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Abstract

IMPORTANCE Manufacturers of drug-device combinations, such as inhalers and injectable
medications, often obtain patents not just on the active pharmaceutical ingredients of these
products (primary patents) but also on other features, such as their formulations and methods of use
(secondary patents) and delivery devices (tertiary patents). Courts, policymakers, and regulators
have recently begun scrutinizing whether manufacturers may be improperly listing tertiary patents
with the Food and Drug Administration (FDA) that lack claims on active pharmaceutical ingredients
and whether such patents may be delaying generic competition. However, the full scope of patenting
practices on drug-device combinations remains unknown.

OBJECTIVE To analyze patent protection on small-molecule drugs approved by the FDA from 1986
to 2023 with 1 or more tertiary patents.

DESIGN, SETTING, AND PARTICIPANTS In this retrospective cohort study of patenting practices
on drug-device combinations, all patents listed in the FDA’s Approved Drug Products With Therapeutic
Equivalence Evaluations (Orange Book) were categorized (primary, secondary, or tertiary), and
products with at least 1 tertiary patent were included. Analyses were performed between May 2024
and October 2025.

MAIN OUTCOMES AND MEASURES The primary outcome of the study was the duration of
expected patent protection on each product, measured from the time of approval until expiration
of the last-to-expire patent. Added protection from tertiary patents that went beyond protection
afforded by primary or secondary patents was also analyzed.

RESULTS The FDA approved 331 products from 1986 to 2023 with 1 or more tertiary patents; 137 of
3241 patents (4.2%) listed on these products were primary patents, 1353 of 3241 were secondary
patents (41.7%), and 1751 of 3241 were tertiary patents (54.0%). Among tertiary patents, 1047 of 1751
(59.8%) lacked claims making any mention of active pharmaceutical ingredients. The median (IQR)
duration of expected patent protection among products in the cohort was 17.6 (14.4-21.2) years.
There were 180 products (54.4%) that had tertiary patents extending periods of expected protection
beyond other patents, and the median (IQR) duration of added protection was 7.5 (2.8-13.9) years.

CONCLUSIONS AND RELEVANCE The findings of this cohort study suggest that policymakers and
regulators should take steps to ensure that tertiary patents are not improperly listed in the Orange
Book and that generic competition occurs in a timely fashion.
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Introduction

Patents may cover a broad range of features on medications, including their active ingredients
(primary patents), formulations and methods of use (secondary patents), and delivery devices
(tertiary patents).1-4 When manufacturers list key patents with the Food and Drug Administration
(FDA) in what is known as the Approved Drug Products With Therapeutic Equivalence Evaluations
(Orange Book), the agency cannot approve generic versions for marketing until these patents expire
or are successfully challenged in court.5 Pharmaceutical patents promote innovation by protecting
inventions from competition for time-limited periods and have been vital for spurring therapeutic
advances in medicine.6,7

In some cases, however, companies may obtain patents on peripheral features of their products
that can serve to delay generic competition and undermine access to low-cost therapies for
patients.2,8-10 Drug-device combinations, such as inhalers, injectables, and other products that
contain active pharmaceutical ingredients sold together with their delivery devices, may be
particularly vulnerable to anticompetitive patenting practices, because they often include a wide
range of potentially patentable features, from mechanical dose counters and spray valves to pen
needles and polymer mesh. Prior studies have found that manufacturers list a large number of
tertiary patents on inhalers for asthma and chronic obstructive pulmonary disease11-15 and glucagon-
like peptide-1 injector pens for diabetes and weight loss.16,17 These tertiary patents have contributed
to long periods of market exclusivity and high prices for patients and payers.14,18

