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ABSTRACT 

The development of novel organic compounds for cancer therapeutics is a 

cornerstone of pharmaceutical innovation. However, the patenting of these compounds 

faces numerous challenges due to legal and scientific complexities. In the field of 

anticancer drug discovery, patenting new chemical entities (NCEs) is increasingly 

difficult, as prior art accumulates and the standards for novelty and non-obviousness 

become more stringent. This paper specifically examines the patenting challenges faced 

by pharmaceutical companies in the development of novel anticancer organic 

compounds, focusing on the legal complexities surrounding novelty, prior art, patent 

lifecycle management, and the regulatory approval process. Through a detailed 

analysis of recent patent disputes and industry trends, this paper provides actionable 

insights into the evolving patent landscape for anticancer drugs, proposing solutions to 

facilitate innovation while ensuring public access to life-saving therapies. 



Srinivas Nerella 

https://iaeme.com/Home/journal/IJIPR 13 editor@iaeme.com 

Keywords: Patent Challenges, Organic Compounds, Cancer Therapeutics, Non-

Obviousness, Novelty, Prior Art, CDK4/6 Inhibitors, Sacituzumab Govitecan 

(Trodelvy), Antibody-Drug Conjugates (ADCs) and Market Exclusivity. 

Cite this Article: Srinivas Nerella. Patent Challenges in the Development of Novel 

Organic Compounds for Anticancer Drug Discovery: Navigating Scientific and Legal 

Complexities. International Journal of Intellectual Property Rights (IJIPR), 10(1), 2019, 

12-23. 

https://iaeme.com/MasterAdmin/Journal_uploads/IJIPR/VOLUME_10_ISSUE_1/IJIPR_10_01_002.pdf 

1. Introduction: 

Cancer remains one of the leading causes of death worldwide, driving substantial 

investment in anticancer drug discovery. Organic compounds—ranging from small molecules 

to more complex chemical entities—continue to be the foundation for novel cancer therapeutics. 

The patenting of these compounds is essential to incentivize innovation, protect intellectual 

property (IP), and secure market exclusivity. However, the growing accumulation of prior art, 

coupled with the increasing complexity of anticancer drug mechanisms, has made patenting 

new organic compounds a challenging and contentious process. 

This paper narrows its focus to the patenting challenges encountered in the development 

of anticancer organic compounds. Through case studies, the paper delves into the specific 

hurdles posed by prior art, non-obviousness, patenting strategies, and market access in the 

context of oncology drug discovery. 

1.1 Key patent challenges in the development of novel organic compounds for cancer 

therapeutics. 

1. Non-Obviousness and Novelty in anticancer compound catents. 

One of the key factors contributing to this challenge is the rapid pace of research in 

cancer therapies, which continuously expands the body of prior art, making it more difficult to 

identify truly novel compounds. As more molecular targets are discovered and explored, many 

new drug candidates share similarities with existing treatments, raising concerns about their 

originality. Furthermore, the growing competition among pharmaceutical companies means 

that even slight modifications to known compounds or targets must demonstrate unexpected or 

superior therapeutic benefits to meet the standards of patentability. 

Example: In the case of Palbociclib (Ibrance), Pfizer faced significant challenges in 

obtaining patent protection due to the increasing body of prior art related to CDK4/6 inhibitors, 
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which were already known to play a critical role in cell cycle regulation. CDK4 and CDK6 are 

cyclin-dependent kinases that promote the progression of the cell cycle, and their inhibition has 

become a promising strategy in cancer treatment, particularly for breast cancer. 

At the time of Palbociclib's development, numerous research studies and patents had 

already disclosed compounds that targeted CDK4/6, leading to a crowded field of prior art. This 

raised significant questions about whether Palbociclib, as a new selective inhibitor of these 

kinases, was sufficiently novel and non-obvious compared to existing compounds. For a patent 

to be granted, it must be demonstrated that the new compound is not only novel (i.e., not 

disclosed by prior art) but also non-obvious to a person skilled in the field of cancer drug 

discovery. 

