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If any of the securities being registered on this form are to be offered on a delayed or continuous basis pursuant to Rule 415 under the Securities
Act of 1933, check the following box. x

If this form is filed to register additional securities for an offering pursuant to Rule 462(b) under the Securities Act, check the following box and
list the Securities Act registration statement number of the earlier effective registration statement for the same offering. ~

If this form is a post-effective amendment filed pursuant to Rule 462(c) under the Securities Act, check the following box and list the Securities
Act registration statement number of the earlier effective registration statement for the same offering.

If this form is a post-effective amendment filed pursuant to Rule 462(d) under the Securities Act, check the following box and list the Securities
Act registration number of the earlier effective registration statement for the same offering. -

Indicate by check mark whether the registrant is a large accelerated filer, an accelerated filer, a non-accelerated filer, or a smaller reporting
company. See the definitions of large accelerated filer, accelerated filer and smaller reporting company in Rule 12b-2 of the Exchange Act.

Large accelerated filer ~ Accelerated filer

Non-accelerated filer ~ ~ (Do not check if a smaller reporting company) Smaller reporting company X

CALCULATION OF REGISTRATION FEE

Proposed Maximum
Title of Each Class of Securities Aggregate Offering Amount of

to be Registered Price M Registration Fee ()
Common Stock, $0.001 par value
Warrants to purchase shares of common stock
Shares of common stock issuable upon exercise of the Warrants
Total: $20,000,000 $2,728

(M Estimated solely for the purpose of calculating the amount of the registration fee in accordance with Rule 457(o) of the Securities Act of
1933, as amended.

@ Calculated pursuant to Rule 457(0) based on an estimate of the proposed maximum aggregate offering price.

®  The registrant previously paid $2,728 of the registration fee with the initial filing of this Registration Statement.

The registrant hereby amends this registration statement on such date or dates as may be necessary to delay its effective date until the
registrant shall file a further amendment that specifically states that this registration statement shall thereafter become effective in
accordance with Section 8(a) of the Securities Act of 1933, as amended, or until the registration statement shall become effective on such
date as the Commission, acting pursuant to said Section 8(a), may determine.
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The information contained in this preliminary prospectus is not complete and may be changed. We may not sell these securities until the
registration statement filed with the Securities and Exchange Commission is effective. This preliminary prospectus is not an offer to sell
these securities and is not a soliciting an offer to buy these securities in any jurisdiction where the offer or sale is not permitted.

SUBJECT TO COMPLETION, DATED APRIL 4, 2013

PRELIMINARY PROSPECTUS

Shares of Common Stock
Warrants for Purchase up to Shares of Common Stock

Shares of Common Stock Underlying the Warrants

Common Stock

We are offering up to shares of our common stock and warrants to purchase up to shares of our common stock. Each warrant
will have an exercise price of $ per share, will be immediately exercisable and will expire on the year anniversary of the date
of issuance. The shares of common stock and warrants are immediately separable and will be issued separately, but will be purchased together in
this offering. Our common stock is listed on The NASDAQ Capital Market under the symbol ABIO. On March 20, 2013, the last reported sale
price of our common stock on The NASDAQ Capital Market was $2.80 per share. There is no established trading market for the warrants and

we do not expect a market to develop. In addition, we do not intend to apply for the listing of the warrants on any national securities exchange.
The warrants will be issued in registered form pursuant to a warrant agency agreement between us and Computershare Trust Company, N.A., as
warrant agent.

Investing in our common stock involves a high degree of risk. Please read _Risk Factors beginning on page 5 of
this prospectus.

Neither the Securities and Exchange Commission nor any state securities commission has approved or disapproved of these securities or
determined if this prospectus is truthful or complete. Any representation to the contrary is a criminal offense.

PER SHARE TOTAL
Public Offering Price $ $
Placement Agent s Fees (1) $ $

Table of Contents 5



Edgar Filing: ARCA biopharma, Inc. - Form S-1/A

Proceeds to ARCA biopharma before expenses $ $

(1) Inaddition we have agreed to issue to the placement agent warrants to purchase up to an aggregate of 5.0% of the aggregate number of
shares of common stock sold in this offering, to pay to the placement agent a non-accountable expense allowance equal to 2.0% of the
aggregate gross proceeds raised in the offering and to reimburse legal expense of the placement agent in an amount up to $75,000.

Dawson James Securities, Inc. has agreed to act as our lead placement agent in connection with this offering. Dawson may engage one or more

sub-placement agents or selected dealers. The placement agent is not purchasing or selling the securities offered by us, and is not required to sell

any specific number or dollar amount of securities, but will use its reasonable best efforts to arrange for the sale of the securities offered. We
have agreed to pay the placement agent a placement fee equal to 6.0% of the aggregate gross proceeds to us from the sale of the securities in the
offering and to issue the placement agent warrants to purchase 5.0% of the common stock sold in this offering with an exercise price equal to

$ . We estimate total expenses of this offering, excluding the placement agent fees, will be approximately $ . Because there is no

minimum offering amount required as a condition to closing in this offering, the actual public offering amount, placement agent fees, and

proceeds to us, if any, are not presently determinable and may be substantially less than the total maximum offering amounts set forth above. See
Plan of Distribution beginning on page 54 of this prospectus for more information on this offering and the placement agent arrangements.