Several recent court cases have raised questions about the permissibility of listing certain
tertiary patents in the Orange Book. Although the FDA does not review what companies choose to
list and instead serves in a ministerial role, the statute governing the Orange Book only permits
submission of patents that claim the drug or a method of using the drug (the claims of a patent define
the specific boundaries of the invention’s legal protections).5 A 2020 court ruling found that a patent
on the mechanical drive mechanism of the Lantus SoloStar injector pen had been improperly listed,
because it did not claim insulin.19 A 2024 ruling similarly found that several tertiary patents on the
delivery device of ProAir HFA were improperly listed, because they did not claim albuterol.20 The
Federal Trade Commission (FTC) has issued a series of letters calling on manufacturers to delist
tertiary patents that make no mention of active ingredients in their patent claims (device-only
patents) on the grounds that these patents do not satisfy the statutory criteria for permissible
listings.21-24

Despite increasing legal scrutiny, the scale of tertiary patenting remains unknown, because
academic researchers and regulators have largely focused on a handful of high-revenue products in
asthma, chronic obstructive pulmonary disease, diabetes, and weight loss.11-17,25-27 Other types of
drug-device combinations are marketed in the US, such as transdermal patches, ophthalmic
implants, intravaginal rings, and nasal sprays, and manufacturers have listed tertiary patents covering
a range of product features, from nanotechnology in orally administered drugs to dissolvable films
in sublingual agents. Because neither the FDA nor the FTC maintains an exhaustive list of drug-device
combinations (or their tertiary patents), efforts to further define and delineate patenting practices
on these products are needed.

We reviewed and classified every patent in the Orange Book on drugs approved by the FDA
from 1986 to 2023 and constructed a cohort of therapies with 1 or more tertiary patents. We
analyzed the prevalence of tertiary patents on these products, the extent to which these tertiary
patents have claimed active pharmaceutical ingredients, and the role that they have played in
extending periods of market exclusivity.

JAMA Health Forum | Original Investigation Tertiary Patents on Drugs Approved by the FDA

JAMA Health Forum. 2026;7(1):e255909. doi:10.1001/jamahealthforum.2025.5909 (Reprinted) January 2, 2026 2/13

Downloaded from jamanetwork.com by guest on 01/29/2026



Methods

This cohort study followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guidelines. Institutional review board approval was not required
because the study did not involve human participants.

Cohort Identification
We identified all therapies approved by the FDA from 1986 to 2023 with 1 or more tertiary patents
listed in the Orange Book (eMethods in Supplement 1). Drugs were defined at the level of the new
drug application (NDA), meaning that different strengths or formulations included under the same
NDA were considered as a single drug. A tertiary patent on any strength or formulation under the
NDA qualified the drug for inclusion in our cohort.

To ensure that we properly categorized patents as tertiary (and excluded patents focused on
other aspects of a product that happened to peripherally mention a delivery device), we required
that patents meet 2 criteria, both focusing on patent claims. First, the subject of 1 or more patent
claims had to be on the delivery device itself (eg, the inhaler or injector pen). Second, most claims
(>50%) had to either cover the device or be related to the device. Claims were considered related to
a device if they described a method of administering, manufacturing, producing, or tracking the
device, or if they described a formulation that specifically referenced the device (see the eMethods
in Supplement 1 for a complete description and eTable 1 in Supplement 1 for examples of how
borderline cases were categorized). Prior studies have applied similar criteria when analyzing
device patents.11,13,16,25

Although most tertiary patents claim inhaled, injectable, and other nonoral modes of delivery,
some claim oral modes, including patents on nanotechnology, electronic tracking technology,
microparticles, liposomes, osmotic delivery devices, and sustained-release polymers. We refer to all
products with 1 or more tertiary patents, regardless of the delivery route, as drug-device
combinations.

Data Extraction
For each drug-device combination, we identified the date of FDA approval and route of
administration using labels from the Drugs@FDA database.28 We determined therapeutic areas using
the Anatomical Therapeutic Chemical Classification System database.29

Annual editions of the Orange Book through 2024 were used to identify all patents listed on
each product. We classified patents as primary (on the active pharmaceutical ingredient), secondary
(on formulations, methods of use, or any other aspect of the product besides the active
pharmaceutical ingredient or delivery device), or tertiary (according to the criteria outlined herein).
Because drugs were defined at the level of the NDA, any patent listed multiple times on different
strengths or formulations under the same NDA were counted only once.

