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Professor Merges

Spring 2004

Take-Home Exam
Please use only your casebook, notes, and statutory supplement. You have 24 hours from exam pick-up to drop off. Good luck, and have some fun with this!
Question

Since ancient times, Lapland Eskimoes have engaged in a ritual involving the eating of reindeer hearts. Researchers had long noted the low incidence of heart disease among these peoples, and their above-average longevity in general.

In 1989, researchers from Denmark, led by Dr. Lars Johanssen, began a careful study of the Laplanders and their practices. The scientists took samples of various items commonly eaten by the Laplanders, as well as detailed notes from physical examinations and blood samples of the Laplanders themselves. In January, 1991, Dr. Johanssen presented preliminary research results to a scientific conference in Budapest, Hungary. Dr. Johannsen’s lecture concluded with a discussion of a particular chemical composition discovered in the reindeer hearts which “may very well,” as he put it, “be a major contributor to the outstanding health of these Lapland natives. I have isolated this compound, and decided to call it ‘Coenzyme E1,’ in tribute to its origins among the Eskimoes. Its chemical structure appears in this slide.” He then projected the following slide to the assembled audience:
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Dr. Pamela Miller, a researcher at UC Santa Cruz, asked Dr. Johanssen for a copy of his slides, and she brought them with her when she returned to the US later that month.


Meanwhile, a physiologist named Rufus (“Ruff”) McDermis, working for MegaPharm, a large pharmaceutical firm, was conducting research on how muscles reapair themselves when damaged. He came across some research on a certain type of heart disease in which the heart muscle becomes weak, enlarged, and ultimately unable to function. He discovered some recent research in medical journals describing a new therapy to deal with this problem, including an article by Dr. Mary Folkers, Biochemical and Biophysical Research Communications (Jan 15, 1993;182:247-53), reporting on a clinical study. In the study, a new experimental compound, described as a “normal heart coenzyme which appears in abnormally low levels in these patients,” was administered, and delivered “excellent results” – all 19 of the patients experienced marked improvement in heart function, and 10 recovered completely – a “near miraculous” outcome, according to the study, because the patients were chosen specifically because “they were expected to die of heart disease soon.”

McDermis contacted Dr. Folkers at her office in the Red Cross research office in Baltimore, Maryland, and asked for a sample of the coenzyme she had identified in the study. Folkers sent a small vial containing the coenzyme. McDermis immediately began testing it in various damaged muscle experiments involving isolated muscle tissue and animals. The results were very good, so he continued his tests during the summer of 1993.


In October, 1993, McDermis received his copy of the Proceedings of the National Academy of Sciences of the USA. In that month’s issue, there was an article by a Dr. Theophilus Canker on “New Therapeutic Directions for Major Skin Lesions.” McDermis took an immediate interest in the article because his brother suffered from a serious skin disease, pemphigus (see below), and McDermis was always on the lookout or information that might be helpful to his brother. In the article, Dr. Canker described two well-known and very serious skin disorders, pemphigus and lichen planus. Pemphigus is a group of rare autoimmune blistering diseases of the skin and/or mucous membranes, e.g., the mouth. Lichen planus is a related skin disease, and is characterized by reddish-purple, flat-topped bumps accompanied by severe itching, which usually lasts for about two years – a like having a semi-permanent case of the mumps. Dr. Canker stated that “several recent clinical studies have shown that pharmacologically active compounds normally administered for serious cardiac [i.e., heart-related] diseases affecting the heart muscle itself have proven promising in treating these serious skin disorders.”


Shortly after reading the article, McDermis sent out requests to various “large mammal” research facilities and zoos, asking if anyone had any monkeys or apes that were suffering from serious skin diseases. He received seven positive replies, and promptly sent off very small amounts of the Folkers coenzyme to each one with instructions to give the coenzyme to the suffering animals in small oral doses with their food. Within a few weeks, all seven facilities reported that the coenzyme had not shown any ability to improve the animals’ condition. McDermis began an email exchange with Dr. Monk Gibbon of the Rockie Mountain Ape and Monkey Warehouse, a large-mammal breeding facility near Denver that is part of the University of Colorado. After McDermis explained the nature of his research, Dr. Gibbon explored several possible ways that the coenzyme might be administered to be more effective. McDermis replied that they were good ideas, but that he was running out of coenzyme, and that Folkers would probably not want to send any more. Dr. Gibbon wrote an email in which he said, “If you’re running out of the stuff, why not try to administer it topically, right on the skin? That’s the most direct way.” McDermis agreed this approach was “worth a try,” and he sent a small amount with detailed instructions on how to apply it to the skin of the animals. He specified that the coenzyme was to be administered in paste form (mixed with harmless skin cream) in different concentrations, to test potency, ranging from .01 % by weight to 8% by weight. Dr. Gibbon followed these instructions and was amazed when, within five days, the serious skin diseases on the apes and monkeys appeared to be healed completely. “This stuff is truly fantastic!” Dr. Gibbon stated in an email. He noted that it seemed to work slightly better at the higher concentrations, such as 8%, but was still quite effective at the lower concentrations also.

