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G
lucagon-like peptide 1 (GLP-1) receptor agonists make up

aclassofmedicationsused for the treatmentof type2dia-

betes andobesity.1,2The firstGLP-1 receptor agonist to re-

ceiveUS Food andDrugAdministration (FDA) approvalwas exena-

tide in 2005,3 and the FDA subsequently approved several other

drugswith thesamemechanismsof action.More than 15years later,

these products remain costly with mean monthly net prices rising

fromapproximately $200 in2007 tomore than$600 in20174 and

median annual out-of-pocket costs in Medicare Part D exceeding

$1500in2019.5Manufacturersearnedmorethan$10billiononGLP-1

agonists in the US alone in 2021.6

New brand-name drugs are routinely sold at high prices in the

US, and manufacturers often sustain these elevated prices for ex-

tended periods by obtaining patents and nonpatent statutory ex-

clusivities and leveraging these exclusivities to delay or block ge-

neric competition.7 Patents are government-granted rights that

typically last 20 years from the date of filing and allowmanufactur-

ers toexcludepotentialcompetitors fromsellingversionsof theprod-

uct being protected. Drug manufacturers obtain patents not only

ontheactive ingredients in theirproducts (typicallyobtainedaround

the time when the drug is discovered or synthesized), but also on

aspectsofdrug formulations,methodsofuse, anddeliverydevices.8

Most marketed GLP-1 receptor agonists are drug-device com-

binations with active ingredients sold together with their subcuta-

neous injector pens. Drug-device combinations are especially sus-

ceptible to market exclusivity extensions because of the potential

for patents on thedeliverydevices toblockgeneric competition for

many years after patents on the underlying active ingredients

expire.9-13Devicepatentsexpiring later thanotherpatentsmayforce

generic firms to either wait until these patents expire before mar-

ket entry or undertake lengthy and costly patent challenges. In ad-

dition, they may complicate establishment of generic competition

by increasing the number of patents that a generic firm must con-

test to gain FDA approval. For inhalers, another class of drug-

device combination products, the median number of patents at

FDA approval has steadily increased from 2 (for inhalers approved

IMPORTANCE Glucagon-like peptide 1 (GLP-1) receptor agonists were first approved for the

treatment of type 2 diabetes in 2005. Demand for these drugs has increased rapidly in recent

years, as indications have expanded, but they remain expensive.

OBJECTIVE To analyze howmanufacturers of brand-name GLP-1 receptor agonists have used

the patent and regulatory systems to extend periods of market exclusivity.

EVIDENCE REVIEW The annual US Food and Drug Administration’s (FDA) Approved Drug

Products With Therapeutic Equivalence Evaluations was used to identify GLP-1 receptor

agonists approved from 2005 to 2021 and to record patents and nonpatent statutory

exclusivities listed for each product. Google Patents was used to extract additional data on

patents, including whether each was obtained on the delivery device or another aspect of the

product. The primary outcomewas the duration of expected protection from generic

competition, defined as the time elapsed from FDA approval until expiration of the

last-to-expire patent or regulatory exclusivity.

FINDINGS On the 10 GLP-1 receptor agonists included in the cohort, drugmanufacturers listed

with the FDA amedian of 19.5 patents (IQR, 9.0-25.8) per product, including amedian of 17

patents (IQR, 8.3-22.8) filed before FDA approval and 1.5 (IQR, 0-2.8) filed after FDA

approval. Fifty-four percent of all patents listed on GLP-1 receptor agonists were on the

delivery devices rather than active ingredients. Manufacturers augmented patent protection

with a median of 2 regulatory exclusivities (IQR, 0-3) obtained at approval and 1 (IQR, 0.3-4.3)

added after approval. Themedian total duration of expected protection after FDA approval,

when accounting for both preapproval and postapproval patents and regulatory exclusivities,

was 18.3 years (IQR, 16.0-19.4). No generic firm has successfully challenged patents on GLP-1

receptor agonists to gain FDA approval.