We used the US Patent and Trademark Office (USPTO) PatentsView Database to determine the
filing date for each patent. The filing date indicates when a given patent application was submitted
to the USPTO for review.

Statistical Analysis
Our primary outcome was the duration of expected patent protection, measured as the time from
FDA approval of a product until expiration of its last-to-expire patent. We also analyzed added
protection from tertiary patents that went beyond protection afforded by other types of patents
(primary and secondary), and we separately analyzed 2 phases of tertiary patent protection:
protection from tertiary patents that referenced active pharmaceutical ingredients in their claims
and protection from tertiary patents that made no such mentions (eMethods in Supplement 1). This
distinction has become an important test applied by courts and the FTC when evaluating the
permissibility of listing patents in the Orange Book.
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Because generic drugs can enter the market even when FDA-listed patents are still active (in the
case of successful challenges), we conducted sensitivity analysis analyzing the duration of actual
protection, which was defined as the time from FDA approval until first generic entry or expiration of
the last-to-expire patent (whichever occurs first). The timing of generic entry was determined using
publicly available Medicaid data (eMethods in Supplement 1).30

As secondary outcomes, we measured the total number of patents per product, the mix of
patent types by product, the proportion of tertiary patents mentioning active pharmaceutical
ingredients in their claims, and the timing of patenting filings. We also performed a series of subgroup
analyses stratifying outcomes by therapeutic class and route of administration. All analyses were
completed in Python (version 3.11; Python Software Foundation) and Excel (version 16.93; Microsoft)
between May 2024 and October 2025.

Results

The FDA approved 331 products from 1986 to 2023 with 1 or more tertiary patents listed in the
Orange Book. Of these, 82 (24.8%) were injectables, 75 (22.7%) were oral tablets or capsules, 60
(18.1%) were topicals, 56 (16.9%) were inhaled agents, 14 (4.2%) were intranasal sprays, 14 (4.2%)
were ophthalmic preparations, 11 (3.3%) were intravaginal products, and 19 (5.7%) were agents
delivered via other routes (including intrauterine, rectal, and dental routes). Seventy products (21.1%)
were approved for the treatment of neurological conditions, 52 (15.7%) for respiratory conditions,
43 (13.0%) for genitourinary conditions, 41 (12.4%) for gastrointestinal and metabolic conditions, 37
(11.2%) for cancer or autoimmune disease, 23 (6.9%) for cardiovascular conditions, 18 (5.4%) for
dermatologic conditions, and 47 (14.2%) for other conditions (including sensory and hormonal
disorders) (eTable 2 in Supplement 1).

Patent Portfolios
Manufacturers listed 3241 patents on the 331 products in the cohort. Primary patents accounted for
137 (4.2%), secondary patents for 1353 (41.7%), and tertiary patents for 1751 (54.0%) of all patent
listings. Although patents on multiple strengths of the same drug were only counted once, some
patents were listed on multiple drug-device combinations; for example, 22 different injector-pen
patents each appeared on at least 5 separate products from the same company, and 6 different
inhaler patents each appeared on at least 5 separate products from another company (eTable 3 in
Supplement 1). The 3241 total patent listings corresponded to 2163 distinct patents, of which 90
(4.2%) were primary, 1108 (51.2%) were secondary, and 965 (44.6%) were tertiary patents.

The median (interquartile range [IQR]) number of patents per product in the cohort was 7 (3-15),
with a median (IQR) of 0 (0-0) primary patents, 3 (1-6) secondary patents, and 2 (1-6) tertiary
patents (eTable 4 in Supplement 1). The products with the highest median (IQR) number of tertiary
patents were inhaled agents (7 [2-12]) and injectables (6 [1-15]) (Table 1). When stratified by
therapeutic class, respiratory products had the highest median (IQR) number of tertiary patents (6
[2-12]), followed by gastrointestinal/metabolic agents (5 [1-18]), and neurologic drugs (3 [1-5])
(Table 2). Manufacturers exclusively listed tertiary patents (and no other patent types) on 43
products in the cohort (eTable 5 in Supplement 1).

