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Purpose and Target Audience

Purpose

The purpose of this course is to provide you a basic awareness of 
Quality Risk Management

Target Audience

This training is intended for individuals who are responsible for 
understanding and implementing Quality Risk Management in 
the Pharmaceutical industry. Especially in the development areas.
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Instructor-Led Training - Course Agenda

Lesson # Lesson Name

Lesson 1 Introduction to Quality Risk Management

Lesson 2 Review of Quality Risk Management Tools
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Lesson 1: 
Introduction to Quality 
Risk Management



Lesson 1 Objectives
At the end of this lesson, you will be able to:

• Recognize the purpose and value of Quality Risk Management 
(QRM), as well as how it applies to your job.

• Explain the level of risk based on severity, occurrence, and 
detectability and how the QRM process is used to make decisions.

• Identify key QRM terminology.

• Recognize the four (4) key components of Quality Risk 
Management, specifically:
– Risk Assessment
– Risk Control
– Risk Communication
– Risk Review

• Identify examples of QRM tools.
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What is Risk?

Risk is defined as the combination of the probability of 
occurrence of harm and the severity of that harm. (ICH Q9)

QRM: A systematic process for the assessment, control, communication 
and review of risks to the quality of the drug (medicinal) product... 

For us quality risk management is focused on risk to the patient, 
however it can also include product quality risk, compliance risk, 
and business risk.
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Discussion: What type of Risk (Patient, Product, Compliance, 
and/or Business)?

Scenario 1: Temperature excursion 
• A recent batch of material you shipped to your site in the 

UK exceeded storage temperatures for 30 minutes. 

• This lot is needed for a clinical trial to start next week. 

• To manufacture, test, and ship a new batch of material 
will take at least 3 weeks jeopardizing the clinical trial 
date.

What is your decision? 

Can we use the material in the clinical trial next week? How can we 
mitigate the risk to the patient, if any?

Key Information
Lot Value: $750M

Storage 
conditions: 2-8oC

Temp excursion: 
30 minutes

Patients waiting for 
medication
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Using Quality Risk Management to Make Decisions

• What is risk?

• Is this risk acceptable? If not, how can it be reduced? 
(Risk Control)

 Risk Management helps optimize the development process

1. Identify important risk in your area.

2. Determine what QRM tools can be used to help identify 
mitigation strategies.

3. Evalute the risk level (high, medium, low).

4. Evaluate residual risk that may be acceptable.

5. Provides a great communication tool to outline a risk mitigation 
strategy (Knowledge Management).
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Define Risk Acceptability

• Level of acceptable risk is established prior to performing risk 
assessments.

• Risk level threshold is established based on the Severity rating 
and the Occurrence rating.

• Typical risk chart: 
– General Qualitative RA
– General Quantiative RA

Risk 
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QRM Application throughout the Product Lifecycle

QRM starts with the product design phase and extends 
through the lifecycle of the product.

Patient
needs

Business 
needs

Product
design

Manu-
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What is Quality Risk Management?

Begin this process by 
understanding your end 
users.

Note:  “Unacceptable” in 
model indicates that the 
risk assessment process 
should be revisited.

ASSESS

CONTROL

COMMUNICATE

REVIEW
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Risk Assessment

Consists of the identification of hazards and the analysis and evaluation 
of risks associated with exposure to those hazards.

Ask the question(s):

Risk 
Acceptability

What risk level is considered acceptable per product 
indication, user population etc.?

Risk 
Identification

Is a systematic review of information
 What can go wrong?  hazard
 How can  this happen?  sequence of events

Risk Analysis
 What are the consequences to patient safety?  Severity
 What is the likelihood it would go wrong?  Occurrence

Risk 
Evaluation

Is this risk acceptable per my criteria? 

Tools

 Preliminary Hazard Analysis (PHA) 
 Failure Mode and Effect Analysis (FMEA)
 Fault Tree Analysis (FTA)
 Hazard and Operability Study (HAZOP) 
 Single Risk Assessment
 Others
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Risk Control

= Actions implementing risk management decisions

Ask the question(s):

Risk Reduction What can be done to reduce or eliminate the risk?
 Improved product design or process(preferred)
 Tighter controls
 Improved detectability 

Risk 
Acceptance

After risk reduction:
 Have risk control measures been implemented?
 Are the risk control measures effective?
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Risk Review

Review or monitoring of output/results of the quality risk 
management process considering (if appropriate) new knowledge 
and experience about the risk. 

