


The year 2025 marks a decade of the Quality Forum (QF), an initiative launched by the Indian Pharmaceutical Alliance (IPA) in April 2015 to support 

Indian pharmaceutical manufacturers in achieving global quality benchmarks. Committed to a multi-year journey, the QF has continuously addressed 

key industry challenges and developed best practice guidelines to enhance quality standards.

Over the past 10 years, the QF has focused on several critical areas relevant to the pharmaceutical industry, including Data Reliability, Best Practices & 

Metrics, Culture & Capability, and Investigations. It has taken on the challenge of developing comprehensive Best Practices Documents for these 

topics. To date, best practice guidelines have been established for manufacturing, quality assurance, regulatory compliance, and engineering.

For the first time, the QF has extended its scope to a crucial aspect of pharmaceutical processes—primary and secondary packaging. This document 

highlights best practices for authentication and track-and-trace mechanisms in pharmaceutical product packaging, reinforcing the industry's 

commitment to quality, safety, and regulatory compliance.

For this compilation, participation was open to all IPA member companies. The Quality Forum (QF) nominated senior managers to study best 

practices and develop the guidelines. The core team included Harshad Tambe (Ajanta Pharma), Anand Bera (Sun Pharma), Vivek Jain (Lupin Ltd.), 

Nirav Trivedi (Torrent Pharma), and Bhagyesh Kulkarni (Emcure), working under the guidance and mentorship of Rajender Rajput (Cipla) and Manoj 

Telguntha (Zydus Lifesciences).

IPA sincerely acknowledges their dedicated efforts over the past 12 months. They collaborated to share current industry practices, benchmark them 

against existing regulatory guidelines, and develop a robust draft document, which was subsequently reviewed by a leading subject matter expert 

and regulatory agencies.

Additionally, IPA extends its gratitude to the CEOs of all member companies for their commitment, personal involvement, and financial support in 

making this initiative possible.

This document will be officially released at IPA’s 10th Global Pharma Quality Summit and will be available on the IPA website (www.ipa-india.org), 
ensuring free access to pharmaceutical companies in India and abroad.

https://protect.checkpoint.com/v2/___file:///C:/Users/Rajiv%20Desai/Downloads/www.ipa-india.org___.YzJ1OndlY29tbXVuaWNhdGlvbnM6YzpvOjc2Y2Q0NGFlNzY0N2U4OGNlNjk1ODkwYjUxYzdlNDAyOjY6NjQ3ZTowYzBhYTZkNDFkNjMxZjUxNWVjNGYyMDc3YjJhMmQwMDdkMmRhYzgyNjFiNTEyZjZhZDNmOThkNjNiNjRkOWQ1OnA6RjpG
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Region/Country Regulation Key Requirements Implementation Timeline

United States
Drug Supply Chain Security Act 
(DSCSA)

- Serialization at the unit level 
  (unique identifier). 
- Traceability through T3 
  (transaction history, info, 
  statements).
- Verification system. 
- Expiration & returns 
   management.

Full implementation by 2023.

European Union (EU)
Falsified Medicines Directive 
(FMD)

- Serialization (2D Data Matrix 
   barcode). 
- Tamper-evident packaging.
- EU Medicines Verification 
   System (EMVS). 
- Verification before dispensing.

Full enforcement began on 
February 9, 2019.

China
National Drug Traceability 
System

- Serialization with unique 
  identifiers. 
- Traceability throughout the 
  lifecycle. 
- National Drug Traceability  
  Platform for tracking and 
  authentication.

Phased implementation began 
in 2015, ongoing enforcement.

Brazil
National Drug Control System 
(SNCM)

- Serialization for all medicines 
  (prescription & OTC). 
- Data tracking and product 
   traceability. 
- National database for 
   verification.

Full implementation expected 
by 2025.

Russia Federal Law No. 425-FZ (2019)

- Serialization with QR code.
- Federal State Information 
   System (FSIS) for tracking. 
- Verification at pharmacies via 
  FSIS database.

Serialization started in 2019, full 
implementation expected by 
2022, extended due to phased 
implementation.