CONCLUSIONS AND RELEVANCE Patent and regulatory reform is needed to ensure timely

generic entry of GLP-1 receptor agonists to themarket.
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1986-1997) to 8 (1998-2008) to 11 (2009-2020), with more than

half of these patents covering inhaler delivery devices.10

TheUSPatentandTrademarkOffice (USPTO),which issuespat-

ents,has recentlyembarkedonacollaborative initiativewiththeFDA

to better understand and promote the quality of patenting prac-

tices in the pharmaceutical industry.14 GLP-1 receptor agonists are

widely used in theUSwith rapidly growingmarket share, as indica-

tionshaveexpanded intoweight loss; thepatentportfoliosof these

products were evaluated here to assess the barriers that remain to

generic competition. Using a database of all patents and non-

patent statutory exclusivities coveringGLP-1 receptor agonists FDA

approved from2005 to2021, theexpecteddurationofmarketpro-

tection, the timing of generic entry, and the results of challenges to

these patents brought by generic firms were determined.

Methods

Cohort Identification

We used the FDA’s Approved Drug Products With Therapeutic

Equivalence Evaluations (Orange Book)15 and product labels from

Drugs@FDA16 to identify all GLP-1 receptor agonists approved from

2005to2021(seeeMethods intheSupplement).GLP-1 receptorago-

nists are generally regulatedas small-moleculedrugs,whichmeans

that manufacturers list key patents on them in the Orange Book.

However, 2 GLP-1 receptor agonists—dulaglutide (Trulicity) and al-

biglutide (Tanzeum), both approved in 2014—have been regulated

asbiologics since their approval and, therefore,havedifferent statu-

tory exclusivity periods and lack the same level of patent transpar-

ency. Given these important regulatory differences, these 2 drugs

were excluded from our analysis.

Data Extraction

Approval dates were obtained from Drugs@FDA. We used annual

Orange Books to record the patents and nonpatent statutory ex-

clusivities (also known as “regulatory exclusivities”) for each prod-

uct. While patents are granted by the USPTO, regulatory exclusivi-

ties accrue based on FDA actions. Drugs with designations for rare

diseases under the Orphan Drug Act, for example, receive 7 years

of exclusivity at approval, while certain drugs receive 6 months of

added exclusivity based on additional testing in pediatric

populations.17 Periods of protection frompatents and exclusivities

overlap, and both can block the FDA from approving generic ver-

sions of brand-name products.18

Becausemanufacturers’ newpatents and regulatory exclusivi-

ties can emerge over time, we extracted data on patent and regu-

latoryexclusivity listings in every annual editionof theOrangeBook

from the year following the drug’s approval until 2022. We deter-

mined thedates of expiration for eachpatent and regulatory exclu-

sivity; if the expiration date initially listed changed in a later version

of the Orange Book,19we used themost recent date.

Forallpatents,weusedGooglePatents toobtainthetitle, claims,

priority date, application date, and publication date. Closely re-

lated patents were grouped into families, and the priority date re-

fers to thedatewhen the firstmemberof a given familywas filed.20

Weexamined the independent claims of each patent to determine

whether thepatentwasobtainedon thedeliverydeviceor another

aspectof theproduct suchas theactive ingredientormethodofuse.

As inprevious studies,weclassifiedpatents into those filedbe-

foreFDAapproval (preapprovalpatents)andafter (postapprovalpat-

ents), and we classified regulatory exclusivities into those granted

at FDA approval (approval exclusivities) and after (postapproval

exclusivities).10Wefurtherclassifiedpostapprovalpatents intothose

with priority dates after approval and those with priority dates be-

fore approval; patents with priority dates after approval are of par-

ticular interest because of their potential to extend market exclu-

sivity since patent terms are generally tied to priority dates.

We searched for approved generic competitors in the Orange

Book todeterminewhether theexpecteddurationofprotection for

brand-name products had been cut short by early generic compe-

tition, and we used the FDA’s Paragraph IV Certifications List

(updated through theendof2022) to identifypatent challengeson

brand-nameproducts in thecohort.21Paragraph IVcertificationsare

challenges to existing FDA-listed brand-name patents that are

broughtbygenericmanufacturers seekingapproval ofproductsbe-

fore these patents expire. Brand-name firmsmay sue for patent in-

fringement, which can block the FDA from approving the generic

drug for 30months or until litigation is resolved (whichever occurs

first). Toexamineany litigation that resulted fromParagraph IVchal-

lenges, we used the LexisNexis LexMachina database, which gives

information on patent lawsuits found in the Public Access to Court

Electronic Records database filed since January 1, 2000.22

Outcomes

Ourprimaryoutcomewas thedurationofexpectedprotection from

generic competition. We defined expected protection for a given

product as the time elapsed from FDA approval until expiration of

the last-to-expirepatentor regulatoryexclusivity. Patents and regu-

latory exclusivities removed from the Orange Book before expira-

tion were excluded from this analysis. As a secondary analysis, we

also calculated length of protection frompatents and statutory ex-

clusivities at the time of approval vs from exclusivities secured af-

ter FDA approval.

