlm.nih.gov/pubmed/3852361
http://www.ncbi.nlm.nih.gov/pubmed/2197954
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On October 31, 2006, The FDA approved the New Drug Application (NDA) for 

VEREGEN® (kunecatechins) ointment 15%.
2
 VEREGEN® is the first botanical 

drug approved for prescription use in the United States and is made from the extract 

of green tea leaves for topical use of warts on the outside of the genitals and around 

the outside of the anus.
3
  Genital warts (Condylomata acuminata, venereal warts, 

anal warts and anogenital warts) is a highly contagious sexually transmitted disease 

caused by some sub-types of human papillomavirus (HPV).
4
 VEREGEN® was 

developed by Medigene AG (Frankfurt:MDG), and is marketed in the United States 

by the PharmaDerm, a division of Nycomed US, Inc. (Private). 

 

There are also some botanical drugs, including cascara, psyllium, and senna, (as laxatives) that are included in the over-

the-counter (OTC) drug review. For a botanical drug substance to be included in an OTC monograph, there must be 

published data establishing a general recognition of safety and effectiveness, including the results of adequate and well-

controlled clinical studies.
1
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Intellectual Property 
 

Bionovo has 74 patent applications pending in the United States Patent and Trademark Office, as well as in the Patent 

Cooperation Treaty (PCT), the European Patent Office, Japan, and other markets. Selected U.S. patents and patent 

applications are shown below: 

 
SELECTED BIONOVO U.S. INTELLECTUAL PROPERTY FILINGS 

NUMBER DESCRIPTION FILED ISSUED 
7,815,949 Estrogenic Extracts Of Morus Alba And Uses Thereof December 9, 2005 October 19, 2010 

7,700,136 Scutellaria Barbata Extract For The Treatment Of Cancer Nov. 14, 2005 April 20, 2010 

7,482,029 Composition For Treatment Of Menopause Apr. 1, 2005 January 27, 2009 

20100173026 

Estrogenic Extracts Of Astragalus Membranaceus Fisch. Bge. 

Var. Mongolicus Bge. Of The Leguminosae Family And Uses 

Thereof 

January 13, 2010 Pending 

20100143511 Scutellaria Barbata Extract For The Treatment Of Cancer January 21, 2010 Pending 

20100069481 Methods And Compositions For The Treatment Of Cancer September 3, 2009 Pending 

20100069480 Methods And Compositions For The Treatment Of Cancer September 3, 2009 Pending 

20100009017 
Anticancer Methods Using Extracts Of Anemarrhena 

Asphodeloides Bunge 
April 10, 2009 Pending 

20090312437 
Anthraquinones And Analogs From Rhuem Palmatum For 

Treatment Of Estrogen Receptor Beta-Mediated Conditions 
June 5, 2009 Pending 

20090312274 
Nyasol And Analogs Thereof For The Treatment Of Estrogen 

Receptor Beta-Mediated Diseases 
June 12, 2009 Pending 

20090311349 
Method Of Quantification Of Multiple Bioactives From 

Botanical Compositions 
June 5, 2009 Pending 

20090304825 
Estrogenic Extracts For Use In Treating Vaginal And Vulvar 

Atrophy 
May 5, 2009 Pending 

20090297638 
ESTROGENIC EXTRACTS OF Anemarrhena Asphodeloides 

Bge. From The Liliaceae Family And USES THEREOF 
April 10, 2009 Pending 

20090297637 
Estrogenic Extracts Of Anemarrhena Asphodeloides Bge. From 

The Liliaceae Family And Uses Thereof 
April 10, 2009 Pending 

VEREGEN® 

 
Source: PharmaDerm div. of Medigene AG 

http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090983.htm
http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090983.htm
http://www.veregen.com/veregenrx/pdver_web_5_benefitsOfVeregen.html
http://emedicine.medscape.com/article/219110-overview
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20090258942 
Calycosin And Analogs Thereof For The Treatment Of Estrogen 

