
E-Labeling:
Change
Is Underway



BACKGROUND
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Currently, pharmaceutical companies rely on 
paper/physical package insert. The challenges    
faced with a physical label are due to the in�exible 
approach and nonscalability of processes. 

Pharmaceutical companies encounter multiple 
problems to track and implement frequent label 
updates to provide accurate information to the 
patients and healthcare professionals. Removal of 
labels from market becomes even more challenging 
in case of a product recall. There are content 
inconsistencies across markets due to region-speci�c 
regulations, along with an increased cost associated 
with physical labels. The physical nature of the  
labels results in delay in dissemination of safety 
information to both healthcare professionals and 
patients. Similar challenges hold good for product 
recalls as well. Often because of the limited size of 
the paper, a lot of text is crammed by using small 
font size, resulting in impaired readability. In 
addition, physical labels do not provide any 
personalized information; hence, the patient has to 
search for the relevant text.

In a study conducted by Oli�e et al in 2019, the 
readability of medication guides in Australia, the 
United Kingdom, and Canada was compared using 
the Flesch-Kincaid method. The readability was 
found to exceed Grade 8 level, which shows poor 
comprehension of these documents by the patients.

Use of simpler, shorter information lea�ets with 
pictures was recommended to improve medication 
adherence. 

There is a signi�cant cost involved in updating 
physical labels regularly. On an average, 1 product 
label is updated 5 times in a year, and a 
pharmaceutical company spends millions of dollars 
on regular label updates, artwork updates, printing, 
and logistics for distribution of the updated labels.

Pharmaceutical companies invest ample time to 
ensure correct and updated information reaches 
the end user at the earliest. There is a signi�cant 
cycle time, from signal detection till the information 
is made available to the end user, which includes 
health authority (HA) approval. It takes 
approximately 3 months to 3 years for 1 signal 
or update to reach the healthcare professional 
or patient.

Sometimes, there is a huge lag time in updating  
the patient information lea�et even after labels are 
approved, which deprives patients of the critical 
safety information. With arti�cial intelligence (AI) 
solutions and content management system, the 
time taken by internal stakeholders in each step 
can be reduced, and as a result, labels can be 
updated faster.

PHYSICAL PACKAGE INSERT
LABEL – CHALLENGES 
ENCOUNTERED
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A package insert or prescribing information is the key 

mechanism used by pharmaceutical companies to 

communicate signi�cant information about medicinal 

products according to national requirements with 

healthcare professionals and patients. The approved 

labels are printed and distributed to the end-users 

along with the medicinal products. Revisions to these 

approved labels (which could be more than once in a 

year) are time consuming, and there is always a lag 

from the time the information is updated to the time 

it is made available to the consumers. This can lead to 

a potential risk to patient safety. Moreover, 

pharmaceutical companies face challenges in 

printing and distribution of the updated labels,  

which incur huge costs.
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ADDRESSING CHALLENGES
The pharmaceutical industry is dabbling with 
di�erent approaches to address the 
above-mentioned challenges with physical labels. 
These challenges can be mitigated by adopting 
electronic drug labeling (e-labeling) in addition/or 

over physical product information. This POV will 
discuss the technology used, bene�ts of e-labeling, 
its status worldwide, and the challenges in its 
implementation, along with the resolution.

The QR code can be linked to the web page that can 
be updated to include additional information. 
Companies using XML technology can share 
information easily with their partners, suppliers, and 
end users, in addition to the FDA. Clinical researchers 
and practitioners can communicate more closely 
through shared XML data, and even translators and 

other service vendors can gain faster access to the 
most up-to-date information to move projects (such 
as updates) along more quickly. XML technology 
can help manufacturers to lower costs as well as 
shorten project cycles. This technology enables 
information to reach in real time and directly to the 
healthcare professional/patient.

ELECTRONIC LABELING - TECHNOLOGY PREVIEW

Download
labeling app

Set up demography,
medical history, and
language preference

Scan QR code
on product label

View label information 
personalized to patient 
condition as video/text 

and in language of choice

A comprehensive list of warning letters and notice 
of violation letters issued by the FDA to 
pharmaceutical companies as the correct and 

updated information was not made available to the 
end user is provided on the FDA website.

