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Prospectus

$40,000,000
 

Common Stock

We have entered into a Sales Agreement, or sales agreement, with Cowen and Company, LLC, or Cowen, dated July 13, 2015, relating to the sale of
shares of our common stock offered by this prospectus. In accordance with the terms of the sales agreement, under this prospectus we may offer and sell
shares of our common stock, $0.01 par value per share, having an aggregate offering price of up to $40,000,000 from time to time through Cowen, acting as
our agent.

Sales of our common stock, if any, under this prospectus will be made by any method permitted that is deemed an “at the market offering” as defined in
Rule 415 under the Securities Act of 1933, as amended, or the Securities Act, including sales made directly on or through The NASDAQ Global Market, the
existing trading market for our common stock, sales made to or through a market maker other than on an exchange or otherwise, in negotiated transactions at
market prices, and/or any other method permitted by law. Cowen is not required to sell any specific amount, but will act as our sales agent using
commercially reasonable efforts consistent with its normal trading and sales practices. There is no arrangement for funds to be received in any escrow, trust or
similar arrangement.

Cowen will be entitled to compensation at a commission rate of up to 3% of the gross sales price per share sold under the sales agreement. See “Plan of
Distribution” beginning on page 43 for additional information regarding the compensation to be paid to Cowen. In connection with the sale of the common
stock on our behalf, Cowen may be deemed to be an “underwriter” within the meaning of the Securities Act and the compensation of Cowen may be deemed
to be underwriting commissions or discounts. We have also agreed to provide indemnification and contribution to Cowen with respect to certain liabilities,
including liabilities under the Securities Act.

Our common stock trades on The NASDAQ Global Market under the trading symbol “MACK”. On July 10, 2015, the last sale price of our common
stock as reported on The NASDAQ Global Market was $12.08 per share.

Investing in our common stock involves risks. See “Risk Factors” beginning on page 6 of this prospectus.

Neither the Securities and Exchange Commission nor any state securities commission has approved or disapproved of these securities or
passed upon the adequacy or accuracy of this prospectus. Any representation to the contrary is a criminal offense.
 

 

Cowen and Company

July 13, 2015
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ABOUT THIS PROSPECTUS

This prospectus is part of a registration statement that we filed with the Securities and Exchange Commission, or the SEC, utilizing a “shelf”
registration process. Under this shelf registration process, we may from time to time sell shares of our common stock having an aggregate offering price of up
to $40,000,000 under this prospectus at prices and on terms to be determined by market conditions at the time of the offering.

Before buying any of the common stock that we are offering, we urge you to carefully read this prospectus and all of the information incorporated by
reference herein, as well as the additional information described under the headings “Where You Can Find More Information” and “Incorporation by
Reference.” These documents contain important information that you should consider when making your investment decision.

To the extent there is a conflict between the information contained in this prospectus, on the one hand, and the information contained in any document
incorporated by reference in this prospectus, on the other hand, you should rely on the information in this prospectus, provided that if any statement in one of
these documents is inconsistent with a statement in another document having a later date—for example, a document incorporated by reference in this
prospectus—the statement in the document having the later date modifies or supersedes the earlier statement.

You should rely only on the information contained in or incorporated by reference in this prospectus and any related free writing prospectus filed by us
with the SEC. We have not, and Cowen has not, authorized anyone to provide you with different information. If anyone provides you with different or
inconsistent information, you should not rely on it. This prospectus does not constitute an offer to sell or the solicitation of an offer to buy any securities other
than the securities described in this prospectus or an offer to sell or the solicitation of an offer to buy such securities in any circumstances in which such offer
or solicitation is unlawful. You should assume that the information appearing in this prospectus, the documents incorporated by reference and any related free
writing prospectus is accurate only as of their respective dates. Our business, financial condition, results of operations and prospects may have changed
materially since those dates.

You should also read and consider the information in the documents to which we have referred you in the sections entitled “Where You Can Find More
Information” and “Incorporation by Reference” in this prospectus.

Unless the context otherwise indicates, references in this prospectus to “Merrimack,” “we,” “our,” “us” and “the Company” refer, collectively, to
Merrimack Pharmaceuticals, Inc., a Delaware corporation, and its consolidated subsidiaries.
 

ii
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SPECIAL NOTE REGARDING FORWARD-LOOKING STATEMENTS

This prospectus and the information incorporated by reference herein include “forward-looking statements” within the meaning of Section 27A of the
Securities Act of 1933, as amended, or the Securities Act, and Section 21E of the Securities Exchange Act of 1934, as amended, or the Exchange Act, that
involve substantial risks and uncertainties. All statements, other than statements of historical facts, contained or incorporated by reference in this prospectus,
including statements regarding our strategy, future operations, and future financial position, future revenues, projected costs, prospects, plans and objectives
of management, are forward-looking statements. The words “anticipate,” “believe,” “estimate,” “expect,” “intend,” “may,” “plan,” “predict,” “project,”
“target,” “potential,” “will,” “would,” “could,” “should,” “continue” and similar expressions are intended to identify forward-looking statements, although not
all forward-looking statements contain these identifying words.

The forward-looking statements in this prospectus and the information incorporated by reference herein include, among other things, statements about:
 

 •  our plans to develop and commercialize our clinical stage product candidates and companion diagnostics;
 

 •  our ongoing and planned discovery programs, preclinical studies and clinical trials;
 

 •  the timing of the completion of our clinical trials and the availability of results from such trials;
 

 •  our collaborations with Baxalta Incorporated, Baxalta US Inc. and Baxalta GmbH, which we collectively refer to as Baxalta, and PharmaEngine,
Inc., or PharmaEngine, related to MM-398;

 

 •  our ability to establish and maintain additional collaborations;
 

 •  the timing of and our ability to obtain and maintain regulatory approvals for our product candidates;
 

 •  the rate and degree of market acceptance and clinical utility of our products;
 

 •  our intellectual property position;
 

 •  our commercialization, marketing and manufacturing capabilities and strategy;
 

 •  the potential advantages of our systems biology approach to drug research and development;
 

 •  the potential use of our systems biology approach in fields other than oncology;
 

 •  our estimates regarding expenses, future revenues, capital requirements and needs for additional financing; and
 

 •  the use of proceeds from this offering.

We may not actually achieve the plans, intentions or expectations disclosed in our forward-looking statements, and you should not place undue reliance
on our forward-looking statements. Actual results or events could differ materially from the plans, intentions and expectations disclosed in the forward-
looking statements we make. See the “Risk Factors” section of this prospectus for more information. Our forward-looking statements do not reflect the
potential impact of any future acquisitions, mergers, dispositions, joint ventures or investments that we may make. We do not assume any obligation to update
any forward-looking statements, whether as a result of new information, future events or otherwise, except as required by law.
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PROSPECTUS SUMMARY

This summary highlights selected information contained elsewhere in this prospectus and in the documents we incorporate by reference. This
summary does not contain all of the information you should consider before making an investment decision. You should read this entire prospectus
carefully, especially the risks of investing in our common stock discussed under “Risk Factors” beginning on page 6 of this prospectus, along with our
consolidated financial statements and notes to those consolidated financial statements and the other information incorporated by reference in this
prospectus.

Merrimack Pharmaceuticals, Inc.

Our Business

Overview

We are a biopharmaceutical company discovering, developing and preparing to commercialize innovative medicines consisting of novel
therapeutics paired with companion diagnostics for the treatment of cancer. We were founded by a team of scientists from The Massachusetts Institute of
Technology and Harvard University who sought to develop a systems biology-based approach to biomedical research. The core of our approach to
systems biology is to apply multidisciplinary and multitechnology capabilities to build functional and predictive computational models of biological
systems, such as cell signaling networks, that allow us to engineer treatments that are directed at the mechanisms of disease. Our mission is to employ
these insights to provide patients, physicians and the healthcare system with the medicines, tools and information to deliver integrated healthcare
solutions that improve both the quality of outcomes and the efficiency of care.

We have multiple targeted therapeutic oncology candidates in clinical development. Our most advanced program is our investigational agent MM-
398. On June 23, 2015, the U.S. Food and Drug Administration, or FDA, accepted for review a New Drug Application, or NDA, for MM-398 in
combination with 5-fluorouracil, or 5-FU, and leucovorin for the treatment of patients with metastatic adenocarcinoma of the pancreas who have been
previously treated with gemcitabine-based therapy and granted priority review status to the NDA. In addition, on May 28, 2015, the European Medicines
Agency, or EMA, accepted for review a Marketing Authorization Application, or MAA, filed by Baxalta for MM-398 in combination with 5-FU and
leucovorin for the treatment of patients with metastatic adenocarcinoma of the pancreas who have been previously treated with gemcitabine-based
therapy. We also have multiple product candidates in preclinical development and a discovery effort advancing additional candidate medicines. We have
tailored each of our clinical stage product candidates to target specific disease mechanisms that our research suggests are common across many solid
tumor types. We believe that these product candidates have the potential to address major unmet medical needs.

We are also developing in vitro and in vivo companion diagnostics for use with each of our oncology therapeutic product candidates. Our in vitro
companion diagnostic agents employ biophysical or biochemical markers of cancer, or biomarkers, which we have identified using our systems biology
approach. Our in vivo companion diagnostics take the form of imaging agents that may help identify patients likely to benefit from our therapeutic
products by measuring deposition of our products in the tumor. We believe that companion diagnostics will allow us to improve the efficiency and
productivity of our clinical development and enhance the potential efficacy and pharmacoeconomic benefit of our therapeutics.

We have also entered into an agreement to utilize our manufacturing expertise to develop, manufacture and exclusively supply bulk drug to a third
party, who will in turn process the drug into finished product and commercialize it globally.

Our Clinical Stage Product Candidates

The table and descriptions below summarize key information about our clinical stage therapeutic product candidates, MM-398, MM-302, MM-
121, MM-141, MM-111 and MM-151. All of these product candidates are designed for intravenous administration. None of our product candidates are
approved for any indication by the FDA or any other regulatory agency.
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Each of the product candidates described below is a targeted therapy, designed to efficiently act on selected cancer cells. These targeted therapies
are either nanotherapeutics that are designed to preferentially deliver cytotoxic therapies to the tumor tissue, such as MM-398 and MM-302, or
monoclonal antibodies or monoclonal antibody-derived molecules that are designed to block oncogenic signaling pathways, such as MM-121, MM-141,
MM-111 and MM-151.
 

Program   Clinical Status   

Commercial
Rights

(Territory)
MM-398
(nanotherapeutic encapsulation of
irinotecan)

  

•    NDA accepted for review by the FDA for MM-398 in combination with 5-FU and
leucovorin for the treatment of patients with metastatic adenocarcinoma of the pancreas
who have been previously treated with gemcitabine-based therapy.

 

•    MAA accepted for review by the EMA for MM-398 in combination with 5-FU and
leucovorin for the treatment of patients with metastatic adenocarcinoma of the pancreas
who have been previously treated with gemcitabine-based therapy.

   

Merrimack
(United States)
 
PharmaEngine
(Taiwan)
 
Baxalta
(rest of world
outside of
United States
and Taiwan)  

•    Announced top-line results of a Phase 3 clinical trial in combination with 5-FU and
leucovorin in patients with metastatic pancreatic cancer whose cancer had progressed on
treatment with gemcitabine (NAPOLI-1 trial).

   

  

•    Conducting investigator-sponsored Phase 1 clinical trials as a monotherapy (utilizing a high
concentration formulation of MM-398) in patients with glioma and in combination with
cyclophosphamide in patients with pediatric solid tumors.

   

  

•    Conducting a Phase 1 translational clinical trial designed to identify predictive imaging
biomarkers associated with MM-398 in patients with solid tumors.

   
MM-302
(ErbB2 (HER2) targeted antibody
drug conjugated liposomal
doxorubicin)
   

•    Conducting a Phase 2 clinical trial in combination with trastuzumab in patients with ErbB2
(HER2) positive, locally advanced or metastatic breast cancer.

  

Merrimack
(worldwide)

MM-121
(ErbB3 targeted monoclonal
antibody)   

•    Conducting a Phase 2 clinical trial in combination with docetaxel or pemetrexed in patients
with heregulin positive, locally advanced or metastatic non-small cell lung cancer.

   

Merrimack
(worldwide)

  

•    Announced top-line results from four Phase 2 clinical trials in combination with
chemotherapies and other targeted agents in patients with ovarian, breast and non-small
cell lung cancers.

   
MM-141
(IGF-1R and ErbB3 targeted
tetravalent bispecific antibody)   

•    Conducting a Phase 2 clinical trial in combination with nab-paclitaxel and gemcitabine in
patients with IGF-1 positive, metastatic pancreatic cancer.*   

Merrimack
(worldwide)
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MM-111
(ErbB3 and ErbB2 (HER2) targeted
bispecific antibody)

•    Concluding a Phase 2 clinical trial in combination with paclitaxel and trastuzumab in
patients with advanced gastric, esophageal and gastroesophageal junction cancers. In
February 2015, we stopped enrolling patients in this clinical trial prior to full enrollment
based on a recommendation from the Data Safety Monitoring Board for the clinical trial,
which cited shorter progression free survival on the treatment arm relative to the control
arm in the overall patient population.

 

Merrimack
(worldwide)

•    We do not plan to invest in additional development of MM-111 at this time.
 

MM-151
(EGFR (ErbB1) targeted triclonal
antibody)

•    Conducting a Phase 1 clinical trial as a monotherapy and in combination with irinotecan in
patients with solid tumors.

Merrimack
(worldwide)

 
* Randomized (1:1), double-blinded, placebo-controlled trial expected to enroll 146 front-line metastatic pancreatic cancer patients who have high

serum levels of free IGF-1. The primary endpoint of the trial is progression free survival. Secondary endpoints include overall survival, objective
response rate, safety and tolerability.

Recent Developments

On June 23, 2015, the FDA accepted for review the NDA for MM-398 for the treatment of patients with metastatic adenocarcinoma of the
pancreas who have been previously treated with gemcitabine-based therapy and granted priority review status to the NDA. Priority review status
accelerates the FDA’s review process for the NDA from a goal of 10 months from the FDA’s receipt of the NDA to a goal of six months from the FDA’s
receipt of the NDA. The FDA has set a goal of October 24, 2015 as the action date for the NDA under the Prescription Drug User Fee Act.

The NDA for MM-398 is based upon the results of our Phase 3 clinical trial of MM-398 in patients with metastatic pancreatic cancer whose cancer
had progressed on treatment with gemcitabine, which we refer to as the NAPOLI-1 study. The NAPOLI-1 study was a randomized, open label Phase 3
clinical trial designed to evaluate two MM-398 regimens, 80 mg/m2 combined with 5-FU and leucovorin every two weeks, and 120 mg/m2 as a
monotherapy every three weeks. Each of these two arms of the trial was compared to a control arm of 5-FU and leucovorin. A total of 417 patients at
over 100 sites in North America, South America, Europe, Asia and Australia were randomized across the three arms. The primary endpoint of this trial
was a statistically significant difference in overall survival between MM-398, alone or in combination with 5-FU and leucovorin, against the common
control arm of the combination of 5-FU and leucovorin. Overall survival is a measure of the time to death from treatment randomization. The
combination of MM-398 with 5-FU and leucovorin achieved the primary endpoint for this trial, with a statistically significant survival advantage
compared to the control arm.

The most common non-hematologic Grade 3 and higher adverse events in the MM-398 combination arm were fatigue (14%), diarrhea (13%) and
vomiting (11%). Hematologic Grade 3 and higher adverse events included neutropenia (20%) and febrile neutropenia (2%).

Data for the NAPOLI-1 study were presented at the European Society for Medical Oncology World Congress on Gastrointestinal Cancer (ESMO
GI) in June 2014 and the American Society of Clinical Oncology 2015 Gastrointestinal Cancers Symposium (ASCO GI) in January 2015.

In addition, on May 28, 2015, the EMA accepted for review the MAA filed by Baxalta for MM-398 for the treatment of patients with metastatic
adenocarcinoma of the pancreas who have been previously treated with gemcitabine-based therapy. In connection with Baxter International Inc.’s
planned separation of the Baxalta business, the license and collaboration agreement that we previously entered into with Baxter International Inc., Baxter
Healthcare Corporation and Baxter Healthcare SA for the development and commercialization of MM-398 outside of the United States and Taiwan was
assigned to Baxalta during the second quarter of 2015.
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Company Information

We were incorporated under the laws of the Commonwealth of Massachusetts in 1993 under the name Immtek, Inc. We changed our name to
Atlantic BioPharmaceuticals, Inc. in 1995. In 2001, we acquired Merrimack Pharmaceuticals, Inc., a Delaware corporation, and changed our name to
Merrimack Pharmaceuticals, Inc. In October 2010, we reincorporated in the State of Delaware. As a result, we are now a Delaware corporation with the
name Merrimack Pharmaceuticals, Inc. Our principal executive offices are located at One Kendall Square, Suite B7201, Cambridge, Massachusetts
02139, and our telephone number is (617) 441-1000. Our website address is www.merrimackpharma.com. The information contained on, or that can be
accessed through, our website is not a part of this prospectus. We have included our website address in this prospectus solely as an inactive textual
reference.
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THE OFFERING
 
Common Stock Offered by Us Shares of our common stock having an aggregate offering price of up to $40,000,000.
 
Manner of Offering “At the market” offering that may be made from time to time through our sales agent, Cowen

and Company, LLC. See “Plan of Distribution.”
 
Use of Proceeds We intend to use the net proceeds from this offering, together with our other cash resources, to

fund our preparation for and potential initiation of the commercial launch in the United States
as early as the fourth quarter of 2015 of MM-398 in combination with 5-FU and leucovorin for
the treatment of patients with metastatic adenocarcinoma of the pancreas who have been
previously treated with gemcitabine-based therapy; the advancement and clinical development
of our other clinical stage product candidates, including MM-398 in additional indications; and
our other preclinical and research and development efforts. See “Use of Proceeds.”

 
Risk Factors You should read the “Risk Factors” section of this prospectus for a discussion of factors to

consider carefully before deciding to purchase shares of our common stock.
 
NASDAQ Global Market Symbol MACK
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RISK FACTORS

Investing in our common stock involves significant risks. In deciding whether to invest, and in consultation with your own financial and legal advisors,
you should carefully consider the following risk factors, as well as the other information contained in this prospectus and in our filings with the Securities and
Exchange Commission, or the SEC, that we have incorporated by reference in this prospectus. Any of the following risks could have a material adverse effect
on our business, financial condition, results of operations and prospects and cause the value of our stock to decline, which could cause you to lose all or part
of your investment. The risks and uncertainties we have described are not the only ones facing our company. Additional risks and uncertainties not presently
known to us or that we currently deem immaterial may also affect our business operations.

Risks Related to Our Financial Position and Need for Additional Capital

We have incurred significant losses since our inception. We expect to incur losses for the foreseeable future and may never achieve or maintain
profitability.

Since inception, we have incurred significant operating losses. Our net loss was $34.4 million for the three months ended March 31, 2015, $83.6
million for the year ended December 31, 2014 and $130.7 million for the year ended December 31, 2013. As of March 31, 2015, we had an accumulated
deficit of $689.5 million. To date, we have financed our operations primarily through private placements of our convertible preferred stock, collaborations,
public offerings of our securities and a secured debt financing. We have devoted substantially all of our efforts to research and development, including clinical
trials. We have not completed development of or commercialized any therapeutic product candidates or companion diagnostics. We expect to continue to
incur significant expenses and increasing operating losses for at least the next several years. We anticipate that our expenses will increase substantially as we:
 

 •  initiate or continue clinical trials of our clinical stage product candidates;
 

 •  continue the research and development of our other product candidates;
 

 •  seek to discover additional product candidates;
 

 •  seek regulatory approvals for our product candidates that successfully complete clinical trials, including MM-398 in combination with 5-FU and
leucovorin;

 

 •  establish a sales, marketing and distribution infrastructure and scale up manufacturing capabilities to commercialize products for which we may
seek regulatory approval, including MM-398 in combination with 5-FU and leucovorin; and

 

 •  add operational, financial and management information systems and personnel, including personnel to support our product development and
planned commercialization efforts.

To become and remain profitable, we must succeed in developing and eventually commercializing products with significant market potential. This will
require us to be successful in a range of challenging activities, including discovering product candidates, completing preclinical testing and clinical trials of
our product candidates, obtaining regulatory approval for these product candidates and manufacturing, marketing and selling those products for which we
may seek regulatory approval. We are only in the preliminary stages of some of these activities. We may never succeed in these activities and may never
generate revenues that are significant or large enough to achieve profitability. Even if we do achieve profitability, we may not be able to sustain or increase
profitability on a quarterly or annual basis. Our failure to become and remain profitable would depress the value of our company and could impair our ability
to raise capital, expand our business, diversify our product offerings or continue our operations. A decline in the value of our company could also cause our
stockholders to lose all or part of their investment.
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Our substantial indebtedness may limit cash flow available to invest in the ongoing needs of our business.

We currently have, and will continue to have, a significant amount of indebtedness. As of March 31, 2015, we had outstanding borrowings in an
aggregate principal amount of $40.0 million under a loan and security agreement, as amended, which we refer to as the Loan and Security Agreement, with
Hercules Technology Growth Capital, Inc., or Hercules. In addition, in July 2013, we issued $125.0 million aggregate principal amount of 4.50% convertible
senior notes due 2020, which we refer to as the convertible senior notes. We could in the future incur additional indebtedness beyond such amounts.

Our substantial debt combined with our other financial obligations and contractual commitments could have significant adverse consequences,
including:
 

 •  requiring us to dedicate a substantial portion of cash flow from operations to the payment of interest on, and principal of, our debt, which will
reduce the amounts available to fund working capital, capital expenditures, product development efforts and other general corporate purposes;

 

 •  increasing our vulnerability to adverse changes in general economic, industry and market conditions;
 

 •  obligating us to restrictive covenants that may reduce our ability to take certain corporate actions or obtain further debt or equity financing;
 

 •  limiting our flexibility in planning for, or reacting to, changes in our business and the industry in which we compete; and
 

 •  placing us at a competitive disadvantage compared to our competitors that have less debt or better debt servicing options.

In addition, we are vulnerable to increases in the market rate of interest because our currently outstanding secured debt bears interest at a variable rate.
If the market rate of interest increases, we will have to pay additional interest on our outstanding debt, which would reduce cash available for our other
business needs.

We intend to satisfy our current and future debt service obligations with our existing cash and cash equivalents and available-for-sale securities and
funds from external sources. However, we may not have sufficient funds or may be unable to arrange for additional financing to pay the amounts due under
our existing debt. Funds from external sources may not be available on acceptable terms, if at all. In addition, a failure to comply with the covenants under
our existing debt instruments could result in an event of default under those instruments. In the event of an acceleration of amounts due under our debt
instruments as a result of an event of default, including upon the occurrence of an event that would reasonably be expected to have a material adverse effect
on our business, operations, properties, assets or condition or a failure to pay any amount due, we may not have sufficient funds or may be unable to arrange
for additional financing to repay our indebtedness or to make any accelerated payments, and the lenders could seek to enforce security interests in the
collateral securing such indebtedness. In addition, the covenants under our existing debt instruments and the pledge of our assets as collateral limit our ability
to obtain additional debt financing.

Servicing our debt requires a significant amount of cash, and we may not have sufficient cash flow from our business to pay our obligations.

Our ability to make scheduled payments of the principal of, to pay interest on or to refinance our indebtedness depends on our future performance,
which is subject to economic, financial, competitive and other factors beyond our control. We currently do not generate cash flow from operations and, in the
future, our business may not generate cash flow from operations sufficient to service our debt and make necessary capital expenditures. If we are unable to
generate cash flow, we may be required to adopt one or more alternatives, such as selling assets, restructuring debt or obtaining additional equity or debt
financing on terms that may be unfavorable to us or highly dilutive. Our ability to refinance our indebtedness will depend on the capital markets and our
financial condition at such time. We may not be able to engage in any of these activities at all or engage in these activities on desirable terms, which could
result in a default on our debt obligations or future indebtedness.
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We will need substantial additional funding. If we are unable to raise capital when needed, we would be forced to delay, reduce or eliminate our product
development programs or commercialization efforts.

We will need substantial additional funding in connection with our continuing operations. We expect our research and development expenses to
continue to increase in connection with our ongoing activities, particularly as we continue the research, development and clinical trials of, and seek regulatory
approval for, our product candidates. In addition, in connection with seeking and possibly obtaining regulatory approval of any of our product candidates, we
expect to incur significant commercialization expenses for product sales, marketing, manufacturing and distribution. If we are unable to raise capital when
needed or on attractive terms, we would be forced to delay, reduce or eliminate our research and development programs or commercialization efforts.

We expect that the net proceeds from this offering, if we issue and sell shares of our common stock with maximum aggregate sales proceeds of $40.0
million as specified in this prospectus, together with our unrestricted cash and cash equivalents and available-for-sale securities of $91.8 million as of
March 31, 2015 and $66.5 million of net milestones related to MM-398 that we anticipate receiving from Baxalta in 2015, after offsetting payments to
PharmaEngine, and anticipated cost sharing reimbursements from Baxalta, will enable us to fund our operations, including continued investment in our
research and development pipeline, into the second quarter of 2016. See “Use of Proceeds” for more information. Because there is no minimum offering
amount required as a condition to close this offering, the actual total public offering amount is not determinable at this time. Any revenues from sales of MM-
398, if it receives marketing approval, and any additional net milestones related to MM-398 that we receive from Baxalta, after offsetting milestone payments
to PharmaEngine, would provide further funding for our operations. Our future capital requirements will depend on many factors, including:
 

 •  the progress and results of the clinical trials of our clinical stage product candidates;
 

 •  the success of our collaborations with Baxalta and PharmaEngine related to MM-398 and any future collaborations with other parties that we may
enter into;

 

 •  the timing and amount of anticipated milestone payments and cost sharing reimbursements related to MM-398 that we may receive from Baxalta;
 

 •  the scope, progress, results and costs of preclinical development, laboratory testing and clinical trials for our other product candidates;
 

 •  the costs, timing and outcome of regulatory review of our product candidates, including our NDA for MM-398;
 

 •  the costs of commercialization activities, including product sales, marketing, manufacturing and distribution;
 

 •  the costs of preparing, filing and prosecuting patent applications and maintaining, enforcing and defending intellectual property-related claims;
 

 •  the extent to which we acquire or invest in businesses, products and technologies;
 

 •  our ability to establish and maintain commercial manufacturing arrangements for the manufacture of drug product on behalf of third-party
pharmaceutical companies; and

 

 •  our ability to establish and maintain additional collaborations on favorable terms, particularly marketing and distribution arrangements for
oncology product candidates.
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Conducting preclinical testing and clinical trials is a time-consuming, expensive and uncertain process that takes years to complete, and we may never
generate the necessary data required to obtain regulatory approval and achieve product sales. In addition, our product candidates, if approved, may not
achieve commercial success. Our commercial revenues, if any, will be derived from sales of products that we do not expect to be commercially available prior
to the fourth quarter of 2015, if ever. Accordingly, we will need to continue to rely on additional financing to achieve our business objectives.

Raising additional capital may cause dilution to our existing stockholders, restrict our operations or require us to relinquish rights to our technologies or
product candidates.

Until such time, if ever, as we can generate substantial product revenues, we expect to finance our cash needs through a combination of equity
offerings, debt financings, collaborations, strategic alliances, licensing arrangements and other marketing and distribution arrangements. We do not have any
committed external source of funds, other than under our collaboration with Baxalta for the development and commercialization of MM-398, which is
terminable by Baxalta for convenience upon 180 days’ prior written notice, and under our development, license and supply agreement with Watson
Laboratories, Inc., or Actavis, which is terminable by Actavis for convenience in specified circumstances upon 90 days’ prior written notice. Other sources of
funds may not be available or, if available, may not be available on terms satisfactory to us and could result in significant stockholder dilution.

To the extent that we raise additional capital through the sale of equity or convertible debt securities, the ownership interest of our existing common
stockholders will be diluted, and the terms of these securities may include liquidation or other preferences that adversely affect the rights of our stockholders.
Additional debt financing, if available, may involve agreements that include covenants limiting or restricting our ability to take specific actions, such as
incurring additional debt, making capital expenditures or declaring dividends, and these covenants may also require us to attain certain levels of financial
performance and we may not be able to do so; any such failure may result in the acceleration of such debt and the foreclosure by our creditors on the
collateral we used to secure the debt. The debt issued in a debt financing would also be senior to our outstanding shares of capital stock, and may rank equally
with or senior to the convertible senior notes, upon our liquidation. Our existing indebtedness and the pledge of our assets as collateral limit our ability to
obtain additional debt financing. If we raise additional funds through marketing and distribution arrangements or other collaborations, strategic alliances or
licensing arrangements with third parties, we may have to relinquish valuable rights to our technologies, future revenue streams, research programs or product
candidates or to grant licenses on terms that may not be favorable to us. If we are unable to raise additional funds through equity or debt financings when
needed, we may be required to delay, limit, reduce or terminate our product development or commercialization efforts or grant rights to develop and market
product candidates that we would otherwise prefer to develop and market ourselves.

Our investments are subject to risks that could result in losses.

We invest our cash in a variety of financial instruments, principally securities issued by the U.S. government and its agencies, investment grade
corporate bonds, including commercial paper, and money market instruments. All of these investments are subject to credit, liquidity, market and interest rate
risk. Such risks, including the failure or severe financial distress of the financial institutions that hold our cash, cash equivalents and investments, may result
in a loss of liquidity, impairment to our investments, realization of substantial future losses, or a complete loss of the investments in the long-term, which may
have a material adverse effect on our business, results of operations, liquidity and financial condition. In order to manage the risk to our investments, we
maintain an investment policy that, among other things, limits the amount that we may invest in any one issue or any single issuer and requires us to only
invest in high credit quality securities.
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Risks Related to the Development and Commercialization of Our Product Candidates

We depend heavily on the success of our clinical stage product candidates. All of our product candidates are still in preclinical and clinical development.
Clinical trials of our product candidates may not be successful. If we are unable to commercialize our product candidates, or experience significant
delays in doing so, our business will be materially harmed.