Receptor Beta-Mediated Diseases 
April 14, 2009 Pending 

20090258096 
Anticancer Methods Employing Extracts Of Gleditsia Sinensis 

Lam 
April 10, 2009 Pending 

20090130684 
Methods Of Detecting And Treatment Of Cancers Using 

Scutellaria Barbata Extract 
November 19, 2008 Pending 

20090130237 
Process Of Making Purified Extract Of Scutellaria Barbata D. 

Don 
November 19, 2008 Pending 

20090130118 
Scutellaria Barbata Extract And Combinations For The 

Treatment Of Cancer 
May 21, 2009 Pending 

20090130101 Anti-Cancer Therapy With An Extract Of Scutellaria Barbata November 19, 2008 Pending 

20090068299 
Estrogenic Extracts Of Pueraria Lobata Willd. Ohwi Of The 

Leguminosae Family And Uses Thereof 
September 5, 2008 Pending 

20090068298 

Estrogenic Extracts Of Astragalus Membranaceus Fisch. Bge. 

Var. Mongolicus Bge. Of The Leguminosae Family And Uses 

Thereof 

September 5, 2008 Pending 

20090068297 
Estrogenic Extracts Of Scuttelaria Barbata D. Don Of The 

Labiatae Family And Uses Thereof 
September 5, 2008 Pending 

20090068294 
Estrogenic Extracts Of Rheum Palmatum L Of The 

Polygonaceae Family And Uses Thereof 
September 5, 2008 Pending 

20090068293 
Estrogenic Extracts Of Asparagus Conchinchinensis (Lour.) 

Merr Of The Liliaceae Family And Uses Thereof 
September 5, 2008 Pending 

20090053339 Composition For Treatment Of Menopause October 28, 2008 Pending 

20090042818 
Liquiritigenin And Derivatives As Selective Estrogen Receptor 

Beta Agonists 
June 19, 2008 Pending 

20090041867 
Estrogenic Extracts Of Ligustrum Lucidum Ait. Of The 

Oleaceae Family And Uses Thereof 
August 8, 2008 Pending 

20080319051 
Liquiritigenin And Derivatives As Selective Estrogen Receptor 

Beta Agonists 
June 22, 2007 Pending 

20070110832 Scutellaria Barbata Extract For The Treatment Of Cancer November 13, 2006 Pending 

20060222721 Composition For Treatment Of Menopause March 29, 2006 Pending 

20060134243 Method Of Using Extracts Of Epimedium Species December 9, 2005 Pending 
Source: U.S. Patent and Trademark Office 

  

Recent Financing Activity 
 

On February 9, 2012, Bionovo filed to raise $25M of Series B Preferred Stock issued in 4 closings; $4M, $6M, $7.5M and 

$7.5M. This includes warrants to purchase 75% of the number of shares of common stock the holders of preferred stock 

would receive upon conversion of the preferred stock at the original conversion price; and up to 240,000,000 shares of 

common stock issuable from time to time upon exercise of the warrants. However, before the 2nd close, the number of 

authorized shares of common stock must be at least 1,500,000,000 (requiring shareholder approval). (see SEC filing here: 

http://www.sec.gov/Archives/edgar/data/1203957/000114420412006794/v301787_s1a.htm ) 

 

On January 3, 2012, Bionovo entered into a $5M securities purchase agreement with Socius CG II, Ltd., a Bermuda-based 

subsidiary of Socius Capital Group, LLC. Bionovo has the right, in its sole discretion, over a term of 2 years to sell to 

Socius up to $5M redeemable Series A Preferred Stock of the Company, payable in tranches. The Preferred Stock will 

accrue a 10% dividend per annum from the date of issuance. In addition, Socius will receive warrants to purchase shares 

of Common Stock valued at 35% of the Preferred Stock amount.  The exercise price of the warrants will equal the closing 

bid price of the Company's common stock on the preceding day. When Preferred Stock is sold, Socius is also obligated to 

exercise an additional investment right to purchase a number of shares of common stock valued at 100% of the amount of 