Results

Our final cohort included 10brand-nameproducts containingGLP-1

receptoragonists from2005to2021 (Figure 1;Table). Twowereap-

proved for obesity, while 8were approved for type 2 diabetes. The

Key Points

Question How havemanufacturers of brand-name glucagon-like

peptide 1 (GLP-1) receptor agonists used the patent and regulatory

system to extend periods of market exclusivity?

Findings Brand-namemanufacturers obtained amedian of 19.5

patents per GLP-1 receptor agonist and secured amedian of

18.3 years of expected protection;more than half of all patents were

obtained on the delivery devices rather than active ingredients. No

generic competition has yet emerged on these products.

Meaning Long periods of market exclusivity on GLP-1 receptor

agonists underscore the need for patent and regulatory reform on

drug-device combinations.
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10 products included 21 different formulations, of which 18 (86%)

were drug-device combinations and 3 (14%) were oral tablets.

Exclusivities at Approval

Drugmanufacturers listed 164 patents across the 10 products that

were filedbeforeFDAapprovalwithamedianof 17patentsperprod-

uct (IQR,8.3-22.8).Amongthesepatents, themedian timefromfirst

patent filing to approval was 14.4 years (IQR, 11.2-15.9). Exenatide

(Bydureon) had themost preapproval patents at 31, followedby in-

sulin glargine/lixisenatide (Soliqua) at 26, and insulin degludec/

liraglutide(Xultophy)at23.Patentsondevicesaccountedfor90pre-

approval patents (55%). The last-to-expire patent filed before FDA

approvalwas a device patent for 4 of the 10products in the cohort.

Fourteen regulatoryexclusivities covered the 10productsatap-

proval (median, 1 [IQR, 1-2]). Nine (64%) were 5-year exclusivities

awarded for approval of new chemical entities, while the other 5

(36%)were3-year exclusivities awarded for approval of new inves-

tigations or combinations.

Themediandurationof expectedprotection for thesedrugs at

the time of approval was 17.4 years (IQR, 15.3-18.7).

Postapproval Exclusivities

Drugmanufacturers listed22patents filedafterFDAapproval of the

10products in thecohort (median, 1.5 [IQR,0-2.8]), including 11pat-

ents on devices (50%). Exenatide had themost (Bydureon; n = 8),

followed by liraglutide (Saxenda, n = 6). Twenty had priority dates

before FDAapproval,while 2hadpriority dates after FDAapproval.

Themediannumberof patents obtainedperproduct,when includ-

ingbothpreapproval andpostapproval patents,was 19.5 (IQR,9.0-

25.8). Postapproval patents only extended the duration of protec-

tion on 2 products (median, 4.6 years [IQR, 4.5-4.8]).

Manufacturers obtained 21 regulatory exclusivities after ap-

proval (median, 1 [IQR, 0.3-4.3]). Two were pediatric exclusivities,

which added6months to the existing patent expiration dates, and

19werenonpediatric exclusivities.Only 1 of thenonpediatric exclu-

sivities extended the duration of protection beyond existing pat-

ents (Byetta, 4.8 years).

The median total duration of protection from FDA approval,

whenaccountingforbothpreapprovalandpostapprovalpatentsand

regulatory exclusivities, was 18.3 years (IQR, 16.0-19.4) (Figure 2).

Themedian time elapsed from the earliest patent filing datewithin

a given product to the expiration date of the last-to-expire patent

or exclusivity on that product was 31.9 years (IQR, 29.9-36.6). The

last-to-expire patent was a device patent for 2 of the 10 products.

Figure 3maps the key legal events for all patents onGLP-1 receptor

agonists from filing to expiration.

