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INTRODUCTION

Biotechnology is entering a new era as pioneer biologics (protein-based, biotechnology-derived compounds) are coming off patent. Under current law, biologic manufacturers are not granted expedited FDA approval of their product like generic small molecule (chemical pharmaceutical) manufacturers.
 The Drug Price Competition and Patent Term Restoration Act of 1984 (commonly known as “Hatch-Waxman”)
 granted chemical drug manufacturers the option of filing an Abbreviated New Drug Application (ANDA)
. The rationale for Hatch Waxman was to enable manufacturers to sell lower cost drugs immediately upon expiration of a pioneer manufacturer’s patent. All the lead- time required to satisfy regulatory requirements for the generic is concluded by the patent’s expiration date.  

When a generic pharmaceutical enters the market, prices for the generic version are typically 50-70% of the pioneer’s retail price.
 According to the Congressional Budget Office, generic drugs retail for an estimated $8 to $10 billion less a year than the pioneer drug. Price differentials, if there ever is a generics biologics industry, will most likely be less than those of generic chemical pharmaceuticals because of manufacturing and drug delivery complexities attendant to biologics
.

Enormous investments are at stake: the cost to get one drug approved by the Food and Drug Administration (FDA) and marketed in the U.S. has risen to about $1.7 billion (up from about $1.1 billion from 1995-2000).
 As shown in figure 1, increasing annual pre-approval research and development expenditures (not including post approval marketing costs), which have risen tremendously in the last two decades, reflect these costs. Given the enormous expenses incurred by pioneer biologic manufacturers, and their need to recoup those expenses, make profits, uphold obligations to share holders, and otherwise comply with state and federal securities laws, the innovative biologic manufacturer cannot open their market to every newcomer seeking to take advantage of their innovative work. 

The balance between supply and demand for biologics is affected by process efficiency, increasing yield, government regulations, and demand. Would-be follow-on manufacturers with enhanced process technology may prove valuable business partners with pioneer manufacturers in ad hoc situations. There are estimates of nearly 500 biologic products in various stages of clinical development, and demand for biologics in the US alone will advance annually to over $56 billion in 2006.
 This is the extant milieu as biologics come off patent. 

Opportunities may arise for certain would-be generic biologic manufacturers to enter into collaborative agreements with larger manufacturers (pioneer or otherwise), and/or with the federal government directly, or indirectly via a federally supported institution. Such joint efforts might  enable manufacturers to satisfy regulatory requirements and take a generic biologic to market (assuming all of the regulatory requirements such as those involving facilities, reconstitution, and repackaging, etc. are met). Other possibilities (although unlikely in the short term) for follow-on manufacturers to gain entry to the market may result from a public policy determination that a de facto monopoly is against the public interest. This is unlikely through the courts in the absence of concerted action or violative anti-competitive conduct, but such an antitrust argument may bear fruit as the raison d’etre for legislative action, or for antitrust exemptions possible within the present legal context such as is afforded consortia that are open, non-exclusive and encourage innovation. 

One such innovative goal with respect to biologics may be to create new tests of bioequivalence to prove with an acceptable degree of certainty that a generic biologic is similar enough to its pioneer counterpart to be approved with an abbreviated application. All these possibilities are explored hereafter in the context of the scientific, legal, and economic issues to which they are inexorably linked.

The Science of Biologics

Before delving further into the economic and policy issues, some technical background is appropriate. Biologics are prophylactic, in vivo diagnostic, or therapeutic substances that can only be produced in living systems.
 In contrast to the chemical pharmaceutical compounds manufacturers relied on almost exclusively in the past, biologics are far more complex. Typically, they contain active macromolecules, and undetected contaminants. Therefore, biologics exhibit far more heterogeneity and potential variability than chemical compounds. Such large molecules may have more than one active epitope, and for many biomolecules, the causes and effects of variations due to post-translational modifications are not fully understood.