Timing of Patent Filings
Among the 3241 patents listed on the 331 products in our analysis, 2381 (73.5%) were filed before
FDA approval of the product, and 860 (26.5%) were filed after FDA approval. There were 194
products (58.6%) with at least 1 patent filed after FDA approval (median [IQR], 3 [1-6]) (eTable 6 in
Supplement 1). The timing of patent filings relative to FDA approval differed by patent type. Overall,
133 of 137 primary patents (97.1%) were filed before FDA approval, compared with 987 of 1353
secondary patents (72.9%) and 1261 of 1751 tertiary patents (72.0%) (Table 3).
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Characteristics of Tertiary Patents
Among 1751 tertiary patents, 1047 (59.8%) lacked claims making any mention of the active
pharmaceutical ingredients in the products on which they were listed. If such patents were removed
from the Orange Book, the median (IQR) number of patents per drug-device combination would
have fallen from 7 (3-15) to 5 (2-9). Of 1047 tertiary patent listings with no mention of active
ingredients, 466 (44.5%) were set to expire in 2026 or later.

Expected Patent Protection
The median (IQR) duration of expected patent protection among products in the cohort—from the
time of FDA approval to expiration of the last-to-expire patent—was 17.6 (14.4-21.2) years. The routes
of administration with the longest median (IQR) durations of expected protection were injectables

Table 1. Characteristics of Patents on Drug-Device Combinations by Route of Administration, 1986 to 2023

Route of administration Drugs, No.
Total patents,
No.

Patents, No. (%)

Primary Secondary

Tertiary patents
referencing active
ingredients

Tertiary patents without
reference to active
ingredient

Injection 82 1108 58 (5.2) 336 (30.3) 236 (21.3) 478 (43.1)

Inhalation 56 823 44 (5.3) 287 (34.9) 154 (18.7) 338 (41.1)

Oral 75 576 25 (4.3) 359 (62.3) 99 (17.2) 93 (16.1)

Topical 60 348 0 169 (48.6) 119 (34.2) 60 (17.2)

Intranasal 14 118 5 (4.2) 59 (50.0) 18 (15.3) 36 (30.5)

Ophthalmic 14 107 2 (1.9) 63 (58.9) 31 (29.0) 11 (10.3)

Other 8 53 2 (3.8) 23 (43.4) 20 (37.7) 8 (15.1)

Intravaginal 11 48 0 28 (58.3) 15 (31.3) 5 (10.4)

Intrauterine 4 21 0 4 (19.0) 3 (14.3) 14 (66.6)

Periarticular 1 16 0 12 (75.0) 3 (18.8) 1 (6.3)

Otic 1 8 0 7 (87.5) 1 (12.5) 0

Rectal 2 5 0 3 (60.0) 2 (40.0) 0

Urethral 1 5 0 3 (60.0) 1 (20.0) 1 (20.0)

Intracranial 1 3 1 (33.3) 0 1 (33.3) 1 (33.3)

Dental 1 2 0 0 1 (50.0) 1 (50.0)

Table 2. Characteristics of Patents on Drug-Device Combinations by Therapeutic Class, 1986 to 2023

Therapeutic classa Drugs, No.
Total patents,
No.

Patents, No. (%)

Primary Secondary

Tertiary patents
referencing active
ingredient

Tertiary patents without
reference to active
ingredients

Respiratory system 52 704 43 (6.1) 222 (31.5) 121 (17.2) 318 (45.2)

Nervous system 70 651 15 (2.3) 332 (51.0) 165 (25.3) 139 (21.4)

Alimentary tract and metabolism 41 600 42 (7.0) 192 (32.0) 36 (6.0) 330 (55.0)

Antineoplastic and
immunomodulating agents

37 384 9 (2.3) 208 (54.2) 113 (29.4) 54 (14.1)

