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Long-ac(ng technologies (LAT)
• Long-acting technologies (LAT or sustained release, 

controlled release, extended release, protracted drug 
release, prolonged drug release): terms used interchangeably 
to describe any technology that can prolong a patient’s 
exposure to a medication

• Long-acting formulations: designed to deliver exposure to 
therapeutic concentrations of active pharmaceutical 
ingredients (API) over a protracted period of time

• Different routes of administration: oral, parenteral
• Perspective of potential benefits for public health
– Improve people’s acceptability and adherence to 

medicines 
– Reduce clinical intervention



h"ps://www.treatmentac0ongroup.org/publica0on/illustrated-glossary-for-long-ac0ng-
technologies/



Background
• Long-acDng injectables

– injec-on of solu-ons 
– par-cle suspensions 

• Different devices and plaGorms
– nanopar-cles suspensions
– injectable monoliths
– in situ-forming depots/implants
– microneedle delivery 

• Longevity project: technology plaGorm of solid drug nanopar7cle 
(SDN), useful for long-acDng formulaDons and other medical 
applicaDons 

Source: Owen A and Rannard S. Strengths, weaknesses, opportuni9es and challenges for long ac9ng injectable therapies: insights for 
applica9ons in HIV therapy. Adv Drug Deliv Rev. 2016;103: 144–56. 



Source: TAG (2021). Illustrated glossary for long-ac9ng technologies 



Why looking at patent issues?

• Evergreening strategy: filing several patent applica0ons 
related to the same Ac0ve Pharmaceu0cal ingredient (API)
– Primary patent: covers the API (and its synthesis process)
– Secondary patents:  may cover other aspects of the medicine, such 

as salts, polymorphs, methods of treatment, combina=ons, uses, 
prodrugs and pharmaceu=cal composi=ons

• Access: 
– How patents will affect the development of LAF?
– How patents will affect the availability and prices of LAF when they 

are approved for use? 



Source: ICTSD/UNCTAD/WHO (2007) and UNDP (2016) ; Silva (2008)



Why companies file several patent applica3ons 
around the same medicine?

To extend the monopoly on the technology for more 
than 20 years (based on the first patent)

To obtain a monopoly on a technology in a certain 
country even if there is no protecCon on the first patent



Objec(ve
To invesDgate if there are potenDal patent barriers for the 
development and delivery of LAFs for selected hepaDDs C and 
tuberculosis medicines

Ø To analyze paten-ng trends for selected hepa--s C (glecapevir and 
pibrentasvir) and tuberculosis medicines (rifapen/ne and isoniazid,  
bedaquiline, delamanid)

Ø To develop a preliminary and non-exhaus-ve patent landscape on the 
technology used to make the drugs into long-ac-ng formula-ons under 
the LONGEVITY Project and its subsidiary Tandem Nano Ltd. 



Methodology (Part 1)

Iden0fying 
patent/applica0ons 

in reports and 
databases for each 

API

Conduc0ng patent 
search to update 

exis0ng landscapes
(September, 2020)

Download PCT 
application 

(WO)

Content analysis 
(claims)Search for patent status in 

selected countries (36)
(October, 2020; updates Feb-

July/2021 for some cases)



Methodology (Part 2)

Iden0fying 
patent/applica0ons 
(UoL) in report and 

agreement 

Conduc0ng patent 
search

(January, 2021)

Download PCT 
applica0on 

(WO)

Content analysis 
(claims)

Classification
• pharmaceutical composition involving a 

specific API or therapeutic class 
• development of nanoparticles 
• materials for pharmaceutical compositions 
• nanodispersions or nanoemulsions



Main findings

• Paten&ng trends
• Es&mate of patent terms
• Access challenges



Glecaprevir and Pibrentasvir

• A total of 26 patents and/or patent applica-ons (by the Originator company) 
were iden-fied for both glecaprevir and pibrentasvir
– 5 for glecaprevir

– 7 for pibrentasvir

– 14 for the combinaIon of glecaprevir + pibrentasvir (and others)

• AQer the API patent applica-ons, between 2013 and 2019, there was an 
average of 3.3 patent applica1ons filed per year

• Secondary patents: majority on methods of treatment, aiming to protect 
medical indica1ons for the combina-on of glecaprevir + pibrentasvir, currently 
under inves-ga-on in clinical trials

• No patent applica-on filed by AbbVie on long-ac-ng formula-ons G/P was 
found

• GSK patent applica-ons on long-ac-ng formula-ons for specific compound 
– Claims on combinaIons with other API, such as glecaprevir and pibrentasvir



Source: The authors. Es9mates based on 20 years patent term counted from the interna9onal filing date. Scenario based on patents filed or 
granted in selected countries. 



