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The Drug Price Competition and Patent Term Restoration Act, known as the Hatch-Waxman Act, had a monumental
impact on competition between branded and generic small-molecule pharmaceuticals.[1]

 
As a general matter, the act provided innovators with certain exclusivities that can prevent the approval and sale of
generic versions of a drug product that has been approved under a new drug application, or NDA.[2]

 
However, patents also play a critical role in so-called brand-brand competition, i.e., competition between typically
branded, NDA-approved drugs that are indicated for the same condition and that may have the same mechanism of
action.[3]

 
In both circumstances, a patent holder has an incentive to protect the intellectual property rights to the invention before
another can either claim the invention or imitate it.

 
What's more, since patents have a limited term, there is a dichotomy between patenting inventions both early and late in
the drug development process.

 
The U.S. Food and Drug Administration publication commonly referred to as the Orange Book[4] lists all FDA-approved
small-molecule drugs.[5] The Orange Book also identifies, among other things, the periods of statutory exclusivity for
which the listed drugs qualify, as well as the patents that the sponsor of the drug's NDA claims protects the drug
substance, drug product or product's method of use.[6]

 
As stated in the antitrust guidelines for the licensing of intellectual property issued by the Federal Trade Commission and
the U.S. Department of Justice:

 
[I]ntellectual property laws provide incentives for innovation and its dissemination and commercialization by
establishing enforceable property rights for the creators of new and useful products, more efficient processes, and original works of
expression. In the absence of intellectual property rights, imitators could more rapidly exploit the efforts of innovators and investors
without providing compensation. Rapid imitation would reduce the commercial value of innovation and erode incentives to invest,
ultimately to the detriment of consumers.[7]

In the context of pharmaceuticals, the ability to patent the innovation that results from risky and costly drug development combined with the
ability to commercialize those property rights provides incentives for innovation.

 
In the absence of those intellectual property rights, imitators could erode incentives to invest in innovation by exploiting the innovators' efforts
and, in so doing, discourage the development of new pharmaceuticals. In this specific context, innovators have an incentive to patent an
invention early in the development process to preserve the potential commercial opportunity after NDA approval.

 
However, securing a patent early in the development process may simultaneously reduce the potential commercial opportunity after NDA
approval since a patent has a limited term.

 
Below, we describe salient trends we have found in our analysis of this topic. We have focused on assessing trends in the issuance of patents
listed in the Orange Book. Our analysis does not fully unpack the causes and effects of these trends. However, we believe that highlighting the
empirical trends we have identified provides important insights.

 
We have compiled annual electronic snapshots of the Orange Book made available by the FDA from 2011 through 2019, the latter being the final
year in which all 12 months of NDA-approval data is available. These snapshots identify the NDA-approved drug products, by product number,
[8] that were in the Orange Book during this period, including those the FDA approved before 2011, referred to hereafter simply as drug
products.

 
These snapshots further contain each patent claimed by the drug product sponsors, which we refer to as listing the patent in the Orange Book.
We then merged this Orange Book data with supplementary, comprehensive data on the patents granted by the U.S. Patent and Trademark
Office.[9]

 
Trends in Issuance of Listed Patents

 
Using the merged data set, we investigate whether there is a shift in the timing of patenting for drug products approved between 2011 and
2019. Since drug products can have multiple patents and those patents can be issued across a range of years, our analysis focuses on two
distinct questions:

 
1. When was the first patent issued?

 
2. When was the last-expiring patent issued?

 
Exploring these two questions separately allows us to assess overall shifts in the timing of patenting because the issuance dates of the first-
issued patent and last-expiring patent will approximate bounds for the salient trends in patenting.[10]

 
To answer the first question, we examined salient trends in the timing of the first-issued patent that is listed in the Orange Book. Specifically, for
each NDA we calculated the number of years between the date of the first patent issuance and the approval date for the NDA or the earliest
approval date when multiple drug products were approved on different dates.[11] We will refer to this period as the leading patent period.
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For example, if three patents were listed in the Orange Book for an NDA then we would determine which of those three patents was issued first
using the USPTO data. To further the example, if the NDA was approved in July 2019 but the first-issued patent for that NDA was issued in July
2017, then we would determine that the leading patent period was 2 years for that NDA.

The average leading patent period generally increased from 2011 to 2019. In 2011, the first-issued patent was issued an average of 2.9 years
before NDA approval. By 2019, the first-issued patent was issued an average of 6.9 years before NDA approval. These results suggest that, on
average, initial patenting has shifted earlier in the drug development process when compared to the timing of NDA approval.[12]

To determine when the last-expiring patent was issued, we examined salient trends in the issue date of the last-expiring patent for a given drug
product listed in the Orange Book. Specifically, for each drug product we calculated the number of years between the issue date of the last-
expiring patent and the date the drug product was approved by the FDA.[13] We will refer to this period as the latent patent period.