Genitourinary system and
sex hormones

43 232 1 (0.4) 96 (41.4) 83 (35.8) 52 (22.4)

Cardiovascular system 23 151 6 (4.0) 55 (36.4) 49 (32.5) 41 (27.2)

Dermatologicals 18 128 0 75 (58.6) 20 (15.6) 33 (25.8)

Sensory organs 16 117 2 (1.7) 72 (61.5) 32 (27.4) 11 (9.4)

Various 7 101 0 14 (13.9) 63 (62.4) 24 (23.8)

Systemic hormonal preparationsb 10 76 5 (6.6) 29 (38.2) 8 (10.5) 34 (44.7)

Anti-infectives for systemic use 7 58 10 (17.2) 30 (51.7) 9 (15.5) 9 (15.5)

Blood and blood forming organs 4 32 3 (9.4) 25 (78.1) 4 (12.5) 0

Musculoskeletal system 1 2 0 1 (50.0) 0 1 (50.0)

a Two products lacked data on therapeutic class. b Systemic hormonal preparations exclude sex hormones and insulins.
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(19.7 [15.6-25.2] years), intranasal products (18.6 [16.6-19.6] years), and inhaled agents (18.0 [15.4-
21.7] years) (eTable 7 in Supplement 1). The therapeutic classes with the longest median (IQR)
durations of protection were anticancer and immunomodulating agents (19.8 [15.9-27.9] years),
gastrointestinal/metabolic drugs (19.1 [15.6-26.2] years), and cardiovascular agents (18.3 [13.0-20.6]
years) (eTable 8 in Supplement 1).

Role of Tertiary Patents in Extending Periods of Patent Protection
The median (IQR) duration of expected protection from primary and secondary patents was 14.6
(9.5-18.8) years. There were 180 products (54.4%) in the cohort that had tertiary patents extending
periods of expected protection beyond primary and secondary patents, and the median (IQR)
duration of added protection was 7.5 (2.8-13.9) years. Of these products, 101 (56.1%) had last-to-
expire patents referencing active pharmaceutical ingredients, extending protection by a median
(IQR) of 9.6 (3.1-15.3) years from the last-to-expire primary or secondary patent (Figure 1). Seventy-
nine products (43.9%), by contrast, had last-to-expire patents that made no mention of active
pharmaceutical ingredients in their claims, extending protection by a median (IQR) of 4.3 (1.2-8.3)
years beyond all other patents (Figure 2).

Sensitivity Analysis
When accounting for early generic entry, the median (IQR) duration of market exclusivity for
products in the cohort was 16.5 (13.0-20.4) years. The number of products with tertiary patents that
extended market exclusivity beyond primary and secondary patents dropped from 180 products
(54.4%) to 171 products (51.7%). Of these, the last-to-expire tertiary patents on 97 products (56.7%)
referenced active pharmaceutical ingredients (median [IQR] duration of extension beyond primary
or secondary patents, 7.8 [3.1-14.9] years), whereas the last-to-expire tertiary patents on 74 (43.3%)
did not (median [IQR] duration of extension beyond all other patents, 3.9 [1.1-7.5] years).

Discussion

Over the past 4 decades, brand-name pharmaceutical firms have listed numerous tertiary patents
with the FDA covering a wide range of drug-device combinations. Twenty-eight percent of these
patents were filed after FDA approval, and 59.8% failed to mention active pharmaceutical
ingredients in their claims. Such patents not only increased the density of patent portfolios on drug-
device combinations, which can raise entry costs for generic firms, but they also extended the
duration of protection, which can force generic competitors to file challenges long after brand-name
approval.

The findings of this cohort study underscore how manufacturers have obtained and listed
tertiary patents not only on top-selling drug-device combinations, like inhalers,11-15 glucagon-like
peptide-1,16,17 and insulin,25,26 but on a wide spectrum of medications used for birth control,
migraines, allergic rhinitis, chronic pain, schizophrenia, prostate cancer, psoriasis, and many other

Table 3. Patent Filings Relative to US Food and Drug Administration (FDA) Approval of Drug-Device Combinations,
1986 to 2023

Patent type
Total patent
listings, No.