Approaches to address patent barriers

• November 2018: Medicines Patent Pool signed a 
royalty-free license agreement with AbbVie for 
glecaprevir/pibrentasvir covering 96 countries and 
territories

• 2018/2019: patent opposiCons filed by civil society 
organizaCon for the API patent applicaCons 
(glecaprevir and pibrentasvir) in India





Isoniazid + Rifapentine (3HP) 



Access issues
• 2020: TAG published a report Access Roadmap and Patent Landscape on 

Isoniazid/Rifapen/ne (3HP) which covered two patent applica-ons (WO 
2015/011161 and WO 2015/011162) filed by Sanofi

• August 2020: TAG and OTMeds (Observatoire de la transparence dans les 
poli-ques du médicaments) requested Sanofi to reverse its efforts to patent 
two combina-ons of rifapen-ne and isoniazid.
– Sanofi’s response indicated they have begun the process of withdrawing those two 

patent/applica0ons in countries and have commi"ed “not to reinstate any of the 
patent/ applica0ons, and not to ini0ate any ac0on against any party who would like 
to manufacture the specific formula0ons of the combina0ons once covered by 
Sanofi’s two patent families, before the abandonments become effec0ve under the 
relevant na0onal patent regula0ons.” 

• Findings indicate there are not patent barriers for the development of long-
ac-ng formula-on on isoniazid + rifapen-ne in rela-on to Sanofi



Bedaquiline

• 9 patent/applica,ons iden,fied
• Paten,ng trends 
– to protect the API, a process to isolate its isomer 

forms and the producCon of its fumarate salt form
– To protect pharmaceuCcal composiCons available in 

the market or in development, including long-ac5ng 
formula5ons and combinaCons of bedaquiline with 
other compounds 

– To protect indicaCons of bedaquiline, approved and 
under invesCgaCon







Lessons from BDQ long-ac5ng injectable patent applica5on

• Pharmaceu1cal composi1on
– administra0on by intramuscular or subcutaneous injec0on
– API (or its salts, such as fumarate) in the form of a suspension of micro- or 

nanopar0cles
– Ingredients needed for the formula0on 

• Process to produce pharmaceu1cal composi1on
• Use 

– long-term treatment of Mycobacterium tuberculosis (such as the latent/dormant 
form) or Mycobacterium leprae

– Treatment 0me intervals
• intermiMently at a Ime interval of one week to two years
• at least one month to one year
• range of one week to one month, or in the range of one month to three months, or in the 

range of three months
• to six months, or in the range of six months to twelve months, or in the range of 12 

months to 24 months
• once every two weeks, or once every month, or once every three months



Main conclusions

• Where granted, the patent covering the base compound (API) 
is expected to expire in 2023, and the one related to the 
fumarate salt (WO 2008/068231) is expected to expire in 
2027. Therefore, it is likely to be the main barrier for the 
development of and access to long-acting formulations. 

• One patent was identified related to a long-acting formulation 
(pharmaceutical composition) for administration by 
intramuscular or subcutaneous injection of bedaquiline



Delamanid
• 15 patent/applicaDons
• PatenDng trends
– majority focus on the API or its syntheDc routes (processes) 

and key-intermediate (11)
– pharmaceuDcal composiDons (3)
– CombinaDon (1)

• WO 2019/240104: pharmaceuDcal composiDon
– process to obtain the API in submicron parDcles
– Use for the producDon of oral solid prepara7on (tablet or 

capsule)
– Delamanid par7cles with an average size of 350 nanometers 

or less







Preliminary and Non-Exhaus3ve List of Patents 
and/or Patent Applica3ons Related to 
Nanotechnology and Pharmaceu3cal 

Composi3on by the University of Liverpool 



Previous publica(ons

• MPP and UoL: CollaboraCon Agreement & Patent 
and Know-How License (2015) 

• MPP Intellectual Property Report on Long-acCng 
Technologies (2018) 

• 13 patent/applica,ons
– No menCon to APIs of the present research
– PharmaceuCcal composiCons involving 

nanopar5cles of API
– Several on anCvirals, including prodrugs (TDF, TAF)
– Some specific menCon to long-acCng formulaCons 



Patent search
• 17 patent/applicaCons related to nanotechnology
– pharmaceuDcal composiDon involving a specific API or 

therapeuDc class (5)
– development of nanoparDcles (4)
– materials for pharmaceuDcal composiDons (4)
– nanodispersions or nanoemulsions (4) 

• September 2021: “Patent and Know-How License” 
between Medicines Patent Pool and Tandem Nano Ltd 
– WO 2011/128623 
– WO 2017/216564 
– WO 2008/006713 
– WO 2013/030535



Source: TAG (2021). Illustrated glossary for long-acting technologies 



Main conclusions
• Patents on the selected API, and poten-ally on the processes to produce those 

API, as described in the previous case studies, might be the main barrier for 
access to those long-ac-ng technologies in case they get market approval 
before the expiry date of those patents. 

• Although there are no patents filed by the University of Liverpool on long-
ac-ng injectables covering the selected API of the present study, knowledge 
and patents covering the technology plaborm of SDN by other 
patents/applica-ons may be applied for the development of the formula-on 
involving those API. 

• Scope of LONGEVITY Project: licensing agreements may require nego-a-ons 
either with originator companies (in the case of glecaprevir and pibrentasvir) 
and with patent holders of the technology plaborm adopted (UoL and Tandem 
Nano Ltd). 

• In order to ensure that resul-ng technologies are available at affordable 
prices, access issues must be addressed from the beginning of the 
development process. 