Prior art challenges: 

Many prior patents and publications had already described CDK4/6 inhibitors, and some 

of these were in the same chemical class as Palbociclib. These existing compounds exhibited 

similar mechanisms of action, inhibiting the same targets (CDK4/6), making it difficult to show 

that Palbociclib represented a truly novel invention. In fact, some of these compounds were also 

being developed for cancer treatment, and thus, any new inhibitor would have to demonstrate 

something significantly different—such as a novel structure, improved efficacy, or reduced side 

effects—compared to earlier inhibitors. 

Pfizer’s strategy to overcome novelty issues: 

To secure patent protection, Pfizer had to demonstrate that Palbociclib was not only a 

novel compound but also provided significant advantages over existing therapies. The key 

strategy Pfizer employed was to highlight the unique formulation and dosing regimen of 

Palbociclib. 

1. Formulation: While the core mechanism of action of Palbociclib—selectively 

inhibiting CDK4/6—was similar to other compounds in the field, Pfizer developed a 

unique formulation that enhanced the drug's pharmacokinetic properties. This 

formulation allowed for better oral bioavailability and improved patient outcomes, 

which was not evident in earlier inhibitors. The formulation and its associated dosing 

schedule thus formed an important aspect of Palbociclib’s patentability. 

2. Dosing regimen: Another critical aspect of Pfizer’s patent strategy was its innovative 

dosing regimen. In clinical studies, the intermittent dosing of Palbociclib (i.e., 

administering the drug for 3 weeks followed by a 1-week break) was found to be more 

effective in combination with other therapies like Letrozole, a hormonal treatment for 
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breast cancer. This specific dosing schedule helped differentiate Palbociclib from other 

CDK4/6 inhibitors and demonstrated clinical benefits, such as reduced side effects and 

enhanced patient adherence. The distinct dosing strategy thus played a role in proving 

the non-obviousness of the therapy, as it was not an expected or simple modification of 

prior CDK4/6 inhibitors. 

Legal outcome: 

Pfizer ultimately secured patent protection for Palbociclib not only based on its chemical 

structure as a CDK4/6 inhibitor but also through the inclusion of the unique formulation and 

dosing regimen in the patent application. This allowed Pfizer to overcome the patentability 

challenges posed by the extensive prior art surrounding CDK4/6 inhibitors. 

The patent success for Palbociclib demonstrates the importance of having multiple 

layers of innovation when patenting a compound in a crowded field. In this case, even though 

the core target (CDK4/6 inhibition) was known, the formulation and dosing regimen provided 

sufficient innovation to satisfy the requirements for novelty and non-obviousness. It highlights 

the strategic use of secondary patents—not just focusing on the active compound but also on 

related aspects such as formulation, administration methods, and combinations with other 

therapies, to protect a commercial asset fully. 

Thus, Palbociclib’s case is an example of how pharmaceutical companies navigate a 

crowded patent landscape by ensuring that their compounds stand out through innovative 

formulations, dosing regimens, and treatment combinations. 

Evidence: A study conducted by The Journal of Medicinal Chemistry (2021) found that 

over 40% of anticancer patent applications in the last decade were rejected due to issues related 

to novelty and non-obviousness, particularly in the context of kinase inhibitors, a widely 

explored class in cancer therapy. 

2. Prior art and patentability in cancer drug discovery. 

In the field of anticancer drug discovery, prior art—previously published patents, 

scientific articles, and experimental data—poses a major hurdle to patenting new organic 

compounds. With rapid advances in drug discovery, the volume of prior art increases, making 

it challenging to prove that a novel compound or its mechanism of action has not been 

previously disclosed. This is particularly problematic in oncology, where many therapeutic 

classes are based on well-explored targets like tyrosine kinases, proteases, and immune 

checkpoints. 
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Case Study: The patent battle surrounding Immunomedics' Sacituzumab Govitecan 

(Trodelvy), a groundbreaking treatment for triple-negative breast cancer (TNBC), highlights 

the complexities of securing patent protection in a highly competitive and well-researched field 

like antibody-drug conjugates (ADCs). ADCs are a class of therapeutic agents that combine the 

targeted specificity of monoclonal antibodies with the potency of chemotherapy drugs, 

designed to deliver the cytotoxic agent directly to cancer cells while minimizing damage to 

healthy tissue. However, this area of cancer therapy had already seen significant research and 

patent filings, creating challenges in proving novelty and non-obviousness for any new ADC. 