Ask the question(s):

Risk 
Acceptance

 Is risk management being performed appropriately?
 Are the individual residual risks acceptable?
 Is the overall residual risk acceptable?

Review Events Have new events changed the risk profile?
 Have planned changes to the product or process   

been reviewed against the risk assessment?
 Have unplanned changes been reviewed against  

the risk assessment?
 Has the risk profile changed?
 Do we need new mitigation strategies?
 Do we need to update our mitigation strategies?
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Risk Communication

= The sharing of information about risk and risk management 
between the decision maker and others

Ask the question(s):

 Who needs to be informed about risk decisions?
• Development team?
• Stakeholders?
• Operations / CAPA / Complaints group?
• TPM / Supplier?
• Senior management?
• User / patient / health care professional?

 Is relevant information stored?

Steven Laurenz, MS – BioPhia Consulting, Inc.



Risk Management Tools

No one tool or set of tools
is applicable to every 
situation in which a quality 
risk management 
procedure is used.

Remember: Use the 
appropriate tool(s)! No one 
tool is “all inclusive”!
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Quality Risk Management Tools

Failure Mode Effects 
Analysis (FMEA)

Preliminary Hazard 
Analysis (PHA)

Cause and Effect 
Diagram (Ishikawa/ 

Fish Bone)

Fault Tree Analysis
(FTA)

Hazard Operability 
Analysis (HAZOP)

Matrix Analysis

Single Risk 
Assessment Template
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Lesson 1 Summary

In this lesson you learned to:

• Recognize the purpose and value of Quality Risk Management (QRM), as well as 
how it applies to your job.

• Explain the level of risk based on severity, occurrence, and detectability and 
how the QRM process is used to make decisions.

• Identify key QRM terminology.

• Recognize the four (4) key components of Quality Risk Management, 
specifically:

– Risk Assessment
– Risk Control
– Risk Communication
– Risk Review

• Identify examples of QRM tools.

Any Questions ?
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Lesson 2: 
Applying Single Risk 
Assessment Template



Lesson 2 Objectives

At the end of this lesson, you will be able to:

• Identify common applications of QRM tool(s).

• Describe the purpose and benefits of Risk Assessment Tools.

• Recognize key components of a different Risk Assessment Tools.
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Ishikawa Diagrams (Cause and Effect, Fishbone)
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QRM Tools: Ishikawa Diagrams (Cause and Effect, Fishbone)

Ishikawa Diagrams show the relationship between an 
“effect” and its probable “causes.” It is an easy tool and 
provides lots of good detail.

• Sorts the varied causes

• Shows for every effect there will probably be several 
major causes. 

• Summarizes the major causes

• Allows for the headings of the causes to be changed 
as needed, depending on subject, e.g. people, plant, 
processes, policies

22Quality Risk Management Tool: Ishikawa Diagrams  10 July 2014 |Steven Laurenz, MS – BioPhia Consulting, Inc.



QRM Tools: Ishikawa Diagrams (Cause and Effect, Fishbone)

Step 1:  Articulate and document the problem. Write 
down the exact problem in a box and draw a line (for the 
spine) extending from the box.

• What is the problem?

• Who is involved?

• Where does occur?

• When does it occur?

Effect (problem 
statement)
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QRM Tools: Ishikawa Diagrams (Cause and Effect, Fishbone)

Step 2:  Identify the major factors that may be part of the 
problem (e.g. 6Ms – Manpower, Machine, materials, 
methods, measurements, mother nature)  

• Brainstorm to  identify factors affecting the problem.  

• Draw a line off the “spine” for each factor. 

• Label each factor. 

Effect (problem 
statement)

Environment

MethodsMeasurementEquipment

MaterialsPeople
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QRM Tools: Ishikawa Diagrams (Cause and Effect, Fishbone)

Step 3:  Identify possible causes. 

• Brainstorm possible causes related to the major 
factor.

• Use the “5 Whys” (ask “why” at least five times for 
each major cause.

• May need to break some causes into sub-causes (if 
the cause is complex).