Chemical compounds can be completely characterized via relatively straightforward chemical tests for identity and purity, but biologics often require more complicated bioassays for batch release, and stability assessment. This, in addition to the complications of multiple active epitopes and post-translational modifications, can result in serious side effects if the methods of manufacture for follow-on biologics are even the slightest bit different from the pioneer product. For example, small alterations in manufacturing practices may result in pollutants being deposited in the mix of therapeutic proteins, which could potentially incite an immune response in the recipient making the therapy either ineffective or dangerous. Testing the active ingredient for equivalence would not allay concerns over undetected contamination. Even so, the isolation process itself constitutes a manufacturing process that can change the characteristics of the therapeutic protein.

The Regulation of Biologics

The Public Health and Safety Act (PHSA)
 under which most biologics are regulated as opposed to the Federal Food Drug and Cosmetics Act (FDCA)
 (under which drugs are regulated), emphasizes the importance of manufacturing controls and facility inspections. The Center for Biologics Evaluation and Research (CBER), the regulatory body, which was until 2003 authorized to approve biologics (as opposed to the Center for Drug Evaluation and Research (CDER), which regulates chemical drugs)inspects manufacturing plants before  approval and thereafter on a regular basis.
 Biologic Licensing Applications (BLAs), which are used to approve biologics, differ from New Drug Applications (NDAs), which are used to approve drugs. In addition to satisfying safety and efficacy data from adequate, well-controlled and statistically meaningful clinical studies, the facilities in which a biologic is processed must meet regulatory standards designed to assure that the manufactured product continues to be safe and effective.

When safety standards are met, biologics have proven to be efficacious therapies for complicated, heretofore untreatable life-threatening diseases such as diabetes, arthritis, multiple sclerosis, and various cancers.
 In addition, biologics are the active constituents of many in vivo diagnostic applications such as those used to screen for blood-borne pathogens or diseases such as HIV and hepatitis.
 Using DNA technology, scientists can identify elements that mitigate or temper disease progression and use copies of the relevant gene or genes to produce protein molecules that may be used as treatments or diagnostic agents. Biologic treatments do not involve modifying a patient’s genes, only using copies of naturally occurring genes to replicate proteins naturally found in the body or triggered in defense of disease progression. 
Generic Pharmaceuticals and Hatch-Waxman

Hatch-Waxman and later amendments to it (The Medicare Prescription Drug, Improvement, and Modernization Act of 2003)
 allows generic manufacturers to file an Abbreviated New Drug Application (ANDA),
 a far less complex application than the NDA that brand-name manufacturers have to file. The law is outlined in §505(j) of the FDCA
 and applies to drugs granted approval under §505 of FDCA
. Under FDCA, a generic drug must contain the same active ingredient as an innovator product, be bioequivalent to an innovator drug, and must have the same dosage form, strength, and route of administration, labeling, and conditions of use.
  Hatch-Waxman also established standards of identity (sameness) for generic drugs and innovator drugs and for the approval of those drugs under §505(j) of the FDC. 

By establishing that the drug product described in the ANDA is the same as the innovator drug product approved in the NDA, the ANDA applicant can rely on the Agency’s findings of safety and effectiveness for the brand name drug. ANDA applicants must reference the NDA approved drug in their application.
 The patents listed with FDA by the innovator NDA holder at the time of NDA approval must also be acknowledged, and approval will be delayed until patent disputes are resolved and statutory marketing exclusivity has expired.
 

Prior to Hatch-Waxman, the FDA required follow-on pharmaceutical manufacturers to submit the same complex NDA as innovator manufacturers. The innovator’s NDA contains trade secrets, technical information, and know-how as to the manufacturing processes of a new drug, and is confidential under the law. At the time Hatch-Waxman was enacted in 1984, few biologics existed and they were not well understood. In the late 1970s and early 1980s recombinant proteins and monoclonal antibodies were beginning to be developed. At that time, biologics were regulated by CDER under the FDCA as drugs when they were hormones (such as insulin or human growth hormone), and by CBER under the PHSA when they were cytokines or blood proteins (such as Factor VIII for the treatment of hemophilia).
 

