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INN since 1950

• 400 – 500 new INN pa;  currently ± 14 000 pINN.
– At least 50 % of new INN are for biological medicines

• 20 – 25 % of INN reach market
• 4 % of INN included in WHO Model list;  17 % in global EML 
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The INN Stem

• Group medicinal substances 
according to:
• Chemical structure

• -ium for quaternary ammonium 
substances and 

• sulfa- for sulphonamide anti-infectives
• Combination of pharmacology and chemical

• fluconazole with –conazole indicating 
miconazole antifungal agents

• Mechanism of action, pharmacological class 
or therapeutic use
• camostat and captopril based on the 

mechanism of action;
• praziquantel and pyrantel with –antel as 

stem for anthelminthics
• cevimeline with –meline indicating that it 

is an cholinergic agent used in treatment 
of Alzheimer’s disease
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Stem and Substem

• Groups or stems can also be subdivided by using 
substems:
• -tinib    (tyrosine kinase inhibitors)
• -brutinib   (Bruton tyrosine kinase inhibitors)
• -citinib   ( Janus kinase inhibitors)
• -metinib   MEK (MAPK kinase) tyrosine kinase inhibitors

• -vir   (antivirals)
• -previr (Hepatitis Virus C (HVC) protease inhibitors)
• -tegravir (HIV integrase inhibitors) etc.

• For biological medicine like monoclonal antibodies, 
stems are also used in combination with specific 
infixes  
Tras-tu-zu-mab (old scheme)

-tug, -bart, -ment and –mig (new 
scheme)



The vision of this SoINN is to have the INN used by all 
stakeholders across the world as a common nomenclature 
for all pharmaceutical substances. 
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SoINN Role and Function

• Virtual School
• Promote INN as central teaching and learning theme for 

all health professionals
– Science of nomenclature and naming of pharmaceutical 

substances
• E-learning platforms

and online courses
• Online resources 

and publications
https://extranet.who.int/soinn/

• Pilot sites and 
Collaborations 

https://extranet.who.int/soinn/
https://extranet.who.int/soinn/
https://extranet.who.int/soinn/
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Introduction to Drug Nomenclature and INN

https://extranet.who.int/soinn/course/view.php?id=11


School of INN

INN and Biological Active Substances

New INN 
nomenclature 
for monoclonal 
antibodies 
Lancet Vol 399, 2
022

https://extranet.who.int/soinn/pluginfile.php/156/mod_resource/content/5/Biologicals%20tutorial%202C_MABS_Master.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02732-X/fulltext#:~:text=The%20new%20INN%20mAb%20nomenclature,for%20bispecific%20and%20multispecific%20immunoglobulins.
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02732-X/fulltext#:~:text=The%20new%20INN%20mAb%20nomenclature,for%20bispecific%20and%20multispecific%20immunoglobulins.
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Example – Monoclonal Antibodies

MABS, 2022, 14(1) 
e2075078
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Learning clinical pharmacology with the use of 
INN and their stems

https://extranet.who.int/soinn/pluginfile.php/167/mod_resource/content/4/Module%20C.pdf
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Chemical aspects considered in developin
g INN
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"Stem in a pill"

•
Learning tool available in the School of INN.

•
Approach:  Learning pharmacology utilizing stems as a common 

basis for the pharmacological action

•
Each topic contains information correlating INN and pharmacology

Medical substances in class WHO 
List of essential meds
Indications
Mechanism of action
Pharmacokinetics
Adverse reactions
Common contraindications
Warnings and precautions
Use in specific populations Drug 
interactions
Administration
Monitoring
Overdose
Important patient information
Related substances
Dosage forms

Example: Beta adrenoreceptor antagonists (Beta blockers, BB)
-dilol – vasodilators;    -olol - adrenoreceptor antagonists;   
-alol - aromatic ring -CH-CH2-NH-R related to -olols

https://extranet.who.int/soinn/mod/page/view.php?id=160
https://extranet.who.int/soinn/mod/page/view.php?id=160
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Concluding Remarks

• INN are information rich
• Stem = MOA / pharmacological class
• School of INN (https://extranet.who.int/soinn/)

– Valuable resource
• School of INN;  École des DCI;  Escuela de DCI;  مدرسة 

INN
• Teaching
• Information

– INN and stem searches
– Mednet
– Publications

• Critical for every health professional, especially 
Pharmacists

https://extranet.who.int/soinn/


School of INN

SoINN – Scholarship and Research

• Source of information
• Teaching and Learning
• Medication errors
• Access to medicines
• Medicinal Chemistry and Drug Design
• Information systems  
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Source of Information
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Medication Errors

... Nonproprietary names should be 
internationalized; ... Generic 
formulations should be marketed 
under their nonproprietary names, 
not new proprietary names.

Look-alike sound-alike drug names 
may be responsible for as many as 
one in four error reports received by 
surveillance programs. ... confusion 
between trastuzumab and 
trastuzumab emtansine ...

tension between WHO guidelines 
stipulating use of stems to denote 
meaning, and the aim of reducing 
similarities in nomenclature. ... stem 
system should be made clear and 
well ordered ...
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Access to Medicine

 ... savings without loss of benefit for 
patients, .... promote uptake of 
generics and biosimilars, ... 
prescribing by international non-
proprietary name (INN),

 INN use indicated that patients would receive 
the cheapest therapeutic analogue available. 
As a downside, INN use for
FDC medicine prescribing was associated with 
a higher ME risk.

API exports were identified by querying 
the database using the international 
nonproprietary name (INN) of each of 
the 13 medicines.
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Medicinal Chemistry / Drug Design

The stereochemical aspects of drugs are 
generally recognized as fundamentally 
important influencers of drug action and 
disposition. Nevertheless, the nonproprietary 
names ... provide no information on the 
stereochemical aspects.

 ... generic drug names often hide 
the fact that different 
stereoisomers may be present

... some changes ... chemical structure, newer 
therapeutic targets (e.g., kinases), including a 
significant increase in the use of fluorine and 
of heterocycles, ... increase in molecular 
weight. .... rise in spirocyclic scaffolds and 
small rings and the emergence of 
unconventional structural moieties ...
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Information Systems and others

combines information from Unified Medical 
Language System (UMLS) MetaMapTransfer 
(MMTx) program and INN rules to identify 
and classify pharmaceutical substances. ... 
first step in a method for automatic 
detection of drug interactions

... dataset provides a resource for 
researchers, giving insights into 
trends in antibody engineering and 
a guide to the most frequently 
tested designs

.... medicine development for neglected tropical and other infectious diseases 
remains largely dependent on national policy, governmental and philanthropic 
funding, and partnerships. Better alignment of research and development 
strategy and investment in global medical needs is required.
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Learning and Teaching

... student's learning process 
was improved as a result of 
this methodology ...

 The INN is a global language that can 
contribute to the safety of patients. 
Understanding the construct of INN will be 
beneficial for learning and the application 
thereof in medicine.
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Concluding Remarks

• INN are information rich
• Stem = MOA / pharmacological class – Teaching 

and Learning
• Valuable resource

– School of INN;  École des DCI;  Escuela de DCI;  مدرسة 
INN
• Teaching
• Information

– INN and stem searches
– Mednet
– Publications

• INN database – information and data
– Scholarship of Learning
– Research – medicine access;  medication errors;  drug 

design and trends in development.



Thank you
Gracias
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