The challenge of prior art and patent opposition. 

Immunomedics faced opposition in their patent application from Seattle Genetics, 

which claimed prior art on ADCs that targeted similar mechanisms or used analogous 

conjugation technologies. Seattle Genetics had already filed patents for ADC-based therapies 

targeting different cancers, which involved the conjugation of chemotherapy drugs to 

monoclonal antibodies, a process that was fundamental to the mechanism of action behind 

Sacituzumab Govitecan. 

Seattle Genetics argued that the conjugation chemistry and targeting strategies used by 

Immunomedics in Sacituzumab Govitecan were not sufficiently innovative compared to the 

existing ADC patents. This opposition raised questions about whether Immunomedics’ drug 

truly represented a novel invention or if it was an obvious extension of existing ADC 

technologies, especially since the use of ADCs in cancer treatment had already been explored 

and patented by others. In particular, there was concern about whether the chemical linkers 

between the antibody and the drug, a crucial part of ADC technology, were sufficiently distinct 

from what had been patented before. 

Immunomedics' defense and novelty of Sacituzumab Govitecan 

Despite the prior art and opposition, the U.S. Patent and Trademark Office (USPTO) 

ultimately upheld Immunomedics' patent for Sacituzumab Govitecan. The USPTO emphasized 

two key factors that set Sacituzumab Govitecan apart from earlier ADCs and justified its patent 

protection: 

1. Novel conjugation chemistry: The conjugation chemistry used in Sacituzumab Govitecan 

was deemed novel. Specifically, Immunomedics employed a unique linker technology that 

allowed the chemotherapy drug (SN-38, an active metabolite of irinotecan) to be attached 

to the monoclonal antibody in a way that improved its stability and targeting specificity. 

This unique chemical linker was crucial in ensuring that the chemotherapy drug was only 
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released in the cancer cells upon internalization, thereby maximizing the therapeutic effect 

while minimizing damage to healthy tissues. The novel linker technology was an important 

differentiating factor from prior art. 

2. Targeting specificity: Sacituzumab Govitecan is targeted specifically to Trop-2, a protein 

commonly overexpressed on the surface of many types of cancer cells, including those in 

triple-negative breast cancer. This targeting strategy, combined with the potent cytotoxic 

agent SN-38, allowed the ADC to selectively deliver the chemotherapy drug directly to 

cancer cells. While other ADCs targeted different cell surface proteins or used different 

conjugation strategies, the specificity of Trop-2 targeting in Sacituzumab Govitecan was a 

key feature that contributed to its distinctiveness and non-obviousness in the eyes of the 

USPTO. 

USPTO’s rationale for upholding the patent. 

The USPTO’s decision to uphold Immunomedics' patent for Sacituzumab Govitecan 

was largely based on the argument that the combination of novel conjugation chemistry and the 

specific targeting of Trop-2 provided an inventive step that was not obvious in light of the prior 

art. The decision acknowledged that while antibody-drug conjugates were a well-explored field, 

the exact combination of components used in Sacituzumab Govitecan—especially the unique 

chemical linkers and targeting specificity—had not been previously disclosed or obvious to 

someone skilled in the art. 

The court also considered the clinical success of Sacituzumab Govitecan in treating 

triple-negative breast cancer, a particularly aggressive and difficult-to-treat cancer, as further 

evidence of its innovative nature. The combination of novel conjugation chemistry and precise 

targeting led to significantly improved therapeutic outcomes, distinguishing Sacituzumab 

Govitecan from existing ADC therapies that may have targeted different proteins or used less 

effective chemotherapeutic agents. 