Preferred Stock purchased at a per share price equal to the exercise price of the warrants received in the sale of Preferred 

Stock. Both the warrants and additional investment right are exercised when Bionovo elects to sell a tranche of Preferred 

Stock to Socius. Upon exercise, Socius must pay for the shares underlying the additional investment right and the 

warrants, at its option, either in cash or by delivering a full-recourse secured promissory note. Any such promissory note 

will bear interest at 2.0% per year calculated on a simple interest basis and be secured by certain securities owned by 

Socius with a fair market value equal to the principal amount of the promissory note. Bionovo may redeem the Preferred 

Stock at any time and, at the option of either Bionovo or Socius, all outstanding promissory notes may be offset, 

exchanged and cancelled for all outstanding shares of Preferred Stock then held by Socius. The securities, other than the 

Preferred Stock, under the purchase agreement were offered through a prospectus supplement pursuant to Bionovo's 

effective shelf registration statement and base prospectus contained therein. The Preferred Stock is not convertible into 

http://www.sec.gov/Archives/edgar/data/1203957/000114420412006794/v301787_s1a.htm
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shares of common stock and neither the additional investment right nor the warrants will be listed on any national 

securities exchange. 

 

On February 2, 2011, Bionovo sold 30,031,200 units at a price per unit of $1.00 for aggregate gross offering proceeds of 

$30,031,200.  Each unit consists of one share of common stock and a warrant to purchase one half of one share of 

common stock at an exercise price of $1.30 per share. The warrants may be exercised at any time after the date of the 

closing and will expire after five years.  

 

On October 6, 2010, Bionovo, Inc. raised $3 million in gross proceeds by selling 2,727,270 shares of common stock at 

$1.10 per share and issuing 2,045,451 warrants to purchase shares of common stock. The warrants are exercisable six 

months after issuance at $1.64 per share and will expire five years from the date of issuance. 

 

On July 6, 2010, Bionovo, Inc., entered into a Common Stock Purchase Agreement with a single institution, which is 

committed to purchase up to an aggregate of $15 million shares of common stock over a 2 year term. The purchase price 

of the stock will be equal to the lesser of (i) the lowest sale price of the common stock on the purchase date and (ii) the 

arithmetic average of the three lowest closing sale prices for common stock during the twelve consecutive trading days 

ending on the trading day immediately preceding each purchase date. Under the Agreement, the sale price cannot be less 

than $0.396 per share without shareholder approval. 

  

On October 7, 2009, Bionovo completed a registered public offering and issued 30,933,140 shares of its common stock 

and 29,324,570 warrants at a price of $6.20 per unit including 10 shares of common stock and 10 warrants to purchase 

common stock at $0.85 per share and $6.00 per unit of 10 shares of common stock exclusive of warrants. 

 

Outstanding Warrants 

 as of September 30, 2011 

Number of 

Shares 

Exercisable 

Exercise 

Price 

Weighted 

Average 

Remaining 

Contractual Life 

(in Years) 

Issued January 2007 / Expires January 2012 719,000 10.62 0.30 

Issued October 2007 / Expires October 2012 1,491,000 12.50 1.09 

Issued October 2009 / Expires October 2014 6,174,000 4.28 3.02 

Issued October 2010 / Expires October 2015 2,045,000 1.64 4.02 

Issued February 2011 / Expires February 2016 15,916,000 1.32 4.35 
Total  26,345,000   
 Weighted average exercise price      $ 2.92    
 Weighted average duration in years             3.72 years 

Source: Bionovo Inc. 10-Q 

 

In addition, as of September 30, 2011, there were 2.1 million exercisable stock options with a weighted average price of 

$3.68. As of November 7, 2011, there were 54,561,312 shares of common stock outstanding. 