We have invested a significant portion of our efforts and financial resources in the acquisition of rights to MM-398 and the development of our other
clinical stage product candidates for the treatment of various types of cancer. All of our therapeutic product candidates are still in preclinical and clinical
development. Our ability to generate product revenues, which we do not expect will occur prior to the fourth quarter of 2015, if ever, will depend heavily on
the successful development and eventual commercialization of these product candidates. The success of our product candidates, which include both our
therapeutic product candidates and companion diagnostic candidates, will depend on several factors, including the following:
 

 •  successful enrollment in, and completion of, preclinical studies and clinical trials;
 

 •  receipt of marketing approvals from the FDA and similar regulatory authorities outside the United States for our product candidates, including
our companion diagnostics;

 

 •  establishing commercial manufacturing capabilities, either by building such facilities ourselves or making arrangements with third-party
manufacturers;

 

 •  launching commercial sales of any approved products, whether alone or in collaboration with others;
 

 •  acceptance of any approved products by patients, the medical community and third-party payors;
 

 •  effectively competing with other therapies;
 

 •  a continued acceptable safety profile of any products following approval; and
 

 •  qualifying for, maintaining, enforcing and defending intellectual property rights and claims.

If we do not achieve one or more of these factors in a timely manner or at all, we could experience significant delays or an inability to successfully
commercialize our product candidates, which would materially harm our business.

If clinical trials of our product candidates fail to demonstrate safety and efficacy to the satisfaction of the FDA or similar regulatory authorities outside
the United States or do not otherwise produce positive results, we may incur additional costs or experience delays in completing, or ultimately be unable to
complete, the development and commercialization of our product candidates.

Before obtaining regulatory approval for the sale of our product candidates, we must conduct extensive clinical trials to demonstrate the safety and
efficacy of our product candidates in humans. Clinical testing is expensive, difficult to design and implement, can take many years to complete and is
uncertain as to outcome. A failure of one or more of our clinical trials can occur at any stage of testing. The outcome of preclinical testing and early clinical
trials may not be predictive of the success of later clinical trials, and successful interim results of a clinical trial do not necessarily predict successful final
results.

We may experience numerous unexpected events during, or as a result of, clinical trials that could delay or prevent our ability to receive regulatory
approval or commercialize our product candidates, including:
 

 •  regulators or institutional review boards may not authorize us or our investigators to commence a clinical trial or conduct a clinical trial at a
prospective trial site;
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 •  clinical trials of our product candidates may produce negative or inconclusive results, and we may decide, or regulators may require us, to
conduct additional clinical trials or abandon product development programs;

 

 •  the number of patients required for clinical trials of our product candidates may be larger than we anticipate, enrollment in these clinical trials
may be insufficient or slower than we anticipate or patients may drop out of these clinical trials at a higher rate than we anticipate;

 

 •  our third-party contractors may fail to comply with regulatory requirements or meet their contractual obligations to us in a timely manner, or at
all;

 

 •  we might have to suspend or terminate clinical trials of our product candidates for various reasons, including a finding of a lack of clinical
response or a finding that the patients are being exposed to unacceptable health risks;

 

 •  regulators or institutional review boards may require that we or our investigators suspend or terminate clinical research for various reasons,
including noncompliance with regulatory requirements;

 

 •  the cost of clinical trials of our product candidates may be greater than we anticipate;
 

 •  the supply or quality of our product candidates, companion diagnostics or other materials necessary to conduct clinical trials of our product
candidates may be insufficient or inadequate; and

 

 •  our product candidates may have undesirable side effects or other unexpected characteristics, causing us or our investigators to suspend or
terminate the trials.

For example, in February 2015, we stopped enrolling patients in our Phase 2 clinical trial of MM-111 for the treatment of advanced gastric, esophageal
and gastroesophageal junction cancers prior to full enrollment based on a recommendation from the Data Safety Monitoring Board for the clinical trial, which
cited shorter progression free survival on the treatment arm relative to the control arm in the overall patient population. We do not expect to enroll any new
patients in this clinical trial and do not plan to invest in additional development of MM-111 at this time. In our Phase 2 clinical trial of MM-121 in patients
with non-small cell lung cancer, two of the three cohorts (Groups A and C) failed to meet their primary endpoints, and the third cohort (Group B) did not pass
its planned interim analysis and ceased enrolling patients. Additionally, we did not meet the primary endpoints in our Phase 2 clinical trials of MM-121 in
patients with ovarian cancer or in patients with breast cancer, although our ongoing biomarker analysis in each trial identified a potential subpopulation of
patients benefiting from MM-121 in combination with either paclitaxel or exemestane, respectively.

Preclinical and clinical data may not be predictive of the success of later clinical trials, and are often susceptible to varying interpretations and analyses.
Many companies that have believed their product candidates performed satisfactorily in preclinical studies and clinical trials have nonetheless failed to obtain
marketing approval of their products.

If we are required to conduct additional clinical trials or other testing of our product candidates beyond those that we currently contemplate, if we are
unable to successfully complete clinical trials of our product candidates or other testing, if the results of these trials or tests are not positive or are only
modestly positive or if there are safety concerns, we may:
 

 •  be delayed in obtaining marketing approval for our product candidates;
 

 •  not obtain marketing approval at all;
 

 •  obtain approval for indications that are not as broad as intended;
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 •  have the product removed from the market after obtaining marketing approval;
 

 •  be subject to additional post-marketing testing requirements;
 

 •  be subject to restrictions on how the product is distributed or used; or
 

 •  be unable to obtain reimbursement for use of the product.

In particular, it is possible that the FDA and other regulatory agencies may not consider the results of our Phase 3 clinical trial of MM-398 for the
treatment of patients with metastatic pancreatic cancer to be sufficient for approval of MM-398 for this indication. In general, the FDA suggests two adequate
and well-controlled clinical trials to demonstrate effectiveness because a conclusion based on two persuasive studies will be more secure. Although the FDA
informed us that the original design of our Phase 3 clinical trial of MM-398, plus supportive Phase 2 clinical trial data obtained to date, could potentially
provide sufficient safety and effectiveness data for the treatment of patients with metastatic pancreatic cancer, the FDA has further advised us that whether
one or two adequate and well controlled clinical trials will be required will be a review issue in connection with our NDA submission. Even with favorable
results in our Phase 3 clinical trial and notwithstanding the FDA’s acceptance of our NDA for MM-398 for review, the FDA may nonetheless require that we
conduct additional clinical trials, possibly using a different design.

Delays in testing or approvals may result in increases to our product development costs. We do not know whether any clinical trials will begin as
planned, will need to be restructured or will be completed on schedule, or at all.

Significant clinical trial delays also could shorten any periods during which we may have the exclusive right to commercialize our product candidates
or allow our competitors to bring products to market before we do and impair our ability to commercialize our product candidates and may harm our business
and results of operations.

If serious adverse or undesirable side effects are identified during the development of our product candidates, we may need to abandon our development
of some of our product candidates.

All of our product candidates are still in preclinical or clinical development and their risk of failure is high. It is impossible to predict when or if any of
our product candidates will prove effective or safe in humans or will receive regulatory approval. Currently marketed therapies for solid tumors are generally
limited to some extent by their toxicity. Use of our product candidates as monotherapies in clinical trials also has resulted in adverse events consistent in
nature with other marketed therapies. When used in combination with other marketed or investigational therapies, our product candidates may exacerbate
adverse events associated with the other therapy. If our product candidates, either alone or in combination with other therapies, result in undesirable side
effects or have characteristics that are unexpected, we may need to modify or abandon their development.

If we experience delays in the enrollment of patients in our clinical trials, our receipt of necessary regulatory approvals could be delayed or prevented.

We may not be able to initiate or continue clinical trials for our product candidates if we are unable to locate and enroll a sufficient number of eligible
patients to participate in these trials to obtain a statistically significant result as required by the FDA or other regulatory authorities. In addition, many of our
competitors have ongoing clinical trials for product candidates that could be competitive with our product candidates. Patients who would otherwise be
eligible for our clinical trials may instead enroll in clinical trials of our competitors’ product candidates or rely upon treatment with existing therapies that
may preclude them from eligibility for our clinical trials.

Enrollment delays in our clinical trials may result in increased development costs for our product candidates, which would cause the value of the
company to decline and limit our ability to obtain additional financing. Our inability to enroll a sufficient number of patients for any of our current or future
clinical trials would result in significant delays or may require us to abandon one or more clinical trials altogether.
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In general, we forecast enrollment for our clinical trials based on experience from previous clinical trials and monitor enrollment to be able to make
adjustments to clinical trials when appropriate, including as a result of slower than expected enrollment that we experience from time to time in our clinical
trials. For example, we experienced slower than expected enrollment in our Phase 2 clinical trial of MM-121 in combination with exemestane for hormone
receptor positive breast cancer. In response, we revised the entry criteria for the clinical trial to correspond with changes in clinical practice and also expanded
the number of sites and countries participating in the clinical trial. It is possible that slow enrollment in other clinical trials in the future could require us to
make similar adjustments. If these adjustments do not overcome problems with slow enrollment, we could experience significant delays or abandon the
applicable clinical trial altogether.

If we are unable to successfully develop companion diagnostics for our therapeutic product candidates, or experience significant delays in doing so, we
may not realize the full commercial potential of our therapeutics.

An important component of our business strategy is to develop, either alone or together with third parties, in vitro or in vivo companion diagnostics for
each of our therapeutic product candidates. There has been limited success to date industry-wide in developing companion diagnostics, in particular in vitro
companion diagnostics. To be successful, we will need to address a number of scientific, technical, regulatory and logistical challenges.

Although we have developed prototype assays for some in vitro diagnostic candidates, all of our companion diagnostic candidates are in preclinical
development or clinical feasibility testing. We have limited experience in the development of diagnostics and may not be successful in developing appropriate
diagnostics to pair with any of our therapeutic product candidates that receive marketing approval. The FDA and similar regulatory authorities outside the
United States are generally expected to regulate in vitro companion diagnostics as medical devices and in vivo companion diagnostics as drugs. In each case,
companion diagnostics require separate regulatory approval prior to commercialization. Given our limited experience in developing diagnostics, we expect to
rely in part on third parties for their design, development and manufacture. If we, or any third parties that we engage to assist us, are unable to successfully
develop companion diagnostics for our therapeutic product candidates, or experience delays in doing so, the development of our therapeutic product
candidates may be adversely affected, our therapeutic product candidates may not receive marketing approval and we may not realize the full commercial
potential of any therapeutics that receive marketing approval. As a result, our business would be harmed, possibly materially.

Even if any of our product candidates receive regulatory approval, they may fail to achieve the degree of market acceptance by physicians, patients,
healthcare payors and others in the medical community necessary for commercial success.

If any of our product candidates receive marketing approval, they may nonetheless not gain sufficient market acceptance by physicians, patients,
healthcare payors and others in the medical community. If these products do not achieve an adequate level of acceptance, we may not generate significant
product revenues and we may not become profitable. The degree of market acceptance of our product candidates, if approved for commercial sale, will
depend on a number of factors that may be uncertain or subjective, including:
 

 •  the prevalence and severity of any side effects;
 

 •  efficacy and potential advantages or disadvantages compared to alternative treatments;
 

 •  the price we charge for our product candidates;
 

 •  convenience and ease of administration compared to alternative treatments;
 

 •  the willingness of the target patient population to try new therapies and of physicians to prescribe these therapies;
 

 •  our ability to successfully develop companion diagnostics that effectively identify patient populations likely to benefit from treatment with our
therapeutic products;
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 •  the strength of marketing and distribution support; and
 

 •  sufficient third-party coverage or reimbursement.

If we are unable to establish sales and marketing capabilities or enter into agreements with third parties to sell and market our product candidates, we
may not be successful in commercializing our product candidates.

We have no experience in the sale, marketing or distribution of therapeutic products. To achieve commercial success for any approved product, we must
either build a sales and marketing organization or outsource these functions to third parties. Subject to approval by the applicable regulatory authorities, we
intend to market and sell MM-398 in the United States, while we expect that Baxalta and PharmaEngine will market and sell MM-398 in the rest of the world.
Our commercialization plans for our other therapeutic candidates will depend in part on any future collaborations into which we may enter.

There are risks involved with both establishing our own sales and marketing capabilities and entering into arrangements with third parties to perform
these services. For example, we plan to commercialize MM-398 with a small field force of clinically trained healthcare professionals who will serve as a
single point of contact for physicians and other supporting health care professionals involved in the care of patients. This differs from the traditional field
model in that it combines the roles of field sales and medical professionals that are sometimes separate roles. While we believe that our field strategy will
better meet the needs of our customers, this strategy may not be effective. Additionally, recruiting and training a field force is expensive and time-consuming
and could delay any product launch. If the commercial launch of a product candidate for which we recruit a field force and establish marketing capabilities is
delayed or does not occur for any reason, we would have prematurely or unnecessarily incurred these commercialization expenses. This may be costly, and
our investment would be lost if we cannot retain or reposition our field and marketing personnel.

We also may not be successful entering into arrangements with third parties to sell and market our product candidates or doing so on terms that are
favorable to us. We likely will have little control over such third parties, and any of them may fail to devote the necessary resources and attention to sell and
market our products effectively. If we do not establish sales and marketing capabilities successfully, either on our own or in collaboration with third parties,
we will not be successful in commercializing our product candidates.

We face substantial competition, which may result in others discovering, developing or commercializing products before or more successfully than we do.

The development and commercialization of new therapeutic and diagnostic products is highly competitive. We face competition with respect to our
current product candidates, and will face competition with respect to any products that we may seek to develop or commercialize in the future, from major
pharmaceutical companies, specialty pharmaceutical companies and biotechnology companies worldwide. Several large pharmaceutical and biotechnology
companies currently market and sell products for the treatment of the solid tumor indications for which we are developing our product candidates. Potential
competitors also include academic institutions, government agencies and other public and private research organizations that conduct research, seek patent
protection and establish collaborative arrangements for research, development, manufacturing and commercialization. Many of these competitors are
attempting to develop therapeutics for our target indications.

We are developing our product candidates for the treatment of solid tumors. There are a variety of available therapies marketed for solid tumors. In
many cases, these drugs are administered in combination to enhance efficacy. Some of these drugs are branded and subject to patent protection, and others are
available on a generic basis, including the active ingredients in MM-398 and MM-302. Many of these approved drugs are well established therapies and are
widely accepted by physicians, patients and third-party payors. This may make it difficult for us to achieve our business strategy of replacing existing
therapies with our product candidates.

There are also a number of products in late stage clinical development to treat solid tumors. Our competitors may develop products that are more
effective, safer, more convenient or less costly than any that we are developing or that would render our product candidates obsolete or non-competitive. Our
competitors may also obtain FDA or other regulatory approval for their products more rapidly than we may obtain approval for ours.
 

-14-



Table of Contents

Many of our competitors have significantly greater financial resources and expertise in research and development, manufacturing, preclinical testing,
conducting clinical trials, obtaining regulatory approvals and marketing approved products than we do. Mergers and acquisitions in the pharmaceutical,
biotechnology and diagnostic industries may result in even more resources being concentrated among a smaller number of our competitors. Smaller or early
stage companies may also prove to be significant competitors, particularly through collaborative arrangements with large and established companies. These
third parties compete with us in recruiting and retaining qualified scientific and management personnel, establishing clinical trial sites and patient registration
for clinical trials, as well as in acquiring technologies complementary to, or necessary for, our programs.

Even if we are able to commercialize any product candidates, the products may become subject to unfavorable pricing regulations, third-party
reimbursement practices or healthcare reform initiatives, which could harm our business.

The regulations that govern marketing approvals, pricing and reimbursement for new therapeutic and diagnostic products vary widely from country to
country. Some countries require approval of the sale price of a product before it can be marketed. In many countries, the pricing review period begins after
marketing or product licensing approval is granted. In some foreign markets, prescription pharmaceutical pricing remains subject to continuing governmental
control even after initial approval is granted. As a result, we might obtain regulatory approval for a product in a particular country, but then be subject to price
regulations that delay our commercial launch of the product and negatively impact the revenues we are able to generate from the sale of the product in that
country. Adverse pricing limitations may hinder our ability to recoup our investment in one or more product candidates, even if our product candidates obtain
regulatory approval.

Our ability to commercialize any products successfully also will depend in part on the extent to which reimbursement for these products and related
treatments will be available from government health administration authorities, private health insurers and other organizations. Government authorities and
third-party payors, such as private health insurers and health maintenance organizations, decide which medications they will pay for and establish
reimbursement levels. A primary trend in the U.S. healthcare industry and elsewhere is cost containment. Government authorities and these third-party payors
have attempted to control costs by limiting coverage and the amount of reimbursement for particular medications. Increasingly, third-party payors are
requiring that companies provide them with predetermined discounts from list prices and are challenging the prices charged for medical products. We cannot
be sure that reimbursement will be available for any product that we commercialize and, if reimbursement is available, what the level of reimbursement will
be. Reimbursement may impact the demand for, or the price of, any product for which we obtain marketing approval. Obtaining reimbursement for our
products may be particularly difficult because of the higher prices often associated with products administered under the supervision of a physician. If
reimbursement is not available or is available only to limited levels, we may not be able to successfully commercialize any product candidate that we
successfully develop.

There may be significant delays in obtaining reimbursement for approved products, and coverage may be more limited than the purposes for which the
product is approved by the FDA or regulatory authorities in other countries. Moreover, eligibility for reimbursement does not imply that any product will be
paid for in all cases or at a rate that covers our costs, including research, development, manufacture, sale and distribution. Interim payments for new products,
if applicable, may also not be sufficient to cover our costs and may not be made permanent. Payment rates may vary according to the use of the product and
the clinical setting in which it is used, may be based on payments allowed for lower cost products that are already reimbursed, and may be incorporated into
existing payments for other services. Net prices for products may be reduced by mandatory discounts or rebates required by government healthcare programs
or private payors and by any future weakening of laws that presently restrict imports of products from countries where they may be sold at lower prices than
in the United States. Third-party payors often rely upon Medicare coverage policy and payment limitations in setting their own reimbursement policies. Our
inability to promptly obtain coverage and profitable payment rates from both government-funded and private payors for new products that we develop could
have a material adverse effect on our operating results, our ability to raise capital needed to commercialize products and our overall financial condition.
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Product liability lawsuits against us could cause us to incur substantial liabilities and to limit commercialization of any products that we may develop.

We face an inherent risk of product liability exposure related to the testing of our product candidates in human clinical trials and will face an even
greater risk if we commercially sell any products that we may develop. If we cannot successfully defend ourselves against claims that our product candidates
or products caused injuries, we will incur substantial liabilities. Regardless of merit or eventual outcome, liability claims may result in:
 

 •  decreased demand for any product candidates or products that we may develop;
 

 •  injury to our reputation and significant negative media attention;
 

 •  withdrawal of patients from clinical trials;
 

 •  significant costs to defend the related litigation;
 

 •  substantial monetary awards to patients;
 

 •  loss of revenue; and
 

 •  the inability to commercialize any products that we may develop.

We currently hold $10.0 million in product liability insurance coverage, which may not be adequate to cover all liabilities that we may incur. Insurance
coverage is increasingly expensive. We may not be able to maintain insurance coverage at a reasonable cost or in an amount adequate to satisfy any or every
liability that may arise.

We may expend our limited resources to pursue a particular product candidate or indication and fail to capitalize on product candidates or indications
that may be more profitable or for which there is a greater likelihood of success.

Because we have limited financial and managerial resources, we focus on research programs and product candidates for specific indications. As a
result, we may forego or delay pursuit of opportunities with other product candidates or other indications that later prove to have greater commercial
potential. Our resource allocation decisions may cause us to fail to capitalize on viable commercial products or profitable market opportunities. Our spending
on current and future research and development programs and product candidates for specific indications may not yield any commercially viable products.

We have based our research and development efforts on our proprietary systems biology-based approach to biomedical research, which we refer to as
Network Biology. Notwithstanding our large investment to date and anticipated future expenditures in Network Biology, we have not yet developed, and may
never successfully develop, any marketed products using this approach. As a result of pursuing our Network Biology approach, we may fail to address or
develop product candidates or indications based on other scientific approaches that may offer greater commercial potential or for which there is a greater
likelihood of success.

We also may not be successful in our efforts to identify or discover additional product candidates through our Network Biology approach. Research
programs to identify new product candidates require substantial technical, financial and human resources. These research programs may initially show
promise in identifying potential product candidates, yet fail to yield product candidates for clinical development.

If we do not accurately evaluate the commercial potential or target market for a particular product candidate, we may relinquish valuable rights to that
product candidate through collaboration, licensing or other royalty arrangements in cases in which it would have otherwise been more advantageous for us to
retain sole development and commercialization rights.
 

-16-



Table of Contents

We plan to establish separately funded companies for the development of product candidates using our Network Biology approach in some areas outside
the oncology field. These companies may not be successful in the development and commercialization of any product candidates.

We plan to apply our Network Biology approach to multiple additional disease areas outside the oncology field. We expect to do so in some cases
through the establishment of separately funded companies. For example, we established Silver Creek Pharmaceuticals, Inc., or Silver Creek, to research and
develop regenerative medicines to repair the heart using Network Biology. Silver Creek has received separate funding from investors other than us. Although
Silver Creek is currently majority owned by us, in the future we may not be the majority owner of or control Silver Creek or other companies that we
establish. If in the future we do not control Silver Creek or any future similar company that we establish, Silver Creek or such other companies could take
actions that we do not endorse or with which we disagree, such as using Network Biology in a way that reflects adversely on us. In addition, these companies
may have difficulty raising additional funds and could encounter any of the risks in developing and commercializing product candidates to which we are
subject.

If we fail to comply with environmental, health and safety laws and regulations, we could become subject to fines or penalties or incur costs that could
have a material adverse effect on the success of our business.

We are subject to numerous environmental, health and safety laws and regulations, including those governing laboratory procedures and the handling,
use, storage, treatment and disposal of hazardous materials and wastes. Our operations involve the use of hazardous and flammable materials, including
chemicals and radioactive and biological materials. Our operations also produce hazardous waste products. We generally contract with third parties for the
disposal of these materials and wastes. We also store certain low level radioactive waste at our facilities until the materials can be properly disposed of. We
cannot eliminate the risk of contamination or injury from these materials. In the event of contamination or injury resulting from our use of hazardous
materials, we could be held liable for any resulting damages, and any liability could exceed our resources. We also could incur significant costs associated
with civil or criminal fines and penalties.

Although we maintain workers’ compensation insurance to cover us for costs and expenses we may incur due to injuries to our employees resulting
from the use of hazardous materials, this insurance may not provide adequate coverage against potential liabilities. We do not maintain insurance for
environmental liability or toxic tort claims that may be asserted against us in connection with our storage, use or disposal of biological, hazardous or
radioactive materials.

In addition, we may be required to incur substantial costs to comply with current or future environmental, health and safety laws and regulations. These
current or future laws and regulations may impair our research, development or production efforts. Failure to comply with these laws and regulations also
may result in substantial fines, penalties or other sanctions.

Fluctuations in foreign currency exchange rates could substantially increase the costs of our clinical trial programs.

A significant portion of our clinical trial activities are conducted outside of the United States, and associated costs may be incurred in the local currency
of the country in which the trial is being conducted, which costs could be subject to fluctuations in foreign exchange rates. At present, we do not engage in
hedging transactions to protect against uncertainty in future exchange rates between particular foreign currencies and the U.S. dollar. A decline in the value of
the U.S. dollar against currencies in geographies in which we conduct clinical trials could have a negative impact on our research and development costs. We
cannot predict the impact of foreign currency fluctuations, and foreign currency fluctuations in the future may adversely affect our development costs.
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Risks Related to Our Dependence on Third Parties

The successful development and commercialization of MM-398 depends substantially on our collaboration with Baxalta. If Baxalta is unable or
unwilling to further develop or commercialize MM-398, or experiences significant delays in doing so, our business will be materially harmed.

In September 2014, we entered into a license and collaboration agreement with Baxalta for the development and commercialization of MM-398. Prior
to this collaboration, we did not have a history of working together with Baxalta. The collaboration involves a complex allocation of rights, provides for
milestone payments to us based on the achievement of specified development, regulatory and commercial sale milestones, and provides us with royalty-based
revenue if MM-398 is successfully commercialized. We cannot predict the success of the collaboration.

Under our license and collaboration agreement, Baxalta has significant control over the conduct and timing of development and commercialization
efforts with respect to MM-398 outside of the United States. We have little control over the amount, timing and quality of resources that Baxalta devotes to
the development or commercialization of MM-398 outside of the United States. If Baxalta fails to devote sufficient financial and other resources to the future
development or commercialization of MM-398 outside of the United States, the development and commercialization of MM-398 outside of the United States
would be delayed or could fail. This would result in a delay in our receiving milestone payments or royalties with respect to MM-398 outside of the United
States or in our not receiving such milestone payments or royalties at all.

If we lose Baxalta as a collaborator in the development or commercialization of MM-398, our business will be materially harmed.

Baxalta has the right to terminate our agreement for the development and commercialization of MM-398, in whole or with respect to specified
territories, at any time and for any reason, upon 180 days’ prior written notice. Baxalta also has the right to terminate our agreement if we fail to cure a
material breach of our agreement within a specified cure period, or fail to diligently pursue a cure if such a breach is not curable within such period.

If Baxalta terminates our agreement at any time, whether on the basis of our uncured material breach or for any other reason, it would delay or prevent
our further development of MM-398 and materially harm our business and could accelerate our need for additional capital. In particular, we would have to
fund the future clinical development and commercialization of MM-398 outside of the United States on our own, seek another collaborator or licensee for
such clinical development and commercialization, or abandon the development and commercialization of MM-398.

We may depend on collaborations with third parties for the development and commercialization of our product candidates. If those collaborations are not
successful, we may not be able to capitalize on the market potential of these product candidates.

Depending on our capital requirements, development and commercialization costs, need for additional therapeutic expertise and other factors, it is
possible that we will enter into additional development and commercialization arrangements with respect to either oncology product candidates or product
candidates in other therapeutic areas. In particular, while we expect to apply our Network Biology approach to other disease areas through arrangements
similar to Silver Creek, it is also possible that we will seek to enter into licensing agreements or other types of collaborations for the application of our
Network Biology approach.

Our likely collaborators for any distribution, marketing, licensing or broader collaboration arrangements include large and mid-size pharmaceutical
companies, regional and national pharmaceutical companies and biotechnology companies. Under the Baxalta agreement, we granted Baxalta a right of first
negotiation to obtain a license to develop and commercialize MM-302, MM-141 and MM-111 outside of the United States. Baxalta’s right of first negotiation
could discourage other companies from engaging with us in discussions or negotiations regarding potential collaboration, partnership or similar agreements.
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We will have limited control over the amount and timing of resources that our collaborators dedicate to the development or commercialization of our
product candidates. Our ability to generate revenues from these arrangements will depend on our collaborators’ abilities to successfully perform the functions
assigned to them in these arrangements.

Collaborations involving our product candidates, including our collaboration with Baxalta, pose the following risks to us:
 

 •  collaborators have significant discretion in determining the efforts and resources that they will apply to these collaborations;
 

 
•  collaborators may not pursue development and commercialization of our product candidates or may elect not to continue or renew development

or commercialization programs based on clinical trial results, changes in their strategic focus or available funding, or external factors such as an
acquisition that diverts resources or creates competing priorities;

 

 •  collaborators may delay clinical trials, provide insufficient funding for a clinical trial program, stop a clinical trial or abandon a product
candidate, repeat or conduct new clinical trials or require a new formulation of a product candidate for clinical testing;

 

 
•  collaborators could independently develop, or develop with third parties, products that compete directly or indirectly with our products or product

candidates if the collaborators believe that competitive products are more likely to be successfully developed or can be commercialized under
terms that are more economically attractive;

 

 •  a collaborator with marketing and distribution rights to one or more products may not commit sufficient resources to their marketing and
distribution;

 

 •  collaborators may not properly maintain or defend our intellectual property rights or may use our proprietary information in such a way as to
invite litigation that could jeopardize or invalidate our proprietary information or expose us to potential litigation;

 

 •  disputes may arise between us and the collaborators that result in the delay or termination of the research, development or commercialization of
our product candidates or that result in costly litigation or arbitration that diverts management attention and resources; and

 

 •  collaborations may be terminated and, if terminated, may result in a need for additional capital to pursue further development or
commercialization of the applicable product candidates.

For example, in September 2009, we entered into a license and collaboration agreement with Sanofi for the development and commercialization of
MM-121. In June 2014, we and Sanofi agreed to terminate the license and collaboration agreement effective December 17, 2014.

Collaboration agreements may not lead to development or commercialization of product candidates in the most efficient manner or at all. In addition,
there have been a significant number of recent business combinations among large pharmaceutical companies that have resulted in a reduced number of
potential future collaborators. If a present or future collaborator of ours were to be involved in a business combination, the continued pursuit and emphasis on
our product development or commercialization program could be delayed, diminished or terminated.

If we are not able to establish additional collaborations, we may have to alter our development plans.

Our product development programs and the potential commercialization of our product candidates will require substantial additional cash to fund
expenses. For some of our product candidates, we may decide to collaborate with pharmaceutical and biotechnology companies for the development and
potential commercialization of those product candidates.
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We face significant competition in seeking appropriate collaborators. Collaborations are complex and time-consuming to negotiate and document. We
may also be restricted under existing collaboration agreements from entering into agreements on certain terms with other potential collaborators. We may not
be able to negotiate collaborations on acceptable terms, or at all. If that were to occur, we may have to curtail the development of a particular product
candidate, reduce or delay its development program or one or more of our other development programs, delay its potential commercialization or reduce the
scope of our sales or marketing activities, or increase our expenditures and undertake development or commercialization activities at our own expense. If we
elect to increase our expenditures to fund development or commercialization activities on our own, we may need to obtain additional capital, which may not
be available to us on acceptable terms or at all. If we do not have sufficient funds, we will not be able to bring our product candidates to market and generate
product revenue.

We rely on third parties to conduct our clinical trials, and those third parties may not perform satisfactorily, including failing to meet deadlines for the
completion of such trials.