This offering will terminate on , 2013, unless the offering is fully subscribed before that date or we decide to terminate the offering prior
to that date. In either event, the offering may be closed without further notice to you.

Investing in our common stock involves a high degree of risk. Before making any investment in our common stock, you should read and
carefully consider the risks described in this prospectus under Risk Factors beginning on page 5 of this prospectus.

You should rely only on the information contained in this prospectus or any prospectus supplement or amendment thereto. We have not
authorized anyone to provide you with different information.

Neither the Securities and Exchange Commission nor any state securities commission has approved or disapproved of these securities or
determined if this prospectus is truthful or complete. Any representation to the contrary is a criminal offense.

Dawson James Securities, Inc.

Prospectus dated ,2013
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We have not, and the placement agent has not, authorized anyone to provide you with information different than that contained or
incorporated by reference in this prospectus and any free writing prospectus that we have authorized for use in connection with this
offering. If anyone provides you with different or inconsistent information, you should not rely on it. We are not, and the placement
agent is not, making an offer to sell these securities in any jurisdiction where the offer or sale is not permitted. You should assume that
the information appearing in this prospectus, the documents incorporated by reference in this prospectus, and in any free writing
prospectus that we have authorized for use in connection with this offering, is accurate only as of the date of those respective documents.
Our business, financial condition, results of operations and prospects may have changed since those dates. You should read this
prospectus, the documents incorporated by reference in this prospectus, and any free writing prospectus that we have authorized for
use in connection with this offering, in their entirety before making an investment decision. You should also read and consider the
information in the documents to which we have referred you in the sections of this prospectus entitled Where You Can Find Additional
Information and Incorporation of Certain Information by Reference.

Unless the context indicates otherwise, the terms ARCA, ARCA biopharma, we, us and our refer to ARCA biopharma, Inc.
ARCA, the ARCA logo, and associated logo are trademarks of ARCA biopharma, Inc.

Other trademarks and trade names that are the property of their respective owners are also contained in this prospectus.
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PROSPECTUS SUMMARY

This summary highlights selected information contained elsewhere or incorporated by reference in this prospectus. This summary does not
contain all the information you should consider before investing in our common stock. You should read and consider carefully the more detailed
information in this prospectus, including the factors described under the heading Risk Factors in this prospectus beginning on page 5 and the
financial and other information included and incorporated by reference in this prospectus, as well as the information included in any free
writing prospectus that we have authorized for use in connection with this offering, before making an investment decision.

The terms ARCA, the Company, we, wus, our and similar terms refer to ARCA biopharma, Inc.
Overview

We are a biopharmaceutical company whose principal focus is developing genetically-targeted therapies for cardiovascular diseases. Our lead
product candidate is Gencaro (bucindolol hydrochloride), a pharmacologically unique beta-blocker and mild vasodilator that we plan to evaluate
in a new clinical trial for the treatment of atrial fibrillation, or AF, in patients with heart failure and left ventricular dysfunction, or HFREF. We
have identified common genetic variations in receptors in the cardiovascular system that we believe interact with Gencaro s pharmacology and
may predict patient response to the drug.

We plan to test this hypothesis in a Phase 2b/3 clinical trial of Gencaro, known as GENETIC-AF. We plan to pursue this indication for Gencaro
because data from the previously conducted Phase 3 heart failure (HF) trial of Gencaro in 2,708 HF patients, or the BEST trial, suggest that
Gencaro may be successful in reducing or preventing AF.

AF is a disorder in which the normally regular and coordinated contraction pattern of the heart s two small upper chambers (the atria) becomes
irregular and uncoordinated. The irregular contraction pattern associated with AF causes blood to pool in the atria, predisposing the formation of
clots potentially resulting in stroke. AF is considered an epidemic cardiovascular disease with an estimated prevalence of at least 2.7 million
Americans in 2010. The approved therapies for the treatment or prevention AF have certain disadvantages in HFREF patients, such as toxic or
cardiovascular adverse effects, and most of the approved drugs for AF are contra indicated or have warnings in their prescribing information for
such patients. We believe there is an unmet medical need for new AF treatments that have fewer side effects than currently available therapies
and are more effective, particularly in HFREF patients.

GENETIC-AF is planned as a multi-center, randomized, double-blind clinical trial designed to compare the safety and efficacy of Gencaro to an
active comparator in beta-1 389 arginine homozygous genotype HFREF patients recently diagnosed with persistent AF. The primary endpoint
will be measured over a twenty-four week period after the patient s AF has been electrically cardioverted through the administration of a direct
current shock to restore normal heart rhythm.

We have created an adaptive design for GENETIC-AF, which we plan to initiate with a Phase 2b study in approximately 200 HFREF patients
with recent onset, persistent AF who also have a genetic variant of the beta-1 adrenergic receptor which we believe responds most favorably to
Gencaro. The secondary endpoint of the proposed Phase 2b portion of the trial will be AF burden, defined as a patient s actual percentage of time
in AF, regardless of symptoms. Under the proposed design, all 200 patients in the Phase 2b portion of the trial will have AF burden measured by
continuous monitoring, either by previously implanted cardiac resynchronization or defibrillation devices, or newly or previously inserted loop
recorders. At the end of enrollment of the first 200 patients, the primary endpoint of the combination of recurrent symptomatic AF or all-cause
mortality, and the secondary endpoint of AF burden will be evaluated by the trial s Data and Safety Monitoring Board for evidence of an efficacy
signal. If a sufficient efficacy signal is detected and acceptable safety is observed, the trial could then proceed to the Phase 3 portion. We

estimate that GENETIC-AF could begin approximately 6 months after we obtain sufficient funding. We believe the Phase 2b study would take
approximately two years to complete.

