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synthesize a large number of novel derivatives in order to optimize it, and in 1997, succeeded in 

discovering HalavenTM (eribulin mesylate), which exhibited activity in both in vitro and in vivo 
tumor models. 

 

The mode of action of HalavenTM was first elucidated by Eisai scientists using fluorescent protein 

imaging experiments. The fluorescent proteins made it possible to visualize the vibrations of 

microtubules. As the result, Eisai scientists were able to carefully observe tubulin dynamics and 

concluded that while taxane-based anticancer agents inhibit cell division by stabilizing 

microtubules, HalavenTM is a microtubule dynamics inhibitor with a new mechanism of action 

that arrests the cell cycle through inhibition of the growth of microtubules without interfering 

with microtubule shortening. 

 

The U.S. National Cancer Institute (NCI) also selected halichondrin B as a candidate for clinical 

development as a chemotherapeutic agent with the expectation that it would exhibit 

characteristic cancer specificity and offer favorable clinical benefits compared to existing 

tubulin-targeting agents due to its highly potent cytostatic activity and unique chemical and 

biological profile.  

 

Synthesizing HalavenTM is an extremely difficult and complex process, involving some 62 steps 

to achieve total synthesis. HalavenTM has a molecular weight of 826, including 19 chiral carbons, 

which means the theoretical number of stereoisomers is 219, or a possible 524,000, making 

stereocontrol potentially extremely difficult. However, due to the advanced technological 

capabilities and strategies of the Eisai discovery and process research teams, it was possible to 

stereoselectively control all synthetic reactions and commercially synthesize HalavenTM. In this 

sense, HalavenTM can be considered to be a “masterpiece of modern synthetic organic chemistry.” 

 

After the discovery of HalavenTM, the Eisai clinical development team went on to carry out 

independent clinical development of the agent, which resulted in the submission of marketing 

authorization applications in Switzerland and Singapore last year. The company also filed 

simultaneous regulatory applications in Japan, the United States and the European Union in 

March this year. Both the United States and Japan have established priority review systems in 

place and HalavenTM was granted priority review status in both countries and approved by the 

United States Food and Drug Administration (FDA), Eisai’s in-house sales force will now 

commence independent marketing of the drug in the United States followed by other countries 

subject to receiving approval.  

 

Next, I would like to give you a brief overview of the results of clinical studies with HalavenTM. 

HalavenTM was evaluated in a pivotal Phase III study, known as the EMBRACE (Eisai 
Metastatic Breast Cancer Study Assessi
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It is also important to note that, while there are currently a number of anticancer agents 

commonly used to treat advanced or refractory breast cancer patients who have been heavily 

pre-treated with chemotherapeutic agents, including an anthracycline and a taxane, oncologists 

are still in calling for new breast cancer treatment guidelines that include a standard 

state-of-the-art therapy that has been scientifically proven to be the most highly effective drug 

available. With outpatient-based chemotherapy becoming the norm in recent years, it is 

necessary for us to consider ways to shorten dosing times and improve patients’ quality of life, in 

line with the medical community’s call for products that are effective in treating metastatic 

breast cancer and suitable for use in an outpatient setting. 

 

A key feature of HalavenTM is its administration method. It is administered simply and quickly 

by intravenous infusion over 2 to 5 minutes. As the drug is highly water soluble, there is no need 

to add solubilizing agents, and as a result it is not necessary to administer a cumbersome 

premedication to prevent solubilizing agent-induced oversensitivity reactions. The most common 

adverse reactions (incidence ≥ 25 percent) reported among patients treated with Halaven™ in 

the EMBRACE study were asthenia(fatigue), neutropenia, anemia, alopecia (hair loss), 

peripheral neuropathy(numbness in the arms, legs and other parts of the body), nausea and 

constipation. However, after analyzing data for all adverse reactions grade 1 and above, we 

determined that Halaven™ has a manageable and predictable safety profile if used in 

accordance with prescribing instructions. As only 10% of patients in the EMBRACE study 

experienced grade 3 or 4 neuropathy, HalavenTM is a drug that is expected to make a significant 

contribution to patients. 

 

As for future development plans, Eisai hopes to expand the indications for HalavenTM to include 

other types of cancer to help make contributions to a wider group of patients. We aim to submit 

applications seeking approval to market the drug for the treatment of patients with refractory 

breast cancer with fewer prior treatments some time in fiscal 2012. Late stage clinical trials 

(Phase II) investigating HalavenTM’s potential as a monotherapy in the treatment of other types 

of cancer such as non-small cell lung cancer, sarcoma, and prostate cancer are already underway.  

 

 

 
Thank you.  
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