Patents, No. (%)
Filed before FDA
approval

Filed after FDA
approval

Primary 137 133 (97.1) 4 (2.9)

Secondary 1353 987 (72.9) 366 (27.1)

Tertiary with claims referencing active
pharmaceutical ingredients

704 520 (73.9) 184 (26.1)

Tertiary with no claims referencing active
pharmaceutical ingredients

1047 741 (70.8) 306 (29.2)

All patents, No. 3241 2381 860

JAMA Health Forum | Original Investigation Tertiary Patents on Drugs Approved by the FDA

JAMA Health Forum. 2026;7(1):e255909. doi:10.1001/jamahealthforum.2025.5909 (Reprinted) January 2, 2026 6/13

Downloaded from jamanetwork.com by guest on 01/29/2026

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamahealthforum.2025.5909&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2025.5909
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamahealthforum.2025.5909&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2025.5909


Figure 1. Patent Protection on Products With Last-to-Expire Tertiary Patents Referencing Active Ingredients

Years after FDA approval
0 10 20 30 40

Added protection from tertiary patents 
referencing active ingredients

Protection from primary 
and secondary patents
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Epipen (epinephrine)
Eligard kit, 45 mg (leuprolide)

Humulin 70/30 (insulin human-isophane)
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Otiprio (ciprofloxacin)
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Fensolvi kit (leuprolide)

Dexycu kit (dexamethasone)
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Allegra-d-24 hour allergy and congestion (fexofenadine-pseudoephedrine

Combipatch (estradiol-norenthindrone)
Depocyt (cytarabine)

Aspruzyo sprinkle (ranolazine)
Vitrasert (ganciclovir)

Climara (estradiol)
Androderm (testosterone)

Tegretol-XR (carbamazepine)
Duragesic (fentanyl)

Estraderm (estradiol)
Intrarosa (prasterone)

Ortho evra (ethinyl estradiol-norelgestromin)
Chloraprep swabstick (chlorhexidine-isopropyl alcohol)

Retisert (fluocinolone)
Secuado (asnepine)

Nicotrol, film (nicotine)
Inbrija (levodopa)

Bydureon bcise (exenatide)
Nicotrol, inhaler (nicotine)

Iluvien (fluocinolone)
Femring (estradiol)

Xipere (triamcinolone)
Emsam (selegiline)

Minipress XL (prazosin)
Fempatch (estradiol)
Estrasorb (estradiol)

Rizafilm (rizatriptan)
Rythmol SR (propafenone)

Hepzato (melphalan)
Tiamate (diltiazem)

Jemyto (mitomycin)
Esclim (estradiol)

Humalog kwikpen (insulin lispro)
Twirla (ethinyl estradiol; levonorgestrel)

Acuvue theravision with ketotifen (ketotifen)
Idose TR (travoprost)

Vantas (histrelin)
Lupaneta pack (leuprolide-norethindrone)

Duodote (atropine-pralidoxime)
Cardura XL (doxazosin)

Leuprolide acetate for depot suspension (leuprolide)

FDA indicates US Food and Drug Administration.
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Figure 2. Patent Protection on Products With Last-to-Expire Tertiary Patents Making No Mention of Active Ingredients

Years after FDA approval
0 5 10 15 20 25 30 35

Added protection 
from tertiary patents 
referencing active 
ingredients

Added protection from 
tertiary patents not 
referencing active 
ingredients

Protection 
from primary 
and secondary 
patents

Lantus (insulin glargine)
Novolog (insulin aspart)

Zoladex, 3.6 mg (goserelin)
Norditropin (somatropin)

Restasis (cyclosporine)
QVAR (beclomethasone)

Novolog mix 70/30 (insulin aspart protamine-aspart)
Mirena (levonorgestrel)

Naropin (ropivacaine)
Apidra (insulin glulisine)

Levemir (insulin detemir)
ProAir HFA (albuterol)