Patent Challenges FromGeneric Competitors

No independent generic GLP-1 receptor agonists entered the mar-

ket during the study period. However, genericmanufacturers for 4

of the 10 products submitted Paragraph IV challenges seeking FDA

approvalprior tobrand-namepatentexpiration.Amongthe4brand-

nameproductswithParagraph IVsubmissions, themediantimefrom

brand-name approval to first Paragraph IV challengewas 6.8 years

(IQR, 6.0-7.4). Generic firms challenged 8 active patents on Byetta

(all nondevicepatents), 9onVictoza (4deviceand5nondevicepat-

ents), 22 on Saxenda (18 device and 4 nondevice patents), and 23

on Ozempic (19 device and 4 nondevice patents) (eTable 1 in the

Supplement). Overall, 66% (41/62) of patents listed at the time of

first Paragraph IV certification on these 4 GLP-1 receptor agonists

were device patents.

After Paragraph IV challenges, manufacturers added a total of

4 patents to the Orange Book (3 device and 1 nondevice patents).

ThemanufacturerofVictozaadded3patentsafterParagraph IVcer-

tification, while the manufacturer of Saxenda added 1 patent

(eTable 2 in the Supplement).

No Paragraph IV certification has resulted in an approved ge-

neric; the 24 lawsuits brought bybrand-name firms against generic

competitors are either ongoing (n = 14), were settled (n = 5), were

terminated for procedural reasons (n = 2), orwere decided in favor

of the brand-name firm (n = 3).

Discussion

The FDA approved the first GLP-1 receptor agonist almost 2 de-

cadesago,andyet thereremainsnogenericcompetitors in thethera-

peuticclass.Brand-namefirmshaveobtainednumerouspatentsand

exclusivities leading to amedian ofmore than 18 years of expected

protection following FDA approval.While the last-to-expire patent

was a device patent in just one-fifth of cases, more than half of all

patents listed with the FDA covering GLP-1 receptor agonists were

on the delivery devices rather than active ingredients, methods of

use, or formulations,which canmake it difficult for generic firms to

obtainFDAapproval for theirproducts.Numerousgeneric firmshave

attempted to challengepatents on theseproducts via Paragraph IV

certifications, but none has yet resulted in generic entry.

These findings add to a growing body of literature highlighting

howmanufacturersofdrug-devicecombinationshaveused thepat-

ent system to extend periods of market exclusivity on their prod-

ucts. Strategies include obtaining large numbers of different pat-

entson the sameproduct, obtainingnewpatentsonproducts even

after FDAapproval, and settlingpatent litigationbroughtbypoten-

tialgenericcompetitors.Whilesuchpatentstrategieshavebeenwell-

documented in themarkets for inhalers10-12 and insulin pens,13 this

study showed that these practices are also common among GLP-1

receptor agonists.23Market exclusivity for top-selling brand-name

Figure 1. GLP-1 Receptor Agonists Included in the Cohort

12 Brand-name products containing GLP-1 receptor
agonists approved from 2005 through 2021

10 Containing GLP-1 receptor agonists included

2 Excluded (regulated as biologics
at the time of approval: Trulicity
and Tanzeum)

7 Drug-device
combinations

1 Oral
formulation

2 Approved for obesity 8 Approved for type 2 diabetes

2 Drug-device combinations

GLP-1 indicates glucagon-like peptide 1.
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drugshasamedianof about 12 to 14years,24but longerperiodshave

beenobservedfordrug-devicecombinations, including inhalers (me-

dian, 16years).10-12Themedianexpectedprotectiondeterminedhere

for GLP-1 receptor agonists—which exceeds 18 years—is the highest

yet reportedfora largeclassofdrug-devicecombinations.WithGLP-1

receptoragonistsnettingmanufacturersmorethan$10billionperyear

in theUSaloneandwithsalesexpectedtorise in thecomingdecade,6

everyadditional yearofbrand-namemarketexclusivitymaybeasso-

ciatedwith hundreds ofmillions of dollars inmanufacturer revenue.