(Fig 1. Electronic Labeling - Technology Preview)

It is the electronic version of the PI and patient 
information lea�et (PIL) that is distributed via 
electronic means, such as through a 

machine-readable QR code, barcode, or URL on the 
product carton.
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E-labeling can reduce manual intervention and produce consistent quality 
information that can further improve patient safety and brand integrity. This 
automated process can also improve compliance, provide personalized 
labels to healthcare professionals and patients, enhance utility, increase 
efficiency, and reduce environmental impact and is also cost-effective.

 
 

BENEFITS AND OPPORTUNITIES

Prescriber information lea�et contains information 

pertaining to all the registered medical conditions for 

to every age group. It also contains an exhaustive list 

of reported adverse events for known conditions. 

Such detailed information can misguide the patients, 

and in some cases, important dosing instructions are 

missed or overlooked by the patient. However, 

e-labeling can:

•   Transform static documents to dynamic resources
•   Deliver personalized, user-friendly patient
    information according to the  patient's medical
    conditions in video/text format and in language
    of choice 

•   Help elderly people or individuals with vision                              
    problem as it has an advantage of changing the           
    font type and size of the letters displayed  
    on the screen

•   Facilitate easy access to safety information as this
    as this label will have a search function

•   Disseminate information in a more presentable               
    and user-friendly manner, for example, video on            
    how to self-administer a particular medication

(Fig 2. Benefits and opportunities)
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LANDSCAPE OF E-LABEL

Globally, with the evolving pharmaceutical market, 
the shift toward e-labeling has become inevitable, 
and the industry is adapting with changing times. 
Various regulatory agencies are working toward 
re�ning the guidance provided to the pharmaceutical 
industry for the implementation of e-labeling, and 
there is a need for harmonization of regulations.

In 2015, FDA mandated the electronic distribution 
of package insert for companies marketing their 
products in the United States. Any drug with 
incomplete or inaccurate electronic prescribing 
information was misbranded (FDA, 2015). It also 
included guidance on how to provide electronic 
submissions of di�erent types of drug applications 
(NDA, etc.). Labeling documents once approved by 
the FDA are available on the o�cial FDA website, 
DailyMed. Not much progress has been reported 
to interlink e-labeling after the guidance was 
released, and this leaves a gap that needs 
to be �lled.

E-LABELING LANDSCAPE AND
REGULATORY ACCEPTANCE

GLOBAL MARKETS

Australia, Singapore, China, and Malaysia 
have adopted structured labeling

• FDA released guidance   
 for e-submission of drug   
 applications
• Approved labels available   
 in the FDA website, DailyMed

• EMA issued guidelines to implement ePI
• ePI allows dissemination via e-platforms.

• JPMA issued guidelines on   
 e-labeling implementation
• Requires label in SGML   
 and HTML format along   
 with PDF

Health Canada undergoing 
transition to XML format of label

• Taiwan – TFDA published   
 phone app to scan 2D   
 barcodes to access drug   
 information present in HA   
 website

In January 2020, the European Medicines Agency 
(EMA) issued guidelines to implement electronic  
guidelines, ePI is the “authorized, statutory product 
information for medicines in a semi-structured format 
created using the common EU electronic standard. It 
is adapted for electronic handling and allows 
dissemination via the world wide web, e platforms, 
and print.” There is also a need to further improve the 

readability of product information on a screen in 
addition to the advantages of  structured data.
On the other hand, Health Canada is already 
transitioning to XML format of product labels and is 
accepting drug information in XML format on a “by 
request” basis, which will become a mandatory 
requirement after successful transition.