We do not independently conduct clinical trials of our product candidates. We rely on third parties, such as contract research organizations, clinical data
management organizations, medical institutions and clinical investigators, to perform this function. Our reliance on these third parties for clinical
development activities reduces our control over these activities but does not relieve us of our responsibilities. We remain responsible for ensuring that each of
our clinical trials is conducted in accordance with the general investigational plan and protocols for the trial. Moreover, the FDA and other international
regulatory agencies require us to comply with standards, commonly referred to as good clinical practices, for conducting, recording and reporting the results
of clinical trials to assure that adverse event data are reported within required timeframes, that data and reported results are credible and accurate and that the
rights, integrity and confidentiality of patients in clinical trials are protected. Furthermore, these third parties may also have relationships with other entities,
some of which may be our competitors. If these third parties do not successfully carry out their contractual duties, meet expected deadlines or conduct our
clinical trials in accordance with regulatory requirements or our stated protocols, we will not be able to obtain, or may be delayed in obtaining, regulatory
approvals for our product candidates and will not be able to, or may be delayed in our efforts to, successfully commercialize our product candidates.

We also rely on other third parties to store and distribute supplies for our clinical trials. Any performance failure on the part of our existing or future
distributors could delay clinical development or regulatory approval of our product candidates or commercialization of our products or cause us to incur
additional costs, producing additional losses and depriving us of potential product revenue.

We also intend to utilize companion diagnostics in several of our current and planned clinical trials, including current clinical trials of MM-121 and
MM-141, to preselect patients who will receive specified treatment regimens. We will rely on third-party laboratories to test patient samples in connection
with such companion diagnostics. Any failure on the part of these laboratories to properly perform such testing could jeopardize those clinical trials and delay
or prevent the approval of the associated therapeutic candidate.

Risks Related to the Manufacturing of Our Product Candidates

We have limited experience in manufacturing our product candidates. We will need to upgrade and expand our manufacturing facility and augment our
manufacturing personnel and processes in order to meet our business plans. If we fail to do so, we may not have sufficient drug product to meet our
clinical development and commercial requirements.

We have a manufacturing facility located at our corporate headquarters in Cambridge, Massachusetts. We manufacture drug substance at this facility
that we use for research and development purposes and for clinical trials of our product candidates. We have limited experience in manufacturing products at
a commercial scale. Our current facility may not be sufficient to permit manufacturing of our product candidates for Phase 3 clinical trials or commercial sale.
In order to meet our business plan, which contemplates our internally manufacturing drug substance for most of our clinical trials and, over the long-term, for
a significant portion of our commercial requirements, we will need to upgrade and expand our manufacturing facilities, add manufacturing personnel and
ensure that validated processes are consistently implemented in our facilities. The upgrade and expansion of our facilities will require additional regulatory
approvals. In addition, it will be costly and time-consuming to expand
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our facilities and recruit necessary additional personnel. If we are unable to expand our facilities in compliance with regulatory requirements or to hire
additional necessary manufacturing personnel, we may encounter delays or additional costs in achieving our research, development and commercialization
objectives, including in obtaining regulatory approvals of our product candidates, which could materially damage our business and financial position.

If our manufacturing facility is damaged or destroyed or production at this facility is otherwise interrupted, our business and prospects would be
negatively affected.

If the manufacturing facility at our corporate headquarters or the equipment in it is damaged or destroyed, we may not be able to quickly or
economically replace our manufacturing capacity or replace it at all. In the event of a temporary or protracted loss of this facility or equipment, we might not
be able to transfer manufacturing to a third party. Even if we could transfer manufacturing to a third party, the shift would likely be expensive and time-
consuming, particularly since the new facility would need to comply with the necessary regulatory requirements and we would need FDA approval before
selling any products manufactured at that facility. Such an event could delay our clinical trials or, if our product candidates are approved by the FDA, reduce
our product sales.

Currently, we maintain insurance coverage against damage to our property and equipment and to cover business interruption and research and
development restoration expenses. If we have underestimated our insurance needs with respect to an interruption in our clinical manufacturing of our product
candidates, we may not be able to cover our losses.

Any other interruption of production at our manufacturing facility also could damage our business. For example, in 2009, we experienced a viral
contamination at this facility that required that we shut the facility entirely for decontamination. Because of this contamination, the FDA placed a partial
clinical hold on our investigational new drug application for MM-121 until we submitted supporting documentation to the FDA regarding our
decontamination procedures. Although we were able to resolve this issue, with the FDA lifting the partial clinical hold in April 2010, other companies have
experienced similar contamination problems, and we could experience a similar problem in the future that is more difficult to resolve and could lead to a
clinical hold.

We expect to continue to contract with third parties for at least some aspects of the production of our product candidates for clinical trials and for our
products if they are approved for commercial sale. This increases the risk that we will not have sufficient quantities of our product candidates or products
or such quantities at an acceptable cost, which could delay, prevent or impair our development or commercialization efforts.

We currently rely on third-party manufacturers for some aspects of the production of our product candidates for preclinical testing and clinical trials,
including the production of MM-121 and fill-finish and labeling activities for all our product candidates. In addition, while we believe that our existing
manufacturing facility, or additional facilities that we will be able to build, will be sufficient to meet our requirements for manufacturing a significant portion
of drug substance for our research and development activities, we may need to rely on third-party manufacturers for some of these requirements, particularly
later stage clinical trials of our antibody product candidates, and, at least in the near term, for commercial supply of any product candidates for which we
obtain marketing approval.

In connection with the termination of our license and collaboration agreement with Sanofi for the development and commercialization of MM-121, we
expect to assume responsibility for the manufacture of MM-121 by assuming an agreement with a third-party manufacturer. We do not have any other
agreements with third-party manufacturers for the clinical or commercial supply of any of our product candidates, and we may be unable to conclude such
agreements or to do so on acceptable terms. Reliance on third-party manufacturers entails additional risks, including:
 

 •  reliance on the third party for regulatory compliance and quality assurance;
 

 •  the possible breach of the manufacturing agreement by the third party; and
 

 •  the possible termination or nonrenewal of the agreement by the third party at a time that is costly or inconvenient for us.
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Third-party manufacturers may not be able to comply with current good manufacturing practices, or cGMP, or Quality System Regulation, or QSR, or
similar regulatory requirements outside the United States. Our failure, or the failure of our third-party manufacturers, to comply with applicable regulations
could result in sanctions being imposed on us, including fines, injunctions, civil penalties, delays, suspension or withdrawal of approvals, license revocation,
seizures or recalls of products, operating restrictions and criminal prosecutions, any of which could significantly and adversely affect supplies of our products.

Any products that we may develop may compete with other product candidates and products for access to manufacturing facilities. Because there are a
limited number of manufacturers that operate under cGMP or QSR regulations and that might be capable of manufacturing for us, we may not have access to
such manufacturers.

We currently rely on single suppliers for the resins, media and filters that we use for our manufacturing process. We purchase these materials from our
suppliers on a purchase order basis and do not have long-term supply agreements in place. Any performance failure or refusal to supply on the part of our
existing or future suppliers could delay clinical development, marketing approval or commercialization of our products. If our current suppliers cannot
perform as agreed, we may be required to replace one or more of these suppliers. Although we believe that there may be a number of potential long-term
replacements to each supplier, we may incur added costs and delays in identifying and qualifying any such replacements.

We likely will rely upon third-party manufacturers to provide us with necessary reagents and instruments to develop, test and manufacture our in vitro
companion diagnostics. Currently, many reagents are marketed as Research Use Only products under FDA regulations.

Our potential future dependence upon others for the manufacture of our product candidates may adversely affect our future profit margins and our
ability to commercialize any products that receive regulatory approval on a timely and competitive basis.

We rely on third parties to perform various tasks related to the manufacturing of our product candidates. Compliance by such third parties with
regulations of the FDA or other regulatory bodies cannot be assured, which could adversely impact our ability to supply our product candidates.

Although we perform much of the bulk manufacturing for our product candidates, we rely on third parties to perform the fill-finish and packaging
steps. If any of those third parties were to fail to be in compliance with regulations of the FDA or other regulatory bodies, our ability to supply our product
candidates could be adversely impacted.

For instance, in 2010, a former fill-finish third-party contractor that we used to fill and package both MM-121 and MM-111 experienced FDA
inspection issues with its quality control processes that resulted in a formal warning letter from the FDA. As a result, we pulled some MM-121 from clinical
trial sites and replaced it with MM-121 that was filled by a different contractor. This restocking resulted in a few patients missing one or two doses of MM-
121. In addition, the FDA placed a partial clinical hold on our clinical trials of MM-111 until MM-111 filled and packaged by a new third-party contractor
that we engaged was available. This restocking resulted in a short delay in the dosing of a few patients without any patients missing a dose. It is possible that
we could experience similar issues with other contractors.

Risks Related to Our Intellectual Property

If we fail to fulfill our obligations under our intellectual property licenses with third parties, we could lose license rights that are important to our
business.

We are a party to a number of intellectual property license agreements with third parties, including with respect to MM-302, MM-121, MM-141, MM-
111 and MM-151, and expect to enter into additional license
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agreements in the future. Our existing license agreements impose, and we expect that our future license agreements will impose, various diligence, milestone
payment, royalty, insurance and other obligations on us. If we fail to comply with these obligations, our licensors may have the right to terminate these
agreements, in which event we might not be able to develop and market any product that is covered by these agreements. Termination of these licenses or
reduction or elimination of our licensed rights may result in our having to negotiate new or reinstated licenses with less favorable terms. The occurrence of
such events could materially harm our business.

If we are unable to obtain and maintain patent protection for our technology and products, or if our licensors are unable to obtain and maintain patent
protection for the technology or products that we license from them, our competitors could develop and commercialize technology and products similar or
identical to ours, and our ability to successfully commercialize our technology and products may be adversely affected.

Our success depends in large part on our and our licensors’ ability to obtain and maintain patent protection in the United States and other countries with
respect to our proprietary technology and products. In some circumstances, we may not have the right to control the preparation, filing and prosecution of
patent applications, or to maintain the patents, covering technology or products that we license from third parties. Therefore, we cannot be certain that these
patents and applications will be prosecuted and enforced in a manner consistent with the best interests of our business. In addition, if third parties who license
patents to us fail to maintain such patents, or lose rights to those patents, the rights we have licensed may be reduced or eliminated.

We have sought to protect our proprietary position by filing patent applications in the United States and abroad related to our novel technologies and
products that are important to our business. This process is expensive and time-consuming, and we may not be able to file and prosecute all necessary or
desirable patent applications at a reasonable cost or in a timely manner. It is also possible that we will fail to identify patentable aspects of our research and
development output before it is too late to obtain patent protection.

The patent position of biotechnology and pharmaceutical companies generally is highly uncertain, involves complex legal and factual questions and has
in recent years been the subject of much litigation. As a result, the issuance, scope, validity, enforceability and commercial value of our and our licensors’
patent rights are highly uncertain. Our and our licensors’ pending and future patent applications may not result in patents being issued which protect our
technology or products or which effectively prevent others from commercializing competitive technologies and products. Changes in either the patent laws or
interpretation of the patent laws in the United States and other countries may diminish the value of our patents or narrow the scope of our patent protection.
The laws of foreign countries may not protect our rights to the same extent as the laws of the United States. Publications of discoveries in the scientific
literature often lag behind the actual discoveries, and patent applications in the United States and other jurisdictions are typically not published until 18
months after filing, or in some cases not at all. Therefore, we cannot be certain that we or our licensors were the first to make the inventions claimed in our
owned and licensed patents or pending patent applications, or that we or our licensors were the first to file for patent protection of such inventions. Assuming
the other requirements for patentability are met, the first to file a patent application is entitled to the patent. Under the America Invents Act enacted in 2011,
the United States moved to this first to file system in early 2013 from the previous system under which the first to make the claimed invention was entitled to
the patent. We may become involved in opposition, interference or derivation proceedings challenging our patent rights or the patent rights of others. An
adverse determination in any such proceeding could reduce the scope of, or invalidate, our patent rights, allow third parties to commercialize our technology
or products and compete directly with us, without payment to us, or result in our inability to manufacture or commercialize products without infringing third-
party patent rights.

Even if our owned and licensed patent applications issue as patents, they may not issue in a form that will provide us with any meaningful protection,
prevent competitors from competing with us or otherwise provide us with any competitive advantage. Our competitors may be able to circumvent our owned
or licensed patents by developing similar or alternative technologies or products in a non-infringing manner. The issuance of a patent is not conclusive as to
its scope, validity or enforceability, and our owned and licensed patents may be challenged in the courts or patent offices in the United States and abroad.
Such challenges may result in patent claims being narrowed, invalidated or held unenforceable, which could limit our ability to stop or prevent us from
stopping others from using or commercializing similar or identical technology and products, or limit the duration of the patent protection of our technology
and products. Given the amount of time required for the development, testing and regulatory
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review of new product candidates, patents protecting such candidates might expire before or shortly after such candidates are commercialized. As a result, our
owned and licensed patent portfolio may not provide us with sufficient rights to exclude others from commercializing products similar or identical to ours.

We may become involved in lawsuits to protect or enforce our patents, which could be expensive, time-consuming and unsuccessful.

Competitors may infringe our patents. To counter infringement or unauthorized use, we may be required to initiate infringement lawsuits, which can be
expensive and time-consuming. In addition, in an infringement proceeding, a court may decide that a patent of ours is invalid or unenforceable, or may refuse
to stop the other party from using the technology at issue on the grounds that our patents do not cover the technology in question. An adverse result in any
litigation proceeding could put one or more of our patents at risk of being invalidated or interpreted narrowly. Furthermore, because of the substantial amount
of discovery required in connection with intellectual property litigation, there is a risk that some of our confidential information could be compromised by
disclosure during this type of litigation.

Third parties may initiate legal proceedings alleging that we are infringing their intellectual property rights, the outcome of which would be uncertain
and could have a material adverse effect on the success of our business.

Our commercial success depends upon our ability and the ability of our collaborators to develop, manufacture, market and sell our product candidates
and use our proprietary technologies without infringing the enforceable proprietary rights of third parties. We may become party to, or threatened with, future
adversarial proceedings or litigation regarding intellectual property rights with respect to our products and technology, including interference or derivation
proceedings before the U.S. Patent and Trademark Office. Third parties may assert infringement claims against us based on existing patents or patents that
may be granted in the future. If we are found to infringe a third party’s intellectual property rights, we could be required to obtain a license from such third
party to continue developing and marketing our products and technology. However, we may not be able to obtain any required license on commercially
reasonable terms or at all. Even if we were able to obtain a license, it could be non-exclusive, thereby giving our competitors access to the same technologies
licensed to us. We could be forced, including by court order, to cease commercializing the infringing technology or product. In addition, we could be found
liable for monetary damages. A finding of infringement could prevent us from commercializing our product candidates or force us to cease some of our
business operations, which could materially harm our business. Claims that we have misappropriated the confidential information or trade secrets of third
parties can have a similar negative impact on our business.

We may be subject to claims that our employees have wrongfully used or disclosed alleged trade secrets of their former employers.

Many of our employees were previously employed at universities or other biotechnology or pharmaceutical companies, including our competitors or
potential competitors. Although we try to ensure that our employees do not use the proprietary information or know-how of others in their work for us, we
may be subject to claims that we or these employees have used or disclosed intellectual property, including trade secrets or other proprietary information, of
any such employee’s former employer. Litigation may be necessary to defend against these claims. If we fail in defending any such claims, in addition to
paying monetary damages, we may lose valuable intellectual property rights or personnel. Even if we are successful in defending against such claims,
litigation could result in substantial costs and be a distraction to management.

Intellectual property litigation could cause us to spend substantial resources and distract our personnel from their normal responsibilities.

Even if resolved in our favor, litigation or other legal proceedings relating to intellectual property claims may cause us to incur significant expenses,
and could distract our technical and management personnel from their normal responsibilities. In addition, there could be public announcements of the results
of hearings, motions or other interim proceedings or developments and if securities analysts or investors perceive these results to be negative, it could have a
substantial adverse effect on the price of our common stock. Such litigation or proceedings could substantially increase our operating losses and reduce our
resources available for development activities. We may
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not have sufficient financial or other resources to adequately conduct such litigation or proceedings. Some of our competitors may be able to sustain the costs
of such litigation or proceedings more effectively than we can because of their substantially greater financial resources. Uncertainties resulting from the
initiation and continuation of patent litigation or other proceedings could have a material adverse effect on our ability to compete in the marketplace.

If we are unable to protect the confidentiality of our trade secrets, our business and competitive position would be harmed.

In addition to our patented technology and products, we rely on trade secrets, including unpatented know-how, technology and other proprietary
information, to maintain our competitive position. We seek to protect these trade secrets, in part, by entering into non-disclosure and confidentiality
agreements with parties that have access to them, such as our employees, corporate collaborators, outside scientific collaborators, sponsored researchers,
contract manufacturers, consultants, advisors and other third parties. We also enter into confidentiality and invention or patent assignment agreements with
our employees and consultants. In addition, any of these parties may breach the agreements and disclose our proprietary information, and we may not be able
to obtain adequate remedies for such breaches. Enforcing a claim that a party illegally disclosed or misappropriated a trade secret is difficult, expensive and
time-consuming, and the outcome is unpredictable. In addition, some courts inside and outside the United States are less willing or unwilling to protect trade
secrets. If any of our trade secrets were to be lawfully obtained or independently developed by a competitor, we would have no right to prevent them from
using that technology or information to compete with us. If any of our trade secrets were to be disclosed to or independently developed by a competitor, our
competitive position would be harmed.

Risks Related to Regulatory Approval of Our Product Candidates

If we are not able to obtain required regulatory approvals, we will not be able to commercialize our product candidates, and our ability to generate
revenue will be materially impaired.

Our product candidates and the activities associated with their development and commercialization, including their design, testing, manufacture, safety,
efficacy, recordkeeping, labeling, storage, approval, advertising, promotion, sale and distribution, import, export, sampling and marketing are subject to
comprehensive regulation by the FDA and other regulatory agencies in the United States and by comparable authorities in other countries. Failure to obtain
regulatory approval for a product candidate will prevent us from commercializing the product candidate. We have not received regulatory approval to market
any of our product candidates in any jurisdiction. We have only limited experience in filing and supporting the applications necessary to gain regulatory
approvals and expect to rely on third-party contract research organizations to assist us in this process. Securing regulatory approval requires the submission of
extensive preclinical and clinical data and supporting information to the FDA and other regulatory agencies for each therapeutic indication to establish the
product candidate’s safety and efficacy. Securing regulatory approval also requires the submission of information about the product manufacturing process to,
and inspection of manufacturing facilities by, the FDA or other regulatory agencies. Our product candidates may not be effective, may be only moderately
effective or may prove to have undesirable or unintended side effects, toxicities or other characteristics that may preclude our obtaining regulatory approval or
prevent or limit commercial use.

The process of obtaining regulatory approvals is expensive, may take many years if additional clinical trials are required, if approval is obtained at all,
and can vary substantially based on a variety of factors, including the type, complexity and novelty of the product candidates involved. Changes in regulatory
approval policies during the development period, changes in or the enactment of additional statutes or regulations, changes in regulatory review for each
submitted product application or approval of other products for the same indication may cause delays in the approval or rejection of an application.
Regulatory agencies have substantial discretion in the approval process and may refuse to accept any application or may decide that our data is insufficient for
approval and require additional preclinical, clinical or other studies. In addition, varying interpretations of the data obtained from preclinical and clinical
testing could delay, limit or prevent regulatory approval of a product candidate. Any regulatory approval we ultimately obtain may be limited or subject to
restrictions or post-approval commitments that render the approved product not commercially viable.
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If we pursue development of a companion diagnostic to identify patients who are likely to benefit from a therapeutic product, failure to obtain approval
for the diagnostic may prevent or delay approval of the therapeutic product.

We are attempting to develop companion diagnostics to identify patients who are likely to benefit from our therapeutic product candidates. We
currently rely on and expect to continue to rely on third parties for much of the development, testing and manufacturing of our companion diagnostics. We
will likely rely on such third parties to also obtain any required regulatory approval for and then commercially supply such companion diagnostics. All of our
companion diagnostic candidates are in preclinical development or clinical feasibility testing. We have very limited experience in the development of
diagnostics and, even with the help of third parties with greater experience, may fail to obtain the required diagnostic product marketing approval, which
could prevent or delay approval of the therapeutic product.

In July 2014, the FDA issued final guidance that stated that if safe and effective use of a therapeutic depends on an in vitro diagnostic, then the FDA
generally will not approve the therapeutic unless the FDA approves or clears this “in vitro companion diagnostic device” at the same time that the FDA
approves the therapeutic. The approval or clearance of the in vitro diagnostic most likely will occur through the FDA’s Center for Devices and Radiological
Health Office of In Vitro Diagnostics and Radiological Health. Even with the issuance of the final guidance, the FDA’s expectations for in vitro companion
diagnostics remain unclear in some respects. The FDA’s developing expectations will affect our in vitro companion diagnostics. In particular, the FDA may
limit our ability to use retrospective data, otherwise disagree with our approaches to trial design, biomarker qualification, clinical and analytical validity and
clinical utility, or make us repeat aspects of the trial or initiate new trials.

Because our companion diagnostic candidates are at an early stage of development, we cannot yet know what the FDA will require for any of these
tests. For four of our clinical stage product candidates, MM-121, MM-141, MM-111 and MM-151, we are attempting to develop an in vitro companion
diagnostic that will help identify patients likely to benefit from the therapy. Whether the FDA will consider these in vitro diagnostics to be “in vitro
companion diagnostic devices” that require simultaneous approval or clearance with the therapeutics will depend on whether the FDA views the diagnostics
to be essential to the safety and efficacy of these therapeutics.

For our two other clinical stage product candidates, MM-398 and MM-302, although we are also investigating possible in vitro companion diagnostics,
we are currently developing in vivo companion diagnostics in the form of imaging agents that may help identify patients likely to benefit from the therapy.
Imaging agents are regulated as drugs by the FDA’s Center for Drug Evaluation and Research and, as such, are generally subject to the regulatory
requirements applicable to other new drug candidates. Although the FDA has not issued guidance with respect to the simultaneous approval of in vivo
diagnostics and therapeutics, it is possible that the FDA will apply a standard similar to that for in vitro diagnostics.

Based on the FDA’s past practice with companion diagnostics, if we are successful in developing a companion diagnostic for any of our clinical stage
product candidates, we would expect that FDA approval of an in vitro companion diagnostic, and possibly an in vivo companion diagnostic, would be
required for approval and subsequent commercialization of each such therapeutic product candidate. We are not aware of any currently available diagnostics
that, if necessary, would otherwise allow us to proceed with the approval and subsequent commercialization of our product candidates despite a delay in or
failure of our attempts to develop companion diagnostics.

Because we expect to rely on third parties for various aspects of the development, testing and manufacture, as well as for regulatory approval for and
commercial supply, of our companion diagnostics, the commercial success of any of our product candidates that require a companion diagnostic will be tied
to and dependent on the continued ability of such third parties to make the companion diagnostic commercially available on reasonable terms in the relevant
geographies.
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If we fail to maintain orphan drug exclusivity for MM-398, MM-141 or MM-111, we will have to rely on other rights and protections for these product
candidates.

We have obtained orphan drug designation in the United States and orphan medicinal product designation in the European Union for MM-398 for the
treatment of pancreatic cancer. In addition, we have obtained orphan drug designation in the United States for MM-141 for the treatment of pancreatic cancer
and for MM-111 for the treatment of esophageal, gastric and gastroesophageal junction cancers. In the United States, under the Orphan Drug Act, the FDA
may designate a product as an orphan drug if it is a drug intended to treat a rare disease or condition, which is generally defined as a patient population of
fewer than 200,000 individuals in the United States.

In the United States, the company that first obtains FDA approval for a designated orphan drug for the specified rare disease or condition receives
orphan drug marketing exclusivity for that drug for a period of seven years. This orphan drug exclusivity prevents the FDA from approving another
application, including a full NDA, to market the same drug for the same orphan indication, except in limited circumstances. For purposes of small molecule
drugs, the FDA defines the term “same drug” to mean a drug that contains the same active molecule and that is intended for the same use as the approved
orphan drug. Orphan drug exclusivity may be lost if the FDA determines that the request for designation was materially defective or if the manufacturer is
unable to assure sufficient quantity of the drug to meet the needs of patients with the rare disease or condition.

Even if we obtain orphan drug exclusivity for a product, that exclusivity may not effectively protect the product from competition because different
drugs can be approved for the same condition. Even after an orphan drug is approved, the FDA can subsequently approve the same drug for the same
condition if the FDA concludes that the later drug is clinically superior in that it is shown to be safer, more effective or makes a major contribution to patient
care.

The EMA grants orphan medicinal product designation to promote the development of products that may offer therapeutic benefits for life-threatening
or chronically debilitating conditions affecting not more than five in 10,000 people in the European Union. Orphan medicinal product designation from the
EMA provides ten years of marketing exclusivity following drug approval, subject to reduction to six years if the designation criteria are no longer met.

Our therapeutic product candidates for which we intend to seek approval as biological or drug products may face competition sooner than expected.

With the enactment of the Biologics Price Competition and Innovation Act of 2009, or BPCIA, as part of the Health Care and Education Reconciliation
Act of 2010, or the Health Care Reform Law, an abbreviated pathway for the approval of biosimilar and interchangeable biological products was created. The
abbreviated regulatory pathway establishes legal authority for the FDA to review and approve biosimilar biologics, including the possible designation of a
biosimilar as “interchangeable” based on their similarity to existing brand product. Under the BPCIA, an application for a biosimilar product cannot be
approved by the FDA until 12 years after the original branded product was approved under a biologics license application, or BLA. The BPCIA is complex
and is only beginning to be interpreted and implemented by the FDA. As a result, its ultimate impact, implementation and meaning is subject to uncertainty.
While it is uncertain when any such processes may be fully adopted by the FDA, any such processes could have a material adverse effect on the future
commercial prospects for our biological products.

We believe that any of our products approved as a biological product under a BLA should qualify for the 12 year period of exclusivity. However:
 

 •  a potential competitor could seek and obtain approval of its own BLA during our exclusivity period instead of seeking approval of a biosimilar
version; and

 

 
•  the FDA could consider a particular product candidate, such as MM-302, which contains both drug and biological product components, to be a

drug subject to review pursuant to an NDA, and therefore eligible for a significantly shorter marketing exclusivity period as provided under the
Drug Price Competition and Patent Term Restoration Act of 1984.
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Moreover, the extent to which a biosimilar, once approved, will be substituted for any one of our reference products in a way that is similar to
traditional generic substitution for non-biological products is not yet clear and will depend on a number of marketplace and regulatory factors that are still
developing.

In addition, a drug product approved under an NDA, such as MM-398 if it were to be approved, could face generic competition earlier than expected.
The enactment of the Generic Drug User Fee Amendments of 2012 as part of the Food and Drug Administration Safety and Innovation Act of 2012, or
FDASIA, established a user fee program that will generate hundreds of millions of dollars in funding for the FDA’s generic drug review program. Funding
from the user fee program, along with performance goals that the FDA negotiated with the generic drug industry, could significantly decrease the timeframe
for FDA review and approval of generic drug applications.

A fast track designation or grant of priority review status by the FDA may not actually lead to a faster development or regulatory review or approval
process.

In the United States, our lead product candidate, MM-398, received fast track designation and priority review status. If a drug is intended for the
treatment of a serious or life-threatening disease or condition and the drug demonstrates the potential to address unmet medical needs for this disease or
condition, the drug sponsor may apply for FDA fast track designation. If a drug offers major advances in treatment, the drug sponsor may apply for FDA
priority review status. The FDA has broad discretion whether or not to grant fast track designation or priority review status, so even if we believe a particular
product candidate is eligible for such designation or status, the FDA could decide not to grant it. Even though MM-398 has received fast track designation for
the treatment of patients with metastatic adenocarcinoma of the pancreas who have been previously treated with gemcitabine-based therapy and priority
review status for the NDA for MM-398 in combination with 5-FU and leucovorin for the treatment of patients with metastatic adenocarcinoma of the
pancreas who have been previously treated with gemcitabine-based therapy, we may not experience a faster development process, review or approval
compared to conventional FDA procedures. The FDA may withdraw fast track designation if it believes that the designation is no longer supported by data
from our clinical development program.

Failure to obtain regulatory approval in international jurisdictions would prevent us from marketing our products abroad.

We intend to market our products, either ourselves or with commercialization partners, both within and outside the United States. This may increase the
risks described below with respect to our compliance with foreign regulations.

In order to market and sell our products in the European Union and many other jurisdictions, we or our commercialization partners must obtain separate
regulatory approvals and comply with numerous and varying regulatory requirements. The approval procedure varies among countries and can involve
additional testing, including sometimes additional testing in children. The time required to obtain approval in foreign countries may differ substantially from
that required to obtain FDA approval. The regulatory approval process outside the United States generally includes all of the risks associated with obtaining
FDA approval. In addition, in many countries outside the United States, it is required that the product be approved for reimbursement before the product can
be sold in that country. We or our commercialization partners may not obtain approvals from regulatory authorities outside the United States on a timely basis,
if at all. Approval by the FDA does not ensure approval by regulatory authorities in other countries or jurisdictions, and approval by one regulatory authority
outside the United States does not ensure approval by regulatory authorities in other countries or jurisdictions or by the FDA. We or our commercialization
partners may not be able to file for regulatory approvals and may not receive necessary approvals to commercialize our products in any market.
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Any product for which we obtain marketing approval could be subject to restrictions or withdrawal from the market and we may be subject to penalties if
we fail to comply with regulatory requirements or if we experience unanticipated problems with our products, when and if any of them are approved.