The trial is designed to compare Gencaro to the beta-blocker metoprolol CR/XL in patients with the beta-1 389 arginine homozygous genotype,
which we believe responds most favorably to Gencaro. We believe data from the BEST trial indicate that Gencaro may have a genetically
regulated effect in reducing or preventing AF, whereas we believe the therapeutic benefit of metoprolol CR/XL does not appear to be enhanced
in patients with this genotype. A retrospective analysis of data from the BEST trial shows that the entire cohort of patients in the BEST trial
treated with Gencaro had a 41% reduction in the risk of new onset AF (time-to-event) compared to placebo (p = 0.0004). In the BEST DNA
substudy, patients with the beta-1 389 arginine homozygous genotype experienced a 74% (p = 0.0003) reduction in risk of AF when receiving
Gencaro, based on the same analysis. The beta-1 389 arginine homozygous genotype was present in about 47% of the patients in the BEST
pharmacogenetic substudy, and we estimate it is present in about 50% of the US general population.
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Medtronic, Inc., a leader in medical technologies to improve the treatment of chronic diseases including cardiac rhythm disorders, has signed a
non-binding Letter of Intent, or LOI, with us to collaborate on the Phase 2b portion of the proposed trial to support GENETIC-AF. The proposed
collaboration involves a substudy of the Phase 2b portion of GENETIC-AF that will measure the AF burden data by means of their continuous
monitoring devices. Under the proposed collaboration, Medtronic would provide support for the AF burden substudy and for collection and
analysis of the substudy data.

We have been granted patents in the U.S., Europe, and other jurisdictions for methods of treating AF and HF patients with Gencaro based on
genetic testing, which we believe will provide market exclusivity for these uses of Gencaro into at least 2026 in the U.S. and into 2025 in
Europe. In addition, we believe that if Gencaro is approved, a Gencaro patent will be eligible for patent term extension based on our current
clinical trial plans which, if granted , may provide market exclusivity for Gencaro into 2029 or 2030 in the U.S. and Europe.

To support the continued development of Gencaro, including the planned GENETIC-AF clinical trial and our ongoing operations, we plan to
pursue an underwritten public offering to fund the Phase 2b portion of the GENETIC-AF trial and our general and administrative costs through
the projected completion of the Phase 2b portion. We may seek additional interim funding that could allow us to operate while we continue to
pursue financing options, a strategic combination, partnering and licensing opportunities. If we are delayed in obtaining funding or are unable to
complete a strategic transaction, we may discontinue our development activities on Gencaro or discontinue our operations. We believe our cash
and cash equivalents balance as of December 31, 2012, along with the net proceeds from our recently completed financings, will be sufficient to
fund our operations, at our current cost structure, through September 2013. We are unable to assert that our current cash and cash equivalents are
sufficient to fund operations beyond that date, and as a result, there is substantial doubt about our ability to continue as a going concern beyond
September 2013. Changing circumstances may cause us to consume capital significantly faster or slower than we currently anticipate. We have
based these estimates on assumptions that may prove to be wrong, and we could exhaust our available financial resources sooner than we
currently anticipate.
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Risks Associated with Our Business

Our business is subject to numerous risks, as more fully described in the section entitled Risk Factors immediately following this prospectus
summary, beginning on page 5. You should read these risks before you invest in our common stock. We may be unable, for many reasons,
including those that are beyond our control, to implement our business strategy. In particular, our risks include:

Our management and our independent registered public accountant have concluded that due to our need for additional capital, and the
uncertainties surrounding our ability to raise such funding, substantial doubt exists as to our ability to continue as a going concern.

We will need to raise substantial additional funds through the public or private debt and equity securities, from government funding or
complete one or more strategic transactions, to continue development of Gencaro. If we are unable to raise such financing or complete
such a transaction, we may not be able to continue operations.

If we are not able to successfully develop, obtain FDA approval for and provide for the commercialization of Gencaro in a timely manner,
we may not be able to continue our business operations.

Our clinical trials for our product candidates may not yield results that will enable us to further develop our products and obtain the
regulatory approvals necessary to sell them.

We expect to rely on contract research organizations to conduct clinical trials, and as a result, will be unable to directly control the timing,
conduct and expense of clinical trials.

If we encounter difficulties enrolling patients in our clinical trials, our trials could be delayed or otherwise adversely affected.

We do not have a binding agreement with Medtronic for their participation in the GENETIC-AF trial and we may never complete a
binding agreement with Medtronic.

We must enter into another a separate agreement with Lab Corp or other provider to support the genetic test and we may never complete a
binding agreement with Lab Corp or another provider.

We may not achieve our projected development goals in the time frames we announce and expect.