•   EMA
•   ePI
•   FDA

European Medicines Agency
Electronic product information
Food and Drug Administration

•   HA Health Authority

•   JPMA Japan Pharmaceutical Manufacturers Association
•   TFDA Taiwan Food and Drug Administration
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In the ASEAN regions, each country has its own 
regulatory/labeling regulation, which is still evolving, 
and there is lack of harmonization. Adoption of 
e-labeling is progressing very slowly owing to the 
lack of universal labeling standards. Several health 
authorities from these regions are discussing the 
possibilities of implementing e-labeling.
In addition, regions such as Australia, Singapore, 
China, and Malaysia have adopted structured text   
for labeling, according to the de�ned standards. 
Japan Pharmaceutical Manufacturers Association 
(JPMA) requires product information in Standard 
Generalized Markup Language (SGML) and HTML 
format in addition to PDF format. The revised     
guidelines in 2019 proposed the implementation      
of e-labeling.

In Taiwan, e-labels are posted on the HA website. 
TFDA published an app in 2016 (to be downloaded 
on mobile phone), which was used to scan 2D 
barcodes present on drug cartons to access drug 
information present on the HA website. The local 
health authority in Malaysia also publishes drug 
information on their website.

Currently, no HA has accepted e-labels as an 
alternative to physical labels. A 100% phase-out of 
physical labels is not possible as there is a signi�cant 
user base that is not equipped with mobile phone for 
e-labeling and/or is not tech savvy.

One of the pharmaceutical companies in Singapore 
is using Web Publishing Technology (WPT) for its pilot 
study to publish digital copy of a pharma product 
label in PDF format. The physical package inserts  
are enclosed in the box along with the QR code              

EMERGING MARKETS
imprinted on the outer carton. The aim of this study is 
to make sure whether the scanned QR code was able 
to extract information from the electronic label 
present on the company’s website. The technology 
enables the e-label to be refreshed within 1 hour of 
the label update without a need to refresh the URL 
and QR code.

One of Janssen’s initiative on similar lines is a platform 
called Integrated Smart Trial & Engagement Platform 
(iSTEP), which is incorporated into clinical                
studies/trials. This system automatically tracks the 
delivery of medication kits to the patients, and 
electronic drug labels inform them in real time of the 
changes they need to make in their regimens.

A non-pro�t organization, TransCelerate BioPharma 
Inc. (USA), is collaborating with pharmaceutical 
companies globally to create solutions and address 
barriers that are inhibiting them from delivering 
e�cient patient care. They are also trying to address 
the issues by creating awareness and facilitating 
e-label initiative in a patient-centric approach. This 
initiative includes a “Tool kit” that provides an        
overview of activities helpful in implementing 
e-labeling and can gather feedback from               
stakeholders. TransCelerate is also trying to               
collaborate with health authorities to evolve            
regulatory requirements.

Healthcare professional information and PIL are 
available on pharmaceutical company websites or HA 
website depending upon local market regulations. In 
the current scenario, a lot of regulatory and HAs are in 
discussion with the pharmaceutical industry for 
initiating e-labeling in their markets.

As it is clear from the above-stated examples, implementation of e-labeling 
across regions needs a robust plan of action, along with a transition period 
during which involved agencies can work together based on the learning of 
countries that have already initiated this process. This technology also 
gives a chance to manufacturers to develop tools for benefiting visually 
impaired people.



Manufacturers must ensure that the published 
e-labels are the most up-to-date as approved by the 
HA. These websites must comply with speci�c         
regulations and must not contain misleading or 
promotional information. Also, e-labels should be 
uploaded within the designated time period upon its 
approval by the HA.
The transition from physical label to electronic format 
seems to be progressing slowly. The probable reasons 
are:

• Reluctance by regulatory authorities to adopt new  
 technology as they may be unsure how the new  
 technology would help them to monitor and track   
 compliance across regions

• There is a lack of proper equipment and 
 technology support as well as lack of ownership 
 for hosting and controlling information on          
 database, especially in developing countries, for   
 example, government-run databases and     
     websites are mostly slow and not updated 
     maintained regularly

MAKING E-LABELING A REALITY

• Labeling information in developing countries  
 mainly depends on their reference market 
 labeling and on countries’ local regulation.   
 Harmonization must be planned systematically,  
 complying with local regulations and barriers

• Another challenge is e�ective collaboration   
 between regulators and manufacturers to design 
 a robust process for regularly updating and 
 maintaining label text

• There is a disagreement whether the labeling  
 content will be hosted on company’s website 
 or HA website, or if the content can be accessed  
 from  third-party website

These challenges can be overcome by learning 
experiences from other regions that have 
successfully implemented this technology.