 

 

Management 
 

Isaac Cohen, O.M.D., L.Ac., 47, is a co-founder of Bionovo Pharmaceuticals, Inc. (“Bionovo Pharmaceuticals”), and has 

served as its Chairman, President, Chief Executive Officer, and Chief Scientific Officer and as a director since February 

2002. He became Bionovo, Inc.’s Chairman, Chief Executive Officer and Chief Scientific Officer and a Director in April 

2005. Mr. Cohen has been a Guest Scientist at the University of California, San Francisco (UCSF) Cancer Research 

Center and UCSF Center for Reproductive Endocrinology since 1996. Mr. Cohen was in private practice at The American 

Acupuncture Center, located in Berkeley, California from 1989-2005.  

 

Mary Tagliaferri, M.D., L.Ac., 44, is a co-founder of Bionovo Pharmaceuticals, and has served as its Chief Regulatory 

Officer, Chief Medical Officer, Secretary and Treasurer and as a director since February 2002. She became Vice 

President, Chief Medical Officer, Chief Regulatory Officer, Secretary and Treasurer of Bionovo, Inc. in April 2005, and a 

director effective in May 2005. She became President of Bionovo, Inc. in addition to continuing her functions as the 
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Company’s Chief Medical Officer, Secretary, Treasurer and Director in May 2007. Dr. Tagliaferri was conducting 

translational research at the University of California, San Francisco from 1996 to 2002.  

 

David Boyle, SVP & Chief Financial Officer since early 2012. He was previously Senior Vice President and Chief 

Financial Officer of AVI BioPharma, Inc., a Washington-based company developing RNA-based therapeutics.  Prior to 

AVI, he was Vice President, Finance and Chief Financial Officer of XOMA, Ltd., a California-based leader in the 

discovery and development of therapeutic antibodies.  In addition to his past positions as Vice President of Finance at 

Polycom and Director of Business Development at Intel, Mr. Boyle has held senior positions in biotechnology and 

specialty pharmaceutical companies.  He was previously at Salix Pharmaceuticals, Ltd. in the U.S. and at Ares Serono 

Group both in the U.S. and Switzerland. 

 

BOARD OF DIRECTORS 
  

George Butler, Ph.D., 62, has been a Director since March 11, 2008. Currently, Dr. Butler serves as the Chairman and 

President of SingEval (Singapore) Pte. Ltd., a drug development company based in Singapore and the US. Dr. Butler was 

formerly the vice president, Customer Relationships, Global Development of AstraZeneca, plc, a global pharmaceutical 

company. Prior to this, he was vice president, head of regulatory affairs. Prior to his time at AstraZeneca, Dr. Butler was 

vice president and head of regulatory affairs with Novartis AG. Dr. Butler has over 30 years of healthcare research and 

business experience, primarily in a development environment in multiple biopharmaceutical companies and has also been 

active for many years in advancing Asian-Western development/regulatory single programs. Dr. Butler is an independent 

and unaffiliated director, and serves on our Compensation and Nominations Committee.  

 

Louis Drapeau, CPA, MBA, 66, has been a Director since March 14, 2008. Currently, Mr. Drapeau serves as the Chief 

Executive Officer of InSite Vision since November 2008 and as its Chief Financial Officer since October 1, 2007. Prior to 

InSite Vision, he served as Chief Financial Officer, Senior Vice President, Finance, at Nektar Therapeutics, a 

biopharmaceutical company headquartered in San Carlos, California from January 2006 to August 2007. Prior to Nektar, 

Mr. Drapeau served as Acting Chief Executive Officer from August 2004 to May 2005 and as Senior Vice President and 

Chief Financial Officer from August 2002 to August 2005 for BioMarin Pharmaceutical Inc, a pharmaceutical company. 

Previously, Mr. Drapeau spent more than 30 years at Arthur Andersen. Mr. Drapeau also serves on the boards of 

Intermune, Inc., a pharmaceutical company and Bio-Rad Laboratories, a life science and clinical diagnosis company. Mr. 