In 1993, CDER and CBER agreed to move all recombinant proteins and antibodies to CBER except insulin and human growth hormone, which remained regulated by CDER under the FDCA
. In 2003, recombinant therapeutic proteins regulated by CBER were transferred to CDER, but there was no change in the applicable approval authority: the PHSA still regulates all biologics, except for insulin and human growth hormone. Both CDER and CBER have the authority to approve products that fall under their current jurisdiction. 

Hatch-Waxman amended the FDCA not the PHSA. Therefore, biologics were not covered by Hatch-Waxman. In the absence of new legislation, there can arguably be no similar treatment for biologics. 

Lobbying the Issue of Generic Biologics

Brand name biologic manufacturers and the Biotechnology Industry Organization (BIO) are of the view that so-called generic biologic manufacturers cannot guarantee bioequivalence to pioneer products unless they use the precise proprietary technology as brand name manufacturers.
 Genentech, Pfizer, Pharmacia, and BIO have written citizens petitions setting forth their positions.
  As stated above, the FDA is not authorized to permit follow-on biologic manufacturers to file abbreviated licensing applications. Follow-on manufacturers cannot reference any clinical studies conducted by pioneer manufacturers, or use proprietary technology developed by pioneer manufacturers to produce, optimize, or purify biological products.
 Thus, follow-on biologic manufacturers must produce their own clinical trial safety and efficacy data and cannot rely on data submitted to support the brand name drug for FDA approval. 

Pioneer manufacturers are understandably protective of their trade secret and confidential commercial data. In Europe it is considered so important that companies with domicile in Europe have a specific right to data that lasts about 15 years
. Pioneer manufactures are urging the FDA to “refrain from publishing a guidance document setting forth standards for similarity or sameness of biotechnology derived products and approving an application under § 505 (b)(2) of the FDCA with respect to a biotechnology derived product that relies on their trade secret and commercial data.”
 Manufacturing facilities require long lead times in design, construction, and validation. These are all costs that pioneer biologics manufacturers must absorb. 

The costs of research and development have risen 12 times in inflation-adjusted dollars over the last three decades, as seen in figure 2. This is now as much a concern for follow-on manufacturers as it is for pioneer manufacturers. A large majority of the increase in costs can be attributed to the spiraling costs of clinical studies. Generic Manufacturers such as Barr laboratories, which had hopes of launching a generic biologic treatment for pulmonary embolism,  have joined forces to lobby Congress in the hopes of eventually forcing the FDA to establish clear guidelines for generic biologic approval.
 Other generic manufacturers such as BioGenerix point out that if they were to absorb the costs of testing a new product, it would take twice as long as for conventional generics and the costs would be 8-100 times higher.
 Technology Catalysts, a bio-pharmaceutical industry-consulting group in Virginia states that if the generics industry were to absorb such costs in manufacturing generic biologics, there would most likely not be much of a cost reduction as compared to their pioneer counterparts.
 

Manufacture of Biologics is Expensive and Largely Proprietary

More than $10 billion worth of biopharmaceuticals are scheduled to go off patent by the end of 2006.
 As shown in figure 3, these drugs are in a variety of treatment categories including psychotropic, cardiovascular, and digestive system agents. Even if brand name biologics manufacturers do not face the immediate threat of generic competition, there are limits to the production capacities that brand name drug makers can sustain.
 Biologics manufacturing requires large-scale production of protein-based compounds. Traditional small molecule therapeutics are produced through classical chemical synthesis for less than $5 per gram.
 However, the proteins needed to make biologics must be produced in living cells and this can cost from $100-$1000 per gram.
 