Effect (problem 
statement)

Environment

MethodsMeasurementEquipment

MaterialsPeople

Cause
Sub-Cause
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QRM Tools: Ishikawa Diagrams (Cause and Effect, Fishbone)

Step 4:  Analyze the diagram to determine/investigate 
the most likely causes. Investigation methods vary (e.g. 
investigations, surveys, etc.), and are used to test which 
of the possible causes is actually contributing to the 
issue.

Effect (problem 
statement)

Environment

MethodsMeasurementEquipment

MaterialsPeople
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QRM Tools: Ishikawa Diagrams (Cause and Effect, Fishbone)

Conclusions

Ishikawa diagrams:

• Help ensure a balanced list of ideas is generated 
during brainstorming (e.g. avoids “group-think)

• Help sort and relate factors affecting a process 
where little quantifiable data is available.

• Serve as a discussion guide to assist in 
determining root cause

• Help define the cause of a problem rather than 
just symptoms

• Help refine brainstormed ideas into detailed 
causes

• Help refine understanding of the linkage between 
cause and effect
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Risk Assessment Matrix
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Introduction

•Once a team has decided on a particular design or solution to a problem it is 
important to select parameters for that design that best supports its use.

•That design or solution may be a product in development, a equipment in a 
plant or a new or modified process within a system.

•A team needs to assess the important risks with respect to your solution.

•One way to accomplish this is with a risk assessment matrix tool.  This 
organizes risks in terms of inputs and outputs.

•An advantage of the tool is that you can visualize a very complex project in 
only a few sheets.

•Also, the tool does not require as much team time as FMEA since it is more 
qualitative.
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Key Components of Risk Assessment Matrix

•Customer Needs

•Quality Attributes

•Correlation of Input(s) to Output(s)
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General Example 

Let’s review a general example of a Risk Assessment Matrix…

•Your company has approved a corporate jet for our team!

• An Gulf IV has been selected as the solution for the team

• Now the team needs to design this jet
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General Example 

Let’s think how a risk assessment matrix would be applied to this 
problem…

• Relates High Level Requirements and Product or Process Attributes.

• Is there correlation?

• What is the level of risk?
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Risk Matrix Scoring

• For a risk to occur, there must be correlation between the input and output.  Cells 
with no correlation are left blank.

• Three levels of ranking are used to identify risks:
– High(9) means that there is a high potential severity (could kill project or 

significantly impact product performance/safety) and/or a high probability of 
occurrence (the problem could happen often). High risk items must be 
mitigated as early in the drug development program as possible. 

– Med(3) means that the risk is significant, but not critical to the ultimate project 
success. These may have impact to timeline or rework. Steps should be taken 
to mitigate these, but at lower priority than the high risk areas.

– Low(1) indicates a risk with low severity and/or low probability, or those that 
are well understood or may have been mitigated in the past. 

The specific risk should be clearly described using comment text within the cell.  
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Level Scoring Strategy

Levels 1 and 2 can be scored after the product definition is available and 
typically takes from 4 to 6 team hours.
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Using Level 1 and Level 2 Numeric Scales
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Potency 2,304
Drug release 1,435 3 1
Content Uniformity 2,826 1 1 3 3
Chemical Degradation 5 3 3 1 3 1 1 3 1
Microbiological 1 1 1 1
Appearance 3,435 3 9 1 3 3 3 1 1 3 1

25,3 0 33,739 7,7391 2,83 0 26,74 23,783 8,4783 26,304 8,4348 9,43478 26,3 8,4348

Level 2 - Numeric Scale

Level 1- Numeric Scale

• A level 1 numeric scale is 
used initially to determine 
the importance of 
attributes required for our 
product. 

• Once the importance of 
these attributes are 
identified in level 1 a level 2 
evaluate determines the 
risk associated with the 
components of the product 
being developed.
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Product Example
Let’s review how to complete a Level 1 and Level 2 assessment using an example from CMC 
Development…
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Patient Safety 5 1 1 1 9 1 None
Efficacy 5 1 1 1 None None None
Marketing 3 None None None None None 9
Manufacturing 3 1 1 3 1 1 9

13 13 19 48 8 54
High
Med
Low
None

Relative Importance: 1,43478 1,435 1,957 4,4783 1 5
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Product Example
Let’s review how to complete a Level 1 and Level 2 assessment using an example from CMC 
Development…

Steven Laurenz, MS – BioPhia Consulting, Inc.