Drapeau is an independent and unaffiliated director, and serves as the chair of our Audit Committee. Mr. Drapeau meets 

the qualifications as a “Financial Expert”, according to the definition in Item 407 (d)(5)(ii) on Regulation S-K.  

 

Robert Farrell, J.D., Mr. Farrell held the positions of Executive Vice President and CFO of Titan Pharmaceuticals, Inc. 

and was appointed President and CEO of Titan in December 2008, a position that he held through 2009. Prior to Titan 

Pharmaceuticals, from 1991-1996, Mr. Farrell served as Corporate Group Vice President and CFO of Fresenius USA, a 

pharmaceutical manufacturing and medical device company focused on the treatment of end-stage renal disease. Mr. 

Farrell holds an undergraduate degree from the University of Notre Dame and received his J.D.degree from the University 

of California. 

 

Isaac Cohen, O.M.D., L.Ac., 47, is a co-founder of Bionovo Pharmaceuticals, Inc. (“Bionovo Pharmaceuticals”), and has 

served as its Chairman, President, Chief Executive Officer, and Chief Scientific Officer and as a director since February 

2002. He became Bionovo, Inc.’s Chairman, Chief Executive Officer and Chief Scientific Officer and a Director in April 

2005. Mr. Cohen has been a Guest Scientist at the University of California, San Francisco (UCSF) Cancer Research 

Center and UCSF Center for Reproductive Endocrinology since 1996. Mr. Cohen was in private practice at The American 

Acupuncture Center, located in Berkeley, California from 1989-2005.  

 

Mary Tagliaferri, M.D., L.Ac., 44, is a co-founder of Bionovo Pharmaceuticals, and has served as its Chief Regulatory 

Officer, Chief Medical Officer, Secretary and Treasurer and as a director since February 2002. She became Vice 

President, Chief Medical Officer, Chief Regulatory Officer, Secretary and Treasurer of Bionovo, Inc. in April 2005, and a 

director effective in May 2005. She became President of Bionovo, Inc. in addition to continuing her functions as the 

Company’s Chief Medical Officer, Secretary, Treasurer and Director in May 2007. Dr. Tagliaferri was conducting 

translational research at the University of California, San Francisco from 1996 to 2002.  
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SCIENTIFIC ADVISORY BOARD 

 

 John D. Baxter, M.D., The Methodist Hospital Research Institute, Endocrinology. 

 Len Bjeldanes, Ph.D., University of California, Berkeley, Molecular Toxicology/Bioactive Compound Isolation and 

Identification 

 Paul Pui-Hay But, Ph.D., Food and Drug Authentication Laboratory Ltd., Hong Kong, Botanical Authentication and 

Chinese Medicine Quality Control 

 Michael J. Campbell, Ph.D., University of California, San Francisco, Cell Biology/Immunology 

 Uwe Christians M.D., Ph.D., University of Colorado, Pharmacology 

 Isaac Cohen, O.M.D., L.Ac., Bionovo, Inc., Herbology, Pharmacology, Cell Biology and Pharmaceutical 

development 

 Gary L. Firestone, Ph.D., University of California, Berkeley, Molecular and Cell Biology 

 Richard Gless, Ph.D., Arete Therapeutics, Chemical Research Management 

 Jan Ake Gustafsson, M.D., Ph.D., Houston University, Nuclear Receptors and Cell Signaling 

 Craig Henderson, M.D., University of California, San Francisco, Breast Cancer 

 Willa A. Hsueh, M.D., The Methodist Hospital Research Institute, Nuclear Receptor Regulation 

 Bert W. O’Malley, M.D., Baylor College of Medicine, Molecular and Cell Biology, Nuclear Receptor Regulation 

 Moshe Rosenberg, D.Sc., University of California, Davis, Microencapsulation Properties of Proteins, Lipids and 

Carbohydrates 

 Terry Speed, Ph.D., Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia, Bioinformatics 