In the early days of biologics, proteins were manufactured by inserting a gene encoding the desired protein into a simple bacterial host known as E.Coli. Insulin, Growth Hormone, and G-CSF (Neupogen) are produced in this manner. E. Coli has an established regulatory track record, is well characterized, inexpensive to grow, replicates quickly, and lends itself to scaling up commercial manufacturing capacity.
 However, E.Coli cannot modify proteins after they are produced, and as a result can produce misfolded and thus inactive proteins. Monoclonal and fusion proteins (most therapeutic proteins) cannot be produced in E.Coli and must be produced in mammalian cells.
 

Manufacturing process
  

· Genetically engineering a host mammalian cell, typically Chinese Hamster Ovary (CHO) cells

· CHO’s multiply quickly, are relatively hardy, and grow well in culture

· Create master cell bank (high levels of proteins grown as inexpensively as possible) takes 4 weeks-4 months.

· Bioprocessing: 2 phases = growth of cells, and recovery and purification of protein

· Establishment of ideal growth conditions takes many months and ties up valuable production capacity

· Variables: components of the culture media, cell density, protein stability, and many others, filtration/chromotography conditions, and removal of viral contaminants.

Purification takes 30 days on average, while the manufacturing process takes 10 weeks per batch.
  Each of these steps in manufacturing must be optimized for the particular biologic compound produced; there are no fundamental techniques that can be used for all products as is true for the manufacture of chemical compounds. Optimizing each technique is expensive and extremely labor-intensive, which is why manufacturers want to keep such techniques confidential. This complicates issues for prospective generic biologic manufacturers who might seek an expedited approval process. 

Bioequivalence: the Qualifier for Chemical Drugs and Barrier to Biologics

Potential follow-on biologic manufacturers would have to replicate most of the manufacturing processes of the brand name manufacturer in order to obtain a sufficiently similar (bioequivalent) product without infringing on protected intellectual property. However, a pioneer drug maker’s manufacturing processes are protected intellectual property. With respect to biologics the research and development required to optimize them is not just more costly than that of chemical based compounds, but also much more complex, and entails the use of know-how, trade secrets, and technical information in addition to a patent. 

Generic manufacturers of chemical compounds have never been privy to the manufacturing processes of brand name manufacturers who had to file an NDA. However, they do obtain a reasonable amount of information. As a result of Hatch-Waxman, drugs approved by the FDA (via NDAs or ANDAs) are published by the FDA in the “Approved Drug Products with Therapeutic Equivalence Evaluations” (more commonly known as “The Orange Book”).
  It is available online and lists patent information applicable to each approved NDA, a list of approved ANDAs, and the patents corresponding to them.

The Orange Book listing must include: a report of investigations demonstrating the new drug’s safety and effectiveness; a list of the drug’s chemical constitution; a description of the methods, facilities, and controls used in the drug’s manufacture; a description of the drug’s packaging, a sample of the drug or its components; and samples of the labeling to be used for the drug.
 In order to file an ANDA, generic manufacturers must prove their product is  “bioequivalent” to a referenced NDA’s brand name product.
 Establishing bioequialence is much less of a burden than the extensive requirements of a NDA. The active ingredients need to be proven bioequivalent, and the inactive ingredients need to be proven “safe” and in the same concentration as in the brand name drug.
 Generic manufacturers are spared the lengthy and expensive preclinical and clinical trial processes needed to satisfy the regulatory requirements of a new drug. In order to satisfy the regulatory requirements of an ANDA, they are required to perform tests on 24-36 human subjects and show that the subjects exhibit blood absorption rates within twenty percent of rates of the original brand name drug.
 Bioequivalence is the most important factor in qualifying for an ANDA and the biggest barrier to generic biologics manufacturers. As a matter of law and policy, an “Orange Book” with respect to biologics is not imminent at this juncture.
Hatch-Waxman is an Inappropriate Model for Follow-on Biologics

The biologic manufacturing process is such that even a company licensed to manufacture is subject to new approval and inspections if it wants to shift the site of manufacturing. CBER has long held that in biologics manufacture, “the product is inexorably linked to the process.”
  However, there have been exceptional circumstances where CBER has approved biologics with either less than the conventional quantity or quality of clinical trial information.
  