38QRM01-RDLCQA-0005EN Version 1| 10 July  2014 | Company Confidential © 2014

Summary
In this course you learned to: 

– Describe key components of a Risk Assessment Matrix.
– Describe key concepts applicable to the Risk Assessment Matrix including: 

o Risk Matrix Scoring
o Level Scoring Strategy 

– Apply the Risk Assessment Matrix to perform risk management activities.

Remember:
– The risk assessment matrix can be used to help optimize the final design of a 

product, equipment, or new process.
– It is best applied early in the process once a solution is chosen but when you still do 

not have a lot of quantitative information to evaluate.
– It allows the team to identify key risk areas which can focus resources to finalizing a 

solution.
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Failure Mode Effects Analysis (FMEA)

Steven Laurenz, MS – BioPhia Consulting, Inc.



40QRM01-RDLCQA-0005EN Version 1| 10 July  2014 | Company Confidential © 2014

• Developed by aerospace industry in the 1960s

• Originally developed by NASA to improve and verify the 
reliability of space program hardware

• Spread to automotive industry

• Now used extensively across 
many industry sectors

Origins of FMEA
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Process Failure Mode and Effects Analysis (pFMEA)

• Powerful tool for summarizing the important modes of failure, factors causing the 
failures, and the likely effects of the failures.  

• Allows for methodical, structured analysis of complex processes (broken into 
manageable steps).

• Provides for evaluation of potential process failure modes and their likely effect on 
outcomes and/or product performance.

• Prioritizes risks and monitors the effectiveness of risk control activities.
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12 Blending [2nd]
Mixture not 

uniform
Yield [5]
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Thickness [4]

5
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P

incorrect time 1
batch record 

[timer]

batch record 
review

TESTS:
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Hardness

Thickness
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6 Drying Under drying Failed batch [5]

Appearance

Residual Solvents 
[4]

5 seal breakage 3 PM
controller data 

record
1 15 15

9 Milling [3rd]
Lubricant 

contamination
Failed batch [5] Contamination [4] 5

equipment 
malfunction - 

lubricant leakage
1

Alarm system

PM

alarm system

operator visual
1 5 5

14 Compressing
Compression out 
of specification

Failed batch [5]

Assay

Appearance

Content Uniformity

Disintegration [4]

5
CP
P

speed too high 1 controller

Test - hardness, 
weight; Assay;

Content 
Uniformity; 

Disntegration

1 5 5

23 Coating

Coating defects 
[uniformity, 

picking, sticking 
etc.]

100% inspection/ 
sorting; yield [5]

Appearance

Dissolution

Residual Solvents 
[4]

5
CP
P

inlet/ exhaust 
temperature too low

3
batch record

controller

controller data 
record

batch record 
check

TESTS:
Appearance

Dissolution

Residual 
Solvents

1 15 15
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Why Do a pFMEA ? 

• To assess effects of potential failures on the lab/operation/patient.

• To assesses adequacy of the method: 

− Are processes/methods robust?

− Do methods provide accurate results? (“good” material is accepted as “good”; 
“bad” material rejected as “bad”) Shows the product will meet all of the design 
characteristics.)

− Does the process meet the design?

• To identify potential process/testing failure causes. 

• To identify process/method variables on which to focus controls for occurrence 
reduction or detection of the failure conditions.

• To develop a ranked list of potential failure modes, establishing a priority system 
for NRFT/LIR/Investigation/CAPA considerations.

• To facilitate knowledge transfer/teaching.
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Four Related Risk Assessment Questions
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Risk Management Questions Translated to FMEA Tool

Function/ Step Potential Failure 
Mode

Potential Local 
Effect of Failure

Potential 
End Effect 
of Failure

Sev CPP Cause of Failure Occ Prevention Control Detection Control Det SxO RPN Comment

Preflush Water remaining in 
the system

presence of CDMT 
adduct  impurity
failed batch (5)

presence of mono 
coupled impurity and 
failed IP test
failed batch (5)

Exposure of 
known 
impurities 
above 
known 
toxicity 
limits may 
pose a risk 
to the 
patient