 Zung Vu Tran, Ph.D.  University of Colorado, Biostatistics and Bioinformatics  

 Debasish Tripathy, M.D.  University of Texas, Southwestern Medical Center, Breast Cancer  

 Richard Weiner, Ph.D. University of California, San Francisco, Neuroendocrinology, Cancer  

 Ethan Weiss, M.D.  University of California, San Francisco, Cardiology 

 

MEDICAL ADVISORY BOARD 

 

 Mary Cushman, M.D., University of Vermont, Hematology, Epidemiology 

 Marco Gambacciani, M.D., Santa Chiara University Hospital, Menopause 

 Steven Goldstein, M.D., New York University, Menopause, Uterine Safety 

 Deborah Grady, M.D., University of California, San Francisco, Menopause 

 James Pickar, M.D. Columbia University, Menopause 

 Mary Tagliaferri, M.D., L.Ac., Bionovo, Inc., Menopause, Breast Cancer 

 Debasish Tripathy, M.D., University of Southern California, Breast Cancer 

 Wulf H. Utian, M.D., Rapid Medical Research, Inc., Gynecological Endocrinology 

 Ethan Weiss, M.D., University of California, San Francisco, Cardiology 

 Janet Wittes, Ph.D., Statistics Collaborative, Inc., Clinical Biostatistics 
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Risks 
 

Some of the operational and financial risks to Bionovo, Inc. are: 

 

 Immediate Need to Raise Additional Funds:  Bionovo management anticipates the cost of the Phase IIIa clinical 

trial and supporting expenses to be approximately $50M which will require the company to raise additional funds 

through the issuance of stock which will be dilutive to existing shareholders. On February 21, 2012 Bionovo 

announced that they are pursuing financial options to fund completion of the pivotal trial but since the outcome of 

those efforts cannot be assured, they are exploring in parallel, other strategic options. On that date, Management 

also made the following statement: “The Company does not currently have adequate internal liquidity to meet its 

cash needs in the near term including completion of the ongoing Phase 3 trial for Menerba.  If sufficient 

additional funds are not received in the near term, the Company may not be able to execute its business plan and 

may need to significantly curtail or cease operations.” 

 

 NASDAQ De-Listing - Currently Trading on Pink Sheets: On March 14, 2011, Bionovo, Inc. received a letter 

from NASDAQ stating they were not in compliance with listing rules requiring a minimum bid price of $1.00 per 

share. NASDAQ granted Bionovo a period of 180 calendar days, or until September 12, 2011, to regain 

compliance. On September 14, 2011, NASDAQ granted an additional 180 day period to regain compliance with 

the bid price rule. If before March 12, 2012, the bid price closes at $1.00 per share or more for a minimum of 10 

consecutive business days compliance will have been regained. On January 27, 2012, Bionovo announced that 

their Board of Directors decided to seek a voluntary delisting from the NASDAQ Capital Market. Form 25 was 

filed with the SEC on February 7, 2012 to commence the NASDAQ delisting process and the delisting took effect 

on the close of trading on February 17, 2012. Management stated that they expect to trade on the OTC Bulletin 

Board promptly following the delisting but there can be no assurance that this will occur and Bionovo is currently 

trading on the Pink Sheets. 

 

 FDA and Regulatory risks: All of Bionovo, Inc. products are reliant on approvals by the U.S. FDA and other 

national regulatory bodies. There can be no guarantee of timely or definite FDA or other national regulatory body 

approvals for any of their products. In addition, the published Botanical Guidance document from the FDA is 

relatively new and there are limited precedent botanical drug candidates which have been submitted to the FDA 

for final approval. 

 

 Patent Litigation: Third-party claims of infringement of intellectual property could require Bionovo, Inc. s to 

spend time and money on defending their intellectual property rights up to and including adverse judgments 

against Bionovo. 