Ionsys (fentanyl)
Zoladex, 10.8 mg (goserelen)

Spiriva (tiotropium)
Proair digihaler (albuterol)

Atrovent HFA (ipratropium)
Armonair digihaler (fluticasone)

Ameluz (aminolevulinic acid)
Symbicort (budesonide-formoterol)

Flovent HFA (fluticasone)
Ventolin HFA (albuterol)

Airduo digihaler (fluticasone-salmeterol)
Adrenaclick (epinephrine)

Suprane (desflurane)
Flonase sensimist (fluticasone)

Lazanda (fentanyl)
Toujeo (insulin glargine)

Advair HFA (fluticasone-salmeterol)
Dilacor XR (diltiazem)

Combivent respimat (albuterol-ipratropium)
Onzetra xsail (sumatriptan)

Bydureon (exenatide)
Serevent (salmeterol)
Skyla (levonorgestrel)

Breztri aerosphere (budesonide-formoterol-glycopyrrolate)
Cardizem LA (diltiazem)
Afrezza (human insulin)

Breo ellipta (fluticasone-vilanterol)
Otrexup (methotrexate)

Adlyxin (lixisenatide)
Sumavel (sumatriptan)

Anoro ellipta (umeclidinium-vilanterol)
Cervidil (dinoprostone)

Zuragard (isopropyl alcohol)
Sinuva (mometasone)

Arnuity ellipta (fluticasone)
Spiriva respimat (tiotropium)

Incruse ellipta (umeclidinium)
Adlarity (donepezil)

Tresiba (insulin degludec)
Striverdi respimat (olodaterol)

Abilify mycite kit (aripiprazole)
Advair diskus (fluticasone-salmeterol)

Stiolto respimat (olodaterol-tiotropium)
Flovent diskus (fluticasone)

Admelog (insulin lispro)
Xultophy (insulin degludec-liraglutide)

Synera (lidocaine-tetracaine)
Evamist (estradiol)

Nutropin (somatropin)
Kyleena (levonorgestrel)

Fiasp (insulin aspart)
Adasuve (loxapine)

Trelegy ellipta (fluticasone-umeclidinium-vilanterol)
Exubera (human insulin)

Seebri neohaler (glycopyrrolate)
Utibron neohaler (glycopyrrolate-indacaterol)

Volmax (albuterol)
Caverject (alprostadil)

Pulmicort flexhaler (budesonide)
Prevantics (chlorhexidine-isopropyl alcohol)

Maxair (albuterol)
Climara pro (estradiol; levonorgestrel)

Pulmicort (budesonide)
Ventolin rotacaps (albuterol)

Uzedy (risperidone)
Yutiq (fluocinolone)

Exservan (riluzole)

FDA indicates US Food and Drug Administration.
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conditions. Contrary to claims that tertiary patents generally do not contribute to longer periods of
market exclusivity,31 we found that more than half of all products in our cohort had tertiary patents
that extended expected protection, with a median (IQR) extension of 7.5 (2.8-13.9) years. The overall
median (IQR) duration of market exclusivity among drugs in our cohort (16.5 [13.0-20.4] years, even
after accounting for early generic entry) is substantially greater than the median for small-molecule
drugs in other studies, which was 14 years.32

Our findings provide regulators and policymakers with both a conceptual framework for
analyzing drug-device combinations and a set of specific patent listings that may warrant further
scrutiny. Recent action by the FTC has focused on a narrow set of products and targeted currently
listed device-only patents. Future efforts could examine a broader range of drug-device
combinations; indeed, 44.5% of device-only patents in our cohort will expire after the start of 2026
(though some of these have subsequently been delisted in response to FTC demands).33 Lawmakers
and regulators should also review past listings, which may represent antitrust violations according
to FTC policy statements.21