5 operator error, equipment lines 
not configured properly, valves 
open/closed; dead legs; 
saturation limit exceeded with 
solvents added to process; 
charged drum that had water in 
it e.g. (drum defective or not 
sealed properly)

2 Pre flush document 
(controlled direction set for 
flushing), setup diagram for 
valves
visual verification for dryness 
before ABT267 process 
occurs (supervisor sign off 
that equipment is visually 
dry)
drum covers; procedure to 
wipe down drums

reaction IPC failure
 wet cake purity

 final product testing

QA review of record 
(flushing performed)

2 10 20 dead legs and limits 
are least likely
more likely are 
personnel or drum of 
solvent
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Function/Requirement (Process)

Function/Step column contains a simple description of the process or operation 
being analyzed.

– Examples: Set up, Calculations, Results, Charge Caustic, Measure pH, 
Distillation, Milling; Drying; Granulation; Compress tablets

When completing this column:
• Start with an action verb to describe the step.
• Align with the matrix.
• Number the steps (optional).

Epival 250 tablets FMEA

# Function/ Step
Potential 

Failure Mode
Potential Local 
Effect of Failure

Potential End 
Effect of Failure S

e
v

C
la

s
s Cause of Failure

O
c

c Prevention 
Control

Detection 
Control D

e
t

S
x

O

R
P

N Recommended 
Action

3
Milling [Starch 
Pregelatinized 

Povidone]

Lubricant 
contamination

Failed batch [5] Contamination [4] 5
equipment 

malfunction - 
lubricant leakage

1
Alarm system

PM

alarm system

operator visual
1 5 5

Steven Laurenz, MS – BioPhia Consulting, Inc.



46QRM01-RDLCQA-0005EN Version 1| 10 July  2014 | Company Confidential © 2014

Potential Failure Mode

Potential Failure Mode
Manner in which the process could potentially fail to meet intended output of 
the action/operation. Described as the defect created. 
There are three failure modes.

Anti-functions (complete failure), (wrong value entered for test results)
Partial loss of function (partial submission of data)
Unintended function (contamination)

Epival 250 tablets FMEA

# Function/ Step
Potential 

Failure M ode
Potential Local 
Effect of Failure

Potential End 
Effect of Failure S

e
v

C
la

s

s Cause of Failure

O
c

c Prevention 
Control

Detection 
Control D

e
t

S
x

O

R
P

N Recom m ended 
Action

3
Milling [Starch 
Pregelatinized 

Povidone]

Lubricant 
contam ination

Failed batch [5] Contam ination [4] 5
equipm ent 

m alfunction - 
lubricant leakage

1
Alarm  system

PM

alarm  system

operator visual
1 5 5

Function/ 
Step

Activity Potential 
Failure 
Mode

Potential 
Local 

Effect of 
Failure

Potential End Effect

S
ev Cause of 

Failure O
cc Prevention 

Control
Detection 
Control

DET

S
xO

R
P

N

set up column prep incorrect 
purity

(tailing)

Inaccurate 
results; 
lack of 

accuracy 
(4)

low purity
the product is 

responsible for the 
death or life 

threatening injury (5)

5 column 
failure

2 Method 
documentation: 

QCA-554
P010112 with tailing 

factor criteria

electrophoretic 
profile

data verification

1 10 10
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Potential Effect(s) of Failure

Potential Local Effect (Internal business/process/method)
Failure effects are typically missed design characteristics (e.g. CQAs) such as 

potency, impurity levels or particle size.  However, business failures such as 
productivity, yield, reprocessing, re-inspections/not right first time /fail batch 
and measurement accuracy can also be included. 

Function  / Step Potential Failure 
Mode

Potential Local Failure 
Effect 

Potential End 
Effect of Failure 
(Patient)

SEV Cause of Failure Occ Prevention Control Detection Control Det SxO RPN Notes

Gowning used 
throughout the 
operation

material 
contamination
material cross-
contamination
presence of 
extraneous matter

failed appearance (5)

failed microbial specification 
(5)

incorrect appearance 
- patient 
inconvenience (2)

presence of microbial 
contamination (3)

5 personnel/operator/ 
analyst error, lack of 
gowning, improper 
gowning; not wearing 
hair or beard covers
gloves not worn, gloves 

2 dedicated facility
Follow strict gowning 
practices with full protection 
of body of  operator and 
disinfection procedures are 
in practice.

product testing for 
appearance, purity, 
related substances (2) 

product testing for 
microbial 

2 10 20 ICH Q7 guidelines 
recommends re-
processing of a failed 
batch, e.g., re-
crystallization and re-
micronization.  