Any product for which we obtain marketing approval, along with the manufacturing processes, post-approval clinical data, labeling, advertising and
promotional activities for such product, will be subject to continual requirements of and review by the FDA and other regulatory authorities. These
requirements include submissions of safety and other post-marketing information and reports, registration and listing requirements, cGMP or QSR
requirements relating to quality control, quality assurance and corresponding maintenance of records and documents, requirements regarding the distribution
of samples to physicians and recordkeeping. Even if regulatory approval of a product is granted, the approval may be subject to limitations on the indicated
uses for which the product may be marketed or to the conditions of approval, or contain requirements for costly post-marketing testing and surveillance to
monitor the safety or efficacy of the product. Later discovery of previously unknown problems with our products, manufacturers or manufacturing processes,
or failure to comply with regulatory requirements, may result in actions such as:
 

 •  restrictions on such products, manufacturers or manufacturing processes;
 

 •  restrictions on the marketing of a product;
 

 •  restrictions on product distribution;
 

 •  requirements to conduct post-marketing clinical trials;
 

 •  warning or untitled letters;
 

 •  withdrawal of the products from the market;
 

 •  refusal to approve pending applications or supplements to approved applications that we submit;
 

 •  recall of products;
 

 •  fines, restitution or disgorgement of profits or revenue;
 

 •  suspension or withdrawal of regulatory approvals;
 

 •  refusal to permit the import or export of our products;
 

 •  product seizure; or
 

 •  injunctions or the imposition of civil or criminal penalties.

The FDASIA provides the FDA with new inspection authorities. A drug or biologic will be considered adulterated, with possible resulting civil and
criminal penalties, if the owner or operator of the establishment where it is made, processed, packed or held delays, denies, limits or refuses inspection. The
FDASIA also replaces the biennial inspection schedule for drugs and biologics with a risk-based inspection schedule. The law grants the FDA authority to
require a drug or biologics manufacturer to provide, in advance or instead of an inspection, and at the manufacturer’s expense, any records or other
information that the agency may otherwise inspect at the facility. The FDASIA also permits the FDA to share inspection information with foreign
governments under certain circumstances. The FDASIA is complex and has yet to be fully interpreted and implemented by the FDA. As a result, its ultimate
impact, implementation and meaning are subject to uncertainty.

The FDASIA also provides the FDA with additional authority to exercise against manufacturers of drugs or biologics that are not adhering to pediatric
study requirements, which apply even if the manufacturer is not seeking
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to market the drug or biologic to pediatric patients. As of April 2013, the FDA must issue non-compliance letters to companies who do not meet the pediatric
study requirements. Any company receiving a non-compliance letter would have an opportunity to respond, and the non-compliance letter and company
response would become publicly available.

Future legislation may increase the difficulty and cost for us to obtain marketing approval of and commercialize our product candidates and affect the
prices we may obtain.

In the United States and some foreign jurisdictions, there have been a number of legislative and regulatory changes and proposed changes regarding the
healthcare system that could prevent or delay marketing approval of our product candidates, restrict or regulate post-approval activities and affect our ability
to profitably sell any products for which we obtain marketing approval.

For example, in the United States, the Medicare Prescription Drug, Improvement, and Modernization Act of 2003, or the Medicare Modernization Act,
changed the way Medicare covers and pays for pharmaceutical products. The legislation expanded Medicare coverage for drug purchases by the elderly and
introduced a new reimbursement methodology based on average sales prices for physician administered drugs. In addition, this legislation provided authority
for limiting the number of drugs that will be covered in any therapeutic class. Cost reduction initiatives and other provisions of this legislation could decrease
the coverage and price that we receive for any approved products. While the Medicare Modernization Act applies only to drug benefits for Medicare
beneficiaries, private payors often follow Medicare coverage policy and payment limitations in setting their own reimbursement rates. Therefore, any
reduction in reimbursement that results from the Medicare Modernization Act may result in a similar reduction in payments from private payors.

Moreover, in March 2010, President Obama signed into law the Health Care Reform Law, a sweeping law intended to broaden access to health
insurance, reduce or constrain the growth of healthcare spending, enhance remedies against fraud and abuse, add new transparency requirements for
healthcare and health insurance industries, impose new taxes and fees on the health industry and impose additional health policy reforms. Effective October 1,
2010, the Health Care Reform Law revised the definition of “average manufacturer price” for reporting purposes, which could increase the amount of
Medicaid drug rebates to states. Further, the law imposes a significant annual fee on companies that manufacture or import branded prescription drug
products. Substantial new provisions affecting compliance have also been enacted, which may affect our business practices with healthcare practitioners. We
will not know the full effects of the Health Care Reform Law until all applicable federal and state agencies have issued regulations or guidance under the law.
Although it is too early to determine the effect of the Health Care Reform Law, the law appears likely to continue the pressure on pharmaceutical pricing,
especially under the Medicare program, and may also increase our regulatory burdens and operating costs.

If we fail to comply with our reporting and payment obligations under U.S. governmental pricing programs, we could be required to reimburse
government programs for underpayments and could pay penalties, sanctions and fines which could have a material adverse effect on our business,
financial condition and results of operations.

As a condition of reimbursement by various U.S. federal and state healthcare programs, if any of our product candidates are approved by the FDA, we
will be required to calculate and report certain pricing information to U.S. federal and state healthcare agencies. For example, we would be required to
provide average selling price information to the Centers for Medicare & Medicaid Services on a quarterly basis in order to compute Medicare Part B payment
rates. Price reporting and payment obligations are highly complex and vary among products and programs. The calculation of average selling price includes a
number of inputs from contracts with wholesalers, specialty distributors, group purchasing organizations and other customers. It would also require us to
make an assessment of whether these agreements are deemed to be for bona fide services and that the services are deemed to be at fair market value in our
industry and for our products. Our processes for estimating amounts due under these governmental pricing programs will almost certainly involve subjective
decisions. As a result, our price reporting calculations would be subject to the risk of errors and our methodologies for calculating these prices could be
challenged under the federal False Claims Act or other laws. In addition, the Health Care Reform Law modified the rules related to certain price reports and
expanded the scope of pharmaceutical product sales to which Medicaid rebates apply, among other things. Uncertainty exists currently, as many of the
specific determinations necessary to implement this new legislation have yet to be decided and communicated to industry participants. This uncertainty
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in the interpretation of the legislation increases the chances of an error in price reporting, which could in turn lead to a legal challenge, restatement or
investigation. If we become subject to investigations, restatements or other inquiries concerning our compliance with price reporting laws and regulations, we
could be required to pay or be subject to additional reimbursements, penalties, sanctions or fines, which could have a material adverse effect on our business,
financial condition and results of operations.

Risks Related to Commercialization of Our Product Candidates

The FDA and other regulatory agencies strictly regulate the promotional claims that may be made about prescription products. If we are found to have
improperly promoted off-label uses, we may become subject to significant fines and other liability.

The FDA and other regulatory agencies strictly regulate the promotional claims that may be made about prescription products. In particular, a product
may not be promoted for uses that are not approved by the FDA or such other regulatory agencies as reflected in the product’s approved labeling. If we are
found to have promoted such off-label uses, we may become subject to significant government fines and other related liability. For example, the U.S.
government has levied large civil and criminal fines against companies for alleged improper promotion and has enjoined several companies from engaging in
off-label promotion. The government has also required companies to enter into complex corporate integrity agreements and/or non-prosecution agreements
that can impose significant restrictions and other burdens on the affected companies.

In addition, incentives under applicable U.S. laws encourage employees and physicians to report violations of rules governing promotional activities for
pharmaceutical products. These incentives could lead to so called whistleblower lawsuits as part of which such persons seek to collect a portion of moneys
allegedly overbilled to government agencies due to, for example, promotion of pharmaceutical products beyond labeled claims. Such lawsuits, whether with
or without merit, are typically time consuming and costly to defend. Such suits may also result in related stockholder lawsuits, which are also costly to
defend.

Our relationships with customers and payors will be subject to applicable anti-kickback, fraud and abuse and other healthcare laws and regulations,
which could expose us to criminal sanctions, civil penalties, contractual damages, reputational harm and diminished profits and future earnings.

Healthcare providers, physicians and others play a primary role in the recommendation and prescription of any products for which we obtain marketing
approval. Our future arrangements with third-party payors and customers may expose us to broadly applicable fraud and abuse and other healthcare laws and
regulations that may constrain the business or financial arrangements and relationships through which we market, sell and distribute our products for which
we obtain marketing approval. Restrictions under applicable federal and state healthcare laws and regulations include the following:
 

 
•  the federal healthcare anti-kickback statute prohibits, among other things, persons from knowingly and willfully soliciting, offering, receiving or

providing remuneration, directly or indirectly, in cash or in kind, to induce or reward either the referral of an individual for, or the purchase, order
or recommendation of, any good or service, for which payment may be made under federal healthcare programs such as Medicare and Medicaid;

 

 
•  the federal False Claims Act imposes criminal and civil penalties, including civil whistleblower or qui tam actions, against individuals or entities

for knowingly presenting, or causing to be presented, to the federal government, claims for payment that are false or fraudulent or making a false
statement to avoid, decrease or conceal an obligation to pay money to the federal government;

 

 

•  the federal Health Insurance Portability and Accountability Act of 1996, as amended by the Health Information Technology for Economic and
Clinical Health Act, imposes criminal and civil liability for executing a scheme to defraud any healthcare benefit program and also imposes
obligations, including mandatory contractual terms, with respect to safeguarding the privacy, security and transmission of individually
identifiable health information;
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 •  the federal false statements statute prohibits knowingly and willfully falsifying, concealing or covering up a material fact or making any
materially false statement in connection with the delivery of or payment for healthcare benefits, items or services;

 

 
•  the federal transparency requirements under the Health Care Reform Law requires manufacturers of drugs, devices, biologics and medical

supplies to report to the Department of Health and Human Services information related to physician payments and other transfers of value and
physician ownership and investment interests;

 

 

•  the U.S. Foreign Corrupt Practices Act prohibits U.S. companies and their representatives from paying, offering to pay, promising or authorizing
the payment of anything of value to any foreign government official, government staff member, political party or political candidate for the
purpose of obtaining or retaining business or to otherwise obtain favorable treatment or influence a person working in an official capacity, and
encompasses many healthcare professionals in many countries under the definition of a foreign government official;

 

 
•  the Bribery Act, which applies to U.S. companies such as ourselves that conduct business in the United Kingdom, proscribes giving and receiving

bribes in the public and private sectors, bribing a foreign public official and failing to have adequate procedures to prevent employees and other
agents from giving bribes; and

 

 

•  analogous state laws and regulations, such as state anti-kickback and false claims laws, may apply to sales or marketing arrangements and claims
involving healthcare items or services reimbursed by non-governmental third-party payors, including private insurers, and some state laws
require pharmaceutical companies to comply with the pharmaceutical industry’s voluntary compliance guidelines and the relevant compliance
guidance promulgated by the federal government in addition to requiring manufacturers to report information related to payments to physicians
and other healthcare providers or marketing expenditures.

Efforts to ensure that our business arrangements with third parties will comply with applicable healthcare laws and regulations will involve substantial
costs. It is possible that governmental authorities will conclude that our business practices may not comply with current or future statutes, regulations or case
law involving applicable fraud and abuse or other healthcare laws and regulations. If our operations are found to be in violation of any of these laws or any
other governmental regulations that may apply to us, we may be subject to significant civil, criminal and administrative penalties, damages, fines, exclusion
from government funded healthcare programs, such as Medicare and Medicaid, and the curtailment or restructuring of our operations. If any of the physicians
or other providers or entities with whom we expect to do business with are found to be not in compliance with applicable laws, they may be subject to
criminal, civil or administrative sanctions, including exclusions from government funded healthcare programs.

Our corporate compliance efforts cannot guarantee that we are in compliance with all potentially applicable regulations.

The development, manufacturing, pricing, sales, coverage and reimbursement of our products, together with our general operations, are or will be, if we
receive marketing approval for any of our product candidates, subject to extensive regulation by federal, state and other authorities within the United States
and numerous entities outside of the United States. While we are implementing a corporate compliance program based on what we believe are the current best
practices, we cannot provide any assurance that governmental authorities will find that our business practices comply with current or future administrative or
judicial interpretations of potentially applicable laws and regulations. If we fail to comply with any of these laws and regulations, we could be subject to a
range of regulatory actions, including suspension or termination of clinical trials, the failure to approve a product candidate, restrictions on our products or
manufacturing processes, withdrawal of products from the market, significant fines, disqualification or debarment from participation in federally-funded
healthcare programs or other sanctions or litigation, any of which events may have a significant adverse impact on our business.
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Risks Related to Employee Matters and Managing Growth

Our future success depends on our ability to retain our Chief Executive Officer and other key executives and to attract, retain and motivate qualified
personnel.

We are highly dependent on Robert J. Mulroy, our President and Chief Executive Officer, and the other principal members of our executive and
scientific teams. Although we have formal employment agreements with each of our executive officers, these agreements do not prevent our executives from
terminating their employment with us at any time. We do not maintain “key person” insurance for any of our executives or other employees. The loss of the
services of any of these persons could impede the achievement of our research, development and commercialization objectives.

Recruiting and retaining qualified scientific, clinical, manufacturing and sales and marketing personnel will also be critical to our success. We may not
be able to attract and retain these personnel on acceptable terms given the competition among numerous pharmaceutical and biotechnology companies for
similar personnel. We also experience competition for the hiring of scientific and clinical personnel from universities and research institutions. In addition, we
rely on consultants and advisors, including scientific and clinical advisors, to assist us in formulating our research and development and commercialization
strategy. Our consultants and advisors may be employed by employers other than us and may have commitments under consulting or advisory contracts with
other entities that may limit their availability to us.

We expect to expand our development, manufacturing, regulatory and sales and marketing capabilities, and as a result, we may encounter difficulties in
managing our growth, which could disrupt our operations.

We expect to experience significant growth in the number of our employees and the scope of our operations, particularly in the areas of drug
development, manufacturing, regulatory affairs and sales and marketing. To manage our anticipated future growth, we must continue to implement and
improve our managerial, operational and financial systems, expand our facilities and continue to recruit and train additional qualified personnel. Due to our
limited financial resources and the limited experience of our management team in managing a company with such anticipated growth, we may not be able to
effectively manage the expansion of our operations or recruit and train additional qualified personnel. The physical expansion of our operations may lead to
significant costs and may divert our management and business development resources. Any inability to manage growth could delay the execution of our
business plans or disrupt our operations.

We have entered into and may continue to enter into or seek to enter into business combinations and acquisitions which may be difficult to integrate,
disrupt our business, divert management attention or dilute stockholder value.

As part of our business strategy, we may enter into business combinations and acquisitions. Although we acquired Hermes in October 2009, we have
limited experience in making acquisitions. In addition, acquisitions are typically accompanied by a number of risks, including:
 

 •  the difficulty of integrating the operations and personnel of the acquired companies;
 

 •  the potential disruption of our ongoing business and distraction of management;
 

 •  potential unknown liabilities and expenses;
 

 •  the failure to achieve the expected benefits of the combination or acquisition;
 

 •  the maintenance of acceptable standards, controls, procedures and policies; and
 

 •  the impairment of relationships with employees as a result of any integration of new management and other personnel.
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If we are not successful in completing acquisitions that we may pursue in the future, we would be required to reevaluate our business strategy and we
may have incurred substantial expenses and devoted significant management time and resources in seeking to complete the acquisitions. In addition, with
future acquisitions, we could use substantial portions of our available cash as all or a portion of the purchase price. As we did for the acquisition of Hermes,
we could also issue additional securities as consideration for these acquisitions, which could cause our stockholders to suffer significant dilution.

Risks Related to Our Common Stock and This Offering

Our executive officers, directors and principal stockholders maintain the ability to significantly influence all matters submitted to stockholders for
approval.

Our executive officers, directors and stockholders who own more than 5% of our outstanding common stock, in the aggregate, beneficially own a large
portion of our capital stock. As a result, if these stockholders were to choose to act together, they would be able to significantly influence all matters
submitted to our stockholders for approval, as well as our management and affairs. For example, these persons, if they choose to act together, will
significantly influence the election of directors and approval of any merger, consolidation or sale of all or substantially all of our assets. This concentration of
voting power could allow, delay or prevent an acquisition of our company on terms that other stockholders may desire.

Provisions in our corporate charter documents and under Delaware law could make an acquisition of us, which may be beneficial to our stockholders,
more difficult and may prevent attempts by our stockholders to replace or remove our current management.

Provisions in our corporate charter and our bylaws may discourage, delay or prevent a merger, acquisition or other change in control of us that
stockholders may consider favorable, including transactions in which our stockholders might otherwise receive a premium for their shares. These provisions
could also limit the price that investors might be willing to pay in the future for shares of our common stock, thereby depressing the market price of our
common stock. In addition, these provisions may frustrate or prevent any attempts by our stockholders to replace or remove our current management by
making it more difficult for stockholders to replace members of our board of directors. Because our board of directors is responsible for appointing the
members of our management team, these provisions could in turn affect any attempt by our stockholders to replace current members of our management
team. Among others, these provisions:
 

 •  allow the authorized number of our directors to be changed only by resolution of our board of directors;
 

 •  establish advance notice requirements for stockholder proposals that can be acted on at stockholder meetings and nominations to our board of
directors;

 

 •  require that stockholder actions must be effected at a duly called stockholder meeting and prohibit actions by our stockholders by written consent;
 

 •  limit who may call stockholder meetings;
 

 
•  authorize our board of directors to issue preferred stock without stockholder approval, which could be used to institute a “poison pill” that would

work to dilute the stock ownership of a potential hostile acquirer, effectively preventing acquisitions that have not been approved by our board of
directors; and

 

 •  require the approval of the holders of at least 75% of the votes that all our stockholders would be entitled to cast to amend or repeal certain
provisions of our charter or bylaws.

Moreover, because we are incorporated in Delaware, we are governed by the provisions of Section 203 of the Delaware General Corporation Law,
which prohibits a person who owns in excess of 15% of our outstanding voting stock from merging or combining with us for a period of three years after the
date of the transaction in which the person acquired in excess of 15% of our outstanding voting stock, unless the merger or combination is approved in a
prescribed manner.
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Further, the repurchase right under the convertible senior notes in connection with a fundamental change (as defined therein) and any increase in the
conversion rate in connection with a make-whole fundamental change could also discourage a potential acquirer.

Our stock price has been and may in the future be volatile, which could cause holders of our common stock to incur substantial losses.

Our stock price has been and in the future may be subject to substantial price volatility. The stock market in general and the market for biotechnology
companies in particular have experienced extreme volatility that has often been unrelated to the operating performance of particular companies. As a result of
this volatility, our stockholders could incur substantial losses. The market price for our common stock may be influenced by many factors, including:
 

 •  the success of competitive products or technologies;
 

 •  results of clinical trials of our product candidates or those of our competitors;
 

 •  regulatory or legal developments in the United States and other countries;
 

 •  developments or disputes concerning patents or other proprietary rights;
 

 •  the recruitment or departure of key personnel;
 

 •  variations in our financial results or those of companies that are perceived to be similar to us;
 

 •  changes in the structure of healthcare payment systems;
 

 •  market conditions in the pharmaceutical and biotechnology sectors and issuance of new or changed securities analysts’ reports or
recommendations;

 

 •  general economic, industry and market conditions; and
 

 •  the other factors described in this “Risk Factors” section.

Because we do not anticipate paying any cash dividends on our common stock in the foreseeable future, capital appreciation, if any, will be the sole
source of gain for holders of our common stock.

We have never declared or paid cash dividends on our common stock. We currently intend to retain all of our future earnings, if any, to finance the
growth and development of our business. In addition, the terms of existing or any future debt agreements may preclude us from paying dividends. As a result,
capital appreciation, if any, of our common stock will be the sole source of gain for holders of our common stock for the foreseeable future.

Future sales of shares of our common stock, including by us or our directors and executive officers or shares issued upon the exercise of currently
outstanding options and warrants, or upon conversion of our outstanding convertible senior notes, could cause the market price of our common stock to
drop significantly, even if our business is doing well.

A substantial portion of our outstanding common stock can be traded without restriction at any time. In addition, a portion of our outstanding common
stock is currently restricted as a result of federal securities laws, but can be sold at any time subject to applicable volume limitations. As such, sales of a
substantial number of shares of our common stock in the public market could occur at any time. These sales, or the perception in the market that the
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holders of a large number of shares intend to sell shares, by us or others, could reduce the market price of our common stock. In addition, we have a
significant number of shares that are subject to outstanding options and warrants, and we may issue shares of our common stock upon conversion of our
outstanding convertible senior notes. The exercise of these options and warrants or the issuance of shares of our common stock upon conversion of our
outstanding convertible senior notes and the subsequent sale of the underlying common stock could cause a further decline in our stock price. These sales also
might make it difficult for us to sell equity securities in the future at a time and at a price that we deem appropriate. We cannot predict the size of future
issuances or the effect, if any, that this offering or any future issuances may have on the market price for our common stock.

Our management may invest or spend the proceeds of this offering in ways with which you may not agree or in ways which may not yield a significant
return, if any.

Our management will have broad discretion over the use of the net proceeds from this offering and could use them for purposes other than those
contemplated at the time of this offering. You may not agree with the manner in which our management chooses to allocate and spend these net proceeds. You
will not have the opportunity, as part of your investment decision, to assess whether the proceeds are being used appropriately. The net proceeds may be used
for corporate purposes that do not increase our operating results or market value. Until the net proceeds are used, they may be placed in investments that do
not produce significant income or investments that lose value.
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USE OF PROCEEDS

We may issue and sell shares of our common stock having aggregate sales proceeds of up to $40.0 million from time to time. Because there is no
minimum offering amount required as a condition to close this offering, the actual total public offering amount, commissions and proceeds to us, if any, are
not determinable at this time.

We intend to use the net proceeds from this offering, together with our other cash resources, to fund our preparation for and potential initiation of the
commercial launch in the United States as early as the fourth quarter of 2015 of MM-398 in combination with 5-FU and leucovorin for the treatment of
patients with metastatic adenocarcinoma of the pancreas who have been previously treated with gemcitabine-based therapy; the advancement and clinical
development of our other clinical stage product candidates, including MM-398 in additional indications; and our other preclinical and research and
development efforts. The balance, if any, will be used to fund capital expenditures, working capital and other general corporate purposes.

We have not determined the exact amounts we plan to spend on any of the items listed above or the timing of these expenditures. The amounts and
timing of our actual expenditures may vary significantly depending on numerous factors, including the progress of our development and commercialization
efforts, the status of and results from clinical trials, as well as any collaborations that we may enter into with third parties for our product candidates, and any
unforeseen cash needs. As a result, our management will retain broad discretion over the allocation of the net proceeds from this offering. We have no current
understandings, agreements or commitments for any material acquisitions or licenses of any products, businesses or technologies.

We expect that the net proceeds from this offering, if we issue and sell shares of our common stock with maximum aggregate sales proceeds of $40.0
million as specified in this prospectus, together with our unrestricted cash and cash equivalents and available-for-sale securities of $91.8 million as of
March 31, 2015 and $66.5 million of net milestones related to MM-398 that we anticipate receiving from Baxalta in 2015, after offsetting payments to
PharmaEngine, and anticipated cost sharing reimbursements from Baxalta, will enable us to fund our operations, including continued investment in our
research and development pipeline, into the second quarter of 2016. Based on our planned use of these funds, we expect that such funds will be sufficient to
enable us to fund a commercial launch of MM-398 in the United States if it receives marketing approval. We do not expect that such funds will be sufficient
to allow us to complete the development of any of our other product candidates. Any revenues from sales of MM-398, if it receives marketing approval, and
any additional net milestones related to MM-398 that we receive from Baxalta, after offsetting milestone payments to PharmaEngine, would provide further
funding for our operations.

However, it is possible that we will not achieve the progress that we expect because the actual costs and timing of the commercialization of MM-398,
as well as the preclinical and clinical development of our other product candidates, are difficult to predict, subject to substantial risks and delays and often
vary depending on the particular indication and development strategy.
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DIVIDEND POLICY

We have never declared or paid cash dividends on our common stock. We currently intend to retain all of our future earnings, if any, to finance the
growth and development of our business. We do not intend to pay cash dividends to holders of our common stock in the foreseeable future.

Under the Loan and Security Agreement with Hercules, we are prohibited from declaring or paying any cash dividends, or making any cash
distributions on, any class of our stock or other equity interest without Hercules’ prior written consent.
 

-38-



Table of Contents

DILUTION

If you invest in our common stock in this offering, your ownership interest will be diluted immediately to the extent of the difference between the price
you pay in this offering and the net tangible book value per share of our common stock after this offering.

Our net tangible book value as of March 31, 2015 was $(140.1) million, or $(1.28) per share of our common stock, based on approximately
109,386,000 shares of our common stock then outstanding. After giving effect to the assumed sale by us of shares of our common stock in the aggregate
amount of $40.0 million at an assumed public offering price of $12.08 per share (the last sale price of our common stock on July 10, 2015 as reported on The
NASDAQ Global Market), less the estimated commissions and estimated offering expenses payable by us, our net tangible book value at March 31, 2015
would have been $101.6 million, or $(0.90) per share. This represents an immediate increase in net tangible book value of $0.38 per share to existing
stockholders and an immediate dilution of $12.98 per share to investors in this offering. The following table illustrates this per share dilution. The as adjusted
information is illustrative only and will adjust based on the actual price to the public, the actual number of shares sold and other terms of the offering
determined at the time shares of our common stock are sold pursuant to this prospectus. The shares sold in this offering, if any, will be sold from time to time
at various prices.
 

Assumed public offering price per share $12.08  
Net tangible book value per share as of March 31, 2015 $(1.28) 
Increase per share attributable to new investors purchasing shares in this offering $ 0.38  
As adjusted net tangible book value per share after giving effect to this offering  (0.90) 

      
 

Dilution per share to new investors $12.98  
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DESCRIPTION OF CAPITAL STOCK

The following description of our capital stock is intended as a summary only. This description is based upon, and is qualified by reference to, our
certificate of incorporation, our bylaws and applicable provisions of Delaware corporate law. This summary is not complete. You should read our certificate
of incorporation and bylaws, which are filed as exhibits to the registration statement of which this prospectus forms a part, for the provisions that are
important to you.

Our authorized capital stock consists of 200,000,000 shares of common stock and 10,000,000 shares of preferred stock. As of June 30, 2015,
110,800,671 shares of common stock were outstanding, and no shares of preferred stock were outstanding.

Common Stock

Voting Rights. Holders of our common stock are entitled to one vote for each share held on all matters submitted to a vote of stockholders and do not
have cumulative voting rights. Each election of directors by our stockholders will be determined by a plurality of the votes cast by the stockholders entitled to
vote on the election. In general, except (1) for the election of directors, (2) as described below under “—Provisions of Our Certificate of Incorporation and
Bylaws and Delaware Law That May Have Anti-Takeover Effects—Super-Majority Voting,” (3) in the future to the extent that we have two or more classes
or series of stock outstanding with separate voting rights and (4) as otherwise required by law, any matter to be voted on by our stockholders at any meeting is
decided by the vote of the holders of a majority in voting power of the votes cast by the holders of shares of our stock present or represented at the meeting
and voting affirmatively or negatively on such matter.

Dividends. Holders of common stock are entitled to receive proportionately any dividends as may be declared by our board of directors, subject to any
preferential dividend rights of outstanding preferred stock.

Liquidation and Dissolution. In the event of our liquidation or dissolution, the holders of our common stock are entitled to receive proportionately all
assets available for distribution to stockholders after the payment of all debts and other liabilities and subject to the prior rights of any of our outstanding
preferred stock.

Other Rights. Holders of our common stock have no preemptive, subscription, redemption or conversion rights. The rights, preferences and privileges
of holders of our common stock are subject to and may be adversely affected by the rights of the holders of shares of any series of our preferred stock that we
may designate and issue in the future.

Transfer Agent and Registrar. Computershare Trust Company, N.A. is the transfer agent and registrar for our common stock.

NASDAQ Global Market. Our common stock is listed on The NASDAQ Global Market under the symbol “MACK.”

Preferred Stock

Under the terms of our certificate of incorporation, our board of directors is authorized to issue shares of preferred stock in one or more series without
stockholder approval. Our board of directors has the discretion to determine the rights, preferences, privileges and restrictions, including voting rights,
dividend rights, conversion rights, redemption privileges and liquidation preferences, of each series of preferred stock. The purpose of authorizing our board
of directors to issue preferred stock and determine its rights and preferences is to eliminate delays associated with a stockholder vote on specific issuances.
The issuance of preferred stock, while providing flexibility in connection with possible acquisitions, future financings and other corporate purposes, could
have the effect of making it more difficult for a third party to acquire, or could discourage a third party from seeking to acquire, a majority of our outstanding
voting stock. Currently, we have no shares of preferred stock outstanding.
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Effects of Authorized but Unissued Stock

We have shares of common stock and preferred stock available for future issuance without stockholder approval, subject to any limitations imposed by
the listing standards of The NASDAQ Global Market. We may utilize these additional shares for a variety of corporate purposes, including for future public
offerings to raise additional capital or facilitate corporate acquisitions or for payment as a dividend on our capital stock. The existence of unissued and
unreserved common stock and preferred stock may enable our board of directors to issue shares to persons friendly to current management or to issue
preferred stock with terms that could have the effect of making it more difficult for a third party to acquire, or could discourage a third party from seeking to
acquire, a controlling interest in our company by means of a merger, tender offer, proxy contest or otherwise. In addition, if we issue preferred stock, the
issuance could adversely affect the voting power of holders of common stock and the likelihood that such holders will receive dividend payments and
payments upon liquidation.

Provisions of Our Certificate of Incorporation and Bylaws and Delaware Law That May Have Anti-Takeover Effects

Delaware Law. We are subject to Section 203 of the Delaware General Corporation Law. Subject to certain exceptions, Section 203 prevents a publicly
held Delaware corporation from engaging in a “business combination” with any “interested stockholder” for three years following the date that the person
became an interested stockholder, unless either the interested stockholder attained such status with the approval of our board of directors, the business
combination is approved by our board of directors and stockholders in a prescribed manner or the interested stockholder acquired at least 85% of our
outstanding voting stock in the transaction in which it became an interested stockholder. A “business combination” includes, among other things, a merger or
consolidation involving us and the “interested stockholder” and the sale of more than 10% of our assets. In general, an “interested stockholder” is any entity
or person beneficially owning 15% or more of our outstanding voting stock and any entity or person affiliated with or controlling or controlled by such entity
or person.