Our intellectual property rights may not preclude competitors from developing competing products and our business may suffer.
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Corporate Information

On January 27, 2009, we completed a business combination (the Merger) with ARCA Colorado in accordance with the terms of that Agreement
and Plan of Merger and Reorganization, dated September 24, 2008, and amended on October 28, 2008 in which a wholly-owned subsidiary of
Nuvelo, Inc. merged with and into ARCA Colorado, with ARCA Colorado continuing after the Merger as the surviving corporation and a
wholly-owned subsidiary of Nuvelo, Inc. Immediately following the Merger, we changed our name from Nuvelo, Inc. to ARCA biopharma, Inc.
Nuvelo was originally incorporated as Hyseq, Inc. in Illinois in 1992 and reincorporated in Nevada in 1993. On January 31, 2003, Nuvelo
merged with Variagenics, Inc., a publicly traded Delaware corporation based in Massachusetts, and, in connection with the merger, changed its
name to Nuvelo, Inc. On March 25, 2004, Nuvelo was reincorporated from Nevada to Delaware. On January 27, 2009, in connection with the
Merger with ARCA Colorado described above, Nuvelo changed its name to ARCA biopharma, Inc. On March 4, 2013, we executed a one for
six reverse split of our common stock. Our principal offices are located in Broomfield, Colorado, and our telephone number is (720) 940-2200.
Our website address is www.arcabiopharma.com. The information in or that can be accessed through our website is not part of this prospectus.
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THE OFFERING

Securities offered by us in this offering shares of common stock Warrants to
purchase up to shares of common stock shares
of common stock issuable upon exercise of the warrants

Common Stock outstanding prior to offering shares of common stock
Common stock outstanding after the offering shares of common stock
Warrants
Each warrant is exercisable for share(s) of common
Exercisability stock.
Exercise Price $ per share.
Exercise Term years.
Securities Purchase Agreement We may enter into one or more securities purchase agreements

directly with certain institutional investors in connection with this
offering, which will set forth the terms of the offering, as described
in this prospectus.

Use of proceeds We expect to use the proceeds received from the offering to fund
the Phase 2b portion of the GENETIC-AF trial and working capital
and general corporate purposes. See use of Proceeds for more
information.

NASDAQ Capital Market listing Our common stock is listed on The NASDAQ Capital Market under
the symbol ABIO. There is no established trading market for the
warrants and we do not expect a market to develop. In addition, we
do not intend to apply for the listing of the warrants on any national
securities exchange.

Risk factors Investing in our common stock involves a high degree of risk. See
Risk Factors beginning on page 5 of this prospectus.
Outstanding Shares

The number of shares of common stock outstanding immediately after this offering is based on 2,660,315 shares of common stock outstanding
as of December 31, 2012. This number excludes:

930,725 shares of common stock issuable upon the exercise of warrants outstanding as of December 31, 2012, at a weighted average
exercise price of $9.10 per share;

144,019 shares of common stock issuable upon the exercise of options outstanding as of December 31, 2012, ata
weighted average exercise price of $18.28 per share;
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80,255 additional shares of common stock reserved for future issuance under our Amended and Restated 2004 Equity Incentive Plan;
and

521,066 shares of common stock issued in connection with stock offerings completed subsequent to December 31, 2012
Except as otherwise indicated, all information in this prospectus assumes a 1-for-6 reverse stock split of our capital stock that became effective
on March 4, 2013.
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RISK FACTORS

An investment in ARCA s securities involves certain risks, including those set forth below and elsewhere in this report. In addition to the risks
set forth below and elsewhere in this report, other risks and uncertainties not known to ARCA, that are beyond its control or that ARCA deems
to be immaterial may also materially adversely affect ARCA s business operations. You should carefully consider the risks described below as
well as other information and data included in this report.

Risks Related to Our Business and Financial Condition

Our management and our independent registered public accountant, in their report on our financial statements as of and for the year ended
December 31, 2012, have concluded that due to our need for additional capital, and the uncertainties surrounding our ability to raise such
Jfunding, substantial doubt exists as to our ability to continue as a going concern.

Our audited financial statements for the fiscal year ended December 31, 2012 were prepared assuming that we will continue as a going concern.
The going concern basis of presentation assumes that we will continue in operation for the foreseeable future and will be able to realize our
assets and discharge our liabilities and commitments in the normal course of business and do not include any adjustments to reflect the possible
future effects on the recoverability and classification of assets or the amounts and classification of liabilities that may result from our inability to
continue as a going concern. Our management and our independent registered public accountants have concluded that due to our need for
additional capital, and the uncertainties surrounding our ability to raise such funding, substantial doubt exists as to our ability to continue as a
going concern. We may be forced to reduce our operating expenses and raise additional funds to meet our working capital needs, principally
through the additional sales of our securities or debt financings. However, we cannot guarantee that will be able to obtain sufficient additional
funds when needed or that such funds, if available, will be obtainable on terms satisfactory to us. If we are unable to raise sufficient additional
capital or complete a strategic transaction, we may be unable to continue to fund our operations, develop Gencaro or our other product
candidates, or realize value from our assets and discharge our liabilities in the normal course of business. These uncertainties raise substantial
doubt about our ability to continue as a going concern. If we become unable to continue as a going concern, we may have to liquidate our assets,
and might realize significantly less than the values at which they are carried on our financial statements, and stockholders may lose all or part of
their investment in our common stock.

We will need to raise substantial additional funds through public or private equity transactions complete one or more strategic transactions,
to continue development of Gencaro. If we are unable to raise such financing or complete such a transaction, we may not be able to continue
operations.