Function/ 
Step

Activity Potential 
Failure 
Mode

Potential 
Local 

Effect of 
Failure

Potential End Effect

S
ev Cause of 

Failure O
cc Prevention 

Control
Detection 
Control

DET

S
xO

R
P

N

set up column prep incorrect 
purity

(tailing)

Inaccurate 
results; 
lack of 

accuracy 
(4)

low purity
the product is 

responsible for the 
death or life 

threatening injury (5)

5 column 
failure

2 Method 
documentation: 

QCA-554
P010112 with tailing 

factor criteria

electrophoretic 
profile

data verification

1 10 10
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Potential Effect(s) of Failure (cont.)

Potential End Effect of Failure (Patient) / Potential End Effect
Potential effect of failure is a look at how the patient is impacted when the 

failure mode occurs (through the failed design characteristic). The end effect 
to the user, e.g., patient inconvenience, lower bioavailability, low or high 
dose, contaminated drug, missed dose.

Function  / Step Potential Failure 
Mode

Potential Local Failure 
Effect 

Potential End 
Effect of Failure 
(Patient)

SEV Cause of Failure Occ Prevention Control Detection Control Det SxO RPN Notes

Gowning used 
throughout the 
operation

material 
contamination
material cross-
contamination
presence of 
extraneous matter

failed appearance (5)

failed microbial specification 
(5)

incorrect appearance 
- patient 
inconvenience (2)

presence of microbial 
contamination (3)

5 personnel/operator/ 
analyst error, lack of 
gowning, improper 
gowning; not wearing 
hair or beard covers
gloves not worn, gloves 

2 dedicated facility
Follow strict gowning 
practices with full protection 
of body of  operator and 
disinfection procedures are 
in practice.

product testing for 
appearance, purity, 
related substances (2) 

product testing for 
microbial 

2 10 20 ICH Q7 guidelines 
recommends re-
processing of a failed 
batch, e.g., re-
crystallization and re-
micronization.  

Function/ 
Step

Activity Potential 
Failure 
Mode

Potential 
Local 

Effect of 
Failure

Potential End Effect

S
ev Cause of 

Failure O
cc Prevention 

Control
Detection 
Control

DET

S
xO

R
P

N

set up column prep incorrect 
purity

(tailing)

Inaccurate 
results; 
lack of 

accuracy 
(4)

low purity
the product is 

responsible for the 
death or life 

threatening injury (5)

5 column 
failure

2 Method 
documentation: 

QCA-554
P010112 with tailing 

factor criteria

electrophoretic 
profile

data verification

1 10 10
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Severity

Severity states the impact to patient and process without controls in place.  If the 
failure were to happen, what is the effect?

• Knowing the effect allows the team to understand the controls needed to be put into place (the 
more severe, the more robust the control).

The Severity Rating is the value associated with the worst case effect for a given failure 
effect.

• A five point rating system is used.
• Ratings are determined by medical representative for external user/patient impact 

(documented on the Medical Severity document stored in QMD/Sentinel).
• The team determines the local effect and associated severity rating.

Function  / Step Potential Failure 
Mode

Potential Local Failure 
Effect 

Potential End 
Effect of Failure 
(Patient)

SEV Cause of Failure Occ Prevention Control Detection Control Det SxO RPN Notes

Gowning used 
throughout the 
operation

material 
contamination
material cross-
contamination
presence of 
extraneous matter

failed appearance (5)

failed microbial specification 
(5)

incorrect appearance 
- patient 
inconvenience (2)

presence of microbial 
contamination (3)

5 personnel/operator/ 
analyst error, lack of 
gowning, improper 
gowning; not wearing 
hair or beard covers
gloves not worn, gloves 

2 dedicated facility
Follow strict gowning 
practices with full protection 
of body of  operator and 
disinfection procedures are 
in practice.

product testing for 
appearance, purity, 
related substances (2) 

product testing for 
microbial 

2 10 20 ICH Q7 guidelines 
recommends re-
processing of a failed 
batch, e.g., re-
crystallization and re-
micronization.  