Stockholder Action; Special Meeting of Stockholders; Advance Notice Requirements for Stockholder Proposals and Director Nominations. Our
certificate of incorporation and our bylaws provide that any action required or permitted to be taken by our stockholders at an annual meeting or special
meeting of stockholders may only be taken if it is properly brought before such meeting and may not be taken by written action in lieu of a meeting. Our
certificate of incorporation and our bylaws also provide that, except as otherwise required by law, special meetings of the stockholders can only be called by
our chairman of the board, our president or chief executive officer or our board of directors. In addition, our bylaws establish an advance notice procedure for
stockholder proposals to be brought before an annual meeting of stockholders, including proposed nominations of candidates for election to our board of
directors. Stockholders at an annual meeting may only consider proposals or nominations specified in the notice of meeting or brought before the meeting by
or at the direction of our board of directors, or by a stockholder of record on the record date for the meeting, who is entitled to vote at the meeting and who
has delivered timely written notice in proper form to our secretary of the stockholder’s intention to bring such business before the meeting. These provisions
could have the effect of delaying until the next stockholder meeting stockholder actions that are favored by the holders of a majority of our outstanding voting
securities. These provisions also could discourage a third party from making a tender offer for our common stock, because even if it acquired a majority of
our outstanding voting stock, it would be able to take action as a stockholder, such as electing new directors or approving a merger, only at a duly called
stockholders meeting and not by written consent.

Super-Majority Voting. The Delaware General Corporation Law provides generally that the affirmative vote of a majority of the shares entitled to vote
on any matter is required to amend a corporation’s certificate of incorporation or bylaws, unless a corporation’s certificate of incorporation or bylaws, as the
case may be, requires a greater percentage. Our bylaws may be amended or repealed by a majority vote of our board of directors or the affirmative vote of the
holders of at least 75% of the votes that all our stockholders would be entitled to cast in any annual election of directors. In addition, the affirmative vote of
the holders of at least 75% of the votes that all our stockholders would be entitled to cast in any election of directors is required to amend or repeal or to adopt
any provisions inconsistent with any of the provisions of our certificate of incorporation described above.
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Directors’ Liability

Our certificate of incorporation limits the personal liability of directors for breach of fiduciary duty to the maximum extent permitted by the Delaware
General Corporation Law and provides that no director will have personal liability to us or to our stockholders for monetary damages for breach of fiduciary
duty or other duty as a director. However, these provisions do not eliminate or limit the liability of any of our directors:
 

 •  for any breach of the director’s duty of loyalty to us or our stockholders;
 

 •  for acts or omissions not in good faith or which involve intentional misconduct or a knowing violation of law;
 

 •  for voting or assenting to unlawful payments of dividends, stock repurchases or other distributions; or
 

 •  for any transaction from which the director derived an improper personal benefit.

Any amendment to or repeal of these provisions will not eliminate or reduce the effect of these provisions in respect of any act, omission or claim that
occurred or arose prior to such amendment or repeal. If the Delaware General Corporation Law is amended to provide for further limitations on the personal
liability of directors of corporations, then the personal liability of our directors will be further limited to the greatest extent permitted by the Delaware General
Corporation Law.

Our certificate of incorporation provides that we must indemnify our directors and officers and we must advance expenses, including attorneys’ fees, to
our directors and officers in connection with legal proceedings, subject to very limited exceptions.

We maintain a general liability insurance policy that covers certain liabilities of our directors and officers arising out of claims based on acts or
omissions in their capacities as directors or officers. In addition, we have entered into indemnification agreements with our directors and executive officers.
These indemnification agreements may require us, among other things, to indemnify each such director or executive officer, as applicable, for some expenses,
including attorneys’ fees, judgments, fines and settlement amounts incurred by him in any action or proceeding arising out of his service as one of our
directors or executive officers, as applicable.

Certain of our non-employee directors may, through their relationships with their employers, be insured or indemnified against certain liabilities
incurred in their capacity as members of our board of directors.
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PLAN OF DISTRIBUTION

We have entered into a sales agreement with Cowen and Company, LLC, or Cowen, under which we may issue and sell from time to time up to
$40,000,000 of our common stock through Cowen as our sales agent. Sales of the common stock, if any, will be made at market prices by any method that is
deemed to be an “at the market” offering as defined in Rule 415 under the Securities Act, including without limitation sales made through The NASDAQ
Global Market, on any other existing trading market for the common stock or to or through a market maker. In addition, with our prior written consent,
Cowen may also sell the common stock in negotiated transactions.

Cowen will offer the common stock subject to the terms and conditions of the sales agreement on a daily basis or as otherwise agreed upon by us and
Cowen. We will designate the maximum amount of common stock to be sold through Cowen on a daily basis or otherwise determine such maximum amount
together with Cowen. Subject to the terms and conditions of the sales agreement, Cowen will use its commercially reasonable efforts consistent with its
normal trading and sales practices and applicable state and federal laws, rules and regulations and the rules of the NASDAQ Global Market to sell on our
behalf all of the shares of common stock requested to be sold by us. We may instruct Cowen not to sell common stock if the sales cannot be effected at or
above the price designated by us in any such instruction. We or Cowen may suspend the offering of the common stock being made through Cowen under the
sales agreement upon proper notice to the other party. We and Cowen each have the right, by giving written notice as specified in the sales agreement, to
terminate the sales agreement in each party’s sole discretion at any time.

Aggregate compensation payable to Cowen as sales agent shall be equal to 3% of the gross sales price of the shares sold through it pursuant to the sales
agreement.

Remaining sales proceeds, after deducting any expenses payable by us and any transaction fees imposed by any governmental or self-regulatory
organization in connection with the sales, will equal our net proceeds for the sale of such common stock.

Cowen will provide written confirmation to us following the close of trading on The NASDAQ Global Market, each day in which common stock is
sold through it as sales agent under the sales agreement. Each confirmation will include the number of shares of common stock sold through it as sales agent
on that day, the gross sales price per share, the net proceeds to us and the compensation payable by us to Cowen.

We will report at least quarterly the number of shares of common stock sold through Cowen under the sales agreement, the net proceeds to us and the
compensation paid by us to Cowen in connection with the sales of common stock.

Settlement for sales of common stock will occur, unless the parties agree otherwise, on the third business day that is also a trading day following the
date on which any sales were made in return for payment of the net proceeds to us. There is no arrangement for funds to be received in an escrow, trust or
similar arrangement.

In connection with the sales of the common stock on our behalf, Cowen may be deemed to be an “underwriter” within the meaning of the Securities
Act, and the compensation paid to Cowen may be deemed to be underwriting commissions or discounts. We have agreed in the sales agreement to provide
indemnification and contribution to Cowen against certain liabilities, including liabilities under the Securities Act. As sales agent, Cowen will not engage in
any transactions that stabilize our common stock.

We estimate that the total expenses of the offering payable by us, excluding commissions payable to Cowen under the sales agreement, will be
approximately $375,000.
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LEGAL MATTERS

The validity of the shares of common stock offered hereby will be passed upon for us by Wilmer Cutler Pickering Hale and Dorr LLP. Cowen and
Company, LLC is being represented in connection with this offering by Davis Polk  & Wardwell LLP, New York, New York.

EXPERTS

The financial statements and management’s assessment of the effectiveness of internal control over financial reporting (which is included in
Management’s Report on Internal Control over Financial Reporting) incorporated in this prospectus by reference to the Annual Report on Form 10-K for the
year ended December 31, 2014 have been so incorporated in reliance on the report of PricewaterhouseCoopers LLP, an independent registered public
accounting firm, given on the authority of said firm as experts in auditing and accounting.

WHERE YOU CAN FIND MORE INFORMATION

We file annual, quarterly and current reports, proxy statements and other information with the SEC. Our SEC filings are available to the public over the
Internet at the SEC’s website at http://www.sec.gov. Copies of certain information filed by us with the SEC are also available on our website at
http://www.merrimackpharma.com. Our website is not a part of this prospectus and is not incorporated by reference in this prospectus. You may also read and
copy any document we file at the SEC’s Public Reference Room, 100 F Street, N.E., Washington, D.C. 20549. Please call the SEC at 1-800-SEC-0330 for
further information on the operation of the Public Reference Room.

This prospectus is part of a registration statement we filed with the SEC. This prospectus omits some information contained in the registration
statement in accordance with SEC rules and regulations. You should review the information and exhibits in the registration statement for further information
on us and our consolidated subsidiaries and the securities we are offering. Statements in this prospectus concerning any document we filed as an exhibit to the
registration statement or that we otherwise filed with the SEC are not intended to be comprehensive and are qualified by reference to these filings. You should
review the complete document to evaluate these statements.

INCORPORATION BY REFERENCE

The SEC allows us to incorporate by reference much of the information we file with the SEC, which means that we can disclose important information
to you by referring you to those publicly available documents. The information that we incorporate by reference in this prospectus is considered to be part of
this prospectus. Because we are incorporating by reference future filings with the SEC, this prospectus is continually updated and those future filings may
modify or supersede some of the information included or incorporated in this prospectus. This means that you must look at all of the SEC filings that we
incorporate by reference to determine if any of the statements in this prospectus or in any document previously incorporated by reference have been modified
or superseded. This prospectus incorporates by reference the documents listed below (File No. 001-35409) and any future filings we make with the SEC
under Sections 13(a), 13(c), 14 or 15(d) of the Exchange Act (in each case, other than those documents or the portions of those documents not deemed to be
filed) until the offering of the securities under the registration statement is terminated or completed:
 

 •  Annual Report on Form 10-K for the fiscal year ended December 31, 2014, including the information specifically incorporated by reference into
the Annual Report on Form 10-K from our definitive proxy statement for the 2015 Annual Meeting of Stockholders;

 

 •  Quarterly Report on Form 10-Q for the fiscal quarter ended March 31, 2015;
 

 •  Current Reports on Form 8-K filed on January 22, 2015, February 13, 2015, May 14, 2015 and June 16, 2015; and
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 •  The description of our common stock contained in our Registration Statement on Form 8-A filed on January 27, 2012, including any amendments
or reports filed for the purpose of updating such description.

You may request a copy of these filings, at no cost, by writing or telephoning us at the following address or phone number:

Merrimack Pharmaceuticals, Inc.
One Kendall Square, Suite B7201
Cambridge, Massachusetts 02139

(617) 441-1000
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PART II.
INFORMATION NOT REQUIRED IN PROSPECTUS

Item 14. Other Expenses of Issuance and Distribution.*

Set forth below is an estimate (except in the case of the SEC registration fee) of the amount of fees and expenses to be incurred by the Registrant in
connection with the issuance and distribution of the offered securities, other than commissions.
 

SEC registration fee $ 4,648  
Printing fees and expenses  5,000  
Accounting fees and expenses  50,000  
Legal fees and expenses  300,000  
Miscellaneous  15,352  

    
 

Total $375,000  
 

* All amounts except the SEC registration fee are estimated.

Item 15. Indemnification of Directors and Officers.

Section 102 of the Delaware General Corporation Law permits a corporation to eliminate the personal liability of its directors or its stockholders for
monetary damages for a breach of fiduciary duty as a director, except where the director breached his or her duty of loyalty, failed to act in good faith,
engaged in intentional misconduct or knowingly violated a law, authorized the payment of a dividend or approved a stock repurchase in violation of Delaware
corporate law or obtained an improper personal benefit. The Registrant’s certificate of incorporation provides that no director shall be personally liable to it or
its stockholders for monetary damages for any breach of fiduciary duty as a director, notwithstanding any provision of law imposing such liability, except to
the extent that the Delaware General Corporation Law prohibits the elimination or limitation of liability of directors for breaches of fiduciary duty.

Section 145 of the Delaware General Corporation Law provides that a corporation has the power to indemnify a director, officer, employee or agent of
the corporation and certain other persons serving at the request of the corporation in related capacities against expenses (including attorneys’ fees), judgments,
fines and amounts paid in settlements actually and reasonably incurred by the person in connection with an action, suit or proceeding to which he or she is or
is threatened to be made a party by reason of such position, if such person acted in good faith and in a manner he or she reasonably believed to be in or not
opposed to the best interests of the corporation, and, in any criminal action or proceeding, had no reasonable cause to believe his or her conduct was unlawful,
except that, in the case of actions brought by or in the right of the corporation, no indemnification shall be made with respect to any claim, issue or matter as
to which such person shall have been adjudged to be liable to the corporation unless and only to the extent that the Court of Chancery or other adjudicating
court determines that, despite the adjudication of liability but in view of all of the circumstances of the case, such person is fairly and reasonably entitled to
indemnify for such expenses which the Court of Chancery or such other court shall deem proper.

The Registrant’s certificate of incorporation provides that it will indemnify each person who was or is a party or threatened to be made a party to any
threatened, pending or completed action, suit or proceeding whether civil, criminal, administrative or investigative (other than an action by or in the right of
us) by reason of the fact that he or she is or was, or has agreed to become, the Registrant’s director or officer, or is or was serving, or has agreed to serve, at
the Registrant’s request as a director, officer, partner, employee or trustee of, or in a similar capacity with, another corporation, partnership, joint venture, trust
or other enterprise (all such persons being referred to as an “Indemnitee”), or by reason of any action alleged to have been taken or omitted in such capacity,
against all expenses (including attorneys’ fees), judgments, fines and amounts paid in settlement actually and reasonably incurred in connection with such
action, suit or proceeding and any appeal therefrom, if such Indemnitee acted in good faith and in a manner he or she reasonably believed to be in, or not
opposed to, the Registrant’s best interests, and, with respect to any criminal action or proceeding, he or she had no reasonable cause to believe his or her
conduct was unlawful.
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The Registrant’s certificate of incorporation also provides that the Registrant will indemnify any Indemnitee who was or is a party to an action or suit
by or in the right of the Registrant to procure a judgment in its favor by reason of the fact that the Indemnitee is or was, or has agreed to become, the
Registrant’s director or officer, or is or was serving, or has agreed to serve, at the Registrant’s request as a director, officer, partner, employee or trustee or, or
in a similar capacity with, another corporation, partnership, joint venture, trust or other enterprise, or by reason of any action alleged to have been taken or
omitted in such capacity, against all expenses (including attorneys’ fees) and, to the extent permitted by law, amounts paid in settlement actually and
reasonably incurred in connection with such action, suit or proceeding, and any appeal therefrom, if the Indemnitee acted in good faith and in a manner he or
she reasonably believed to be in, or not opposed to, the Registrant’s best interests, except that no indemnification shall be made with respect to any claim,
issue or matter as to which such person shall have been adjudged to be liable to the Registrant, unless a court determines that, despite such adjudication but in
view of all of the circumstances, he or she is entitled to indemnification of such expenses. Notwithstanding the foregoing, to the extent that any Indemnitee
has been successful, on the merits or otherwise, he or she will be indemnified by the Registrant against all expenses (including attorneys’ fees) actually and
reasonably incurred by him or her or on his or her behalf in connection therewith. If the Registrant does not assume the defense, expenses must be advanced
to an Indemnitee under certain circumstances.

The Registrant has entered into indemnification agreements with its directors and executive officers. In general, these agreements provide that the
Registrant will indemnify the director or executive officer to the fullest extent permitted by law for claims arising in his or her capacity as a director or officer
of the Registrant or in connection with their service at the Registrant’s request for another corporation or entity. The indemnification agreements also provide
for procedures that will apply in the event that a director or executive officer makes a claim for indemnification and establish certain presumptions that are
favorable to the director or executive officer.

The Registrant maintains a general liability insurance policy which covers certain liabilities of its directors and officers arising out of claims based on
acts or omissions in their capacities as directors or officers.

Item 16. Exhibits.

The exhibits to this Registration Statement are listed in the exhibit index, which appears elsewhere herein and is incorporated herein by reference.

Item 17. Undertakings.

The undersigned Registrant hereby undertakes:
 

 (1) To file, during any period in which offers or sales are being made, a post-effective amendment to this registration statement:
 

 (i) to include any prospectus required by Section 10(a)(3) of the Securities Act of 1933, as amended (the “Securities Act”);
 

 

(ii) to reflect in the prospectus any facts or events arising after the effective date of this registration statement (or the most recent post-
effective amendment thereof) which, individually or in the aggregate, represent a fundamental change in the information set forth in this
registration statement. Notwithstanding the foregoing, any increase or decrease in volume of securities offered (if the total dollar value of
securities offered would not exceed that which was registered) and any deviation from the low or high end of the estimated maximum
offering range may be reflected in the form of prospectus filed with the Commission pursuant to Rule 424(b) if, in the aggregate, the
changes in volume and price represent no more than a 20 percent change in the maximum aggregate offering price set forth in the
“Calculation of Registration Fee” table in the effective registration statement; and
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 (iii) to include any material information with respect to the plan of distribution not previously disclosed in this registration statement or any
material change to such information in this registration statement;

provided, however, that paragraphs (1)(i), (1)(ii) and (1)(iii) do not apply if the information required to be included in a post-effective amendment by those
paragraphs is contained in reports filed with or furnished to the Commission by a Registrant pursuant to Section 13 or Section 15(d) of the Securities
Exchange Act of 1934, as amended (the “Exchange Act”), that are incorporated by reference in this registration statement, or is contained in a form of
prospectus filed pursuant to Rule 424(b) that is part of this registration statement.
 

 
(2) That, for the purposes of determining any liability under the Securities Act, each such post-effective amendment shall be deemed to be a new

registration statement relating to the securities offered therein, and the offering of such securities at the time shall be deemed to be the initial bona
fide offering thereof.

 
 (3) To remove from registration by means of a post-effective amendment any of the securities being registered which remain unsold at the

termination of the offering.
 
 (4) That, for the purpose of determining liability under the Securities Act to any purchaser:
 

 (i) each prospectus filed by a Registrant pursuant to Rule 424(b)(3) shall be deemed to be part of the registration statement as of the date the
filed prospectus was deemed part of and included in the registration statement; and

 

 

(ii) each prospectus required to be filed pursuant to Rule 424(b)(2), (b)(5), or (b)(7) as part of a registration statement in reliance on Rule
430B relating to an offering made pursuant to Rule 415(a)(1)(i), (vii) or (x) for the purpose of providing the information required by
Section 10(a) of the Securities Act shall be deemed to be part of and included in the registration statement as of the earlier of the date
such form of prospectus is first used after effectiveness or the date of the first contract of sale of securities in the offering described in the
prospectus. As provided in Rule 430B, for liability purposes of the issuer and any person that is at that date an underwriter, such date
shall be deemed to be a new effective date of the registration statement relating to the securities in the registration statement to which that
prospectus relates, and the offering of such securities at that time shall be deemed to be the initial bona fide offering thereof. Provided,
however, that no statement made in a registration statement or prospectus that is part of the registration statement or made in a document
incorporated or deemed incorporated by reference into the registration statement or prospectus that is part of the registration statement
will, as to a purchaser with a time of contract of sale prior to such effective date, supersede or modify any statement that was made in the
registration statement or prospectus that was part of the registration statement or made in any such document immediately prior to such
effective date.

 

 

(5) That, for the purpose of determining liability of a Registrant under the Securities Act to any purchaser in the initial distribution of the securities,
the undersigned Registrant undertakes that in a primary offering of securities of such undersigned Registrant pursuant to this registration
statement, regardless of the underwriting method used to sell the securities to the purchaser, if the securities are offered or sold to such purchaser
by means of any of the following communications, such undersigned Registrant will be a seller to the purchaser and will be considered to offer or
sell such securities to such purchaser:

 

 (i) any preliminary prospectus or prospectus of such undersigned Registrant relating to the offering required to be filed pursuant to Rule 424;
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 (ii) any free writing prospectus relating to the offering prepared by or on behalf of such undersigned Registrant or used or referred to by such
undersigned Registrant;

 

 (iii) the portion of any other free writing prospectus relating to the offering containing material information about such undersigned Registrant
or its securities provided by or on behalf of such undersigned Registrant; and

 

 (iv) any other communication that is an offer in the offering made by such undersigned Registrant to the purchaser.
 

 

(6) That, for purposes of determining any liability under the Securities Act, each filing of the Registrant’s annual report pursuant to Section 13(a) or
15(d) of the Exchange Act (and, where applicable, each filing of an employee benefit plan’s annual report pursuant to Section 15(d) of the
Exchange Act) that is incorporated by reference in this registration statement shall be deemed to be a new registration statement relating to the
securities offered therein, and the offering of such securities at that time shall be deemed to be the initial bona fide offering thereof.

 
 (7) That, for purposes of determining any liability under the Securities Act:
 

 
(i) the information omitted from the form of prospectus filed as part of the registration statement in reliance upon Rule 430A and contained

in the form of prospectus filed by the Registrant pursuant to Rule 424(b)(1) or (4) or 497(h) under the Securities Act shall be deemed to
be part of the registration statement as of the time it was declared effective; and

 

 (ii) each post-effective amendment that contains a form of prospectus shall be deemed to be a new registration statement relating to the
securities offered therein, and the offering of such securities at that time shall be deemed to be the initial bona fide offering thereof.

Insofar as indemnification for liabilities arising under the Securities Act may be permitted to directors, officers and controlling persons of any
Registrant pursuant to the indemnification provisions described herein, or otherwise, each Registrant has been advised that in the opinion of the Commission
such indemnification is against public policy as expressed in the Securities Act and is, therefore, unenforceable. In the event that a claim for indemnification
against such liabilities (other than the payment by a Registrant of expenses incurred or paid by a director, officer or controlling person of such Registrant in
the successful defense of any action, suit or proceeding) is asserted by such director, officer or controlling person in connection with the securities being
registered, such Registrant will, unless in the opinion of its counsel the matter has been settled by controlling precedent, submit to a court of appropriate
jurisdiction the question whether such indemnification by it is against public policy as expressed in the Securities Act and will be governed by the final
adjudication of such issue.
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SIGNATURES

Pursuant to the requirements of the Securities Act of 1933, as amended, the Registrant certifies that it has reasonable grounds to believe that it meets all
of the requirements for filing on Form S-3 and has duly caused this Registration Statement to be signed on its behalf by the undersigned, thereunto duly
authorized, in the City of Cambridge, Commonwealth of Massachusetts, on this 13th day of July, 2015.
 

MERRIMACK PHARMACEUTICALS, INC.

By:  /s/ Robert J. Mulroy
 Robert J. Mulroy
 President and Chief Executive Officer

POWER OF ATTORNEY AND SIGNATURES

We, the undersigned officers and directors of Merrimack Pharmaceuticals, Inc., hereby severally constitute and appoint Robert J. Mulroy and William
A. Sullivan, and each of them singly, our true and lawful attorneys with full power to any of them, and to each of them singly, to sign for us and in our names
in the capacities indicated below the Registration Statement on Form S-3 filed herewith and any and all amendments (including post-effective amendments)
to said Registration Statement, and any registration statement filed pursuant to Rule 462 under the Securities Act of 1933, as amended, in connection with
said Registration Statement, and to file or cause to be filed the same, with all exhibits thereto and other documents in connection therewith, with the Securities
and Exchange Commission, and generally to do all such things in our name and on our behalf in our capacities as officers and directors to enable Merrimack
Pharmaceuticals, Inc. to comply with the provisions of the Securities Act of 1933, as amended, and all requirements of the Securities and Exchange
Commission, hereby ratifying and confirming all that said attorneys, and each of them, or their substitute or substitutes, shall do or cause to be done by virtue
hereof.

Pursuant to the requirements of the Securities Act of 1933, as amended, this Registration Statement has been signed by the following persons in the
capacities and on the dates indicated.
 

Signature   Title  Date

/s/ Robert J. Mulroy
Robert J. Mulroy   

President, Chief Executive Officer and Director (Principal Executive
Officer)  

July 13, 2015

/s/ William A. Sullivan
William A. Sullivan   

Chief Financial Officer and Treasurer
(Principal Financial and Accounting Officer)  

July 13, 2015

/s/ Gary L. Crocker
Gary L. Crocker   

Chairman of the Board
 

July 13, 2015

/s/ John M. Dineen
John M. Dineen   

Director
 

July 13, 2015

/s/ Vivian S. Lee, M.D., Ph.D.
Vivian S. Lee, M.D., Ph.D.   

Director
 

July 13, 2015

/s/ John Mendelsohn, M.D.
John Mendelsohn, M.D.   

Director
 

July 13, 2015
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Signature   Title  Date

/s/ Ulrik B. Nielsen, Ph.D.
Ulrik B. Nielsen, Ph.D.   

Director
 

July 13, 2015

/s/ Michael E. Porter, Ph.D.
Michael E. Porter, Ph.D.   

Director
 

July 13, 2015

/s/ James H. Quigley
James H. Quigley   

Director
 

July 13, 2015

/s/ Russell T. Ray
Russell T. Ray   

Director
 

July 13, 2015
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Exhibit 1.1

EXECUTION COPY

MERRIMACK PHARMACEUTICALS, INC.

$40,000,000 of shares of Common Stock, par value $0.01 per share

Sales Agreement

July 13, 2015

Cowen and Company, LLC
599 Lexington Avenue
New York, New York 10022

Ladies and Gentlemen:

Merrimack Pharmaceuticals, Inc., a Delaware corporation (the “Company”), confirms its agreement (this “Agreement”) with Cowen and Company,
LLC (“Cowen”), as follows:

1. Issuance and Sale of Shares. The Company agrees that, from time to time during the term of this Agreement, on the terms and subject to the
conditions set forth herein, it may issue and sell through Cowen, acting as agent and/or principal, shares of the Company’s common stock, par value $0.01 per
share (the “Common Stock”), having an aggregate offering price of up to $40,000,000 (the “Placement Shares”). Notwithstanding anything to the contrary
contained herein, the parties hereto agree that compliance with the limitation set forth in this Section 1 on the number of shares of Common Stock issued and
sold under this Agreement shall be the sole responsibility of the Company, and Cowen shall have no obligation in connection with such compliance. The
issuance and sale of the Placement Shares through Cowen will be effected pursuant to the Registration Statement (as defined below) filed by the Company
and declared effective by the Securities and Exchange Commission (the “Commission”), although nothing in this Agreement shall be construed as requiring
the Company to use the Registration Statement (as defined below) to issue the Placement Shares.

The Company has filed, or will file, in accordance with the provisions of the Securities Act of 1933, as amended, and the rules and regulations
thereunder (collectively, the “Securities Act”), with the Commission a registration statement on Form S-3, including a prospectus specifically relating to the
Placement Shares, to be issued from time to time by the Company, and which incorporates by reference documents that the Company has filed or will file in
accordance with the provisions of the Securities Exchange Act of 1934, as amended, and the rules and regulations thereunder (collectively, the “Exchange
Act”). The Company will furnish to Cowen, for use by Cowen, copies of the prospectus included as part of such registration statement relating to the
Placement Shares to be issued from time to time by the Company pursuant to this Agreement. Except where the context otherwise requires, such registration
statement, as amended when it first becomes or became effective, including all documents filed as part thereof or incorporated by reference therein, and
including any information contained in a Prospectus (as defined below) subsequently filed with the Commission pursuant to Rule 424(b) under the Securities
Act or deemed to be a part of such registration statement pursuant to Rule 430B or 462(b) of the Securities Act, is herein called the “Registration Statement.”
The prospectus, including all documents incorporated therein by reference, included in the Registration Statement, as it may be supplemented by any
prospectus supplement, in the form in which such prospectus and/or prospectus supplement have most recently been filed by the Company with the
Commission pursuant to Rule 424(b) under the Securities Act, together
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with any “issuer free writing prospectus,” as defined in Rule 433 of the Securities Act (“Rule 433”), relating to the Placement Shares that (i) is required to be
filed with the Commission by the Company or (ii) is exempt from filing pursuant to Rule 433(d)(5)(i), in each case in the form filed or required to be filed
with the Commission or, if not required to be filed, in the form retained in the Company’s records pursuant to Rule 433(g), is herein called the “Prospectus.”
Any reference herein to the Registration Statement, the Prospectus or any amendment or supplement thereto shall be deemed to refer to and include the
documents incorporated by reference therein, and any reference herein to the terms “amend,” “amendment” or “supplement” with respect to the Registration
Statement or the Prospectus shall be deemed to refer to and include the filing after the execution hereof of any document with the Commission deemed to be
incorporated by reference therein. For purposes of this Agreement, all references to the Registration Statement, the Prospectus or to any amendment or
supplement thereto shall be deemed to include any copy filed with the Commission pursuant to either the Electronic Data Gathering Analysis and Retrieval
System or any successor thereto (collectively, “EDGAR”).

2. Placements. Each time that the Company wishes to issue and sell the Placement Shares (each, a “Placement”), it will notify Cowen by email notice
(or other method mutually agreed to in writing by the parties) (a “Placement Notice”) containing the parameters in accordance with which it desires such
Placement Shares to be sold, which shall at a minimum include the applicable number of Placement Shares to be issued, the time period during which sales
are requested to be made, any limitation on the number of Placement Shares that may be sold in any one Trading Day (as defined in Section 3) and any
minimum price below which sales may not be made, a form of which containing such minimum sales parameters necessary is attached hereto as Schedule 1.
The Placement Notice shall originate from any of the individuals from the Company set forth on Schedule 2 (with a copy to each of the other individuals from
the Company listed on such schedule), and shall be addressed to each of the individuals from Cowen set forth on Schedule 2, as such Schedule 2 may be
amended in writing from time to time. The Placement Notice shall be effective upon receipt by Cowen unless and until (i) in accordance with the notice
requirements set forth in Section 4, Cowen declines to accept the terms contained therein for any reason, in its sole discretion, (ii) the entire amount of the
applicable number of Placement Shares have been sold, (iii) in accordance with the notice requirements set forth in Section 4, the Company suspends or
terminates the Placement Notice for any reason, in its sole discretion, (iv) the Company issues a subsequent Placement Notice with parameters superseding
those on the earlier dated Placement Notice, or (v) the Agreement has been terminated under the provisions of Section 11. The amount of any discount,
commission or other compensation to be paid by the Company to Cowen in connection with the sale of the Placement Shares shall be calculated in
accordance with the terms set forth in Schedule 3. It is expressly acknowledged and agreed that neither the Company nor Cowen will have any obligation
whatsoever with respect to a Placement or any Placement Shares unless and until the Company delivers a Placement Notice to Cowen and Cowen does not
decline such Placement Notice pursuant to the terms set forth above, and then only upon the terms specified therein and herein. In the event of a conflict
between the terms of this Agreement and the terms of a Placement Notice, the terms of the Placement Notice will control.