 

 Sector Rotation: Bionovo, Inc. is a small biotechnology development company often kept in a portfolio with 

similar companies. In such cases, a significant event for one company may have a material impact on the 

valuation of all similar companies regardless of their unique qualities. 
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DISCLOSURES 
 

 
Ratings and Price Target Changes over Past 3 Years 

Initiated August 9, 2010 – Strong Speculative Buy - Price Target $7.50 

Updated August 3, 2010 – Strong Speculative Buy - Price Target $5.00 

Downgrade & Terminated February 21, 2012 – Avoid/Sell - Price Target N/A 

 
Analyst Certification: I, Stephen M. Dunn, the author of this research report certify that a.) All of the views expressed in this report 

accurately reflect my personal views about any and all of the subject securities or issuers discussed b.) No part of my compensation is 
directly or indirectly related to the specific recommendations or views expressed in this research report and c.) Analysts may be eligible 
to receive other compensation based upon various factors, including total revenues of the Firm and its affiliates as well as a portion of 
the proceeds from a broad pool of investment vehicles consisting of components of the compensation generated by investment banking 
activities, including but not limited to shares of stock and/or warrants, which may or may not include the securities referenced in this 
report. 
 

DISCLOSURES 

Does the Analyst or any member of the Analyst’s household have a financial interest in any securities of the Company? NO 

Does the Analyst or any member of the Analyst's household or Firm serve as an officer, director or advisory board member of 
the Company? 

NO 

Has the Analyst or any member of the Analyst’s household received compensation directly or indirectly from the Company in the 
previous 12 months? 

NO 

Does the Firm or affiliates beneficially own ≥1% of the Company’s common stock? NO 

Has the Firm or affiliates received investment banking services compensation in previous 12 months? NO 

Has the Firm or affiliates received non-investment banking securities-related services compensation in previous 12 months? NO 

Does the Firm or affiliates expect to receive or intend to seek investment banking compensation in next 3 months? YES 

Has the Firm or affiliates received non-securities services compensation in previous 12 months? NO 

Does the Firm or affiliates make a market in the Company’s securities? NO 

 
The Firm and/or its directors and employees may own securities of the company(s) in this report and may increase or decrease 
holdings in the future. The Firm, its officers, directors, analysts or employees may effect transactions in and have long or short positions 
in the securities (or options or warrants with respect thereto)  mentioned herein. The Firm may effect transactions as principal or agent 
in the securities mentioned herein.   
 
Ratings Definitions: 1) Strong Buy: the stock is expected to appreciate and produce a total return of at least 40% over the next 12-18 
months; 2) Buy: the stock is expected to appreciate and produce a total return of at least 20% over the next 12-18 months; 3) Strong 
Speculative Buy: the stock is expected to appreciate and produce a total return of at least 40% over the next 12-18 months but the 
volatility and investment risk is substantially higher than our "Strong Buy" recommendation; 4) Speculative Buy: the stock is 
expected to appreciate and produce a total return of at least 20% over the next 12-18 months but the volatility and investment risk is 
substantially higher than our "Buy" recommendation; 5) Neutral: the stock is fairly valued for the next 12-18 months; 6) Avoid/Sell: 
the stock is expected to decline at least 20% over the next 12-18 months and should be avoided or sold if held; 7) Under Review: the 

previous rating and/or price target is suspended due to a significant event which now requires additional analysis and the previous 
rating and/or price target cannot be relied upon; 8) Not Rated: the stock has too much business or financial uncertainty to form an 
investment conclusion or is currently in the process of being acquired and 9) Restricted: coverage cannot be initiated or has been 

temporarily suspended to comply with applicable regulations and/or firm policies in certain circumstances such as investment banking 
or an advisory capacity involving the company. 
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FINRA 
RULE 2711 

Research 
Coverage 
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Ratings Distribution % of Total % of Total Ratings Distribution % of Total % of Total 