In light of the expected development timeline to potentially obtain FDA approval for Gencaro, if at all, the substantial additional costs associated
with the development of Gencaro, including the costs associated with the planned GENETIC-AF clinical trial, the substantial cost of
commercializing Gencaro, if it is approved, we will need to raise substantial additional funding through public or private r equity transactions or
a strategic combination or partnership. If we are delayed in obtaining funding or are unable to complete a strategic transaction, we may
discontinue our development activities on Gencaro or discontinue our operations. Even if we are able to fund continued development and
Gencaro is approved, we expect that we will need to complete a strategic transaction or raise substantial additional funding through public or
private debt or equity securities to successfully commercialize Gencaro.

We believe our cash and cash equivalents balance as of December 31, 2012, along with the net proceeds from our recently completed financings,
will be sufficient to fund our operations, at our current cost structure, through September 30, 2013. As a result of the significant additional
development effort required for Gencaro, including the additional clinical trials, we may not be able to raise sufficient capital on acceptable
terms, or at all, to continue development of Gencaro or to continue operation and may not be able to execute any strategic transaction. We are
unable to assert that our current cash and cash equivalents are sufficient to fund operations beyond that date, and as a result, there is substantial
doubt about our ability to continue as a going concern beyond September 30, 2013. Changing circumstances may cause us to consume capital
significantly faster or slower than we currently anticipate. We have based these estimates on assumptions that may prove to be wrong, and we
could exhaust our available financial resources sooner than we currently anticipate.

Our liquidity, and our ability to raise additional capital or complete any strategic transaction, depends on a number of factors, including, but not
limited to, the following:

the costs and timing for additional clinical trials in order to gain possible FDA approval for Gencaro;
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the market price of our stock and the availability and cost of additional equity capital from existing and potential new investors;

our ability to retain the listing of our common stock on the Nasdaq Capital Market;

general economic and industry conditions affecting the availability and cost of capital;

our ability to control costs associated with our operations;

the costs of filing, prosecuting, defending and enforcing any patent claims and other intellectual property rights; and

the terms and conditions of our existing collaborative and licensing agreements.
The sale of additional equity or convertible debt securities would likely result in substantial dilution to our stockholders. If we raise additional
funds through the incurrence of indebtedness, the obligations related to such indebtedness would be senior to rights of holders of our capital
stock and could contain covenants that would restrict our operations. We also cannot predict what consideration might be available, if any, to us
or our stockholders, in connection with any strategic transaction. Should strategic alternatives or additional capital not be available to us in the
near term, or not be available on acceptable terms, we may be unable to realize value from our assets and discharge our liabilities in the normal
course of business which may, among other alternatives, cause us to further delay, substantially reduce or discontinue operational activities to
conserve our cash resources.

If we are not able to maintain the requirements for listing on the Nasdaq Capital Market, we could be delisted, which could have a materially
adverse effect on our ability to raise additional funds as well as the price and liquidity of our common stock.

Our common stock is currently listed on the Nasdaq Capital Market. To maintain the listing of our common stock on the Nasdaq Capital Market
we are required to meet certain listing requirements, including, among others, either: (i) a minimum closing bid price of $1.00 per share, a
market value of publicly held shares (excluding shares held by our executive officers, directors and 10% or more stockholders) of at least $1
million and stockholders equity of at least $2.5 million; or (ii) a minimum closing bid price of $1.00 per share, a market value of publicly held
shares (excluding shares held by our executive officers, directors and 10% or more stockholders) of at least $1 million and a total market value
of listed securities of at least $35 million.
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During 2012 our stock price fell below the Nasdaq Capital Market s minimum bid price requirements and we became subject to delisting from
the exchange. On March 4, 2013 we executed a 1 for 6 reverse split of our common stock and have subsequently regained compliance with the
minimum bid price requirements. In future periods, if we do not meet the minimum stockholders equity or minimum closing bid price
requirements, we would be subject to delisting from the Nasdaq Capital Market.

As of March 18, 2013, the closing price of our common stock was $2.72 per share, and the total market value of our publicly held shares of our
common stock (excluding shares held by our executive officers, directors and 10% or more stockholders) was approximately $6.8 million and
the total market value of our listed securities was approximately $8.7 million. As of December 31, 2012, we had stockholders equity of $2.9
million.

Our failure to raise substantial additional funding or enter into a strategic transaction may materially and adversely affect our business.

Unless we are able to raise substantial additional funding through other means, we will need to complete a strategic transaction to continue the
development of Gencaro or our other operations. The strategic transactions that we may consider include a potential combination or partnership.
Our board of directors and management team has and will continue to devote substantial time and resources to obtaining additional capital or the
consideration and implementation of any such strategic transaction. In addition, conditions in the financial markets may lead to an increased
number of biotechnology companies that are also seeking to enter into strategic transactions, which may limit our ability to negotiate favorable
terms for any such transaction. Further, our current employees do not have experience in the strategic transaction process, and our previous
efforts to enter into a strategic transaction have not been successful. As a result of these and other factors, there is substantial risk that we may
not be able to complete a strategic transaction on favorable terms, or at all. The failure to complete a strategic transaction may materially and
adversely affect our business.

We may be limited in our ability to access sufficient funding through a private equity or convertible debt offering.

