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Objectives of Training

Understand the ICH Q1 guidelines
Review historical development and revisions

Learn technical aspects of stability studies
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Discuss industrial applications and challenges




Introduction to ICH

» International Council for Harmonisation (ICH)
established in 1990

» Harmonizes technical requirements for pharmaceuticals

» Focus: Quality, Safety, Efficacy, Multidisciplinary




Evolution of Stability
Guidelines

» Pre-ICH: Multiple regional guidelines
» 1993: ICH Q1A first published
» 2003: Q1A(R2) revision

» Additional annexes: Q1B-Q1F




ICH Q1A (R2): Scope

» Applies to new drug substances (APl) and drug products

» Covers stability study design and evaluation

» Defines storage conditions and study durations




Storage Conditions & Climatic
Zones

» Long-term: 25°C +2°C / 60% RH + 5%
» Intermediate: 30°C +2°C / 65% RH + 5%
» Accelerated: 40°C +2°C/ 75% RH + 5%

» Climatic Zones I-1V considered




Study Types

» Long-term studies (12-24 months)
» Intermediate studies (6-12 months)

» Accelerated studies (6 months minimum)




Testing Parameters

» Physical: appearance, color, odor

» Chemical: assay, degradation products
» Microbiological quality (if applicable)
>

Dissolution profile (solid dosage forms)




Assigning Shelf-life

» Based on long-term and accelerated data
» Statistical evaluation (regression analysis)

» Extrapolation with scientific justification




Q1B: Photostability Testing

» Evaluates effect of UV and visible light
» Testing APl and finished product

» ldentifies photodegradation products




Q1C: New Dosage Forms

» When new dosage form is developed
» Requires supportive stability data

» Example: tablet — oral suspension




Q1D: Bracketing & Matrixing

» Bracketing: test extremes (e.g. smallest & largest)
» Matrixing: test subset, rotate batches

» Reduces workload while maintaining validity




Q1E: Evaluation of Data

» Statistical methods for stability analysis
» Regression models for shelf-life assighment

» Trend analysis and outlier management




Q1F: Climatic Zones lll & IV

» Special focus for hot & humid regions
» Conditions: 30°C/70% RH and higher

» Critical for Middle East, Asia, Africa, Latin America




Industrial & Regulatory
Aspects

» Challenges: cost, time, equipment
» Regulatory expectations: FDA, EMA; WHO, IR-FDA

» Importance of stability data in product registration




Case Study & Discussion

» Example: moisture-sensitive tablets
» Designing a stability protocol

» Common mistakes in stability studies




Key Takeaways

>

>

ICH Q1 provides harmonized global framework

Q1A(R2) is the core guideline

Q1B-Q1F address specific aspects

Stability studies are critical for shelf-life determination



Climatic Zones Overview

Zone |

Zone I

Zone Il

Zone IVa

Zone Vb

Temperate (21°C / 45%

RH)

Subtropical &
Mediterranean (25°C /

60% RH)

Hot/Dry (30°C / 35% RH)
Hot/Humid (30°C / 65%

RH)

Hot/Very Humid (30°C /

75% RH)

EU, USA (northern)

Southern Europe

Middle East (partly)

Asia, Latin America

India, Iran, Southeast
Asia



Bracketing vs Matrixing

Design

Bracketing

Test only extremes:
- Smallest & Largest size
- Lowest & Highest strength

Matrixing

Test a subset of samples
Rotate batches across conditions
Reduces workload & cost



Case Study 1: Light-sensitive
Tablets

Scenario:

v

A new immediate-release tablet contains an API that is
photolabile.

v

Q1B Photostability testing required
Expose API and finished product to UV & visible light
Assess degradation products by HPLC
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Protective packaging (blister packs with UV filter)
recommended




Case Study 2: Moisture-
sensitive Oral Syrup

Scenario:
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A sugar-based oral syrup shows rapid microbial growth
under humid conditions.

Requires Zone Vb stability testing (30°C / 75% RH)

Microbiological testing essential during stability studies

Shelf-life reduced in hot/humid conditions
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Addition of preservatives and packaging improvements
needed




Example - Photostability

duct tes H +.visible light
E)L_éc% ém \d&ig ;h foil (dark control)

Exposure: 1 2 mllllon lux-h (visible), 200 Wh/m2 (UV)
Result: exposed samples degraded f01l -wrapped remained stable
Conclusion: use amber bottles, UV-protective blisters, label 'Prote
light'
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Shelf Life Extension (SLE)

» Definition:

data.

» Extension of product shelf life based on supportive stability \
» Requires sufficient real-time stability data (long-term

studies) \
» Accelerated and intermediate data may support decisions

» Extrapolation allowed if degradation follows predictable
kinetics

» Regulatory approval required (variation submission)
» Not applicable if significant quality changes are observed

» Packaging, storage conditions, and batch consistency must
be justified



Case Study: Shelf Life
Extension

» Scenario:

» An oral antibiotic suspension initially approved for 18 months shelf

life.

» Company performed long-term stability studies up to 36 months at
25°C/60% RH

» Data showed API potency remained within 95-105% specification

» No significant changes in pH, microbial limits, or appearance

» Accelerated stability (6 months at 40°C/75% RH) supported
extrapolation

Regulatory submission filed for extension to 30 months

Approval granted - new shelf life: 30 months under labeled storage
conditions




Key Takeaways

Main Lessons from ICH Q1 Stability Guidelines:

ICH Q1 provides global standards for stability testing
Different climatic zones (I-1Vb) must be considered - Iran: Zone IVb

Photostability (Q1B) is crucial for light-sensitive APIs and products
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Bracketing & Matrixing reduce testing workload while ensuring
compliance

» Case studies show practical issues (light, humidity, microbial
growth)

» Shelf life can be extended if supported by strong long-term
stability data

» Regulatory submissions are essential for any shelf-life changes