Function/ 
Step

Activity Potential 
Failure 
Mode

Potential 
Local 

Effect of 
Failure

Potential End Effect

S
ev Cause of 

Failure O
cc Prevention 

Control
Detection 
Control

DET

S
xO

R
P

N

set up column prep incorrect 
purity

(tailing)

Inaccurate 
results; 
lack of 

accuracy 
(4)

low purity
the product is 

responsible for the 
death or life 

threatening injury (5)

5 column 
failure

2 Method 
documentation: 

QCA-554
P010112 with tailing 

factor criteria

electrophoretic 
profile

data verification

1 10 10
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Potential Cause(s)/Mechanism(s) of Failure

Cause of Failure
• Defined as how the failure could occur, described in terms of something that can be 

corrected or controlled. 
• Failure has to occur at this step in the process.
• Think 5/6 M [man (personnel), machine (equipment), measurements, methods, 

materials, mother nature (environment)].
• Think about your controls and what you are trying to prevent.

Function  / Step Potential Failure 
Mode

Potential Local Failure 
Effect 

Potential End 
Effect of Failure 
(Patient)

SEV Cause of Failure Occ Prevention Control Detection Control Det SxO RPN Notes

Gowning used 
throughout the 
operation

material 
contamination
material cross-
contamination
presence of 
extraneous matter

failed appearance (5)

failed microbial specification 
(5)

incorrect appearance 
- patient 
inconvenience (2)

presence of microbial 
contamination (3)

5 personnel/operator/ 
analyst error, lack of 
gowning, improper 
gowning; not wearing 
hair or beard covers
gloves not worn, gloves 

2 dedicated facility
Follow strict gowning 
practices with full protection 
of body of  operator and 
disinfection procedures are 
in practice.

product testing for 
appearance, purity, 
related substances (2) 

product testing for 
microbial 

2 10 20 ICH Q7 guidelines 
recommends re-
processing of a failed 
batch, e.g., re-
crystallization and re-
micronization.  

Function/ 
Step

Activity Potential 
Failure 
Mode

Potential 
Local 

Effect of 
Failure

Potential End Effect

S
ev Cause of 

Failure O
cc Prevention 

Control
Detection 
Control

DET

S
xO

R
P

N

set up column prep incorrect 
purity

(tailing)

Inaccurate 
results; 
lack of 

accuracy 
(4)

low purity
the product is 

responsible for the 
death or life 

threatening injury (5)

5 column 
failure

2 Method 
documentation: 

QCA-554
P010112 with tailing 

factor criteria

electrophoretic 
profile

data verification

1 10 10
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Prevention Control

Prevention Controls (OCC Rating)
• Put in place to prevent failures from occurring in the process. 
• Probability of occurrence for the failure mode/failure cause combination. 
• Considers the prevention control capabilities.
• A one to five scale is used.
• Controls in place at that step in the process.

Function  / Step Potential Failure 
Mode

Potential Local Failure 
Effect 

Potential End 
Effect of Failure 
(Patient)

SEV Cause of Failure Occ Prevention Control Detection Control Det SxO RPN Notes

Gowning used 
throughout the 
operation

material 
contamination
material cross-
contamination
presence of 
extraneous matter

failed appearance (5)

failed microbial specification 
(5)

incorrect appearance 
- patient 
inconvenience (2)

presence of microbial 
contamination (3)

5 personnel/operator/ 
analyst error, lack of 
gowning, improper 
gowning; not wearing 
hair or beard covers
gloves not worn, gloves 

2 dedicated facility
Follow strict gowning 
practices with full protection 
of body of  operator and 
disinfection procedures are 
in practice.

product testing for 
appearance, purity, 
related substances (2) 

product testing for 
microbial 

2 10 20 ICH Q7 guidelines 
recommends re-
processing of a failed 
batch, e.g., re-
crystallization and re-
micronization.  