3. Sale of Placement Shares by Cowen. Subject to the terms and conditions herein set forth, upon the Company’s issuance of a Placement Notice, and
unless the sale of the Placement Shares described therein has been declined, suspended, or otherwise terminated in accordance with the terms of this
Agreement, Cowen, for the period specified in the Placement Notice, will use its commercially reasonable efforts consistent with its normal trading and sales
practices and applicable state and federal laws, rules and regulations and the rules of the NASDAQ Global Market (the “NASDAQ Market”) to sell such
Placement Shares up to the amount specified in such Placement Notice, and otherwise in accordance with the terms of such Placement Notice. Cowen will
provide written confirmation to the Company (including by email correspondence to each of the individuals of the Company set forth on Schedule 2, if
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receipt of such correspondence is actually acknowledged by any of the individuals to whom the notice is sent, other than via auto-reply) no later than the
opening of the Trading Day (as defined below) immediately following the Trading Day on which it has made sales of Placement Shares hereunder setting
forth the number of Placement Shares sold on such day, the compensation payable by the Company to Cowen pursuant to Section 2 with respect to such sales,
and the Net Proceeds (as defined below) payable to the Company, with an itemization of the deductions made by Cowen (as set forth in Section 5(a)) from the
gross proceeds that it receives from such sales. Cowen may sell Placement Shares by any method permitted by law deemed to be an “at the market” offering
as defined in Rule 415 of the Securities Act, including without limitation sales made through the NASDAQ Market, on any other existing trading market for
the Common Stock or to or through a market maker. If expressly authorized by the Company in a Placement Notice, Cowen may also sell Placement Shares
in negotiated transactions. Cowen shall not purchase Placement Shares for its own account as principal unless expressly authorized to do so by the Company
in a Placement Notice. The Company acknowledges and agrees that (i) there can be no assurance that Cowen will be successful in selling Placement Shares,
and (ii) Cowen will incur no liability or obligation to the Company or any other person or entity if it does not sell Placement Shares for any reason other than
a failure by Cowen to use its commercially reasonable efforts consistent with its normal trading and sales practices to sell such Placement Shares as required
under this Section 3. For the purposes hereof, “Trading Day” means any day on which the Common Stock is purchased and sold on the principal market on
which the Common Stock is listed or quoted.

4. Suspension of Sales.

(a) The Company or Cowen may, upon notice to the other party in writing (including by email correspondence to each of the individuals of the
other party set forth on Schedule 2, if receipt of such correspondence is actually acknowledged by any of the individuals to whom the notice is sent, other than
via auto-reply) or by telephone (confirmed immediately by verifiable facsimile transmission or email correspondence to each of the individuals of the other
party set forth on Schedule 2), suspend any sale of Placement Shares; provided, however, that such suspension shall not affect or impair either party’s
obligations with respect to any Placement Shares sold hereunder prior to the receipt of such notice. Each of the Parties agrees that no such notice under this
Section 4 shall be effective against the other unless it is made to one of the individuals named on Schedule 2 hereto, as such schedule may be amended from
time to time.

(b) Notwithstanding any other provision of this Agreement, during any period in which the Company is in possession of material non-public
information, the Company and Cowen agree that (i) no sale of Placement Shares will take place, (ii) the Company shall not request the sale of any Placement
Shares, and (iii) Cowen shall not be obligated to sell or offer to sell any Placement Shares.

(c) If either Cowen or the Company has reason to believe that the exemptive provisions set forth in Rule 101(c)(1) of Regulation M under the
Exchange Act are not satisfied with respect to the Common Stock, it shall promptly notify the other party, and Cowen may, at its sole discretion, suspend
sales of the Placement Shares under this Agreement. Cowen shall calculate on a weekly basis the average daily trading volume (as defined by Rule 100 of
Regulation M under the Exchange Act) of the Common Stock.

5. Settlement.

(a) Settlement of Placement Shares. Unless otherwise specified in the applicable Placement Notice, settlement for sales of Placement Shares will
occur on the third (3rd) Trading Day (or such earlier day as is industry practice for regular-way trading) following the date on which such sales are
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made (each, a “Settlement Date” and the first such settlement date, the “First Delivery Date”). The amount of proceeds to be delivered to the Company on a
Settlement Date against receipt of the Placement Shares sold (the “Net Proceeds”) will be equal to the aggregate sales price received by Cowen at which such
Placement Shares were sold, after deduction for (i) Cowen’s commission, discount or other compensation for such sales payable by the Company pursuant to
Section 2 hereof and as set forth on Schedule 3 hereof, (ii) any other amounts due and payable by the Company to Cowen hereunder pursuant to Section 12
hereof, and (iii) any transaction fees imposed by any governmental or self-regulatory organization in respect of such sales.

(b) Delivery of Placement Shares. On or before each Settlement Date, the Company will, or will cause its transfer agent to, electronically transfer
the Placement Shares being sold by crediting Cowen’s or its designee’s account (provided Cowen shall have given the Company written notice of such
designee at least one Trading Day prior to the Settlement Date) at The Depository Trust Company through its Deposit and Withdrawal at Custodian System or
by such other means of delivery as may be mutually agreed upon by the parties hereto which in all cases shall be freely tradeable, transferable, registered
shares in good deliverable form. On each Settlement Date, Cowen will deliver the related Net Proceeds in same day funds to an account designated by the
Company on, or prior to, the Settlement Date. The Company agrees that if the Company, or its transfer agent (if applicable), defaults in its obligation to
deliver duly authorized Placement Shares on a Settlement Date through no fault of Cowen, then the Company agrees that in addition to and in no way limiting
the rights and obligations set forth in Section 9(a) (Indemnification and Contribution) hereto, it will (i) hold Cowen harmless against any loss, claim, damage,
or reasonable documented expense (including reasonable documented legal fees and expenses), as incurred, arising out of or in connection with such default
by the Company and (ii) pay to Cowen any commission, discount, or other compensation to which it would otherwise have been entitled absent such default.

6. Representations and Warranties of the Company. The Company represents and warrants to, and agrees with, Cowen, unless such representation,
warranty or agreement specifies otherwise, that as of the date of this Agreement and as of each Applicable Time (as defined in Section 16(d)):

(a) Registration Statement and Prospectus. The Registration Statement is an “automatic shelf registration statement” as defined under Rule 405 of the
Securities Act that has been filed with the Commission not earlier than three years prior to the date hereof; such registration statement, and any post-effective
amendment thereto, shall have become effective under the Securities Act prior to the issuance of any Placement Notice by the Company; and no notice of
objection of the Commission to the use of such registration statement or any post-effective amendment thereto pursuant to Rule 401(g)(2) under the Securities
Act has been received by the Company. No order suspending the effectiveness of the Registration Statement has been issued by the Commission, and, to the
knowledge of the Company, no proceeding for that purpose or pursuant to Section 8A of the Securities Act against the Company or related to the offering of
the Placement Shares has been initiated or threatened by the Commission; as of the applicable effective date of the Registration Statement and any post-
effective amendment thereto, the Registration Statement and any such post-effective amendment complied and will comply in all material respects with the
Securities Act, and did not and will not contain any untrue statement of a material fact or omit to state a material fact required to be stated therein or necessary
in order to make the statements therein not misleading; and as of the date of the Prospectus and any amendment or supplement thereto and as of each of the
Settlement Dates, as the case may be, the Prospectus, as then amended or supplemented, will not contain any untrue statement of a material fact or omit to
state a material fact necessary in order to make the statements therein, in the light of the circumstances under which they were made, not misleading; provided
that the Company makes no representation and warranty with respect to any statements or omissions made in reliance upon and in conformity with
information relating to Cowen
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furnished to the Company in writing by Cowen expressly for use in the Registration Statement and the Prospectus and any amendment or supplement thereto,
it being understood and agreed that the only such information furnished by Cowen consists of the Agent’s Information (as defined in Section 16(e)). The
Company meets the requirements for use of Form S-3 under the Securities Act. The sale of the of the Placement Shares hereunder meets the requirements of
General Instruction I.B.1 of Form S-3.

(b) Offering Materials Furnished to Cowen. The Company has delivered to Cowen one complete copy of the Registration Statement and a copy
of each consent and certificate of experts filed as a part thereof, and conformed copies of the Registration Statement (without exhibits) and the Prospectus, as
amended or supplemented, in such quantities and at such places as Cowen has reasonably requested.

(c) Not an Ineligible Issuer. The Company currently is not an “ineligible issuer,” as defined in Rule 405 of the rules and regulation of the
Commission. The Company agrees to notify Cowen promptly upon the Company becoming an “ineligible issuer.”

(d) Distribution of Offering Materials by the Company. The Company has not distributed and will not distribute, prior to the completion of
Cowen’s distribution of the Placement Shares, any offering material in connection with the offering and sale of the Placement Shares other than the
Registration Statement or the Prospectus, as then amended or supplemented.

(e) Authorization of the Placement Shares. The Placement Shares to be sold by Cowen, acting as agent and/or principal for the Company, has
been duly authorized for issuance and sale pursuant to this Agreement and, when issued and delivered by the Company to Cowen pursuant to this Agreement
and paid for as provided herein, will be duly authorized, validly issued, fully paid and nonassessable.

(f) The Sales Agreement. This Agreement has been duly authorized, executed and delivered by, and is a valid and binding agreement of, the
Company, enforceable in accordance with its terms, except as rights to indemnification hereunder may be limited by applicable law and except as the
enforcement hereof may be limited by bankruptcy, insolvency, reorganization, moratorium or other similar laws relating to or affecting the rights and
remedies of creditors or by general equitable principles.

(g) Issuer Free Writing Prospectus. Other than the Registration Statement and the Prospectus, as then amended or supplemented, the Company
(including its agents and representatives, other than Cowen in its capacity as such) has not prepared, used, authorized, approved or referred to and will not
prepare, use, authorize, approve or refer to any “written communication” (as defined in Rule 405 under the Securities Act) that constitutes an offer to sell or
solicitation of an offer to buy the Placement Shares (each such communication by the Company or its agents and representatives (other than a communication
referred to in clause (i) below) an “Issuer Free Writing Prospectus”) other than (i) any document not constituting a prospectus pursuant to Section 2(a)(10)(a)
of the Securities Act or Rule 134 under the Securities Act or (ii) the documents listed on Annex B hereto, each electronic road show and any other written
communications approved in writing in advance by Cowen. Each such Issuer Free Writing Prospectus complied in all material respects with the Securities
Act, has been or will be (within the time period specified in Rule 433) filed in accordance with the Securities Act (to the extent required thereby) and, when
taken together with the Prospectus accompanying, or delivered prior to delivery of, such Issuer Free Writing Prospectus, did not, and as of the applicable
Settlement Date, will not, contain any untrue statement of a material fact or omit to state a material fact necessary in order to make the statements therein, in
the light of the circumstances under which they were made, not misleading; provided that the Company makes no representation and warranty with respect to
any statements or
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omissions made in each such Issuer Free Writing Prospectus or Prospectus in reliance upon and in conformity with information relating to Cowen furnished
to the Company in writing by Cowen expressly for use in such Issuer Free Writing Prospectus or Prospectus, it being understood and agreed that the only
such information furnished by Cowen consists of the Agent’s Information.

(h) Incorporated Documents. The documents incorporated by reference in the Registration Statement and the Prospectus, when they were filed
with the Commission conformed in all material respects to the requirements of the Exchange Act, and none of such documents contained any untrue
statement of a material fact or omitted to state a material fact necessary to make the statements therein, in the light of the circumstances under which they
were made, not misleading; and any further document so filed and incorporated by reference in the Registration Statement or the Prospectus, when such
documents are filed with the Commission, will conform in all material respects to the requirements of the Exchange Act and will not contain any untrue
statement of a material fact or omit to state a material fact necessary to make the statements therein, in the light of the circumstances under which they were
made, not misleading.

(i) Financial Statements. The financial statements (including the related notes thereto) of the Company and its consolidated subsidiaries included
or incorporated by reference in the Registration Statement and the Prospectus comply in all material respects with the applicable requirements of the
Securities Act and the Exchange Act, as applicable, and present fairly the financial position of the Company and its consolidated subsidiaries as of the dates
indicated and the results of their operations and the changes in their cash flows for the periods specified; such financial statements have been prepared in
conformity with generally accepted accounting principles in the United States (“GAAP”) applied on a consistent basis throughout the periods covered
thereby, except as otherwise disclosed therein and, in the case of unaudited, interim financial statements, subject to normal year-end audit adjustments and the
exclusion of certain footnotes, and any supporting schedules included or incorporated by reference in the Registration Statement present fairly the information
required to be stated therein; and the other financial information included or incorporated by reference in the Registration Statement and the Prospectus has
been derived from the accounting records of the Company and its consolidated subsidiaries and presents fairly the information shown thereby.

(j) No Material Adverse Change. Since the date of the most recent financial statements of the Company included or incorporated by reference in
the Registration Statement and the Prospectus, (i) there has not been any material change in short-term debt or long-term debt of the Company or any of its
subsidiaries, or any dividend or distribution of any kind declared, set aside for payment, paid or made by the Company on any class of capital stock, or any
material adverse change, or any development that would reasonably be expected to result in a material adverse change, in or affecting the business, properties,
management, financial position, stockholders’ equity, results of operations or prospects of the Company and its subsidiaries taken as a whole; (ii) neither the
Company nor any of its subsidiaries has entered into any transaction or agreement (whether or not in the ordinary course of business) that is material to the
Company and its subsidiaries taken as a whole or incurred any liability or obligation, direct or contingent, that is material to the Company and its subsidiaries
taken as a whole; and (iii) neither the Company nor any of its subsidiaries has sustained any loss or interference with its business that is material to the
Company and its subsidiaries taken as a whole and that is either from fire, explosion, flood or other calamity, whether or not covered by insurance, or from
any labor disturbance or dispute or any action, order or decree of any court or arbitrator or governmental or regulatory authority, except in each of the
foregoing clauses (i), (ii) or (iii) as otherwise disclosed in the Registration Statement and the Prospectus, as then amended or supplemented.
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(k) Organization and Good Standing. The Company and each of its subsidiaries have been duly organized and are validly existing and in good
standing under the laws of their respective jurisdictions of organization, are duly qualified to do business and are in good standing in each jurisdiction in
which their respective ownership or lease of property or the conduct of their respective businesses requires such qualification, and have all power and
authority necessary to own or hold their respective properties and to conduct the businesses in which they are engaged, except where the failure to be so
qualified or in good standing or have such power or authority would not, individually or in the aggregate, have a material adverse effect on the business,
properties, management, financial position, stockholders’ equity, results of operations or prospects of the Company and its subsidiaries taken as a whole or on
the performance by the Company of its obligations under this Agreement (a “Material Adverse Effect”). The Company does not, as of the date of this
Agreement, own or control, directly or indirectly, any corporation, association or other entity other than the subsidiaries listed in Exhibit 21 to the Registration
Statement.

(l) Capitalization. The Company has an authorized capitalization as set forth in the Registration Statement and the Prospectus under the heading
“Capitalization”; all the outstanding shares of capital stock of the Company have been duly and validly authorized and issued and are fully paid and non-
assessable and are not subject to any pre-emptive or similar rights; except as described in or expressly contemplated by the Prospectus, as then amended or
supplemented, there are no outstanding rights (including, without limitation, pre-emptive rights), warrants or options to acquire, or instruments convertible
into or exchangeable for, any shares of capital stock or other equity interest in the Company or any of its subsidiaries, or any contract, commitment,
agreement, understanding or arrangement of any kind relating to the issuance of any capital stock of the Company or any such subsidiary, any such
convertible or exchangeable securities or any such rights, warrants or options; the capital stock of the Company conforms in all material respects to the
description thereof contained in the Registration Statement and the Prospectus, as then amended or supplemented; and all the outstanding shares of capital
stock or other equity interests of each subsidiary owned, directly or indirectly, by the Company have been duly and validly authorized and issued, are fully
paid and non-assessable (except, in the case of any foreign subsidiary, for directors’ qualifying shares ) and are owned directly or indirectly by the Company,
free and clear of any lien, charge, encumbrance, security interest, restriction on voting or transfer or any other claim of any third party.

(m) Stock Options. With respect to the stock options (the “Stock Options”) granted pursuant to the stock-based compensation plans of the
Company and its subsidiaries (the “Company Stock Plans”), (i) to the knowledge of the Company, each Stock Option intended to qualify as an “incentive
stock option” under Section 422 of the Code so qualifies, (ii) each grant of a Stock Option was duly authorized no later than the date on which the grant of
such Stock Option was by its terms to be effective (the “Grant Date”) by all necessary corporate action, including, as applicable, approval by the board of
directors of the Company (or a duly constituted and authorized committee thereof) and any required stockholder approval by the necessary number of votes or
written consents, and, to the knowledge of the Company (other than with respect to due execution and delivery by the Company), the award agreement
governing such grant (if any) was duly executed and delivered by each party thereto, (iii) each such grant was made in accordance with the terms of the
Company Stock Plans, applicable Exchange Act and all other laws and regulatory rules or requirements, including applicable rules of the NASDAQ Market
and any other exchange on which Company securities are traded, and (iv) each such grant was properly accounted for in accordance with GAAP in the
financial statements (including the related notes) of the Company and, as applicable, disclosed in the Company’s filings with the Commission in accordance
with the Exchange Act and all other applicable laws. The Company has not knowingly granted, and there is no and has been no policy or practice of the
Company of granting, Stock Options prior to, or otherwise coordinating the grant of Stock Options with, the release or other public announcement of material
information regarding the Company or its subsidiaries or their results of operations or prospects.
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(n) Due Authorization. The Company has full right, power and authority to execute and deliver this Agreement and to perform its obligations
hereunder; and all action required to be taken for the due and proper authorization, execution and delivery by it of this Agreement and the consummation by it
of the transactions contemplated hereby has been duly and validly taken.

(o) Sales Agreement. This Agreement has been duly authorized, executed and delivered by the Company.

(p) [Reserved].

(q) Descriptions of the Sales Agreement. This Agreement conforms in all material respects to the description thereof contained in the Registration
Statement and the Prospectus.

(r) No Violation or Default. Neither the Company nor any of its subsidiaries is (i) in violation of its charter or by-laws or similar organizational
documents; (ii) in default, and no event has occurred that, with notice or lapse of time or both, would constitute such a default, in the due performance or
observance of any term, covenant or condition contained in any indenture, mortgage, deed of trust, loan agreement or other agreement or instrument to which
the Company or any of its subsidiaries is a party or by which the Company or any of its subsidiaries is bound or to which any of the property or assets of the
Company or any of its subsidiaries is subject; or (iii) in violation of any law or statute or any judgment, order, rule or regulation of any court or arbitrator or
governmental or regulatory authority having jurisdiction over the Company or any of its subsidiaries, except, in the case of clauses (ii) and (iii) above, for any
such default or violation that would not, individually or in the aggregate, have a Material Adverse Effect.

(s) No Conflicts. The execution, delivery and performance by the Company of this Agreement, the issuance and sale of the Placement Shares and
the consummation of the transactions contemplated by this Agreement will not (i) conflict with or result in a breach or violation of any of the terms or
provisions of, or constitute a default under, or result in the creation or imposition of any lien, charge or encumbrance upon any property or assets of the
Company or any of its subsidiaries pursuant to, any indenture, mortgage, deed of trust, loan agreement or other agreement or instrument to which the
Company or any of its subsidiaries is a party or by which the Company or any of its subsidiaries is bound or to which any of the property or assets of the
Company or any of its subsidiaries is subject, (ii) result in any violation of the provisions of the charter or by-laws or similar organizational documents of the
Company or any of its subsidiaries or (iii) result in the violation of any law or statute or any judgment, order, rule or regulation of any court or arbitrator or
governmental or regulatory authority having jurisdiction over the Company or any of its subsidiaries, except, in the case of clauses (i) and (iii) above, for any
such conflict, breach, violation or default that would not, individually or in the aggregate, have a Material Adverse Effect.

(t) No Consents Required. No consent, approval, authorization, order, license, registration or qualification of or with any court or arbitrator or
governmental or regulatory authority is required for the execution, delivery and performance by the Company of this Agreement, the issuance and sale of the
Placement Shares and the consummation of the transactions contemplated by this Agreement, except for the registration of the Placement Shares under the
Securities Act and such consents, approvals, authorizations, orders and registrations or qualifications as have already been obtained or made or as may be
required by the Financial Industry Regulatory Authority, Inc. (“FINRA”) or the NASDAQ Market or under applicable state securities laws in connection with
the purchase and distribution of the Placement Shares by Cowen.
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(u) Legal Proceedings. Except as described in the Registration Statement and the Prospectus, as then amended or supplemented, there are no
legal, governmental or regulatory investigations, actions, suits or proceedings pending to which the Company or any of its subsidiaries is a party or to which
any property of the Company or any of its subsidiaries is subject that, individually or in the aggregate, would reasonably be expected to have a Material
Adverse Effect; to the knowledge of the Company, no such investigations, actions, suits or proceedings are threatened or contemplated by any governmental
or regulatory authority or threatened by others; and (i) there are no current or pending legal, governmental or regulatory actions, suits or proceedings that are
required under the Securities Act to be described in the Registration Statement or the Prospectus that are not so described in the Registration Statement and
the Prospectus and (ii) there are no statutes, regulations or contracts or other documents that are required under the Securities Act to be filed as exhibits to the
Registration Statement or described in the Registration Statement or the Prospectus that are not so filed as exhibits to the Registration Statement or described
in the Registration Statement and the Prospectus.

(v) Independent Accountants. PricewaterhouseCoopers LLP, who have certified certain financial statements of the Company and its subsidiaries,
is an independent registered public accounting firm with respect to the Company and its subsidiaries within the applicable rules and regulations adopted by
the Commission and the Public Company Accounting Oversight Board (United States) and as required by the Securities Act.

(w) Title to Real and Personal Property. Except as described in the Registration Statement and the Prospectus, as then amended or supplemented,
the Company and its subsidiaries have good title in fee simple (in the case of real property) to, or have valid rights to lease or otherwise use, all items of real
and personal property and assets that are material to the business of the Company and its subsidiaries taken as a whole, in each case free and clear of all liens,
encumbrances, claims and defects and imperfections of title except those that (i) do not materially interfere with the use made and proposed to be made of
such property by the Company and its subsidiaries or (ii) would not reasonably be expected, individually or in the aggregate, to have a Material Adverse
Effect.

(x) Title to Intellectual Property. Except as described in the Registration Statement and the Prospectus, as then amended or supplemented, the
Company and its subsidiaries own or possess adequate rights to all patents, patent applications, trademarks, service marks, trade names, trademark
registrations and applications, service mark registrations and applications, domain names, goodwill associated with the foregoing, copyrights, licenses and
know-how (including trade secrets and other unpatented and/or unpatentable proprietary or confidential information, systems or procedures) necessary for the
conduct of their respective businesses in all material respects as currently conducted and as proposed to be conducted, and, to the knowledge of the Company,
the conduct of their respective businesses does not and will not infringe, constitute a misappropriation of, or otherwise violate in any material respect any
such valid and enforceable rights of others. The Company and its subsidiaries have not received any written notice of any claim of infringement,
misappropriation or other violation of any such rights of others or any written notice challenging the validity, scope or enforceability of their respective
patents or rights therein, in each case, which could reasonably be expected to result in a Material Adverse Effect. The Company is not aware of any specific
facts or combination of facts that cause the Company to reasonably conclude that any of the material issued or granted patents owned by or licensed to the
Company or any of its subsidiaries is invalid or unenforceable and, to the knowledge of the Company, all such issued or granted patents are valid and
enforceable.
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(y) No Undisclosed Relationships. No relationship, direct or indirect, exists between or among the Company or any of its subsidiaries, on the one
hand, and the directors, officers, stockholders, customers or suppliers of the Company or any of its subsidiaries, on the other, that is required by the Securities
Act to be described in the Registration Statement and the Prospectus and that is not so described in such documents.

(z) Investment Company Act. The Company is not and, after giving effect to the offering and sale of the Placement Shares and the application of
the proceeds thereof as described in the Registration Statement and the Prospectus, will not be required to register as an “investment company” or an entity
“controlled” by an “investment company” within the meaning of the Investment Company Act of 1940, as amended, and the rules and regulations of the
Commission thereunder (collectively, the “Investment Company Act”).

(aa) Taxes. The Company and its subsidiaries have filed all federal, state, local and foreign tax returns required to be filed through the date hereof
and all such returns are true and complete in all material respects. The Company and its subsidiaries have paid all taxes shown as due on such returns, except
for taxes being contested in good faith and for which adequate reserves have been taken, and except as would not, individually or in the aggregate, have a
Material Adverse Effect. Except as otherwise disclosed in the Registration Statement and the Prospectus, there is no tax deficiency that has been, or would
reasonably be expected to be, asserted against the Company or any of its subsidiaries or any of their respective properties or assets, in each case, except as
would not have a Material Adverse Effect.

(bb) Licenses and Permits. The Company and its subsidiaries possess all licenses, certificates, permits and other authorizations issued by, and
have made all declarations and filings with, the appropriate federal, state, local or foreign governmental or regulatory authorities that are necessary for the
ownership or lease of their respective properties or the conduct of their respective businesses as described in the Registration Statement and the Prospectus, as
then amended or supplemented, except where the failure to possess or make the same would not, individually or in the aggregate, have a Material Adverse
Effect; and except as described in the Registration Statement and the Prospectus, neither the Company nor any of its subsidiaries has received notice of any
revocation or modification of any such license, certificate, permit or authorization or has any reason to believe that any such license, certificate, permit or
authorization will not be renewed in the ordinary course. Except as described in the Registration Statement and the Prospectus, as applicable, as then amended
or supplemented, the Company and its subsidiaries (i) are, and at all times have been, in compliance with all statutes, rules and regulations applicable to the
ownership, testing, development, manufacture, packaging, processing, use, distribution, storage, import, export or disposal of any product manufactured or
distributed by the Company or its subsidiaries (“Applicable Laws”), except where such noncompliance would not, individually or in the aggregate, reasonably
be expected to have a Material Adverse Effect; and (ii) have not received any U.S. Food and Drug Administration (“FDA”) Form 483, written notice of
adverse finding, warning letter, untitled letter or other correspondence or written notice from any court or arbitrator or governmental or regulatory authority
alleging or asserting non-compliance with (x) any Applicable Laws or (y) any licenses, exemptions, certificates, approvals, clearances, authorizations, permits
and supplements or amendments thereto required by any such Applicable Laws.

(cc) No Labor Disputes. No labor disturbance by or dispute with employees of the Company or any of its subsidiaries exists or, to the knowledge
of the Company, is contemplated or threatened, and the Company is not aware of any existing or imminent labor disturbance by, or dispute with, the
employees of any of its or its subsidiaries’ principal suppliers, contractors or customers, except as would not have a Material Adverse Effect.
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(dd) Compliance with and Liability under Environmental Laws. (i) The Company and its subsidiaries (a) are, and at all prior times were, in
compliance with any and all applicable federal, state, local and foreign laws, rules, regulations, requirements, decisions, judgments, decrees, orders and the
common law relating to pollution or the protection of the environment, natural resources or human health or safety, including those relating to the generation,
storage, treatment, use, handling, transportation, Release (as hereinafter defined) or threat of Release of Hazardous Materials (as hereinafter defined)
(collectively, “Environmental Laws”), (b) have received and are in compliance with all permits, licenses, certificates or other authorizations or approvals
required of them under applicable Environmental Laws to conduct their respective businesses, (c) have not received notice of any actual or potential liability
under or relating to, or actual or potential violation of, any Environmental Laws, including for the investigation or remediation of any Release or threat of
Release of Hazardous Materials, and have no knowledge of any event or condition that would reasonably be expected to result in any such notice, (d) are not
conducting or paying for, in whole or in part, any investigation, remediation or other corrective action pursuant to any Environmental Law at any location,
and (e) are not a party to any order, decree or agreement that imposes any obligation or liability under any Environmental Law, and (ii) there are no costs or
liabilities associated with Environmental Laws of or relating to the Company or its subsidiaries, except in the case of each of (i) and (ii) above, for any such
matter, as would not, individually or in the aggregate, reasonably be expected to have a Material Adverse Effect; and (iii) except as described in the
Registration Statement and the Prospectus, as then amended or supplemented, (a) there are no proceedings that are pending, or, to the knowledge of the
Company, contemplated, against the Company or any of its subsidiaries under any Environmental Laws in which a governmental entity is also a party, other
than such proceedings regarding which it is reasonably believed no monetary sanctions of $100,000 or more will be imposed, (b) the Company and its
subsidiaries are not aware of any facts or issues regarding compliance with Environmental Laws, or liabilities or other obligations under Environmental Laws,
including the Release or threat of Release of Hazardous Materials, that would reasonably be expected to have a material effect on the capital expenditures,
earnings or competitive position of the Company and its subsidiaries, and (c) none of the Company and its subsidiaries anticipates material capital
expenditures relating to any Environmental Laws.

(ee) Hazardous Materials. There has been no storage, generation, transportation, use, handling, treatment, Release or threat of Release of
Hazardous Materials by, relating to or caused by the Company or any of its subsidiaries (or, to the knowledge of the Company and its subsidiaries, any other
entity (including any predecessor) for whose acts or omissions the Company or any of its subsidiaries is or would reasonably be expected to be liable) at, on,
under or from any property or facility now or previously owned, operated or leased by the Company or any of its subsidiaries, or at, on, under or from any
other property or facility, in violation of any Environmental Laws or in a manner or amount or to a location that would reasonably be expected to result in any
liability under any Environmental Law, except for any violation or liability which would not, individually or in the aggregate, reasonably be expected to have
a Material Adverse Effect. “Hazardous Materials” means any material, chemical, substance ,waste, pollutant, contaminant, compound, mixture, or constituent
thereof, in any form or amount, including petroleum (including crude oil or any fraction thereof) and petroleum products, natural gas liquids, asbestos and
asbestos containing materials, naturally occurring radioactive materials, brine, and drilling mud, regulated or which can give rise to liability under any
Environmental Law. “Release” means any spilling, leaking, seepage, pumping, pouring, emitting, emptying, discharging, injecting, escaping, leaching,
dumping, disposing, depositing, dispersing, or migrating in, into or through the environment, or in, into from or through any building or structure.