The system for challenging patents created by the Hatch-

WaxmanActdoesnot appear to functionwell for drug-device com-

binations. In thecaseof inhalers, a recent study found thatonly 13%

ofbrand-nameproducts in thatclassapprovedover thepast35years

faced any Paragraph IV certifications, and the median time from

brand-name approval to first Paragraph IV certification was 14.5

years.12 By contrast, among oral small-molecule drugs, themedian

time from brand-name approval to first Paragraph IV certification

was5.2years.25Onehypothesis for thisdifference is thatdevicepat-

entsondrug-devicecombinationsdetergenericmanufacturers from

seeking approval; another related possibility is that proving bio-

equivalence fordrug-devicecombinations toearnFDAapprovalmay

be challenging as compared with oral formulations and thus at-

tracts fewer potential competitors.

The largenumberofParagraph IVcertificationsonGLP-1 recep-

tor agonists and the short median duration of time from brand-

name approval to first Paragraph IV certification (6.8 years) sug-

gests that the barriers to generic GLP-1 receptor agonist entrymay

differ in importantways fromthebarriers forotherdrug-devicecom-

binations such as inhalers. In particular, proving bioequivalence on

theseproductsmaybeeasier given their systemicmechanismofac-

tion (in contrast to inhalers,which act locally) and the ability for ge-

neric firms to apply simpler in vivo techniques when seeking FDA

approval. The rapidly expanding market for GLP-1 receptor ago-

nists may also be enticing more generic firms to take on risk when

challenging patents. Whether the Hatch-Waxman system suc-

ceeds in promoting timely generic competition for GLP-1 receptor

agonists remains to be seen.

Currently, GLP-1 receptor agonists cost hundreds of dollars per

month.4Robust generic competition for theseproductswill be cru-

cial for lowering prices in the coming years. Such competition will

beparticularly importantas theCenters forMedicare&MedicaidSer-

vices (CMS) begins to negotiate Medicare prices under the Infla-

tion Reduction Act. While brand-name drugs with generic compe-

titionwill be excluded from price negotiation, generic competition

within a given classmay enhance the government’s leverage in ne-

gotiation for all drugs in the class. This is because CMS plans to ne-

gotiate based on the net prices of therapeutic alternatives.26Thus,

if one low-price generic version of a GLP-1 receptor agonist be-

comes available in theUS, thismay help achieve lower prices for all

GLP-1 receptor agonists that CMS selects for negotiation.

GLP-1 receptor agonists are likely to assume a growing role to

treat obesity. Once-weekly semaglutide, for example, has been as-

sociated with a 12.4% decrease in weight compared with placebo

amongpatientswith abodymass indexgreater thanor equal to30,

representing a sizeable advance over alternative antiobesity

therapies.27 Medicare does not currently cover antiobesity treat-

ment but, if policy initiatives to reverse this pass, the annual costs

ofGLP-1 receptoragonists forMedicarePartDareprojected to rangeT
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from$13billion to$27billion at currentprices (and representnearly

20% of the Part D budget).28 A crucial tool to lower costs is swift

generic competition,andaddressing thepatentandexclusivity land-

scape for drug-device combinations such as GLP-1 receptor ago-

nists is key for facilitating such competition.

TheGovernmentAccountabilityOffice releasedareport in2023

examining how the patent and regulatory system for drug-device

combinationsmaybedelayinggeneric competition.29Thoughmany

stakeholders interviewed for the Government Accountability Of-

fice report felt that listing device patents in the Orange Book may

expeditegenericentryby increasing transparency,nearlyall felt that

the FDA should clarify the types of device patents that brand-

name manufacturers should be allowed to list. Currently, the FDA

does not assess whether submitted patents are suitable for listing.

Allowing manufacturers to list device patents in the Orange Book

can delay generic competition by giving brand-name firms an op-

portunity to file litigation and earn 30-month stays evenwhenpat-

ents are not infringed by the generic product. A helpful step for-

ward would be to either de-list device patents in the Orange Book

or require listing (thereby providing generic firms with transpar-

ency), but end thepractice of awarding30-month stayswhen such

patents are litigated.30

TheFDA,moregenerally, should takeamoreactive role inwork-

ing with the USPTO to ensure that patents submitted for listing in

theOrangeBookhavebeenvalidlygrantedandarenotoverlybroad.