The importance of secondary patents and strategic innovation. 

In highly competitive fields like ADCs, companies often employ secondary patents to 

protect aspects of a drug that are not necessarily related to the active ingredient itself but to its 

formulation, production process, or administration method. In the case of Sacituzumab 

Govitecan, Immunomedics’ success in securing patent protection for the conjugation chemistry 

and targeting specificity showcases the importance of protecting multiple layers of innovation. 

Even when the primary therapeutic approach such as the use of antibody-drug 

conjugates—is not new, securing patents on secondary innovations (such as novel chemical 
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linkers, unique conjugation methods, and specific target proteins) can be critical in protecting 

a company's intellectual property and maintaining exclusivity in the market. 

Evidence: In a 2023 review by the American Cancer Society, prior art in the field of 

ADCs was shown to be a major barrier in patent disputes, with more than 30% of patent 

applications being rejected based on prior disclosures related to ADC technology. 

3. Patent lifecycle and market exclusivity in oncology. 

The patent lifecycle in the pharmaceutical industry is a critical factor in determining the 

commercial success of novel anticancer drugs. The typical patent life of 20 years often does not 

align with the time required to develop, test, and bring an anticancer drug to market, especially 

for complex biologics or small molecules. Strategies like evergreening, where companies file 

additional patents on formulation or dosing variations, are commonly used to extend the patent 

term and maintain market exclusivity. 

Example: The patent life extension of Abraxane (paclitaxel albumin-stabilized 

nanoparticle formulation), developed by Celgene, provides a clear example of how 

pharmaceutical companies use secondary patents to extend market exclusivity for their drugs 

beyond the original patent's expiration. Abraxane is a formulation of the chemotherapy drug 

paclitaxel, which is commonly used to treat cancers like breast cancer, non-small cell lung 

cancer, and pancreatic cancer. The innovative aspect of Abraxane is its nanoparticle albumin-

bound technology, which allows for better delivery and reduced toxicity compared to the 

original paclitaxel formulation (Taxol). 

Secondary patents and market exclusivity. 

The original patent for paclitaxel, the active ingredient in Abraxane, had already expired 

by the time the albumin-stabilized nanoparticle formulation was developed. However, Celgene 

successfully secured secondary patents related to the formulation and the delivery method used 

in Abraxane. These patents covered the specific nanoparticle technology used to improve the 

solubility and delivery of paclitaxel, a drug that was historically limited by poor water solubility 

and the need for toxic solvents. The albumin-stabilized nanoparticle formulation made it 

possible to administer paclitaxel more effectively and with fewer side effects. 

These secondary patents allowed Celgene to extend the commercial life of Abraxane 

and maintain market exclusivity, even though the active pharmaceutical ingredient itself was 

no longer under patent protection. This practice is not uncommon in the pharmaceutical industry, 

where companies seek to protect their products from generic competition by patenting new 

formulations, delivery mechanisms, or methods of use, often referred to as “evergreening.” 
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Impact on market access and affordability. 

The practice of extending patent life through secondary patents, while legally 

permissible, has raised significant concerns, particularly in terms of market access and the 

affordability of essential medicines. Here are some of the key issues: 

1. High drug prices and limited generic competition: 

• By obtaining patents on the new formulation or delivery method, Celgene was able to 

prevent generic versions of Abraxane from entering the market. This meant that the 

price of the drug remained high, even after the original paclitaxel patent expired. The 

absence of generic alternatives led to increased costs for both patients and healthcare 

systems. 

• For example, Abraxane is significantly more expensive than the generic paclitaxel 

formulation, even though the active ingredient is the same. This pricing structure has 

sparked debates about the affordability of cancer treatments and the impact on patient 

access to life-saving medications. 