Examples include:  Verluma ®, where the manufacturer and manufacturing site changed during product development; Avonex ® (beta interferon) produced by Biogen Idec(, where the FDA allowed the biologic manufacturer to rely upon data from its clinical study even though the beta-interferon product studied earlier in the trial had been made at a different site.
 

When the same manufacturer has switched facilities in the manufacture of their own biologic, there have been mixed results. In one case, Genentech began manufacturing Raptiva ® at a facility different from the one in which it was originally developed. Analytical tests on the finished biologic revealed slight differences from the molecular structure and pharmacokinetic properties of the original product, but clinical tests revealed no differences.
 In another case, Johnson and Johnson instituted a change to its erythropoetin manufacturing processes: the product did not exhibit any detectable differences from the original product but when it was introduced to humans, some patients exhibited a severe immunologic response that resulted in life-long dependence on blood transfusions.

In order for a generic biologic to meet the test of bioequivalence to its pioneer counterpart, the brand name manufacturer would have to disclose proprietary details of its manufacturing processes and possibly even more intellectual property than is already required for a NDA.
 Requiring brand name manufacturers to disclose this type of information would result in the loss of hard-earned intellectual property rights and may also deter innovation resulting from expensive research and development operations.  Moreover, the still young biologics industry may benefit were new manufacturers to develop more efficient manufacturing processes. The resulting innovations might  lead to products that are potentially more potent, have less side effects, and greater yield. Products would be lower priced due to increased supply assuming an economic model that results in greater profit from lower priced, higher yield production. However, if the cost reduction is not significant enough to enlarge the market there will be little economic incentive for industry innovation.
 
Even though the FDA has historically not allowed for an abbreviated biologic approval process, it has also held that its legal authority permits similarity assessments between pioneer and generic versions of relatively simple protein and peptide products regulated under § 505 (b) (2) of the FDCA
. Generic manufacturers such as Barr Laboratories and organizations like the National Organization for Rare Disorders (NORD) argue that the FDA needs to be clearer about whether there is law in place to support a regulatory pathway for generic biologics and if not what changes in the law are required.
 

Legislation alone is not enough unless and until the same degree of certainty of  similarity can be attained for biologics as has been attained for chemical pharmaceuticals. Such legislation will likely face stiff opposition from pioneer biologics manufacturers as well as BIO.  As pointed out heretofore, Pfizer, Pharmacia, Genentech, and BIO have all filed Citizen Petitions with the FDA to prevent abbreviated approvals for biologics that rely in any way on a pioneer manufacturer’s studies.
 

Allowing generic biologics under an abbreviated approval process will not guarantee their becoming more affordable: the economics of a generic biologic do not mirror that of generic chemical pharmaceutical. In the case of the multiple manufacturers of human growth hormone, interferons, or growth factors each manufacturers price has been similar to the innovators price.
 Considering the manufacturing costs of biologics and the legal obstacles to generic biologics being legislatively created with a Hatch-Waxman formula,  there is no present basis to predict whether  prices of generic  biologics are likely to be lower than their brand name counterparts. If there is such a reduction in profits due to oversupply, reduced output may also be the result 
. 

Another important consideration is that most biologics are either diagnostic application used by health professionals, administered by injection (subcutaneous, intramuscular, or intraperitoneal) or by intravenous administration in hospitals.
 This raises two issues: first, generic biologics that follow a pioneer in this route of administration will have to contend with the same high administrative costs, and second, they will have the burden of gaining confidence from the healthcare professionals and hospital staff that prescribe and administer the therapy. For all these reasons, Hatch-Waxman is an inappropriate model by which to fashion regulation of follow-on biologics. 

Is there a Place for Patent Pooling with Respect to Biologics

To decrease the production costs of biologics patent pooling between multiple biological companies may be an alternative. By pooling their patents within the guidelines set forth by the United States Patent and Trademarks Office (USPTO),
 manufacturers of biologics would be able to share intellectual property with one another to achieve the desired results of  increasing productivity, decreasing price or even increasing the efficacy of their product. 

