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What is Risk ?
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Why Risk Assessment?
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Incomplete data

Impurity profiling

Mass balance Studies

Understanding Innovators

Incomplete specs

Solution Stability

Method Concerns

Justification of analytical 
/Dissolution conditions

Use of filters etc.

Incomplete validations

In-appropriate LOD/LOQ

Human Concerns

Lack of experience 

Lack of awareness

Work Pressure/Timelines

Lack of Training

Sample Concerns

Grade of Material-DMF 
source-Diff Specs

Input Materials related 
concerns like P.size, etc.

Solid State 
Characterization

Why do we have queries from agencies?

Areas where “Risk Assessment” is required 
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Definitions

A systematic process of evaluating the potential risks that may be 
involved in a projected activity or undertaking.

Risk assessment is the process where you:

• Identify Weak Parameters/process

• Analyze or evaluate the risk associated with that weak parameter

• Determine appropriate ways to eliminate or control the weak parameter.

A risk assessment is a thorough look at your analytical methods to 
identify those process/parameters etc that may cause analytical issues 
like ir-reproducibility, non-compliance, loss of resolution etc .

Evaluation of how likely and severe the risk is, and then decide what 
measures should be in place to effectively prevent or control the harm.
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Regulations Reference
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Regulations Reference
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Regulations Reference 
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QbD based development 
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Define Risk Factor
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Risk Assessment tools-Analytical

Innovator Studies

Force 
Degradation

Robustness/Pre-
validation Studies

Orthogonality in 
Methods and 

Detection Modes

Ruggedness 
Studies

Pilot Stability 
Studies
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Risk Assessment tools-Analytical

Innovator 
Studies
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Generating Chemical Equivalency data 

Sun

Lupin

Glenmark
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Finger Printing the Product

http://www.google.co.in/url?url=http://athena.bioc.uvic.ca/virology-ca-tools/&rct=j&frm=1&q=&esrc=s&sa=U&ei=ax0IVbSJBKfmsAT57YDYAQ&ved=0CDEQ9QEwDjgU&usg=AFQjCNHKV_xH6TRHuQ0HcPsKyex_a30JPg
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Risk Assessment tools-Analytical

Orthogonality in 
Methods and Detection 

Modes
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Orthogonality in detection modes

Memantine has no chromophore and requires alternate 

detection techniques to UV
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UV detection
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Mass detection

Don’t miss 
anything - use 
complementary 

detection 
techniques (UV and 

MS)

* Base-peak mass annotation

http://en.wikipedia.org/wiki/File:Memantine.svg
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Detection, What can analytical scientists do !   

 UV – good sensitivity, precision, limited 
selectivity and qualitative, good 
diagnostic tool.

 PDA – good sensitivity, precision, 
qualitative information, peak purity, 
diagnostic tool.

 ELSD – universal response, 
complimentary to PDA or UV, high 
throughput, no qualitative.

 QDa – excellent selectivity, lead time, 
sensitivity, qualitatively superior, higher 
cost, highly versatile with detection 
options and info acquired.

High confident data in one injection !
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 Designed as mass detector integrated 

with a separations system inline of off 

line with PDA

 A robust mass detector that does not 

require adjustments and optimization 

for each sample. Those who can use 

PDA can use QDa

 Provides orthogonal detection for the 

range of applications that benefit from 

the extra information

Bringing in Next level of PDA detection
Sensitivity of Mass and Simplicity of UV/PDA detector
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Data: PDA/ELSD/QDa

High confident data in one injection !

PDA

ELSD

QDa
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Those who can use PDA can use QDa
Profile and quantify more analytes....

 Easy to use, robust mass 

detection allows quick and 

reproducible analysis

 Affordable and low running cost

 Readily deployable in QC 

environment-Easy and Compliant
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Risk Assessment tools-Analytical

Force 
Degradation
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Reporting Force degradation studies

Degradation type: 
Stressed 60oC/0.1NHCl

RRT λmax/Mass Type

0.6 298nm/324Da Process

0.65 285nm/342Da Degradation

1.2 280nm/392Da Degradation

1.8 278nm/442Da Process

2.2 269nm/452Da Degradation

2.25 289nm/469Da Process

Stability 40oC/75%RH 12 Months, HDPE Bottle

m/z342 Da

Degradation type: 

Stressed 60oC/0.1N NaOH

RRT λmax/Mass Type

0.6 298nm/324Da Process

0.7 285nm/347Da Degradation

0.8 289nm/356Da Degradation

1.2 280nm/392Da Degradation

1.8 278nm/442Da Process

2.25 289nm/469Da Process
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ACQUITY QDa for mass balance studies....

Sources of mass 
imbalance and 
where mass 
detection via 
QDa can help...
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Risk Assessment tools-Analytical

Ruggedness 
Studies
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Robustness & Ruggedness

 Degree of reproducibility of test results under a variety of conditions

o Different Laboratories

o Different Analysts

o Different Instruments

o Different Reagents

o Different Days

o Etc.

 Expressed as %RSD

Typical variations in LC

Variations of pH

Variations in mobile phase

Different columns

Temperature

Flow rate
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Robustness: Variations in pH

Minutes
3.00 4.00 5.00 6.00 7.00

pH 2.95

pH 3.75

ACQUITY ArcTM
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Risk Assessment 
Dissolution Studies

LOD, LOQ 
Values

Media 
Prepn.

Sample 
Stability/
Solubility

Dissolution 
Development 

Strategy

Prepn of 
Samples

Inline 
filters
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Dissolution Method Development
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Understanding Dissolution Process
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Risk Assessment Dissolution Studies

Assessment of 
Discriminating 

Capability

Chemicals and 
Reagents Used

Sampling Modes
Environmental 

Issues
Coelutions of 

excepients etc. 
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Risk Assessment for 
Discriminating Capability

Risk assessment also includes identifying potential risk factors that could critically 
impact the robustness and discriminating capability of the method. 

Failure Mode and Effect Analysis (FMEA) could be used as an effective tool in 
identifying potential critical factors, impact of failures and cause of failure, and ranking the 
risks so that poor method performance could be proactively prevented. 
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Rating Risks and Prioritization

Controlled (C)

Experimental (X)

Noise (N)
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Creating Control Document
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Creating Control Document
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Risk Assessment for Coelutions

Apex

Trailing

Check peak purity 
using both mass 

and PDA data 
in Empower®

Leading
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And Finally….

Contact Details

Email: manu_grover@waters.com

Mobile:+91-96327-86940

Or on Linkedin