McDermis passed along a summary of these results in an Invention Disclosure form to MegaPharm’s patent department. He received a response back saying that MegaPharm was moving away from skin-related medicines, and therefore that this disclosure statement was being given a “nonpriority” status – which basically means that the patent department would put most other work ahead of work on this file. McDermis immediately began a campaign inside the company to pursue the patent, repeatedly arguing that “results like these should not be ignored!” For the next two years, McDermis periodically sent memos and emails to the research department and other company officials, reminding them of this research, but he was always rebuffed. During this time very slow progress was made on the patent application. Indeed, McDermis gained a reputation for being something of a “wacko;” some MegaPharm employees took to calling him the “Ape acne doctor” behind his back.

In November, 1996, Dr. Folkers held a major press conference at which she announced the results of a very large three year study of the health effects of the coenzyme she had been researching since the early 1990s. The results made a huge splash: the coenzyme, which she had named “Coenzyme Q10,” proved to be enormously successful in the treatment of various forms of heart disease based on degenerative muscle conditions. In addition, she announced, “numerous ancillary health benefits were observed in patients who were given CoQ10. It appears to be effective in at least some cases involving cancer, AIDS, liver disease, even skin problems. A patent application is currently pending on this promising new technology. In fact, we are so excited about this compound, that I have formed with the backing of the Red Cross, a new company, the CQ10 Corporation, dedicated to advancing research and commercializing a wide range of products based on this most versatile new compound. The CQ10 era is just beginning!”

Several MegaPharm employees, including McDermis, heard of the Folkers news conference, the related research, and the founding of CQ10 Corporation. A meeting was quickly called between McDermis, a member of the patent department, and several other MegaPharm employees. The discussion centered around the promising nature of the CQ10 compound, and the earlier research that McDermis had conducted. It was decided that a patent application would be filed as soon as possible, claiming CQ10 in as many forms as possible. Members of the patent department were asked whether MegaPharm would have any chance at obtaining a product patent on the CQ10 molecule itself. They responded that this was very unlikely, given that it was Dr. Folkers herself who supplied the original sample of the coenzyme, but perhaps worth a try. It was also suggested that MegaPharm researchers should do some analysis on the remaining CQ10 samples in McDermis’ possession, to characterize its chemical structure. This task was completed the same day; the chemical structure identified was identical to the “CoE1” structure presented in the original Dr. Johannsen slide from 1989. The patent department inquired whether the researchers should create some “variants,” and they answered that yes, this would be easy. So they began a “crash program” to identify minor structural variants of the compound. Their efforts centered around replacing the “terminal hydrogen,” the last “H” on the right in the structural diagram above. They identified forty-five different “side groups” that could replace the terminal hydrogen, and over the next two weeks actually synthesized six of them. From these, they selected two for preliminary physiological testing, based on well-known expectations of which side groups were likely to have beneficial effects (in terms of lower toxicity in animals or humans, or higher effectiveness). On December 10, 1996, after initial lab tests showed promising results for the two compounds selected for testing, but before they were fully tested, MegaPharm filed a patent application including the following disclosure and claims:
* * *

We have invented compounds useful as therapies for a wide variety of human and animal diseases, including but not limited to the treatment of impaired or damaged skin tissue, in other words, tissue associated with major skin impairments and disorders such as pemphigus and lichen planus.
The Coenzyme Q10 described herein is based on a sample provided by Dr. Mary Folkers of the Red Cross/CQ10 Corporation. The invention claimed herein improves on the sample sent, by (1) providing a chemical structure therefor, (2) describing many variants thereof, and (3) describing applications therefor. [The original structure, with the terminal hydrogen (H) is set forth at this point in the specification, as is the “generic formula” with the “R” sidegroup; see claim 1 below.]
In addition to the original sample, the inventors of the subject matter described herein have identified 44 variants that, according to well-known principles of physiology, show good prospects for achieving similar or even superior activity against major topical skin diseases and serious disorders. Two of these variants have been tested and show good preliminary results, as described more fully in Examples 1 and 2 below.
The claimed compound has been tested via topical administration [i.e., on the surface of skin] on various species of monkeys and apes, in the form of a therapeutically effective paste having CQ-10 in concentrations of between .01% and approximately 10%. Good results were obtained throughout this concentration range. [This paragraph is meant to summarize the research with Dr. Gibbon.]
* * *

1.
A therapeutically effective compound having the formula
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wherein “R” is a member selected from the group of H, [then 44 more chemical side groups are listed].

2.
A compound according to claim 1 wherein “R” is a member selected from the group of [the 44 chemical side groups are listed, but not “H”].

3.
A method of therapeutically treating impaired or damaged tissue in humans and animals which comprises topically administering to such tissue a composition comprising as the principal active ingredient a therapeutically effective amount of Coenzyme Q-10 in admixture with a pharmaceutically acceptable carrier.