Patent pools are considered to be pro-competitive when: they integrate complementary technologies, reduce transactions costs, clear blocking positions, avoid costly infringement litigation, and promote the dissemination of technology.
 The guidelines for pro-competitive patent pooling can be reduced  to two overarching questions: (1) “whether the proposed licensing program is likely to integrate complementary patent rights,” and “if so, whether the resulting competitive benefits are likely to be outweighed by competitive harm posed by other aspects of the program” 
 In contrast they are anticompetitive if: the excluded firms cannot effectively compete in the relevant market incorporating the licensed technologies, the pool participants collectively posses market power in the relevant market, and the limitations on participation are not reasonably related to efficient development and exploitation of the pooled technologies.

Patent pooling may be very difficult to achieve between two biologics companies due to the fact that the companies are not going to want to share their patents, trade secrets and know –how with a company that will have free access to license same as they see fit.

Similarly, there could be a situation where consortia through research may be beneficial. The MIT Media Lab is set up as a consortium where “affiliate sponsors” pay $100,000 for a right to follow the “overall work of the laboratory. Sponsors also have the option to become “consortium sponsors” and pay between $200,000 and $250,000 a year to participate in the consortium that connects a group of lab facilities and research staff to focus on common agendas. Additionally consortia sponsors of the lab can share in the intellectual property by licensing royalty free
.

Surprisingly many similar ventures exist for computer and business technology in the United States but few to none for biopharmaceuticals. To date, there has been no groundswell for such consortia or joint ventures between biologics manufacturers and would be generic biologic manufacturers in order to increase supply and decrease the price of off patent biologics.. There is no evidence of any manufacturer working to increase supply to the extent that prices decrease significantly, whether they remain fully committed to the market or not. Accordingly, patent pooling and/or consortia are unlikely in our present free market system. Perhaps such agreements can be more readily justified, and will first be seen for a promising new product to treat serious diseases in developing countries, where they would not otherwise be taken on by industry (e.g. Malaria, Tuberculosis, or AIDS). 

Follow-On Biologics May Result from Public and/or Private Incentives for Innovation

If high manufacturing costs as well as the required complicated drug delivery methods play a role in the significant price differential between biologics and chemical pharmaceuticals, then advances in manufacturing technology and/or innovative delivery methods could result in reductions in the overall costs of biologics. To this end, strategic collaborations providing incentives for a pioneer manufacturer to collaborate with a follow-on manufacturer in bringing a product to market can be imagined.

This is only plausible if there is some real gain for all parties involved. The benefits to the small follow-on manufacturer not geared up to satisfy regulatory requirements on its own are obvious, but larger manufacturers must also have an incentive for collaboration. Organizations that have the resources to support regulatory requirements, such as the federal government, university research centers, or successful biologic manufacturers, may still seek to improve technology, obtain  extra capacity, or  skilled personnel, or may not  wish to risk resources on potentially unsuccessful products. Such companies may  find it expedient to partner with a smaller manufacturer that possesses a certain skill-set. 
.  In this way large manufacturers with the ability to support regulatory requirements may better manage the risk of making the necessary discoveries on their own and can share in the profits realized from the concerted investment. Another joint development operation is exemplified in the collaboration  between Athersys and Medarex in 2000, allow companies with some synergy but differing capabilities to focus on their own areas of expertise while at the same time expand product portfolios in a cost effective manner.

Additionally, a pioneer manufacturer may be induced to devise less expensive versions of their own product once the underlying patent term has expired by either contracting out manufacturing to companies with more efficient production technologies or by partnering with companies those posses such technologies. The inducement here is to respond to competition from other products on the market or to preempt the entry of such products to the market. In either case, it would be a typical joint development operation that involves high risk and high capital costs, in return for access to additional capabilities and resources.

Is A Change in the Antitrust Policy Warranted?