Nasdaq rules impose restrictions on our ability to raise funds through a private offering of our common stock, convertible debt or similar
instruments without obtaining stockholder approval. Under Nasdaq rules, an offering of more than 20% of our total shares outstanding for less
than the greater of book or market value requires stockholder approval unless the offering qualifies as a public offering for purposes of the
Nasdagq rules. As of March 18, 2013, we had 3,185,562 shares of common stock outstanding, 20% of which is 637,112 shares. To the extent we
seek to raise funds through a private offering of stock, convertible debt or similar instruments, we are limited in how much funding we could
raise privately without requiring a stockholder vote.

In addition, we are currently subject to certain contractual rights of investors arising from our public and private equity financing transactions
that limit the nature and price of future public and private financing transactions that we may effect. For example, in January 2013, we entered
into separate subscription agreements with certain institutional investors in connection with a private investment in public equity, pursuant to
which we sold shares of our common stock and warrants to purchase shares of our common stock to the investors. In connection with this
transaction, we agreed that, subject to certain exceptions, we would not, while the warrants are outstanding, effect or enter into an agreement to
effect any issuance of common stock or securities convertible into, exercisable for or exchangeable for common stock in a variable rate
transaction, which means a transaction in which we issue or sell any convertible securities either (A) at a conversion price, exercise price or
exchange rate or other price that is based upon and/or varies with the trading prices of, or quotations for, the shares of common stock at any time
after the initial issuance of such convertible securities, or (B) with a conversion, exercise or exchange price that is subject to being reset at some
future date after the initial issuance of the convertible securities or upon the occurrence of the specified or contingent events directly or indirectly
related to our business or the market for our common stock. In addition, we agreed that, subject to certain exceptions, if we issue securities
within one year following the closing of the offering, each investor would have the right to purchase its pro rata share of a specified portion of
the securities in the future offering on the same terms, conditions and price provided for in the proposed issuance of securities.

The restrictions imposed by the terms of these offerings, and that could be imposed in future offerings, may limit our access to capital on
agreeable terms and delay or make impossible certain otherwise available equity financing opportunities and could severely restrict our access to
the capital necessary to conduct our business.

If we are not able to successfully develop, obtain FDA approval for and provide for the commercialization of Gencaro in a timely manner, we
may not be able to continue our business operations.

We currently have no products that have received regulatory approval for commercial sale. The process to develop, obtain regulatory approval
for and commercialize potential product candidates is long, complex and costly. We plan to conduct a Phase 2b/Phase 3 clinical study of
Gencaro in approximately 200-620 HFREEF patients with AF. Clinical trials are typically lengthy, complex and expensive and we do not
currently have the resources to fund such a trial.
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Failure to demonstrate that a product candidate, particularly Gencaro, is safe and effective, or significant delays in demonstrating such safety and
efficacy, would adversely affect our business. Failure to obtain marketing approval of Gencaro from appropriate regulatory authorities, or
significant delays in obtaining such approval, would also adversely affect our business and could, among other things, preclude us from
completing a strategic transaction or obtaining additional financing necessary to continue as a going concern.

Even if approved for sale, a product candidate must be successfully commercialized to generate value. We do not currently have the capital
resources or management expertise to commercialize Gencaro and, as a result, will need to complete a strategic transaction, or, alternatively,
raise substantial additional funds to enable commercialization of Gencaro, if it is approved. Failure to successfully provide for the
commercialization of Gencaro, if it is approved, would damage our business.

Our clinical trials for our product candidates may not yield results that will enable us to further develop our products and obtain the
regulatory approvals necessary to sell them.

We will only receive regulatory approval for our product candidates if we can demonstrate in carefully designed and conducted clinical trials
that the product candidate is safe and effective. We do not know whether any future clinical trials, including the planned GENETIC-AF clinical
trial for Gencaro, will demonstrate sufficient safety and efficacy to obtain the requisite regulatory approvals or will result in marketable
products. For example, GENETIC-AF is designed to be an adaptive trial. If we do not see sufficient efficacy and safety in the Phase 2b portion
of the trial, we will not complete the Phase 3 portion of the trial. Clinical trials are lengthy, complex and expensive processes with uncertain
results. We have spent, and expect to continue to spend, significant amounts of time and money in the clinical development of our product
candidates. We have never conducted a Phase 2 or Phase 3 clinical trial and do not currently have sufficient staff with the requisite experience to
do so, and we therefore expect that we will have to rely on contract research organizations to conduct certain of our clinical trials. While certain
of our employees have experience in designing and administering clinical trials, these employees have no such experience since being with us.
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The results we obtain in preclinical testing and early clinical trials may not be predictive of results that are obtained in later studies. We may
suffer significant setbacks in advanced clinical trials, even after seeing promising results in earlier studies. Based on results at any stage of
clinical trials, we may decide to repeat or redesign a trial or discontinue development of one or more of our product candidates. If we fail to
adequately demonstrate the safety and efficacy of our products under development, we will not be able to obtain the required regulatory
approvals to commercialize our product candidates, and our business, results of operations and financial condition would be materially adversely
affected.

Administering our product candidates to humans may produce undesirable side effects. These side effects could interrupt, delay or halt clinical
trials of our product candidates and could result in the FDA or other regulatory authorities denying approval of our product candidates for any or
all targeted indications.

If clinical trials for a product candidate are unsuccessful, we will be unable to commercialize the product candidate. If one or more of our
clinical trials are delayed, we will be unable to meet our anticipated development timelines. Either circumstance could cause the market price of
our common stock to decline.

We expect to rely on contract research organizations to conduct clinical trials, and as a result, will be unable to directly control the timing,
conduct and expense of clinical trials.