Strong Buy 17% 0% Buy 100% 33% 

Strong Speculative Buy 83% 40% Hold/Neutral 0% 0% 

Buy 0% 0% Sell 0% 0% 

Speculative Buy 0% 0% Total 100% 33% 

Neutral 0% 0%    

Avoid/Sell 0% 0%    

Under Review 0% 0%    

Not Rated 0% 0%    

Restricted 0% 0%    

Total 100% 33%    

 
Legal Disclaimer 

THE INFORMATION IN THIS REPORT IS NOT INTENDED TO BE USED AS THE BASIS FOR INVESTMENT DECISIONS AND 
SHOULD NOT BE CONSTRUED AS ADVICE INTENDED TO MEET THE PARTICULAR INVESTMENT NEEDS OF ANY INVESTOR. 
THE INFORMATION IN THIS REPORT IS NOT A REPRESENTATION OR WARRANTY AND IS NOT AN OFFER OR SOLICITATION 
OF AN OFFER TO BUY OR SELL ANY SECURITY. 
 
TO THE FULLEST EXTENT OF THE LAW, LIFETECH CAPITAL, AURORA CAPITAL LLC, OUR OFFICERS, ADVISORS, AND 
PARTNERS WILL NOT BE LIABLE TO ANY PERSON OR ENTITY FOR THE QUALITY, ACCURACY, COMPLETENESS, 
RELIABILITY OR TIMELINESS OF THE INFORMATION PROVIDED IN THIS REPORT, OR FOR ANY DIRECT, INDIRECT, 
CONSEQUENTIAL, INCIDENTAL, SPECIAL OR PUNITIVE DAMAGES THAT MAY ARISE OUT OF THE USE OF INFORMATION 
PROVIDED TO ANY PERSON OR ENTITY (INCLUDING BUT NOT LIMITED TO, LOST PROFITS, LOSS OF OPPORTUNITIES, 
TRADING LOSSES AND DAMAGES THAT MAY RESULT FROM ANY INACCURACY OR INCOMPLETENESS OF THIS 
INFORMATION). 
 
Investors are expected to take full responsibility for any and all of their investment decisions based on their own independent research 
and evaluation of their own investment goals, risk tolerance, and financial condition. Investors are further cautioned that Small-Cap and 
Micro-Cap stocks have additional risks that may result in trading at a discount to their peers. Liquidity risk, caused by small trading 
floats and very low trading volume can lead to large spreads and high volatility in stock price. Small-Cap and Micro-Cap stocks may 
also have significant company-specific risks that contribute to lower valuations. Investors need to be aware of the higher probability of 
financial default and higher degree of financial distress inherent in the Small-Cap and Micro-Cap segments of the market. 
 
The information, opinions, data, quantitative and qualitative statements contained in this report have been obtained from sources 
believed to be reliable but have not been independently verified and are not guaranteed as to accuracy nor does it purport to be a 
complete analysis of every material fact regarding the company, industry, or security. The information, opinions, or recommendations 
are solely for advisory and informational purposes and are only valid as of the date appearing on the report and are subject to change 
without notice. 
 
Statements in this report that are not historical facts are “forward-looking statements” that involve risks and uncertainties. “Forward 
looking statements" as defined under Section 27A of the Securities Act of 1933, Section 21B of the Securities Exchange Act of 1934 
and the Private Securities Litigation Act of 1995 include words such as “opportunities,” “trends,” “potential,” “estimates,” “may,” “will,” 
“could,” “should,” “anticipates,” “expects” or comparable terminology or by discussions of strategy. These forward looking statements 
are subject to a number of known and unknown risks and uncertainties outside of the company's or our control that could cause actual 
operations or results to differ materially from those anticipated. Factors that could affect performance include, but are not limited to, 
those factors that are discussed in each profiled company's most recent reports or registration statements filed with the SEC. Investors 
should consider these factors in evaluating the forward looking statements included in this report and not place undue reliance upon 
such statements. Investors are encouraged to read investment information available at the websites of the SEC at http://www.sec.gov 
and FINRA at http://www.finra.org. 
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