Continuing our earlier example, if three patents were listed in the Orange Book for a drug product, then we determined which of those three
patents was the last of the three to expire and then identified the issue date for that patent using the USPTO data. If, for example, the drug
product was approved in July 2019 but the last-expiring patent for that drug product was issued in January 2019, then we would determine that
the latent patent period was 0.5 years for that drug product.

The average latent patent period also increased from 2011 to 2019. In 2011, the last-expiring patent was issued an average of 1 year after a
drug product's approval. This suggests that, on average, the last-expiring patent for a drug product was listed in the Orange Book after NDA
approval. By 2019, the last-expiring patent was issued an average of 3.2 years before a drug product's approval. These results suggest that, on
average, the issue date of the last-expiring patent has also shifted earlier in the drug development process when compared to the timing of NDA
approval.

All told, the results shown in both Figure 1 and Figure 2 suggest that there has been a widespread shift to patenting earlier in the drug
development process. This finding raises the question of why this shift has taken place. One possible explanation is that there is a patent race in
small-molecule drug development that has resulted in the earlier pursuit of patents. However, there are several additional potential explanations
for this trend.
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Has the time spent by the FDA to review and approve NDAs increased?

One article published in the Journal of the American Medical Association suggests otherwise. The authors found that FDA drug review times have
largely declined since 1983. More recently, the median review time decreased from 1.5 years between 1993 and 2005 to 1.2 years between
2006 and 2017 and fewer than 10.1 months in 2018.[14]

Have clinical trials taken longer to complete, thereby shifting NDA submission forward?

One study based on a comparison of clinical trial cycle times for trials completed between 2006 and 2008, and between 2013 and 2015, found
that average Phase II and Phase III cycle times have increased seven months and six months respectively, a combined increase of 1.1 years.

A Nature article on this study states that there are several reasons for these increases, including but not limited to increased complexity and
scale of Phase II, as well as outsourcing and expanding to emerging markets in Phase III trials.[15] However, an increase of 1.1 years could not
account for the entirety of the salient trend in patenting.

Has the USPTO reduced the time to examine and issue patents?

There are indications of a recent decrease in patent term adjustments, or PTA,[16] which would suggest a decrease in average pendency of
patent applications. However, average PTA at peak was estimated to be less than 1.5 years by one account.[17] If the PTA for the Orange Book
listed patents has also decreased recently, even a full reduction in PTA could not possibly account for the entirety of the salient trend in
patenting.

The data we have constructed do allow us to further explore salient trends in average examination time for patents listed in the Orange Book
that pertain to recently approved NDAs. Specifically, for each NDA we calculated the number of years between the priority date, i.e., the earliest
application filing date associated with a patent, and the issue date of the first-issued patent.[18] We refer to this period as the patent
examination period.

Continuing our earlier example, if three patents were listed in the Orange Book for an NDA, then we would determine which of those three
patents was issued first using the USPTO data. For that first-issued patent, we would then calculate the amount of time between the priority
date and the issue date using, again, the USPTO data. To further the example, if the first patent issued under an NDA was issued in July 2016
and the priority date was July 2010 then we would determine that the patent examination period was 6 years for that NDA.

The average patent examination period generally, but moderately, decreased from 2011 to 2019. In 2011, the patent examination period for the
first-issued patent under an NDA was 6.1 years on average. By 2019, the average decreased to 4.3 years. These results suggest that, on
average, the examination period for patents pertaining to recently approved NDAs has generally decreased.[19]

However, this decrease could not possibly account for the entirety of the salient trend in patenting we discussed earlier. Between 2011 and
2019, the leading and latent average patent periods increased by approximately 4 to 4.2 years while the average patent examination period
decreased by approximately 1.8 years.

Concluding Thoughts

We have limited our analysis to the Orange Book snapshots data from the FDA and the patent data from the USPTO. Using this data, we have
identified several interesting trends regarding the timing of patent issuance and examination period of patents. In general, we found that, on
average, the issue date for patents has shifted earlier in the drug development process when compared to the timing of NDA approval.

We also identified possible causes for this shift: clinical trials may be taking longer; patent examination times may be decreasing; and
competition between innovators may have resulted in the earlier pursuit of patents. Our analysis does not fully unpack the causes and effects of
these trends. However, we believe that highlighting the empirical trends we have identified provides important insights. 
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