We expect that we, or any strategic partners, will rely primarily on third parties to conduct clinical trials, including the AF clinical trial that we
plan to conduct. As a result, we will have less control over the conduct of the clinical trials, the timing and completion of the trials, the required
reporting of adverse events and the management of data developed through the trials than would be the case if we were relying entirely upon our
own staff. Communicating with outside parties can also be challenging, potentially leading to mistakes as well as difficulties in coordinating
activities. Outside parties may have staffing difficulties, may undergo changes in priorities or may become financially distressed, adversely
affecting their willingness or ability to conduct our trials. We may experience unexpected cost increases that are beyond our control. Problems
with the timeliness or quality of the work of a contract research organization may lead us or any strategic partner to seek to terminate the
relationship and use an alternative service provider. However, making this change may be costly and may delay ongoing trials, and contractual
restrictions may make such a change difficult or impossible. Additionally, it may be impossible to find a replacement organization that can
conduct clinical trials in an acceptable manner and at an acceptable cost.

Even if we do use a contract research organization to conduct clinical trials, we will have to devote substantial resources and rely on the
expertise of our employees to manage the work being done by the contract research organization. We have never conducted a clinical trial and
do not currently have sufficient staff with the requisite experience to do so. The inability of our current staff to adequately manage any contract
research organization that we hire may exacerbate the risks associated with relying on a contract research organization.

If we encounter difficulties enrolling patients in our clinical trials, our trials could be delayed or otherwise adversely affected.

Clinical trials for our product candidates require that we identify and enroll a large number of patients with the disorder or condition under
investigation. We may not be able to enroll a sufficient number of patients to complete our clinical trials in a timely manner.

Patient enrollment is affected by factors including:

design of the protocol;

the size of the patient population;

eligibility criteria for the study in question;

perceived risks and benefits of the drug under study;
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availability of competing therapies, including the off-label use of therapies approved for related indications;

efforts to facilitate timely enrollment in clinical trials;

the success of our personnel in making the arrangements with potential clinical trial sites necessary for those sites to begin enrolling
patients;

patient referral practices of physicians;

availability of clinical trial sites; and

other clinical trials seeking to enroll subjects with similar profiles.
If we have difficulty enrolling a sufficient number of patients to conduct our clinical trials as planned, we may need to delay or terminate
ongoing or planned clinical trials, either of which would have a negative effect on our business. Delays in enrolling patients in our clinical trials
would also adversely affect our ability to generate any product, milestone and royalty revenues under collaboration agreements, if any, and could
impose significant additional costs on us or on any future collaborators.

We do not have a binding agreement with Medtronic for their participation in the GENETIC-AF trial and we may never complete a binding
agreement with Medtronic.

We anticipate that Medtronic s participation in our planned GENETIC-AF trial will expand the data collection and monitoring of subjects in the
Phase 2b portion of the trial. We do not currently have a binding agreement with Medtronic for their participation in the Phase 2b portion of the
trial, and we may never enter into a binding agreement with Medtronic. If we do enter into a binding agreement with Medtronic, we cannot
predict the terms of such an agreement or that the terms will be favorable to us. The final terms of any final agreement may differ significantly
from the terms in the current letter of intent. If we are not successful in completing a definitive agreement with Medtronic or the terms of the
agreement are different than we currently contemplate, we may be unable to complete, or we may be delayed in initiating, the Phase 2b portion
of GENETIC-AF or we may be forced to alter the proposed design of the trial. If any of these events occur, our business and prospects will be
materially and adversely affected and we may be unable to meet our expected timelines and milestones.

Our planned GENETIC-AF clinical trial will require the use of a third-party diagnostic services provider to administer the genetic test
needed to identify the patient receptor genotypes of clinical trial participants. We do not currently have a third-party diagnostic services
provider identified to perform this work for our planned clinical trial. If we have difficulty getting an arrangement for administering the
Gencaro Test, the launch of our clinical trial could be delayed.

The planned GENETIC-AF clinical trial we intend to conduct with Gencaro requires a companion test that identifies the patient s receptor
genotype, or Gencaro Test, and the trial will only enroll those patients with the receptor that has the potential for enhanced efficacy, the beta-1
389 Arg receptor as detected by a beta-1 389 Arg/Arg genotype. Accordingly, the GENETIC-AF trial will require use of a third-party diagnostic
service to perform the Gencaro Test. Previously we entered into a collaboration arrangement with LabCorp to develop and commercialize the
Gencaro Test for the treatment of patients with HF. Under the terms of that collaboration, we licensed to LabCorp certain rights to
commercialize a receptor genotype diagnostic for the beta-1 and alpha-2C polymorphisms. We currently intend to pursue a separate arrangement
with LabCorp or another third party to provide the diagnostic services of the Gencaro Test needed to support our GENETIC-AF trial. Obtaining
an arrangement with a third party for developing or administering the Gencaro Test for the clinical trial could delay the launch and/or affect the
cost and complexity of our planned study.
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Unless we are able to generate sufficient product revenue, we will continue to incur losses from operations and may not achieve or maintain
profitability. We are years away from commercializing a product and generating product revenue.