Pharmaceutical 
Companies

Regulatory 
Authority

PatientHealthcare 
Professional

• Compliance tracking
• Content consistency
• Cost e�ective
• Driving e�ciency 
• Cycle time reduction for label updates
• Reduced HA queries
• Reduced instances of product 
 recall related to labeling errors

• E�cient compliance tracking 
• Reduction in queries
• Centralized labeling repository

• Easy access to the most 
 updated information
• Enhanced readability
• Personalized content

• Faster access to most 
 updated label
• Up-to-date safety content
• Personalized content

BENEFITS OF INTELLIGENT CONTENT 
MANAGEMENT-DRIVEN E-LABELING
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Implementation of e-labeling would result in a 
one-time cost for the pharmaceutical industry to 
acquire infrastructure in the form of supplementary 
hardware and training of stakeholders. Annual 

recurring costs would be to maintain the infrastruc-
ture and to print some copies of the prescribing 
information where this technology is inaccessible 
for certain reasons.



To bring e-labeling into reality, a robust content 
management powered by AI is warranted. An 
integrated content model needs to be developed to 
ensure consistency across labels in various markets 
by minimizing errors. AI along with Natural Language 
Processing (NLP) business rules can be coupled with 
local country requirements (Reg Intel built-in) to 
manage drug labels with minimal human interven-
tion. It can also generate AE lists and compare di�er-
ent labels. In addition, personalization of labels needs 
strong data analytics and robust business rules so 
that correct information is accessed by the individual 
without any di�culty. Content mapping will help to 
automate the �ow of information from multiple data 
sources to the respective product labels.

Pharmaceutical companies also need to maintain 
SOPs for managing both physical and electronic 
labels together during the transition phase. They 
should coordinate with local HAs and set up the 
expectation for updating both simultaneously during 
this time. Once these processes are well established, 
paper labels can be phased out at a pilot scale in 
suitable markets.

One of Indegene’s technology initiatives is the 
intelligent content-enabled labeling solution, which 
is an integrated end-to-end solution to manage 
labeling content. This platform uses AI/ML 
technologies such as NLP/NLU to e�ectively and 
e�ciently convert labeling documents into a digital 
format based on semantics that is free of form. 
These semantic units, called components, can be 
assembled together based on the end point
requirements. Users are able to de�ne relationships 
among components to enable automation of 

content reuse and repurpose. This automation helps 
cut down the lead time signi�cantly while ensuring 
better compliance and consistency. The platform is 
able to easily deliver labeling content in any format 
(XML, JSON, HTML), ensuring wider and more 
e�ective delivery of labeling content. This ensures 
that updates to labeling documents can be made 
faster and more accurately and that this information 
can be disseminated to healthcare professionals and 
patients e�ectively and e�ciently using a variety of 
channels (such as emails, websites, NLMs, and 
mobile apps).

One of the notable examples of content management 
automation is IBM’s Micromedex. It is an online 
evidence-based search engine that provides               
information on drugs, diseases, acute care, and 
alternative medicine. It also provides patient         
counseling tools for medications, procedures, and 
conditions. This solution is delivered through a web 
portal and IP recognition and has been enhanced 
with the AI of IBM Watson™, so healthcare providers 
can get answers quickly and e�ciently.

CONCLUSION
There is a compelling need to further automate the 
labeling process to ensure content consistency across 
markets. Adopting e-labeling will provide detailed 
and personalized information on a product with a 
positive environmental impact and improved trace-
ability of products. However, manufacturers should 
work hand-in-glove with regulatory authorities and 
nonpro�t organizations to deliver bene�ts of 
e-labeling to consumers. If implemented properly, it 
will be a boon to the healthcare system.
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