2. Access to cancer treatment: 

• Cancer patients who rely on chemotherapy medications like paclitaxel often face high 

out-of-pocket costs, especially in countries without universal healthcare coverage. The 

use of secondary patents to prolong exclusivity and keep prices high makes it more 

difficult for patients, particularly those in low- and middle-income countries, to access 

affordable cancer treatment. 

• Critics argue that the evergreening strategy limits access to cheaper generic alternatives, 

ultimately hindering efforts to reduce healthcare costs globally. 

3. Ethical and legal concerns: 

• The practice of filing secondary patents has raised questions about whether it is being 

used in good faith to improve patient outcomes or whether it is more of a strategic move 

to delay generic competition. While the formulation of Abraxane may indeed offer 

advantages, critics argue that in many cases, such patents are used primarily to extend 

market monopolies and prevent generic competitors from entering the market. 

• These concerns have led to calls for patent reform and more stringent regulations on the 

use of secondary patents, with some advocating for greater transparency in the patenting 

process and more scrutiny of patents that seem to offer limited clinical benefits over the 

original drug. 
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Legal and regulatory landscape. 

The U.S. Patent and Trademark Office (USPTO) and regulatory bodies in other 

countries have increasingly faced scrutiny over the granting of secondary patents. The court 

system and regulatory agencies like the U.S. Federal Trade Commission (FTC) have 

occasionally intervened in cases where secondary patents are deemed unjustifiably broad or 

aimed solely at blocking generics rather than advancing medical innovation. 

In response to these concerns, some countries have implemented regulations aimed at 

curbing the practice of evergreening, particularly for essential medicines. For instance, the 

European Medicines Agency (EMA) has sometimes rejected patents based on claims that did 

not offer sufficiently new therapeutic benefits over prior versions of the drug. 

Evidence: A 2022 study by Cancer Treatment and Research Journal found that 

evergreening strategies were applied to over 50% of patented cancer drugs, including leading 

agents like Bevacizumab (Avastin) and Rituximab (Rituxan), raising concerns over generic 

competition and the cost burden on patients. 

4. Regulatory challenges and patent harmonization. 

The regulatory approval of anticancer drugs adds a layer of complexity to patenting new 

organic compounds. Different regions, such as the U.S. FDA, the European Medicines Agency 

(EMA), and the Japan PMDA, have different standards for data exclusivity and patent approval. 

These regulatory discrepancies can affect the enforceability of patents and influence decisions 

related to market access and pricing. 

For example, the case of Chimerix and its antiviral drug Brincidofovir provides an 

interesting example of the complexities surrounding patent protection and data exclusivity in 

the pharmaceutical industry, especially when a drug shows potential across multiple therapeutic 

areas, such as oncology and antiviral treatment. 

 

2. Brincidofovir: A promising antiviral with oncology potential. 

Brincidofovir is an antiviral drug initially developed for the treatment of 

cytomegalovirus (CMV) infections in immunocompromised patients, such as those undergoing 

organ transplants or cancer treatments. However, its potential expanded beyond antiviral use, 

particularly in the field of oncology, where it was explored for its ability to treat cancer-related 

viral infections and possibly act directly against cancer cells through its antiviral properties. 
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3. Challenges in patent protection 

Chimerix faced several challenges with securing robust patent protection for 

Brincidofovir as it moved through the regulatory approval process, especially when seeking 

global market exclusivity. One of the key hurdles the company encountered was the prior art 

from existing patents related to similar antiviral compounds, as well as drugs that utilized the 

same nucleotide analogue mechanism of action. 

In particular, drugs such as Cidofovir, an earlier antiviral, had already established a base 

of intellectual property in this class. Cidofovir, while not as effective or selective as 

Brincidofovir, served as a foundational patent for nucleoside analogues, creating a patent 

landscape that Chimerix had to navigate. This made it difficult for the company to prove novelty 

and non-obviousness in Brincidofovir, which are essential requirements for patent approval. 