Our historical losses have had and will continue to have an adverse effect on our stockholders equity and working capital, among other things.
We are years away from commercializing a product and generating any product revenue. As a result, we expect to continue to incur significant

operating losses for the foreseeable future. Even if we ultimately receive regulatory approval for Gencaro or our other product candidates, sales
of such products may not generate sufficient revenue for it to achieve or maintain profitability. Because of the numerous risks and uncertainties
associated with developing therapeutic drugs, we may experience larger than expected future losses and may never reach profitability.

We may not achieve our projected development goals in the time frames we announce and expect.

We set goals for, and make public statements regarding, the timing of certain accomplishments, such as, the commencement and completion of
clinical trials, particularly GENETIC-AF, the disclosure of trial results, the obtainment of regulatory approval and the sale of drug product,
which we sometimes refer to as milestones. These milestones may not be achieved, and the actual timing of these events can vary dramatically
due to a number of factors such as delays or failures in our clinical trials, disagreements with current or future collaborative partners, the
uncertainties inherent in the regulatory approval process and manufacturing scale-up and delays in achieving manufacturing or marketing
arrangements sufficient to commercialize our products. FDA approval of Gencaro, if it occurs, is expected to require years of additional clinical
development, including the completion of a new multi-year clinical study of Gencaro in approximately 200-620 HF patients with AF. There can
be no assurance that our clinical trials will be completed, or that we will make regulatory submissions or receive regulatory approvals as
planned. If we fail to achieve one or more of these milestones as planned, our business will be materially adversely affected.

Our product candidates are subject to extensive regulation, which can be costly and time-consuming, and unsuccessful or delayed regulatory
approvals could increase our future development costs or impair our future revenue.

The preclinical and clinical development, testing, manufacture, safety, efficacy, labeling, storage, recordkeeping, and subsequent advertising,
promotion, sale, marketing, and distribution, if approved, of our product candidates are subject to extensive regulation by the FDA and other
regulatory authorities in the United States and elsewhere. These regulations also vary in important, meaningful ways from country to country.
We are not permitted to market a potential drug in the United States until we receive approval of an NDA from the FDA. We have not received
an NDA approval from the FDA for Gencaro or any of our other product candidates. There can be no guarantees with respect to our product
candidates that clinical studies will adequately support an NDA, that the products will receive necessary regulatory approvals, or that they will
prove to be commercially successful.

To receive regulatory approval for the commercial sale of any product candidates, we must demonstrate safety and efficacy in humans to the
satisfaction of regulatory authorities through preclinical studies and adequate and well-controlled clinical trials of the product candidates. This
process is expensive and can take many years, and failure can occur at any stage of the testing. Our failure to adequately demonstrate the safety
and efficacy of our product candidates will prevent regulatory approval and commercialization of such products. In 2008, we submitted and the
FDA accepted our NDA filing for Gencaro for the treatment of chronic HF. In 2009, the FDA issued a CRL in which the FDA stated that it
could not approve the Gencaro NDA in its current form, and specified actions required for approval of the NDA, including conducting an
additional Phase 3 clinical trial of Gencaro in patients with HF. We plan to conduct a clinical study of Gencaro in AF patients HREF to assess its
efficacy in reducing or preventing AF. We anticipate that GENETIC-AF could begin approximately six months after we obtain sufficient
funding. This trial is planned to begin as a Phase 2b study in approximately 200 patients and, depending on the outcome of the Phase 2b portion,
may be expanded to a Phase 3 study with up to an estimated additional 420 patients. We believe the Phase 2b study would take approximately
two years to complete. This product candidate will require years of clinical development. Even if we conduct additional studies in accordance
with further FDA guidance and submit or file a new or amended NDA, the FDA may ultimately decide that the NDA does not satisfy the criteria
for approval.

In the event that we or our collaborators conduct preclinical studies that do not comply with Good Laboratory Practices or GLP or incorrectly
design or carry out human clinical trials in accordance with Good Clinical Practices or GCP or those clinical trials fail to demonstrate clinical
significance, it is unlikely that we will be able to obtain FDA approval for product development candidates. Our inability to successfully and
effectively complete clinical trials for any product candidate on schedule, or at all, will severely harm our business. Significant delays in clinical
development could materially increase product development costs or allow our competitors to bring products to market before we do, impairing
our ability to effectively commercialize any future product candidate. We do not know whether planned clinical trials will begin on time, will
need to be redesigned or will be completed on schedule, if at all. Clinical trials can be delayed for a variety of reasons, including:
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delays or failures in obtaining regulatory authorization to commence a trial because of safety concerns of regulators relating to our product
candidates or similar product candidates of our competitors or failure to follow regulatory guidelines;

delays or failures in obtaining clinical materials and manufacturing sufficient quantities of the product candidates for use in trials;

delays or failures in reaching agreement on acceptable terms with prospective study sites;

delays or failures in obtaining approval of our clinical trial protocol from an institutional review board, or IRB, to conduct a clinical trial at
a prospective study site;

delays in recruiting patients to participate in a clinical trial, which may be due to the size of the patient population, eligibility criteria,
protocol design, perceived risks and benefits of the drug, availability of other approved and standard of care therapies, availability of
clinical trial sites;

other clinical trials seeking to enroll subjects with similar profile;

failure of our clinical trials and clinical investigators to be in compliance with the FDA s Good Clinical Practices;

unforeseen safety issues, including negative results from ongoing preclinical studies;

inability to monitor patients adequately during or after treatment;

difficulty monitoring multiple study sites; and

failure of our third-pa