Commonwealth of Independent 
States (CIS)

Varies by country (e.g., Russia, 
Kazakhstan)

- Russia and Kazakhstan have 
  implemented serialization and 
  tracking systems, others in 
  progress.

Ongoing, with some countries 
having phased rollouts.
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Authentication Technology How It Works Benefits

Digital Watermarks
Invisible codes embedded into packaging, 
products, or designs. These can only be detected 
using specialized scanners or software.

Harder for counterfeiters to reproduce. Can 
be used for authentication and anti-tamper 
purposes.

Blockchain Technology

Uses decentralized ledgers to create immutable 
records of a product’s journey from production to 
delivery. Each step is recorded in a secure, 
unchangeable digital format.

Transparency and tamper-proof 
traceability; ensures product history is 
verifiable.

Smart Packaging
Incorporates sensors, tamper-evident seals, or 
GPS tracking into packaging to monitor and detect 
tampering or counterfeiting in real-time.

Enables real-time monitoring; prevents 
alteration or replacement of products 
during transport.

Secure Printing & Serialization

Uses specialized printers to create secure labels 
with unique serial numbers or micro-printed 
designs, verified through scanning. Security 
features like UV or IR inks can be used.

Ensures traceability with unique identifiers; 
difficult to duplicate printing methods.

Digital Signatures & Cryptography

Utilizes digital signatures and cryptographic 
methods to verify that product information (serial 
numbers, batch numbers) has not been tampered 
with.

Ensures data integrity and authenticity; 
prevents data manipulation.

AI-Powered Image Recognition

AI algorithms recognize unique visual features 
(logos, packaging designs) to verify authenticity by 
comparing real-time images with a database of 
legitimate products.

Fast and reliable authentication using image 
recognition; reduces counterfeiting risks.

Tamper-Evident Labels & Seals
Seals are applied to packaging that change or 
leave a mark if disturbed, indicating potential 
tampering.

Simple yet highly effective; provides clear 
evidence of tampering during storage or 
transport.

Biometric Authentication

Uses biometric verification (fingerprint, facial 
recognition) combined with product verification 
systems to limit access to authorized personnel 
only.

High security for limiting access; reduces 
human error and fraud in critical stages of 
production.

Digital Twins

Creates digital replicas of physical products that 
are monitored in real-time to ensure product 
integrity and identify discrepancies or 
counterfeits.

Provides accurate and consistent virtual 
records of products; enables early detection 
of issues.



Authentication Technology How It Works Benefits

5.2.1 QR Codes and Barcodes

QR codes or barcodes are attached to products. 

Scanners or smartphones are used to scan the 

codes, linking to a secure database containing 

product information.

Easy for consumers and businesses to use; 

real-time verification of product 

authenticity.

5.2.2 RFID (Radio Frequency 

Identification)

RFID tags embedded in products send out unique 

identifiers that can be read remotely by RFID 

readers. Allows for real-time tracking and 

authentication.

Facilitates easy tracking and detailed 

product histories; highly useful in logistics 

and high-value items.

5.2.3 Holograms and 3D Tags

Holographic or 3D tags are placed on products or 

packaging. These visual features are difficult to 

replicate and can be verified with specialized 

equipment.

Hard to counterfeit; provides a visual layer 

of protection that is easily recognizable.



Integration Challenge Description Mitigation Strategies

Compatibility Issues

New authentication systems may not be 

compatible with legacy systems or existing 

infrastructure.

Use middleware to ensure compatibility; 

develop APIs for system integration.

User Provisioning & Management

Managing user access and authentication 

can be difficult when multiple 

authentication technologies are involved.

Implement a centralized user management 

system; adopt role-based access control 

(RBAC).

Single Points of Failure

A centralized authentication system may 

present a single point of failure, risking 

total system collapse if something goes 

wrong.

Use decentralized or distributed systems 

to eliminate single points of failure.

Security Risks

New authentication technologies may 

introduce vulnerabilities such as 

unauthorized access or data breaches.

Regular security audits, encryption, multi-

factor authentication (MFA), and data 

access controls.

Customization Requirements

Different manufacturers may need 

different authentication systems, making 

customization complex.

Use flexible platforms that support a range 

of authentication methods to 

accommodate various needs.
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