4.
The method according to claim 3, in which the therapeutically effective amount of Coenzyme Q-10 in said composition is 0.001%-10% by weight.
[For your information, “damage” is defined in Webster’s New Collegiate Dictionary as “loss or harm resulting from injury”; impair is defined as “to damage or make worse; to diminish in some material respect”.]

During prosecution of the patent, the patent examiner stated that he was skeptical about the usefulness of the compound at the very low concentrations claimed at the lower end of the range in claim 4. He asked for test data to prove that the claim was enabled throughout the full range. McDermis found that he had good records from Dr. Gibbon concerning the effectiveness of the CQ-10 at the upper end of the range (2% - 10%), but that he had misplaced the emails from Dr. Gibbon establishing effectiveness at the lower end of the range. He did find one email from Dr. Gibbon that mentioned effectiveness at “around .01%,” and because the MegaPharm team thought that a commercial product would probably not be very effective below this concentration anyway, it was decided to amend claim 4. The amended claim reads as follows:
4[a]:
The method according to claim 3, in which the therapeutically effective amount of Coenzyme Q-10 in said composition is 0.01%-10% by weight.


Meanwhile, the CQ10 Corporation had been busy. Dr. Folkers had filed a patent application in November, 1996, claiming the basic CQ10 compound (with the same structure as Dr. Johannsen’s original CE1 slide), a method of administering the compound to treat “animal and human diseases associated with CQ-10 deficiency,” and (in as series of claims depending from the broad method claim) methods for treating a series of specific diseases such as cancer, AIDS, and liver disease. At the same time, CQ10 Corporation researchers were busy at work testing the new coenzyme on everything from bee stings to arthritis to acne.

After amending claim 4 in the manner described earlier, the MegaPharm patent was issued on June 1 of 1999. In July, CQ10 Corporation received a patent covering the broad claims described earlier. Early in 1999, CQ10 Corporation researchers had discovered that CQ10 showed great promise in making human skin look younger, taking out wrinkles, and generally improving the cosmetic appearance of skin. CQ10 continued with this research, and on June 3, 2000, they filed a new patent application for a skin cream and other topical, “cosmetic” applications of CQ10. In the fall of 2000, Oprah Winfrey, who had obtained early samples of the CQ10 Corporation hand cream, devoted 45 minutes of her national television show to a rave review of the CQ10 hand cream; she showed before and after pictures of her hands which demonstrated significant improvement. “I have the hands of a 25 year old again!” she exclaimed at one point. There was instant demand for the CQ10 hand cream product, which was sold in a standard hand cream having a .0095% concentration of CQ10 by weight. The CQ10 Corporation hand cream sold out in department and drug stores as quickly as the company could put it on the store shelves. Sales of the hand cream grew to $400 million in 2000, $1 billion in 2001, and $2.4 billion in 2002.

Meanwhile, MegaPharm’s CQ10-based  products were selling well, but not spectacularly. The primary market was prescription drug pharmacies, hospitals, and veterinary offices, all of which used the product in high concentration form for treatment of serious skin diseases. Sales totaled $ 45 million in the years 2000-2002. In late 2002, MegaPharm acquired a medium-sized consumer products company whose established products included “Softi-Hands,” a traditional hand cream. Shelly Selzealot, a member of the MegaPharm marketing department, was intrigued when she noticed that MegaPharm was selling a CQ-10 based product for serious skin diseases. She sent an inquiry to the patent department, asking how MegaPharm was legally selling CQ-10 based products. The head of the department pulled out the McDermis patent and discussed it with Shelly, who asked whether the patent might be used to allow MegaPharm to introduce a CQ-10 based hand cream of its own. Shelly predicted that a directly competitive product could get 33% of CQ10 Corporation’s hand cream market in the first year of sales, growing to 45% in subsequent years. She said her aim would be to price the MegaPharm product well below the CQ10 product for the first year, to gain market share, and then slowly raise the price in subsequent years when the MegaPharm product was well established. “But a big sales rollout will be key,” she said; “we have to make a big entry into the market, and then be a steady force.” To this end, she wanted the production department to be prepared to manufacture “hundreds of thousands of units per month” at the time the product was introduced.
Main Questions: You are a new member of the patent department at MegaPharm. Your boss has asked you to analyze the patent situation with respect to CQ10, with the goal of determining whether MegaPharm should enter the market with its own anti-aging hand cream product. You are to write a memo discussing (1) the likely validity of the McDermis patent’s claims; (2) the chances that this patent can be read to cover anti-aging hand creams; (3) the likely outcome if CQ10 Corporation were to bring suit for patent infringement against MegaPharm (under both its first, broad CQ10 patent, and its later hand cream patent, if that patent issues); and (4) any issues that MegaCorp should investigate further before making a final decision in this matter.
Bonus Questions (not required to pass the course): Do you think Coenzyme E1/Q10 by itself should be patentable? Why or why not? Should the Lapland eskimoes have a legal right to share in the proceeds from the sale of CoQ10 products? Even if not, if you were in a position to influence MegaPharm or CQ10 Corp., would you advise them to share some of the proceeds anyway? Why or why not?
** Have a terrific summer! **
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