(ff) Compliance with ERISA. (i) Each employee benefit plan, within the meaning of Section 3(3) of the Employee Retirement Income Security
Act of 1974, as amended (“ERISA”), for which the Company or any member of its “Controlled Group” (defined as any organization which is a
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member of a controlled group of corporations within the meaning of Section 414 of the Internal Revenue Code of 1986, as amended (the “Code”)) would
have any liability (each, a “Plan”) has been maintained in compliance with its terms and the requirements of any applicable statutes, orders, rules and
regulations, including but not limited to ERISA and the Code, except for noncompliance that would not reasonably be expected to result in material liability
to the Company or its subsidiaries; (ii) no prohibited transaction, within the meaning of Section 406 of ERISA or Section 4975 of the Code, has occurred with
respect to any Plan excluding transactions effected pursuant to a statutory or administrative exemption that would reasonably be expected to result in a
material liability to the Company or its subsidiaries; (iii) for each Plan that is subject to the funding rules of Section 412 of the Code or Section 302 of
ERISA, the minimum funding standard of Section 412 of the Code or Section 302 of ERISA, as applicable, has been satisfied (without taking into account
any waiver thereof or extension of any amortization period) and is reasonably expected to be satisfied in the future (without taking into account any waiver
thereof or extension of any amortization period); (iv) the fair market value of the assets of each Plan that is required to be funded exceeds the present value of
all benefits accrued under such Plan (determined based on those assumptions used to fund such Plan); (v) no “reportable event” (within the meaning of
Section 4043(c) of ERISA) has occurred or is reasonably expected to occur that either has resulted, or would reasonably be expected to result, in material
liability to the Company or its subsidiaries; (vi) neither the Company nor any member of the Controlled Group has incurred, nor reasonably expects to incur,
any liability under Title IV of ERISA (other than contributions to the Plan or premiums to the Pension Benefit Guaranty Corporation (the “PBGC”), in the
ordinary course and without default) in respect of a Plan (including a “multiemployer plan”, within the meaning of Section 4001(a)(3) of ERISA); and
(vii) there is no pending audit or investigation by the Internal Revenue Service, the U.S. Department of Labor, the PBGC or any other governmental agency
or any foreign regulatory agency with respect to any Plan that would reasonably be expected to result in material liability to the Company or its subsidiaries.
None of the following events has occurred or is reasonably likely to occur: (x) a material increase in the aggregate amount of contributions required to be
made to all Plans by the Company or its subsidiaries in the current fiscal year of the Company and its subsidiaries compared to the amount of such
contributions made in the Company and its subsidiaries’ most recently completed fiscal year, other than an increase solely attributable to (A) an increase in
the number of employees covered by such Plans or (B) an increase arising from the renewal in the ordinary course of business of contracts with vendors,
insurers, plan administrators or other similar service providers under which the benefits of the Plans are provided; or (y) a material increase in the Company
and its subsidiaries’ “accumulated post-retirement benefit obligations” (within the meaning of Statement of Financial Accounting Standards 106) compared to
the amount of such obligations in the Company and its subsidiaries’ most recently completed fiscal year.

(gg) Disclosure Controls. The Company and its subsidiaries maintain an effective system of “disclosure controls and procedures” (as defined in
Rule 13a-15(e) of the Exchange Act) that complies with the requirements of the Exchange Act and that has been designed to ensure that information required
to be disclosed by the Company in reports that it files or submits under the Exchange Act is recorded, processed, summarized and reported within the time
periods specified in the Commission’s rules and forms, including controls and procedures designed to ensure that such information is accumulated and
communicated to the Company’s management as appropriate to allow timely decisions regarding required disclosure. The Company and its subsidiaries have
carried out evaluations of the effectiveness of their disclosure controls and procedures as required by Rule 13a-15 of the Exchange Act.

(hh) Accounting Controls. The Company and its subsidiaries maintain systems of “internal control over financial reporting” (as defined in Rule
13a-15(f) of the Exchange Act) that comply with the requirements of the Exchange Act and have been designed by, or under the supervision of, their
respective principal executive and principal financial officers, or persons performing similar functions, to
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provide reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for external purposes in accordance
with generally accepted accounting principles, including, but not limited to, internal accounting controls sufficient to provide reasonable assurance that
(i) transactions are executed in accordance with management’s general or specific authorizations; (ii) transactions are recorded as necessary to permit
preparation of financial statements in conformity with generally accepted accounting principles and to maintain asset accountability; (iii) access to assets is
permitted only in accordance with management’s general or specific authorization; (iv) the recorded accountability for assets is compared with the existing
assets at reasonable intervals and appropriate action is taken with respect to any differences and (v) interactive data in eXtensible Business Reporting
Language included or incorporated by reference in the Registration Statement fairly presents the information called for in all material respects and is prepared
in accordance with the Commission’s rules and guidelines applicable thereto. Except as disclosed in the Registration Statement and the Prospectus, as then
amended or supplemented, there are no material weaknesses in the Company’s internal controls. The Company’s auditors and the Audit Committee of the
Board of Directors of the Company have been advised of: (i) all significant deficiencies and material weaknesses in the design or operation of internal
controls over financial reporting which have adversely affected or are reasonably likely to adversely affect the Company’s ability to record, process,
summarize and report financial information; and (ii) any fraud, whether or not material, that involves management or other employees who have a significant
role in the Company’s internal controls over financial reporting.

(ii) eXtensible Business Reporting Language. The interactive data in eXtensible Business Reporting Language included or incorporated by
reference in the Registration Statement fairly presents the information called for in all material respects and has been prepared in accordance with the
Commission’s rules and guidelines applicable thereto.

(jj) FINRA Matters. The Company was, at the time the Registration Statement was first filed with the Commission, and at all times thereafter has
been, eligible to use Form S-3 pursuant to the standards for that form in effect immediately prior to October 21, 1992. There is a “bona fide public market” (as
defined in FINRA Rule 5121) for the Common Stock.

(kk) Insurance. Except as described in the Registration Statement and the Prospectus, the Company and its subsidiaries have insurance covering
their respective properties, operations, personnel and businesses, including business interruption insurance, which insurance is in amounts and insures against
such losses and risks as the Company reasonably believes are adequate to protect the Company and its subsidiaries and their respective businesses; and
neither the Company nor any of its subsidiaries has (i) received notice from any insurer or agent of such insurer that material capital improvements or other
expenditures are required or necessary to be made in order to continue such insurance or (ii) any reason to believe that it will not be able to renew its existing
insurance coverage as and when such coverage expires or to obtain similar coverage at reasonable cost from similar insurers as may be necessary to continue
its business.

(ll) No Unlawful Payments. None of the Company, its subsidiaries or, to the knowledge of the Company, any director, officer, agent, employee or
other person associated with or acting on behalf of the Company or any of its subsidiaries has (i) used any corporate funds for any unlawful contribution, gift,
entertainment or other unlawful expense relating to political activity; (ii) made any direct or indirect unlawful payment to any foreign or domestic government
official or employee from corporate funds; (iii) violated or is in violation of any provision of the Foreign Corrupt Practices Act of 1977, and the rules and
regulations thereunder, or any other applicable anti-corruption laws; or (iv) made any bribe, rebate, payoff, influence payment, kickback or other unlawful
payment. The Company and its subsidiaries have conducted their businesses in compliance with applicable anti-corruption laws and have instituted and
maintain appropriate policies and procedures designed to ensure compliance with applicable anti-corruption laws.
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(mm) Compliance with Money Laundering Laws. The operations of the Company and its subsidiaries are and have been conducted at all times in
compliance with applicable financial recordkeeping and reporting requirements of the Currency and Foreign Transactions Reporting Act of 1970, as
amended, the money laundering statutes of all jurisdictions, the rules and regulations thereunder and any related or similar rules, regulations or guidelines,
issued, administered or enforced by any governmental agency (collectively, the “Money Laundering Laws”) and no action, suit or proceeding by or before
any court or governmental agency, authority or body or any arbitrator involving the Company or any of its subsidiaries with respect to the Money Laundering
Laws is pending or, to the knowledge of the Company, threatened.

(nn) Compliance with OFAC. None of the Company, its subsidiaries or, to the knowledge of the Company, any director, officer, agent, employee
or affiliate of the Company or any of its subsidiaries is currently the subject of any U.S. sanctions administered by the Office of Foreign Assets Control of the
U.S. Department of the Treasury (“OFAC”), the U.S. Department of State, the European Union, the United Nations Security Council, Her Majesty’s Treasury,
or other relevant sanctions authority (collectively, “Sanctions”); and the Company will not, directly or indirectly, use the proceeds of the offering of the
Placement Shares hereunder, or lend, contribute or otherwise make available such proceeds to any subsidiary, joint venture partner or other person or entity,
(i) for the purpose of financing or facilitating the activities of or business with any person or in any country or territory, that, at the time of such funding or
facilitating, is the subject of Sanctions; or (ii) in any other manner that will result in a violation by any person (including any person participating in the
transaction, whether as underwriter, advisor, investor, or otherwise) of Sanctions.

(oo) No Restrictions on Subsidiaries. Except as described in the Registration Statement and the Prospectus, no subsidiary of the Company is
currently prohibited, directly or indirectly, under any agreement or other instrument to which it is a party or is subject, from paying any dividends to the
Company, from making any other distribution on such subsidiary’s capital stock, from repaying to the Company any loans or advances to such subsidiary
from the Company or from transferring any of such subsidiary’s properties or assets to the Company or any other subsidiary of the Company.

(pp) No Broker’s Fees. None of the Company and its subsidiaries is a party to any contract, agreement or understanding with any person (other
than this Agreement) that would give rise to a valid claim against the Company or any of its subsidiaries or Cowen for a brokerage commission, finder’s fee
or like payment in connection with the offering and sale of the Placement Shares.

(qq) No Registration Rights. No person has the right to require the Company or any of its subsidiaries to register any securities for sale under the
Securities Act by reason of the filing of the Registration Statement with the Commission or the issuance and sale of the Placement Shares.

(rr) No Stabilization. The Company has not taken, directly or indirectly, without giving effect to activities by Cowen, any action designed to or
that would reasonably be expected to cause or result in any stabilization or manipulation of the price of the Common Stock.

(ss) [Reserved].

(tt) Margin Rules. The application of the proceeds received by the Company from the issuance, sale and delivery of the Placement Shares as
described in the Registration Statement and the Prospectus will not violate Regulation T, U or X of the Board of Governors of the Federal Reserve System or
any other regulation of such Board of Governors.
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(uu) Forward-Looking Statements. No forward-looking statement (within the meaning of Section 27A of the Securities Act and Section 21E of
the Exchange Act) contained in the Registration Statement or the Prospectus has been made or reaffirmed without a reasonable basis or has been disclosed
other than in good faith.

(vv) Statistical and Market Data. Nothing has come to the attention of the Company that has caused the Company to believe that the statistical
and market-related data included in the Registration Statement and the Prospectus is not based on or derived from sources that are reliable and accurate in all
material respects.

(ww) Clinical Trials. The clinical and pre-clinical trials conducted by or, to the knowledge of the Company after due inquiry, on behalf of or
sponsored by the Company or its subsidiaries, or in which the Company or its subsidiaries have participated, that are described in the Registration Statement
and the Prospectus, or the results of which are referred to in the Registration Statement and the Prospects, as applicable, were, and if still pending are, being
conducted in all material respects in accordance with standard medical and scientific research standards and procedures for products or product candidates
comparable to those being developed by the Company and all applicable statutes and all applicable rules and regulations of the FDA and comparable
regulatory agencies outside of the United States to which they are subject (collectively, the “Regulatory Authorities”) and current Good Clinical Practices and
Good Laboratory Practices; the descriptions in the Registration Statement or the Prospectus of the results of such studies and tests are accurate and complete
descriptions in all material respects and fairly present the data derived therefrom; the Company has no knowledge of any other trials not described in the
Registration Statement and the Prospectus, the results of which are inconsistent with or call into question the results described or referred to in the
Registration Statement and the Prospectus; the Company and its subsidiaries have operated at all times and are currently in compliance in all material respects
with all applicable statutes, rules and regulations of the Regulatory Authorities; neither the Company nor any of its subsidiaries have received any written
notices, correspondence or other communications from the Regulatory Authorities or any other governmental agency requiring or threatening the termination,
material modification or suspension of any clinical or pre-clinical trials that are described in the Registration Statement and the Prospectus or the results of
which are referred to in the Registration Statement and the Prospectus, other than ordinary course communications with respect to modifications in
connection with the design and implementation of such trials, and, to the Company’s best knowledge, there are no reasonable grounds for the same.

(xx) Regulatory Filings. The Company has not failed to file with the Regulatory Authorities any required filing, declaration, listing, registration,
report or submission with respect to the Company’s product candidates that are described or referred to in the Registration Statement and the Prospectus; all
such filings, declarations, listings, registrations, reports or submissions were in material compliance with applicable laws when filed; and no deficiencies
regarding compliance with applicable law have been asserted by any applicable regulatory authority with respect to any such filings, declarations, listings,
registrations, reports or submissions.

(yy) Sarbanes-Oxley Act. There is and has been no material failure on the part of the Company or, to the knowledge of the Company, any of the
Company’s directors or officers, in their capacities as such, to comply with any applicable provision of the Sarbanes-Oxley Act of 2002 and the rules and
regulations promulgated in connection therewith (the “Sarbanes-Oxley Act”), including Section 402 related to loans and Sections 302 and 906 related to
certifications.

(zz) Status under the Securities Act. At the time of filing the Registration Statement and any post-effective amendment thereto, at the earliest
time thereafter that the Company or any offering participant made a bona fide offer (within the meaning of Rule 164(h)(2) under the Securities Act) of the
Placement Shares and at the date hereof, the Company was not and is not an “ineligible issuer,” as defined in Rule 405 under the Securities Act.
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7. Further Agreements of the Company. The Company covenants and agrees with Cowen that:

(a) Required Filings. The Company will file the final Prospectus with the Commission within the time periods specified by Rule 424(b) and Rule
430A, 430B or 430C under the Securities Act, will file any Issuer Free Writing Prospectus to the extent required by Rule 433 under the Securities Act; will
file promptly all reports and any definitive proxy or information statements required to be filed by the Company with the Commission pursuant to
Section 13(a), 13(c), 14 or 15(d) of the Exchange Act subsequent to the date of the Prospectus and for so long as the delivery of a prospectus is required in
connection with the offering or sale of the Placement Shares and will furnish copies of the Prospectus and each Issuer Free Writing Prospectus (to the extent
not previously delivered) to Cowen in New York City as soon as practicable, and in any event no later than 10:00 A.M., New York City time, on the second
business day succeeding the date of this Agreement, in such quantities as Cowen may reasonably request.

(b) Delivery of Copies. The Company will deliver, without charge, (i) to Cowen, upon request, signed copies of the Registration Statement as
originally filed and each amendment thereto, in each case including all exhibits and consents filed therewith; and (ii) during the Prospectus Delivery Period
(as defined below), as many copies of the Prospectus (including all amendments and supplements thereto and documents incorporated by reference therein
and each Issuer Free Writing Prospectus) as Cowen may reasonably request. As used herein, the term “Prospectus Delivery Period” means any period in
which a Prospectus relating to the Placement Shares is required to be delivered by Cowen under the Securities Act with respect to a pending sale of the
Placement Shares, (including in circumstances where such requirement may be satisfied pursuant to Rule 172 under the Securities Act).

(c) Listing of Placement Shares. During any Prospectus Delivery Period, the Company will use its commercially reasonable efforts to cause the
Placement Shares to be listed on the NASDAQ Market and to qualify the Placement Shares for sale under the securities laws of such jurisdictions as Cowen
reasonably designates and to continue such qualifications in effect so long as required for the distribution of the Placement Shares; provided, however, that the
Company shall not be required in connection therewith to qualify as a foreign corporation or dealer in securities or file a general consent to service of process
in any jurisdiction.

(d) Amendments or Supplements, Issuer Free Writing Prospectuses. Before preparing, using, authorizing, approving, referring to or filing any
Issuer Free Writing Prospectus, and before filing any amendment or supplement to the Registration Statement or the Prospectus, the Company will furnish to
Cowen and its counsel a copy of the proposed Issuer Free Writing Prospectus, amendment or supplement for review and will not prepare, use, authorize,
approve, refer to or file any such Issuer Free Writing Prospectus or file any such proposed amendment or supplement to which Cowen reasonably objects.

(e) Notice to Cowen. The Company will advise Cowen promptly, and confirm such advice in writing, (i) when any amendment to the
Registration Statement has been filed or becomes effective; (ii) when any supplement to the Prospectus, any Issuer Free Writing Prospectus, or any
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amendment to the Prospectus has been filed; (iii) of any request by the Commission for any amendment to the Registration Statement or any amendment or
supplement to the Prospectus or the receipt of any comments from the Commission relating to the Registration Statement or any other request by the
Commission for any additional information; (iv) of the issuance by the Commission of any order suspending the effectiveness of the Registration Statement
or preventing or suspending the use of any Prospectus, or the initiation or threatening of any proceeding for that purpose or pursuant to Section 8A of the
Securities Act; (v) of the occurrence of any event within the Prospectus Delivery Period as a result of which the Prospectus or any Issuer Free Writing
Prospectus as then amended or supplemented would include any untrue statement of a material fact or omit to state a material fact necessary in order to make
the statements therein, in the light of the circumstances existing when the Prospectus or any such Issuer Free Writing Prospectus is delivered to a purchaser,
not misleading; and (vi) of the receipt by the Company of any notice with respect to any suspension of the qualification of the Common Stock for offer and
sale in any jurisdiction or the initiation or threatening of any proceeding for such purpose; and the Company will use its best efforts to prevent the issuance of
any such order suspending the effectiveness of the Registration Statement, preventing or suspending the use of the Prospectus or suspending any such
qualification of the Common Stock and, if any such order is issued, will use its reasonable best efforts to obtain as soon as possible the withdrawal thereof.

(f) Ongoing Compliance. (1) If during the Prospectus Delivery Period (i) any event shall occur or condition shall exist as a result of which the
Prospectus as then amended or supplemented would include any untrue statement of a material fact or omit to state any material fact necessary in order to
make the statements therein, in the light of the circumstances existing when the Prospectus is delivered to a purchaser, not misleading or (ii) it is necessary to
amend or supplement the Prospectus to comply with law, the Company will immediately notify Cowen thereof and forthwith prepare and, subject to
paragraph (c) above, file with the Commission and furnish to Cowen such amendments or supplements to the Prospectus as may be necessary so that the
statements in the Prospectus as so amended or supplemented will not, in the light of the circumstances existing when the Prospectus is delivered to a
purchaser, be misleading or so that the Prospectus will comply with law and (2) if at any time prior to the applicable Settlement Date (i) any event shall occur
or condition shall exist as a result of which the Prospectus as then amended or supplemented would include any untrue statement of a material fact or omit to
state any material fact necessary in order to make the statements therein, in the light of the circumstances existing when the Prospectus is delivered to a
purchaser, not misleading or (ii) it is necessary to amend or supplement the Prospectus to comply with law, the Company will immediately notify Cowen
thereof and forthwith prepare and, subject to paragraph (c) above, file with the Commission (to the extent required) and furnish to Cowen such amendments
or supplements to the Prospectus as may be necessary so that the statements in the Prospectus as so amended or supplemented will not, in the light of the
circumstances existing when the Prospectus is delivered to a purchaser, be misleading or so that the Prospectus will comply with law.

(g) Blue Sky Compliance. The Company will qualify the Placement Shares for offer and sale under the securities or Blue Sky laws of such
jurisdictions as Cowen shall reasonably request and will continue such qualifications in effect so long as required for distribution of the Placement Shares;
provided that the Company shall not be required to (i) qualify as a foreign corporation or other entity or as a dealer in securities in any such jurisdiction where
it would not otherwise be required to so qualify, (ii) file any general consent to service of process in any such jurisdiction or (iii) subject itself to taxation in
any such jurisdiction if it is not otherwise so subject.

(h) Earnings Statement. The Company will make generally available to its security holders and Cowen as soon as practicable an earnings
statement that satisfies the provisions of Section 11(a) of the Securities Act and Rule 158 of the Commission promulgated thereunder covering a period of at
least twelve months beginning with the first fiscal quarter of the Company occurring after the “effective date” (as defined in Rule 158) of the Registration
Statement.
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(i) Use of Proceeds. The Company will apply the Net Proceeds in all material respects as described in the Registration Statement and the
Prospectus under the heading “Use of Proceeds”.

(j) No Stabilization. The Company will not take, directly or indirectly, without giving effect to activities by Cowen, any action designed to or that
would reasonably be expected to cause or result in any stabilization or manipulation of the price of the Stock.

(k) Reports. During a period of two years from the date hereof, the Company will furnish to Cowen, as soon as they are available, copies of all
reports or other communications (financial or other) furnished to holders of the Common Stock, and copies of any reports and financial statements furnished
to or filed with the Commission or any national securities exchange or automatic quotation system; provided the Company will be deemed to have furnished
such reports and financial statements to Cowen to the extent they are filed on EDGAR.

(l) Record Retention. The Company will, pursuant to reasonable procedures developed in good faith, retain copies of each Issuer Free Writing
Prospectus that is not filed with the Commission in accordance with Rule 433 under the Securities Act.

(m) Notice of Other Sales. During the pendency of any Placement Notice given hereunder, and for five (5) trading days following the termination
of any Placement Notice given hereunder, the Company shall provide Cowen notice as promptly as reasonably practicable before it offers to sell, contracts to
sell, sells, grants any option to sell or otherwise disposes of any shares of Common Stock (other than Placement Shares offered pursuant to the provisions of
this Agreement) or securities convertible into or exchangeable for Common Stock, warrants or any rights to purchase or acquire Common Stock; provided,
that such notice shall not be required in connection with (i) the issuance, grant or sale of Common Stock, options to purchase shares of Common Stock or
Common Stock issuable upon the exercise of options or other equity awards pursuant to any stock option, stock bonus or other stock plan or arrangement
described in the Prospectus, as then amended or supplemented, (ii) the issuance of securities in connection with an acquisition, merger or sale or purchase of
assets, (iii) the issuance or sale of Common Stock pursuant to any dividend reinvestment plan that the Company may adopt from time to time provided the
implementation of such is disclosed to Cowen in advance , (iv) the issuance or sale of any shares of Common Stock issuable upon the exchange, conversion
or redemption of securities or the exercise of warrants, options or other rights in effect or outstanding or (v) the issuance of Common Stock, or securities
convertible into or exercisable for Common Stock, offered and sold in a privately negotiated transaction to vendors, customers, strategic partners or other
investors conducted in a manner so as not to be integrated with the offering of Placement Shares hereby.

(n) Change of Circumstances. The Company will, at any time during a fiscal quarter in which the Company intends to tender a Placement Notice
or sell Placement Shares, advise Cowen promptly after it shall have received notice or obtained knowledge thereof, of any information or fact that would alter
or affect in any material respect any opinion, certificate, letter or other document provided to Cowen pursuant to this Agreement.

(o) Due Diligence Cooperation. During the term of this Agreement, the Company will cooperate with any reasonable due diligence review
conducted by Cowen or its agents in connection with the transactions contemplated hereby, including, without limitation, providing information and making
available documents and senior corporate officers, during regular business hours and at the Company’s principal offices, as Cowen may reasonably request.
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(p) Required Filings Relating to Placement of Placement Shares. The Company agrees that on such dates as the Securities Act shall require, the
Company will (i) file a prospectus supplement with the Commission under the applicable paragraph of Rule 424(b) under the Securities Act (each and every
filing under Rule 424(b), a “Filing Date”), which prospectus supplement will set forth, within the relevant period, the amount of Placement Shares sold
through Cowen, the Net Proceeds to the Company and the compensation payable by the Company to Cowen with respect to such Placement Shares, and
(ii) deliver such number of copies of each such prospectus supplement to each exchange or market on which such sales were effected as may be required by
the rules or regulations of such exchange or market.

(q) Representation Dates; Certificate. On or prior to the First Delivery Date and each time the Company subsequently thereafter (i) files the
Prospectus relating to the Placement Shares or amends or supplements the Registration Statement or the Prospectus relating to the Placement Shares (other
than a prospectus supplement filed in accordance with Section 7(p) of this Agreement) by means of a post-effective amendment, sticker, or supplement but
not by means of incorporation of document(s) by reference to the Registration Statement or the Prospectus relating to the Placement Shares; (ii) files an
annual report on Form 10-K under the Exchange Act; (iii) files its quarterly reports on Form 10-Q under the Exchange Act; or (iv) files a report on Form 8-K
containing amended financial information (other than information “furnished” pursuant to Items 2.02 or 7.01 of Form 8-K) under the Exchange Act (each
date of filing of one or more of the documents referred to in clauses (i) through (iv) shall be a “Representation Date”); the Company shall furnish Cowen with
a certificate, in the form attached hereto as Annex A-5 within three (3) Trading Days of any Representation Date if requested by Cowen (but in the case of
clause (iv) of this Section 7(q), only if Cowen reasonably determines that the information contained in such Form 8-K is material). The requirement to
provide a certificate under this Section 7(q) shall be waived for any Representation Date occurring at a time at which no Placement Notice is pending, which
waiver shall continue until the earlier to occur of the date the Company delivers a Placement Notice hereunder (which for such calendar quarter shall be
considered a Representation Date) and the next occurring Representation Date; provided, however, that such waiver shall not apply for any Representation
Date on which the Company files its annual report on Form 10-K. Notwithstanding the foregoing, if the Company subsequently decides to sell Placement
Shares following a Representation Date when the Company relied on such waiver and did not provide Cowen with a certificate under this Section 7(q), then
before the Company delivers the Placement Notice or Cowen sells any Placement Shares, the Company shall provide Cowen with a certificate, in the form
attached hereto as Annex A-5, dated the date of the Placement Notice.

(r) Legal Opinion. On or prior to the First Delivery Date and within three (3) Trading Days of each Representation Date with respect to which the
Company is obligated to deliver a certificate in the form attached hereto as Annex A-5 for which no waiver is applicable, the Company shall cause to be
furnished to Cowen a written opinion of Wilmer Cutler Pickering Hale and Dorr LLP (“Company Counsel”), or other counsel satisfactory to Cowen, in form
and substance satisfactory to Cowen and its counsel, dated the date that the opinion is required to be delivered, substantially similar to the form attached
hereto as Annex A-1 and Annex A-2, respectively, modified, as necessary, to relate to the Registration Statement and the Prospectus as then amended or
supplemented; provided, the Company shall be required to furnish to Cowen no more than one opinion hereunder per calendar quarter; provided, however,
that in lieu of such opinions for subsequent Representation Dates, counsel may furnish Cowen with a letter (a “Reliance Letter”) to the effect that Cowen may
rely on a prior opinion delivered under this Section 7(r) to the same extent as if it were dated the date of such letter (except that statements in such prior
opinion shall be deemed to relate to the Registration Statement and the Prospectus as amended or supplemented at such Representation Date).

(s) Comfort Letter. On or prior to the First Delivery Date and within three (3) Trading Days of each Representation Date with respect to which
the Company is obligated to deliver a certificate in the form attached hereto as Annex A-5 for which no waiver is applicable, the Company shall cause its
independent accountants to furnish Cowen a letter (the “Comfort Letter”), dated the date on which the Comfort Letter is delivered, in form and substance
reasonably satisfactory to Cowen, containing statements and information of the type customarily included in accountants’ “comfort letters” to Cowen in
connection with registered public offerings (the first such letter, the “Initial Comfort Letter”) and (ii) updating the Initial Comfort Letter with any information
that would have been included in the Initial Comfort Letter had it been given on such date and modified as necessary to relate to the Registration Statement
and the Prospectus, as amended and supplemented to the date of such letter.
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8. Conditions of Cowen’s Obligations. The obligations of Cowen hereunder with respect to a Placement will be subject to the continuing accuracy and
completeness of the representations and warranties made by the Company herein, to the due performance by the Company of its obligations hereunder, to the
completion by Cowen of a due diligence review satisfactory to Cowen in its reasonable judgment, and to the continuing satisfaction (or waiver by Cowen in
its sole discretion) of the following additional conditions:

(a) Registration Statement Effective. The Registration Statement shall be effective and shall be available for (i) all sales of Placement Shares
issued to Cowen and not yet sold by Cowen and (ii) the sale of all Placement Shares contemplated to be issued by any Placement Notice.

(b) No Downgrade. At the Applicable Time, if there are any debt securities or preferred stock of, or guaranteed by, the Company or any of its
subsidiaries that are rated by a “nationally recognized statistical rating organization,” as such term is defined in Section 3(a)(62) of the Exchange Act, (i) no
downgrading shall have occurred in the rating accorded any such debt securities or preferred stock and (ii) no such organization shall have publicly
announced that it has under surveillance or review, or has changed its outlook with respect to, its rating of any such debt securities or preferred stock (other
than an announcement with positive implications of a possible upgrading).

(c) Material Changes. No event or condition of a type described in Section 6(j) hereof, or any Material Adverse Effect or any development that
could reasonably be expected to result in a Material Adverse Effect, shall have occurred or shall exist, which event or condition is not described in the
Prospectus, or disclosed in the Company’s reports filed with the Commission, and the effect of which in the reasonable judgment of Cowen is so material as
to make it impracticable or inadvisable to proceed with the offering, sale or delivery of the Placement Shares on any applicable Settlement Date on the terms
and in the manner contemplated by this Agreement and the Prospectus.

(d) Representation Certificate. Cowen shall have received the certificate required to be delivered pursuant to Section 7(q) on or before the date
on which delivery of such certificate is required pursuant to Section 7(q).

(e) Comfort Letter. Cowen shall have received the Comfort Letter required to be delivered pursuant Section 7(s) on or before the date on which
such delivery of such Comfort Letter is required pursuant to Section 7(s).
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(f) Opinion and 10b-5 Statement of Counsel for the Company. Cowen shall have received the opinion of Company Counsel required to be
delivered pursuant Section 7(r) on or before the date on which such delivery of such opinion is required pursuant to Section 7(r).