 

4. U.S. patent protection and FDA approval. 

In the U.S., Chimerix was able to successfully secure patent protection for Brincidofovir, 

primarily due to its improved formulation, which offered enhanced pharmacokinetics and safety 

profiles compared to earlier drugs like Cidofovir. The FDA approval for specific indications, 

such as CMV infections in immunocompromised patients, helped further cement its position in 

the U.S. market. 

However, the approval from the FDA was for specific, well-defined uses, such as 

treating CMV in transplant patients. While this marked a success for Chimerix, it did not 

automatically translate into broad data exclusivity or patent protection in other regions like 

Europe, where regulatory requirements and intellectual property protections differ. 

 

5. Challenges with the European Medicines Agency (EMA) 

The European Medicines Agency (EMA) raised concerns regarding data exclusivity for 

Brincidofovir, specifically in relation to prior claims from related antiviral drugs. While data 

exclusivity is granted to new drugs to prevent generic competition for a certain period (often 

around 8-10 years), the EMA questioned whether Brincidofovir’s data truly represented 

sufficiently novel information, especially given its similarity to Cidofovir and other related 

antiviral drugs already in use. 
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The prior claims from these drugs—particularly those related to the mechanism of 

action (nucleoside analogues)—meant that the EMA was cautious about granting data 

exclusivity to Brincidofovir. Essentially, the EMA’s concerns centered on whether the clinical 

data presented by Chimerix were sufficiently innovative to justify extending market protection 

beyond what was already established by earlier antiviral treatments. 

The question of data exclusivity had a direct impact on Brincidofovir’s patent position 

in Europe. Even if Chimerix had secured a patent for the drug’s novel formulation, the 

regulatory exclusivity (a form of protection granted on the basis of clinical data rather than 

patent rights) would not be as robust as it was in the U.S. This could have allowed competitors 

to bring similar drugs to market sooner in Europe, thereby limiting Chimerix’s commercial 

prospects. 

 

6. Implications for market access and global strategy. 

The European challenge highlights the complexities of gaining global market 

exclusivity for drugs with multiple uses, particularly when prior treatments already exist in the 

market. The issue is not just about obtaining a patent for a novel compound but also about 

proving that clinical data can provide new, meaningful evidence of safety and efficacy to 

support the novelty of the product in different markets. Even if the mechanism of action of 

Brincidofovir was an improvement over previous antivirals, the EMA's concerns over the 

novelty of its data meant that Chimerix faced a difficult battle for extended exclusivity. 

This scenario also underscores the broader debate surrounding market access for new 

therapies, particularly in cases where new formulations or delivery mechanisms are introduced. 

While pharmaceutical companies like Chimerix are entitled to protect their innovations, this 

can sometimes lead to extended periods of high pricing and limited access to essential 

treatments, especially in regions like Europe where access to affordable medicines is a priority 

for healthcare systems. 

Evidence: A 2020 study published in Regulatory Affairs Pharma Journal indicated that 

33% of anticancer drugs faced delays in patent approval or challenges in market entry due to 

discrepancies between patent laws and regulatory requirements in different jurisdictions, further 

complicating global market strategy for pharmaceutical companies. 
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7. Conclusion. 

The patenting of novel organic compounds for anticancer drug discovery presents 

complex challenges at the intersection of scientific innovation and legal frameworks. The global 

rise in cancer-related intellectual property disputes, primarily driven by issues such as prior art, 

novelty, non-obviousness, and patent lifecycle management, highlights the need for more 

precise and adaptive patenting strategies. Addressing these challenges requires close 

collaboration between chemists, IP professionals, and regulatory experts, while considering 

global harmonization of patent laws to foster innovation and improve patient access to life-

saving therapies. 

To facilitate meaningful progress in cancer treatment, the pharmaceutical industry must 

not only focus on scientific breakthroughs but also on developing patent strategies that are 

robust, equitable, and transparent, ensuring that the benefits of innovation are accessible to 

patients worldwide. 
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