Another important set of measures would seek to prevent improper patent listings before they
appear in the Orange Book. The FDA, for example, could publish more specific guidance regarding
the types of patents that manufacturers can and cannot submit. Congress could also grant the FDA
explicit authority and resources to evaluate and potentially reject Orange Book submissions,
converting the ministerial role of the agency into one of more substantive review, and could even
curtail the quantity of permitted listings or the number of patents that may be enforced in litigation.
One bipartisan bill now before Congress would allow firms to enforce just 1 patent per family among
closely related patents when suing generic firms for infringement.34

Pharmaceutical manufacturers have raised concerns that regulatory efforts to prevent
improper patent listings could undermine innovation and disrupt a delicate regulatory balance
designed to promote generic competition while protecting intellectual property.20 However,
decreased financial rewards for more minor product modifications (eg, adding a dose counter to an
inhaler) could help catalyze resource allocation toward more meaningful discovery (eg, identifying a
novel drug based on a new molecular pathway). Given that the 965 distinct tertiary patents in our
cohort represent less than 10% of the more than 10 000 patents listed in the Orange Book during
the study period, more vigorous enforcement is unlikely to significantly disturb the current
regulatory system.3 Instead of stifling innovation or compromising the incentive structures of current
regulatory schemes, efforts to limit impermissible tertiary patent listings could facilitate more timely
generic competition while protecting market exclusivity periods tied to foundational discoveries.

Addressing impermissibly listed patents is 1 component of an array of actions needed to
facilitate generic competition on drug-device combinations in the US. Such actions could include
further streamlining approval processes at the FDA and offering new incentives to generic firms for
developing these complex products. Drug-device combinations represent a growing share of
top-selling products, including 40% of the 50 top-selling drugs in Medicare by gross spending.2

Efforts to facilitate generic entry could reduce out-of-pocket costs and premiums for patients,
strengthen adherence, and promote better clinical outcomes.35-37 Although other recent
pharmaceutical reforms, such as Medicare drug price negotiation and out-of-pocket caps under the
Inflation Reduction Act, represent valuable steps toward improved affordability, these measures
apply to a limited set of drugs and only to a single payer. Generic competition exerts price-lowering
effects across the US market; reforms to enhance such competition, which enjoy bipartisan support,
are vital for ensuring that patients can afford their medications.

Limitations
This cohort study had some limitations. First, we focused on small-molecule drugs because patents on
biologic therapies are not comprehensively listed with the FDA. Second, we only considered Orange
Book–listed patents, as these confer special regulatory protections for brand-name firms. The FDA
must delay approval of generic drugs for marketing until such patents expire or are successfully
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challenged, and brand-name manufacturers can also trigger automatic 30-month stays in generic
approval by suing for infringement.38 However, manufacturers can still seek to enforce patents that are
not listed in the Orange Book. Third, we examined whether tertiary patents met a key test applied by
courts and the FTC of at least mentioning an active pharmaceutical ingredient in their claims. However,
merely mentioning active pharmaceutical ingredients may prove insufficient for courts as litigation
continues to unfold, in which case our analysis could underestimate the scale of potentially
impermissible patent listings. By contrast, courts could conclude that some tertiary patents that include
other types of claims (eg, method of treatment claims) may be permissible even if the patent fails to
mention the active ingredients of the product, in which case our analysis could overstate the scale of
potentially impermissible patent listings. Fourth, our analysis focused on drug-device combinations
with at least 1 tertiary patent; we did not examine patent portfolios on drug-device combinations with
only primary and secondary patents listed in the Orange Book. Fifth, we did not examine the extent to
which manufacturers listed patents from the same family (continuation patents) or how such patents
contributed to the density of patent portfolios. Finally, because many patents on products in our cohort
expire in the future (such that we cannot observe early generic entry), we may overestimate realized
market exclusivity periods. However, because we could not observe the addition of future patents, we
could also be underestimating realized market exclusivity periods.

Conclusions

Brand-name manufacturers frequently obtain tertiary patents covering a range of technologies on
drug-device combinations. Many such patents may be improperly listed with the FDA. Regulators
and policymakers should continue pursuing efforts to rein in problematic patenting strategies and
ensure that patients have timely access to low-cost generic drugs.
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