An important limitationof the current studywas that the validity of

Figure 2. Protection FromPatents and Regulatory Exclusivities on Glucagon-Like Peptide 1 (GLP-1) Receptor Agonists (RAs), 1993-2038

Year

Time from first patent filing until FDA approval

of first GLP-1 RA brand-name product

Total protection on GLP-1 RA brand-name

product after FDA approval

Time from first patent filing until FDA

approval of a given GLP-1 RA product

Protection on a given GLP-1 RA

product following FDA approval

1990 1999 2009 2019 2029 2039

Byetta (AstraZeneca)

All Byetta

Victoza (Novo Nordisk)

Victoza

Saxenda (Novo Nordisk)

Saxenda

Xultophy (Novo Nordisk)

Xultophy

Soliqua (Sanofi)

Soliqua

Byetta (300 μg/1.2 mL)

Byetta (600 μg/2.4 mL)

Ozempic (Novo Nordisk)

All Ozempic

Ozempic (2 mg/1.5 mL)

Ozempic (4 mg/3 mL)

Rybelsus (Novo Nordisk)

All Rybelsus

Rybelsus (14 mg)

Rybelsus (7 mg)

Rybelsus (3 mg)

Wegovy (Novo Nordisk)

All Wegovy

Wegovy (0.25 mg/0.5 mL)

Wegovy (0.5 mg/0.5 mL)

Wegovy (1 mg/0.5 mL)

Wegovy (1.7 mg/0.75 mL)

Wegovy (2.4 mg/0.75 mL)

Adlyxin (Sanofi)

All Adlyxin

Adlyxin (0.05 mg/mL)

Adlyxin (0.1 mg/mL)

Bydureon (AstraZeneca)

All Bydureon

Bydureon

Bydureon BCise

Bydureon Pen

This figure shows the expected duration of protection from generic competition

on each GLP-1 RA from the time of first patent filing until the expiration of the

last patent or regulatory exclusivity. The dark blue bars (uppermost for each

product) represent protection for the product as a whole, while the light blue

bars represent protection for each of the product’s individual strengths and/or

formulations. Products are listed in ascending order based on the initial Food

and Drug Administration (FDA) approval date for a given product.

Manufacturers may add new patents in subsequent years, which could expire

later than patents depicted in the figure. Themedian total duration of

protection from FDA approval among GLP-1 RAs is 18.3 years (IQR, 16.0-19.4).

Themedian time elapsed from the earliest patent filing date within a given

product to the expiration date of the last-to-expire patent or exclusivity on that

product is 31.9 years (IQR, 29.9-36.6).
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the patents covering this cohort of drugs was not reviewed. How-

ever,other researchhashighlightedthat inappropriatelygrantedpat-

ents are common in thepharmaceutical sector.31Suchupstreamac-

tion at the USPTO, when coupled with Orange Book reform, could

further reducetheneedforcostlypatentchallengesbygeneric firms.

Another helpful solution would be for Congress to grant the

FDA more flexibility in approving generic drug-device combina-

tions. The FDA requires that generic firms develop drug-device

combinations that patients can use in just the same way as brand-

name versions based on an identical label. In President Biden’s pro-

posed 2024 budget, the FDA has called on Congress to grant fur-

ther authority to allow for labeling changes on generic drug-device

combinations.32 This would enable generic manufacturers to

develop drug-device combinations that differ from brand-name

versions—and more easily avoid infringing their patents—but that

are nevertheless clinically interchangeable.

Limitations

This studywas limited in that it may have underestimated the dura-

tionofmarket exclusivity onGLP-1 receptor agonists becausemanu-

facturers can add patents on their products over time. By contrast,

the study could overestimate periods of expected market exclusiv-

ity since outcomes from some of the litigation currently under way

over Paragraph IV certificationsmay yield generic competition prior

to the expiration of FDA-listed patents.While this study cannot pre-

dict such future shifts, it provides a comprehensive picture of how

FDA-listedpatentsandregulatoryexclusivitiesonGLP-1agonistscur-

rently serve to delay or block generic competition.

Conclusions

Manufacturers of brand-name GLP-1 receptor agonists have ob-

tained periods of market exclusivity on their products through ex-

tensive patents and regulatory exclusivities that are positioned to

be longer than other classes of drug-device combinations and es-

pecially small-molecule oral medications. Lawmakers and regula-

tors shouldwork to develop solutions that facilitate timely entry of

genericdrug-devicecombinations forGLP-1 receptoragonistssothat

manufacturers can earn reasonable returns for limited periods of

time, while more patients eventually benefit from lower costs and

improved access to these useful drugs.
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