(g) Opinion of Intellectual Property Counsel for the Company. Seth Fidel, Esq., special counsel for the Company with respect to intellectual
property matters, shall have furnished to Cowen, at the request of the Company, his written opinion, on or before the date on which the delivery of the
Company Counsel legal opinion is required pursuant to Section 7(r), and addressed to Cowen, in form and substance reasonably satisfactory to Cowen, to the
effect set forth in Annex A-3 hereto.

(h) Opinion of Regulatory Counsel for the Company. Stefanie Solomon, Esq., special counsel for the Company with respect to regulatory matters
shall have furnished to Cowen, at the request of the Company, her written opinion, on or before the date on which the delivery of the Company Counsel legal
opinion is required pursuant to Section 7(r), and addressed to Cowen, in form and substance reasonably satisfactory to Cowen, to the effect set forth in
Annex A-4 hereto.

(i) Opinion and 10b-5 Statement of Counsel for Cowen. Cowen shall have received on or before the date on which the delivery of the Company
Counsel legal opinion is required pursuant to Section 7(r), an opinion and 10b-5 statement of Davis Polk & Wardwell LLP, counsel for Cowen, with respect to
such matters as Cowen may reasonably request, and the Company shall have furnished (or caused to be furnished) to such counsel such documents and
information as such counsel may reasonably request to enable them to pass upon such matters.

(j) Secretary’s Certificate. On or prior to the First Delivery Date, Cowen shall have received a certificate, signed on behalf of the Company by its
corporate Secretary, in form and substance reasonably satisfactory to Cowen and its counsel.

(k) No Legal Impediment to Issuance. No action shall have been taken and no statute, rule, regulation or order shall have been enacted, adopted
or issued by any federal, state or foreign governmental or regulatory authority that would, as of the Applicable Time, prevent the issuance or sale of the
Placement Shares; and no injunction or order of any federal, state or foreign court shall have been issued that would, as of the Applicable Time, prevent the
issuance or sale of the Shares.

(l) Good Standing. Cowen shall have received at each Applicable Time, satisfactory evidence of the good standing of the Company and its
subsidiaries in their respective jurisdictions of organization and their good standing as foreign entities in such other jurisdictions as Cowen may reasonably
request, in each case in writing or any standard form of telecommunication from the appropriate governmental authorities of such jurisdictions.

(m) Exchange Listing. The Placement Shares shall either have been (i) approved for listing on the NASDAQ Market, subject only to notice of
issuance, or (ii) the Company shall have filed an application for listing of the Placement Shares on the NASDAQ Market at, or prior to, the issuance of any
Placement Notice.

(n) CFO Certificate. Cowen shall have received a CFO Certificate, in form reasonably satisfactory to Cowen and its counsel, on or before the
date on which the delivery of the Comfort Letter is required pursuant to Section 7(s).

(o) No Termination Event. There shall not have occurred any event that would permit Cowen to terminate this Agreement pursuant to
Section 11(a).

(p) Additional Documents. On each date on which the Company is required to deliver a certificate pursuant to Section 7(q), the Company shall
have furnished (or caused to be furnished) to Cowen such further certificates and documents as Cowen may reasonably request.
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All opinions, letters, certificates and evidence mentioned above or elsewhere in this Agreement shall be deemed to be in compliance with the
provisions hereof only if they are in form and substance reasonably satisfactory to counsel for Cowen.

9. Indemnification and Contribution.

(a) Company Indemnification. The Company agrees to indemnify and hold harmless Cowen, the directors, officers, partners, employees and
agents of Cowen and each person, if any, who (i) controls Cowen within the meaning of Section 15 of the Securities Act or Section 20 of the Exchange Act,
or (ii) is controlled by or is under common control with Cowen (a “Cowen Affiliate”) from and against any and all losses, claims, liabilities, expenses and
damages (including, but not limited to, any and all reasonable investigative, legal and other expenses incurred in connection with, and any and all amounts
paid in settlement (in accordance with Section 9(c)) of, any action, suit or proceeding between any of the indemnified parties and any indemnifying parties or
between any indemnified party and any third party, or otherwise, or any claim asserted), as and when incurred, to which Cowen, or any such person, may
become subject under the Securities Act, the Exchange Act or other federal or state statutory law or regulation, at common law or otherwise, insofar as such
losses, claims, liabilities, expenses or damages arise out of or are based, directly or indirectly, on (x) any untrue statement or alleged untrue statement of a
material fact contained in the Registration Statement or the Prospectus or any amendment or supplement to the Registration Statement or the Prospectus or in
any free writing prospectus or in any application or other document executed by or on behalf of the Company in connection with this Agreement or based on
written information furnished by or on behalf of the Company filed in any jurisdiction in order to qualify the Placement Shares under the securities laws
thereof or filed with the Commission, (y) the omission or alleged omission to state in any such document a material fact required to be stated in it or necessary
to make the statements in it not misleading or (z) any breach by any of the indemnifying parties of any of their respective representations, warranties and
agreements contained in this Agreement; provided, however, that this indemnity agreement shall not apply to the extent that such loss, claim, liability,
expense or damage arises from the sale of the Placement Shares pursuant to this Agreement and is caused directly or indirectly by an untrue statement or
omission made in reliance upon and in conformity with the Agent’s Information. This indemnity agreement will be in addition to any liability that the
Company might otherwise have.

(b) Cowen Indemnification. Cowen agrees to indemnify and hold harmless the Company and its directors and each officer of the Company that
signed the Registration Statement, and each person, if any, who (i) controls the Company within the meaning of Section 15 of the Securities Act or Section 20
of the Exchange Act or (ii) is controlled by or is under common control with the Company (a “Company Affiliate”) against any and all loss, liability, claim,
damage and expense described in the indemnity contained in Section 9(a), as and when incurred, but only with respect to untrue statements or omissions, or
alleged untrue statements or omissions, made in the Registration Statement (or any amendments thereto) or the Prospectus (or any amendment or supplement
thereto) in reliance upon and in conformity with the Agent’s Information.

(c) Procedure. Any party that proposes to assert the right to be indemnified under this Section 9 will, promptly after receipt of notice of
commencement of any action against such party in respect of which a claim is to be made against an indemnifying party or parties under this Section 9, notify
each such indemnifying party in writing of the commencement of such action, enclosing a copy of
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all papers served, but the failure so to notify such indemnifying party will not relieve the indemnifying party from (i) any liability that it might have to any
indemnified party otherwise than under this Section 9 and (ii) any liability that it may have to any indemnified party under the foregoing provision of this
Section 9 unless, and only to the extent that, such omission results in the forfeiture of substantive rights or defenses by the indemnifying party. If any such
action is brought against any indemnified party and it notifies the indemnifying party of its commencement, the indemnifying party will be entitled to
participate in and, to the extent that it elects by delivering written notice to the indemnified party promptly after receiving notice of the commencement of the
action from the indemnified party, jointly with any other indemnifying party similarly notified, to assume the defense of the action, with counsel reasonably
satisfactory to the indemnified party, and after notice from the indemnifying party to the indemnified party of its election to assume the defense, the
indemnifying party will not be liable to the indemnified party for any legal or other expenses except as provided below and except for the reasonable costs of
investigation subsequently incurred by the indemnified party in connection with the defense. The indemnified party will have the right to employ its own
counsel in any such action, but the fees, expenses and other charges of such counsel will be at the expense of such indemnified party unless (1) the
employment of counsel by the indemnified party has been authorized in writing by the indemnifying party, (2) the indemnified party has reasonably
concluded (based on advice of counsel) that there may be legal defenses available to it or other indemnified parties that are different from or in addition to
those available to the indemnifying party, (3) a conflict or potential conflict exists (based on advice of counsel to the indemnified party) between the
indemnified party and the indemnifying party (in which case the indemnifying party will not have the right to direct the defense of such action on behalf of
the indemnified party) or (4) the indemnifying party has not in fact employed counsel to assume the defense of such action within a reasonable time after
receiving notice of the commencement of the action, in each of which cases the reasonable fees, disbursements and other charges of counsel will be at the
expense of the indemnifying party or parties. It is understood that the indemnifying party or parties shall not, in connection with any proceeding or related
proceedings in the same jurisdiction, be liable for the reasonable fees, disbursements and other charges of more than one separate firm admitted to practice in
such jurisdiction at any one time for all such indemnified party or parties. All such fees, disbursements and other charges will be reimbursed by the
indemnifying party promptly as they are incurred. An indemnifying party will not, in any event, be liable for any settlement of any action or claim effected
without its written consent. No indemnifying party shall, without the prior written consent of each indemnified party, settle or compromise or consent to the
entry of any judgment in any pending or threatened claim, action or proceeding relating to the matters contemplated by this Section 9 (whether or not any
indemnified party is a party thereto), unless such settlement, compromise or consent includes an unconditional release of each indemnified party from all
liability arising or that may arise out of such claim, action or proceeding.

(d) Contribution. In order to provide for just and equitable contribution in circumstances in which the indemnification provided for in the
foregoing paragraphs of this Section 9 is applicable in accordance with its terms but for any reason is held to be unavailable from the Company or Cowen, the
Company and Cowen will contribute to the total losses, claims, liabilities, expenses and damages (including any investigative, legal and other expenses
reasonably incurred in connection with, and any amount paid in settlement of, any action, suit or proceeding or any claim asserted, but after deducting any
contribution received by the Company from persons other than Cowen, such as persons who control the Company within the meaning of the Securities Act,
officers of the Company who signed the Registration Statement and directors of the Company, who also may be liable for contribution) to which the
Company and Cowen may be subject in such proportion as shall be appropriate to reflect the relative benefits received by the Company on the one hand and
Cowen on the other. The relative benefits received by the Company on the one hand and Cowen on the other hand shall be deemed to be in the same
proportion as the total Net Proceeds from the sale of the Placement Shares (before deducting
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expenses) received by the Company bear to the total compensation received by Cowen from the sale of Placement Shares on behalf of the Company. If, but
only if, the allocation provided by the foregoing sentence is not permitted by applicable law, the allocation of contribution shall be made in such proportion as
is appropriate to reflect not only the relative benefits referred to in the foregoing sentence but also the relative fault of the Company, on the one hand, and
Cowen, on the other, with respect to the statements or omission that resulted in such loss, claim, liability, expense or damage, or action in respect thereof, as
well as any other relevant equitable considerations with respect to such offering. Such relative fault shall be determined by reference to, among other things,
whether the untrue or alleged untrue statement of a material fact or omission or alleged omission to state a material fact relates to information supplied by the
Company or Cowen, the intent of the parties and their relative knowledge, access to information and opportunity to correct or prevent such statement or
omission. The Company and Cowen agree that it would not be just and equitable if contributions pursuant to this Section 9(d) were to be determined by pro
rata allocation or by any other method of allocation that does not take into account the equitable considerations referred to herein. The amount paid or payable
by an indemnified party as a result of the loss, claim, liability, expense, or damage, or action in respect thereof, referred to above in this Section 9(d) shall be
deemed to include, for the purpose of this Section 9(d), any legal or other expenses reasonably incurred by such indemnified party in connection with
investigating or defending any such action or claim to the extent consistent with Section 9(c) hereof. Notwithstanding the foregoing provisions of this
Section 9(d), Cowen shall not be required to contribute any amount in excess of the commissions received by it under this Agreement and no person found
guilty of fraudulent misrepresentation (within the meaning of Section 11(f) of the Securities Act) will be entitled to contribution from any person who was not
guilty of such fraudulent misrepresentation. For purposes of this Section 9(d), any person who controls a party to this Agreement within the meaning of the
Securities Act, and any officers, directors, partners, employees or agents of Cowen, will have the same rights to contribution as that party, and each officer
and director of the Company who signed the Registration Statement will have the same rights to contribution as the Company, subject in each case to the
provisions hereof. Any party entitled to contribution, promptly after receipt of notice of commencement of any action against such party in respect of which a
claim for contribution may be made under this Section 9(d), will notify any such party or parties from whom contribution may be sought, but the omission to
so notify will not relieve that party or parties from whom contribution may be sought from any other obligation it or they may have under this Section 9(d)
except to the extent that the failure to so notify such other party materially prejudiced the substantive rights or defenses of the party from whom contribution
is sought. Except for a settlement entered into pursuant to the last sentence of Section 9(c) hereof, no party will be liable for contribution with respect to any
action or claim settled without its written consent if such consent is required pursuant to Section 9(c) hereof.

10. Effectiveness of Agreement. This Agreement shall become effective upon the execution and delivery hereof by the parties hereto.

11. Termination.

(a) Cowen shall have the right by giving notice as hereinafter specified at any time to terminate this Agreement if (i) any Material Adverse Effect,
or any development that could reasonably be expected to result in a Material Adverse Effect, has occurred that, in the reasonable judgment of Cowen, may
materially impair the ability of Cowen to sell the Placement Shares hereunder, (ii) the Company shall have failed, refused or been unable to perform any
agreement on its part to be performed hereunder; provided, however, in the case of any failure of the Company to deliver (or cause another person to deliver)
any certification, opinion, or letter required under Sections 7(r), 7(s), or 7(t), Cowen’s right to terminate shall not arise unless such failure to deliver (or cause
to be delivered) continues for more than thirty (30) days from the date such delivery was required, (iii) any other condition of Cowen’s obligations
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hereunder is not fulfilled, or (iv) any suspension or limitation of trading in the Placement Shares or in securities generally on the NASDAQ Market shall have
occurred. Any such termination shall be without liability of any party to any other party except that the provisions of Section 9 (Indemnification and
Contribution), Section 12 (Payment of Expenses), Section 14 (Survival) and Section 17(b) (Governing Law) hereof shall remain in full force and effect
notwithstanding such termination. If Cowen elects to terminate this Agreement as provided in this Section 11, Cowen shall provide the required notice as
specified in Section 17(a) (Notices).

(b) The Company shall have the right, by giving ten (10) days’ notice as hereinafter specified to terminate this Agreement in its sole discretion at
any time after the date of this Agreement. Any such termination shall be without liability of any party to any other party except that the provisions of
Section 9, Section 12, Section 14 and Section 17(b) hereof shall remain in full force and effect notwithstanding such termination.

(c) Cowen shall have the right, by giving ten (10) days’ notice as hereinafter specified to terminate this Agreement in its sole discretion at any
time after the date of this Agreement. Any such termination shall be without liability of any party to any other party except that the provisions of Section 9,
Section 12, Section 14 and Section 17(b) hereof shall remain in full force and effect notwithstanding such termination.

(d) Unless earlier terminated pursuant to this Section 11, this Agreement shall automatically terminate upon the issuance and sale of all of the
Placement Shares through Cowen on the terms and subject to the conditions set forth herein; provided that the provisions of Section 9, Section 12, Section 14
and Section 17(b) hereof shall remain in full force and effect notwithstanding such termination.

(e) This Agreement shall remain in full force and effect unless terminated pursuant to Sections 11(a), (b), (c), or (d) above or otherwise by mutual
agreement of the parties; provided, however, that any such termination by mutual agreement shall in all cases be deemed to provide that Section 9, Section 12,
Section 14 and Section 17(b) shall remain in full force and effect notwithstanding such termination.

(f) Any termination of this Agreement shall be effective on the date specified in such notice of termination; provided, however, that such
termination shall not be effective until the close of business on the date of receipt of such notice by Cowen or the Company, as the case may be. If such
termination shall occur prior to the Settlement Date for any sale of Placement Shares, such Placement Shares shall settle in accordance with the provisions of
this Agreement.

12. Payment of Expenses.

(a) Whether or not the transactions contemplated by this Agreement are consummated or this Agreement is terminated, the Company will pay or
cause to be paid all costs and expenses incident to the performance of its obligations hereunder, including without limitation, (i) the costs incident to the
authorization, issuance, sale, preparation and delivery of the Placement Shares; (ii) the costs incident to the preparation, printing and filing under the
Securities Act of the Registration Statement, any Issuer Free Writing Prospectus and the Prospectus (including all exhibits, amendments and supplements
thereto) and the distribution thereof; (iii) the costs of reproducing and distributing this Agreement; (iv) the fees and expenses of the Company’s counsel and
independent accountants; (v) the reasonable documented fees and expenses incurred in connection with the registration or qualification of the Placement
Shares under the state or foreign securities or blue sky laws of such jurisdictions as Cowen
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may designate and the preparation, printing and distribution of a Blue Sky Memorandum (provided that any fees and disbursements of Cowen’s counsel in
connection therewith shall by paid by Cowen); (vi) the cost of preparing stock certificates; (vii) the costs and charges of any transfer agent and any registrar;
(viii) all expenses and application fees, if any, incurred in connection with any filing with, and clearance of the offering by, FINRA; (ix) all expenses incurred
by the Company in connection with any “road show” presentation to potential investors related to the Placement Shares; and (x) all expenses and application
fees related to the listing of the Placement Shares on the NASDAQ Market.

(b) Subject to the additional limitations set forth in Section 12(a) above, in the event of the termination of this Agreement prior to the sale of any
Placement Shares, Cowen shall be entitled only to reimbursement of its reasonable out-of-pocket expenses actually incurred.

13. Persons Entitled to Benefit of Agreement. This Agreement shall inure to the benefit of and be binding upon the parties hereto and their respective
successors and the officers and directors and any controlling persons referred to in Section 9 hereof. Nothing in this Agreement is intended or shall be
construed to give any other person any legal or equitable right, remedy or claim under or in respect of this Agreement or any provision contained herein. No
purchaser of Placement Shares from Cowen shall be deemed to be a successor merely by reason of such purchase.

14. Survival. The respective indemnities, rights of contribution, representations, warranties and agreements of the Company and Cowen contained in
this Agreement or made by or on behalf of the Company or Cowen pursuant to this Agreement or any certificate delivered pursuant hereto shall survive the
delivery of and payment for the Placement Shares and shall remain in full force and effect, regardless of any termination of this Agreement or any
investigation made by or on behalf of the Company or Cowen.

15. Adjustments for Share Splits. The parties acknowledge and agree that all share-related numbers contained in this Agreement shall be adjusted to
take into account any share split, share dividend or similar event effected with respect to the Common Stock.

16. Certain Defined Terms. For purposes of this Agreement, (a) except where otherwise expressly provided, the term “affiliate” has the meaning set
forth in Rule 405 under the Securities Act; (b) the term “business day” means any day other than a day on which banks are permitted or required to be closed
in New York City; (c) the term “subsidiary” has the meaning set forth in Rule 405 under the Securities Act; (d) the term “Applicable Time” means the date of
this Agreement, each Representation Date, the date on which a Placement Notice is given, and any date on which Placement Shares are sold hereunder; and
(e) “Agent’s Information” means, solely the following information in the Prospectus: the third sentence of the eighth paragraph under the caption “Plan of
Distribution” in the Prospectus.

17. Miscellaneous.

(a) Notices. All notices and other communications hereunder shall be in writing and shall be deemed to have been duly given if mailed or
transmitted and confirmed by any standard form of telecommunication. Notices to Cowen shall be given to Cowen and Company, LLC, 599 Lexington
Avenue, New York, New York 10022 (fax: (646) 562-1249), Attention: Head of Equity Capital Markets with a copy to the General Counsel (fax: (646) 562-
1124). Notices to the Company shall be given to it at Merrimack Pharmaceuticals, Inc., One Kendall Square, Suite B7201, Cambridge, Massachusetts 02139,
(fax: (617) 812-8122); Attention: Corporate Counsel.
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(b) Governing Law. This Agreement and any claim, controversy or dispute arising under or related to this Agreement shall be governed by and
construed in accordance with the laws of the State of New York applicable to agreements made and to be performed in such state.

(c) Counterparts. This Agreement may be executed in two or more counterparts (which may include counterparts delivered by facsimile or other
electronic transmission), each of which shall be deemed an original and all of which together shall constitute one and the same instrument.

(d) Entire Agreement; Severability; Amendments or Waivers. This Agreement (including all schedules and exhibits attached hereto and Placement
Notices issued pursuant hereto) constitutes the entire agreement and supersedes all other prior and contemporaneous agreements and undertakings, both
written and oral, among the parties hereto with regard to the subject matter hereof. Neither this Agreement nor any term hereof may be amended except
pursuant to a written instrument executed by the Company and Cowen. In the event that any one or more of the provisions contained herein, or the application
thereof in any circumstance, is held invalid, illegal or unenforceable as written by a court of competent jurisdiction, then such provision shall be given full
force and effect to the fullest possible extent that it is valid, legal and enforceable, and the remainder of the terms and provisions herein shall be construed as
if such invalid, illegal or unenforceable term or provision was not contained herein, but only to the extent that giving effect to such provision and the
remainder of the terms and provisions hereof shall be in accordance with the intent of the parties as reflected in this Agreement. No amendment or waiver of
any provision of this Agreement, nor any consent or approval to any departure therefrom, shall in any event be effective unless the same shall be in writing
and signed by the parties hereto.

(e) Headings. The headings herein are included for convenience of reference only and are not intended to be part of, or to affect the meaning or
interpretation of, this Agreement.

[Signature page follows.]
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If the foregoing is in accordance with your understanding, please indicate your acceptance of this Agreement by signing in the space provided below.
 

Very truly yours,

MERRIMACK PHARMACEUTICALS, INC.

By: /s/ Robert J. Mulroy
Name: Robert J. Mulroy
Title: President and Chief Executive Officer

Accepted: July 13, 2015
 
COWEN AND COMPANY, LLC

By: /s/ Grant Miller
Name: Grant Miller
Title: Managing Director



Schedule 1

FORM OF PLACEMENT NOTICE
 
From: [                                         ]
Cc: [                                         ]
To: [                                         ]
Subject: Cowen at the Market Offering—Placement Notice

Gentlemen:

Pursuant to the terms and subject to the conditions contained in the Sales Agreement between Merrimack Pharmaceuticals, Inc. (the “Company”), and Cowen
and Company, LLC (“Cowen”) dated July 13, 2015 (the “Agreement”), I hereby request on behalf of the Company that Cowen sell up to [●] shares of the
Company’s common stock, par value 0.01 per share, at a minimum market price of $[●] per share. Sales should begin on the date of this Placement Notice
and shall continue until [DATE] [all shares are sold].



Schedule 2

Company
 
Name   Title   E-mail
Robert J. Mulroy   President and Chief Executive Officer   rmulroy@merrimackpharma.com
William A. Sullivan   Chief Financial Officer and Treasurer   bsullivan@merrimackpharma.com

 
Cowen
 
Name   Title   E-mail
Robert Sine   Director   robert.sine@cowen.com
William Follis   Director   william.follis@cowen.com



Schedule 3

Compensation

Cowen shall be paid compensation equal to 3.0% of the gross proceeds from the sales of Common Stock pursuant to the terms of this Agreement.



Annex A-1

[Form of Opinion of Counsel for the Company]



Annex A-2

[Matters to be covered by subsequent Company Counsel Opinions]



Annex A-3

[Form of Opinion for Company Intellectual Property Counsel]



Annex A-4

[Form of Company Counsel Regulatory Opinion]



Annex A-5

[OFFICER CERTIFICATE]

The undersigned, the duly qualified and elected                     , of Merrimack Pharmaceuticals, Inc., a Delaware corporation (“Company”), does hereby
certify in such capacity (and not in the undersigned’s individual capacity) and on behalf of the Company, pursuant to Section 7(q) of the Sales Agreement
dated July 13, 2015 (the “Sales Agreement”) between the Company and Cowen and Company, LLC, that to the best of the knowledge of the undersigned:

(i) The representations and warranties of the Company in Section 6 of the Sales Agreement (A) to the extent such representations and warranties are
subject to qualifications and exceptions contained therein relating to materiality or Material Adverse Effect, are true and correct on and as of the date hereof
with the same force and effect as if expressly made on and as of the date hereof, except for those representations and warranties that speak solely as of a
specific date and which were true and correct as of such date, and (B) to the extent such representations and warranties are not subject to any qualifications or
exceptions, are true and correct in all material respects as of the date hereof as if made on and as of the date hereof with the same force and effect as if
expressly made on and as of the date hereof except for those representations and warranties that speak solely as of a specific date and which were true and
correct as of such date; and

(ii) The Company has complied with all agreements and satisfied all conditions on its part to be performed or satisfied pursuant to the Sales Agreement
at or prior to the date hereof.
 

MERRIMACK PHARMACEUTICALS, INC.

By:  
Name:
Title:

 
Date:  



Annex B
 

a. Issuer Free-Writing Prospectus

None



Exhibit 5.1
 

July 13, 2015

 

+1 212 230 8800 (t)
+1 212 230 8888 (f)

Merrimack Pharmaceuticals, Inc.
One Kendall Square, Suite B7201
Cambridge, MA 02139

Re: Registration Statement on Form S-3

Ladies and Gentlemen:

This opinion is being furnished to you in connection with the Registration Statement on Form S-3 (the “Registration Statement”) filed by Merrimack
Pharmaceuticals, Inc., a Delaware corporation (the “Company”), with the Securities and Exchange Commission (the “Commission”) for the purpose of
registering with the Commission under the Securities Act of 1933, as amended (the “Securities Act”), up to $40,000,000 of shares (the “Shares”) of the
Company’s common stock, $0.01 par value per share (the “Common Stock”), all of which may be issued from time to time on a delayed or continuous basis
pursuant to Rule 415 under the Securities Act at an indeterminate offering price, as set forth in the Registration Statement, the prospectus relating to the
Shares forming a part of the Registration Statement (the “Prospectus”) and any amendments or supplements thereto.

The Shares are to be issued and sold by the Company pursuant to a Sales Agreement, dated July 13, 2015, between the Company and Cowen and Company,
LLC (the “Sales Agreement”), which has been filed as Exhibit 1.1 to the Registration Statement.

We are acting as counsel for the Company in connection with the issue and sale by the Company of the Shares pursuant to the Sales Agreement. We have
examined and relied upon a signed copy of the Registration Statement, as filed with the Commission, including the exhibits thereto. We have also examined
and relied upon the Certificate of Incorporation of the Company (as amended or restated from time to time, the “Certificate of Incorporation”), the Bylaws of
the Company (as amended or restated from time to time, the “Bylaws”), records of meetings and actions of stockholders and of the Board of Directors of the
Company, including committees thereof, and corporate proceedings of the Company regarding the authorization of the execution and delivery of the Sales
Agreement and the authorization and issuance of the Shares, as provided to us by the Company, the Registration Statement, the Prospectus, the Sales
Agreement, certificates of representatives of the Company, certificates of public officials, and such other documents, instruments and certificates as we have
deemed necessary as a basis for the opinion hereinafter expressed.

In our examination of the documents referred to above, we have assumed the genuineness of all signatures, the legal capacity of all individual signatories, the
authenticity of all documents
 

Wilmer Cutler Pickering Hale and Dorr LLP, 7 World Trade Center, 250 Greenwich Street, New York, New York 10007
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Merrimack Pharmaceuticals, Inc.
July 13, 2015
Page 2
 
submitted to us as originals, the conformity to original documents of all documents submitted to us as copies, the authenticity of such original documents, and
the completeness and accuracy of the corporate records and stock books of the Company provided to us by the Company.

We have relied as to certain matters on information obtained from public officials and officers of the Company, and we have assumed that (i) the Shares will
be issued and sold in compliance with applicable federal and state securities laws and in the manner stated in the Registration Statement, the Prospectus and
any applicable prospectus supplement; (ii) there will be sufficient shares of Common Stock authorized under the Certificate of Incorporation and not
otherwise reserved for issuance; and (iii) the Company will be validly existing as a corporation and in good standing under the laws of the State of Delaware.

We have assumed that there will not have occurred, prior to the date of issuance of the Shares, any change in law affecting the validity of such Shares and that
at the time of the issuance and sale of the Shares, the Board of Directors of the Company (or any committee thereof acting pursuant to authority properly
delegated to such committee by the Board of Directors) shall not have taken any action to rescind or otherwise reduce its prior authorization of the issuance of
the Shares.

We express no opinion herein as to the laws of any state or jurisdiction other than the General Corporation Law of the State of Delaware and the federal laws
of the United States of America. We also express no opinion herein with respect to compliance by the Company with the securities or “blue sky” laws of any
state or other jurisdiction of the United States or of any foreign jurisdiction. In addition, we express no opinion and make no statement herein with respect to
the antifraud laws of any jurisdiction.

Based upon and subject to the foregoing, we are of the opinion that the Shares have been duly authorized for issuance and, when issued and paid for in
accordance with the terms and conditions of the Sales Agreement, the Shares will be validly issued, fully paid and non-assessable.

It is understood that this opinion is to be used only in connection with the offer and sale of the Shares while the Registration Statement is in effect.

Please note that we are opining only as to the matters expressly set forth herein, and no opinion should be inferred as to any other matters. This opinion is
based upon currently existing statutes, rules, regulations and judicial decisions, and we disclaim any obligation to advise you of any change in any of these
sources of law or subsequent legal or factual developments which might affect any matters or opinions set forth herein.
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We hereby consent to the filing of this opinion with the Commission as an exhibit to the Registration Statement in accordance with the requirements of
Item 601(b)(5) of Regulation S-K under the Securities Act and to the use of our name therein and in the Prospectus and in any prospectus supplement under
the caption “Legal Matters.” In giving such consent, we do not hereby admit that we are in the category of persons whose consent is required under Section 7
of the Securities Act or the rules and regulations of the Commission.

Very truly yours,

WILMER CUTLER PICKERING
HALE AND DORR LLP
 
By: /s/ Brian A. Johnson

Brian A. Johnson, a Partner



Exhibit 23.1

CONSENT OF INDEPENDENT REGISTERED PUBLIC ACCOUNTING FIRM

We hereby consent to the incorporation by reference in this Registration Statement on Form S-3 of our report dated February 27, 2015 relating to the financial
statements and the effectiveness of internal control over financial reporting, which appears in Merrimack Pharmaceuticals, Inc.’s Annual Report on Form 10-
K for the year ended December 31, 2014. We also consent to the reference to us under the heading “Experts” in such Registration Statement.

/s/ PricewaterhouseCoopers LLP

Boston, Massachusetts
July 13, 2015