To allow collaboration between biologics and other innovative technology companies, the United States Government has recognized the need to ease anti-trust law enforcement or at least clarify what types of collaboration will not violate present antitrust law. Due to policy concerns that foreign innovation was beating that of the United States, policy makers approved The National Cooperative Research Act
 in 1984 and The National Cooperative Research and Productivity Act (NCRPA) in 1993.
 Commentators opined that technological innovation would be enhanced if collaboration in R&D endeavors were freed from the inhibition of possible antitrust liabilities, and pointed to longstanding Japanese and European laws, which grant such joint ventures antitrust exemptions. Thus, the NCRPA was "designed to promote research and development, encourage innovation, stimulate trade, and make necessary and appropriate modifications in the operation of the antitrust laws."
 

The statute limits damages in private and state antitrust action to single damages, as opposed to the treble damages of the past if a joint venture or consortium were to file notification of formation with the appropriate antitrust authority.
  Additionally it supplied relief from cost in unsuccessful antitrust actions and recommended a rule of reason interpretation as opposed to per se rule to any antitrust suit. 
 The motivation for these laws was stated to be the "overdrawn yet real perception in the business community that the antitrust laws generally discourage all collaborative activity."
 The NCRPA does not however, relieve a consortium from having to comply with the still rigid regulations of the Sherman Act and the companies, even though they file under the proper requirements are still liable for violations of the various antitrust statutes. 

Since the implementation of the NCRPA, most of the registered consortia/joint ventures have been computer, business and technology producers, rather than pharmaceutical companies.
 Additionally the United States government in the past few decades has been more open to permitting patent pools, once considered a per se antitrust violation, based on the need for technology sharing to increase innovation. The USPTO provided distinct guidelines for innovative companies who could benefit from such an arrangement.
 

Abbreviated biologics application may not be scientifically advisable. Based on the current state of the Act, nor is there evidence that such a relaxation of regulations for biologics would ultimately lessen costs. Until is can be shown that a generic manufacturer can develop a biologic product that is bioequivalent to the innovator product without using intellectual property in the form of trade secrets, know-how, and technical information of the innovator after patent expiration, it is not realistic to expect generic biologics to enter the market. There is no legal basis to induce patent holders to divulge their trade secrets; there is no public policy to justify it and it is in violation of due process concepts under the  US constitution. 
In the antitrust context, there are no reported cases in which a ”patent holder who lawfully acquire [d] a patent [was] held liable under Section 2 of the Sherman Act for maintaining the monopoly power he lawfully acquired by refusing to license the patent to others.”
 Market power does not impose on the intellectual property owner an obligation to license the use of that property to others.
 Thus, it is unlikely that Section 2 of the Sherman Act is likely to ease the restrictions on follow-on biologic manufacturers. In addition, the tight link between process and product is a major obstacle to abbreviated applications for prospective generic biologic manufacturers, unless pioneer manufacturers disclose details of their manufacturing processes in the context of mutually beneficial collaborations, antitrust exemptions, or consortia that are legally justified in encouraging technological development through innovation. 

Conclusion

Generic biologics will most likely not be the answer to lower cost protein based therapeutics until the technology evolves such that generic manufacturers can prove bioequivalence with the same degree of certainty as is required for chemical pharmaceuticals, or manufacturers develop collaborative agreements with successful pharmaceutical companies, obtain legislative incentives, and/or lobby for the creation of consortia that are consistent with a public need and that are in accord with antitrust exemptions.

These potential collaborations and antitrust exemptions are not likely outside the context of their being a more compelling public need as previously discussed such as inducing participants to come together to combat world wide pandemics  that would not be attractive for companies under other circumstances. 
One thing is for sure, this is the beginning of a new era in biotechnology and there will be a lot of voices heard and a lot of ideas floated based upon the interests of the different participants. What makes the evaluation more difficult here is that it is a new problem requiring new solutions not based on those of the past. Therefore, innovative thought unencumbered by past solutions to old problems is needed.
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