Function/ 
Step

Activity Potential 
Failure 
Mode

Potential 
Local 

Effect of 
Failure

Potential End Effect

S
ev Cause of 

Failure O
cc Prevention 

Control
Detection 
Control

DET

S
xO

R
P

N

set up column prep incorrect 
purity

(tailing)

Inaccurate 
results; 
lack of 

accuracy 
(4)

low purity
the product is 

responsible for the 
death or life 

threatening injury (5)

5 column 
failure

2 Method 
documentation: 

QCA-554
P010112 with tailing 

factor criteria

electrophoretic 
profile

data verification

1 10 10
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Detection Controls (DET Rating)
• Controls put in place to detect defects created during the process.
• Controls in place at this point and down stream in the process.
• List all controls, some may be better than others (a single control may be weak, 

but with all controls in place, overall control may be robust).
• Team needs to determine where the control will stop (a customer is never a 

detection control; the next operation or plant is typically not a detection control).

Function  / Step Potential Failure 
Mode

Potential Local Failure 
Effect 

Potential End 
Effect of Failure 
(Patient)

SEV Cause of Failure Occ Prevention Control Detection Control Det SxO RPN Notes

Gowning used 
throughout the 
operation

material 
contamination
material cross-
contamination
presence of 
extraneous matter

failed appearance (5)

failed microbial specification 
(5)

incorrect appearance 
- patient 
inconvenience (2)

presence of microbial 
contamination (3)

5 personnel/operator/ 
analyst error, lack of 
gowning, improper 
gowning; not wearing 
hair or beard covers
gloves not worn, gloves 

2 dedicated facility
Follow strict gowning 
practices with full protection 
of body of  operator and 
disinfection procedures are 
in practice.

product testing for 
appearance, purity, 
related substances (2) 

product testing for 
microbial 

2 10 20 ICH Q7 guidelines 
recommends re-
processing of a failed 
batch, e.g., re-
crystallization and re-
micronization.  

Function/ 
Step

Activity Potential 
Failure 
Mode

Potential 
Local 

Effect of 
Failure

Potential End Effect

S
ev Cause of 

Failure O
cc Prevention 

Control
Detection 
Control

DET

S
xO

R
P

N

set up column prep incorrect 
purity

(tailing)

Inaccurate 
results; 
lack of 

accuracy 
(4)

low purity
the product is 

responsible for the 
death or life 

threatening injury (5)

5 column 
failure

2 Method 
documentation: 

QCA-554
P010112 with tailing 

factor criteria

electrophoretic 
profile

data verification

1 10 10

Detection Controls
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Process FMEA Rating Definitions

Occurrence
Deals with how robust the controls are rating. 
Value associated with likelihood that a specific cause/mechanism will occur 

(considering prevention controls).

Detection
Rating value associated with the best control listed in the detection controls section.

Function  / Step Potential Failure 
Mode

Potential Local Failure 
Effect 

Potential End 
Effect of Failure 
(Patient)

SEV Cause of Failure Occ Prevention Control Detection Control Det SxO RPN Notes

Gowning used 
throughout the 
operation

material 
contamination
material cross-
contamination
presence of 
extraneous matter

failed appearance (5)

failed microbial specification 
(5)

incorrect appearance 
- patient 
inconvenience (2)

presence of microbial 
contamination (3)

5 personnel/operator/ 
analyst error, lack of 
gowning, improper 
gowning; not wearing 
hair or beard covers
gloves not worn, gloves 

2 dedicated facility
Follow strict gowning 
practices with full protection 
of body of  operator and 
disinfection procedures are 
in practice.

product testing for 
appearance, purity, 
related substances (2) 

product testing for 
microbial 

2 10 20 ICH Q7 guidelines 
recommends re-
processing of a failed 
batch, e.g., re-
crystallization and re-
micronization.  
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Occurrence Scale Example

Occurrence 
Rating Probability of Occurrence - Qualitative Description

5
Probable - It has occurred and/or is likely to occur regularly or many 
times during the life of the product under specified operating 
conditions.

4 Occasional - It has occurred and/or is likely to occur several times 
during the life of the product under specified operating conditions.

3 Possible - It has occurred and/or is likely to occur infrequently during 
the life of the product under specified operating conditions.

2
Rare - It has occurred once, and/or will rarely occur or is very unlikely to 
occur during the life of the product under specified operating 
conditions.

1 Improbable - Failure Impact is not expected to occur under specified 
operating conditions.
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Process - Detection Rating Scale Example

Control 
Rating Detention Control - Qualitative Description

5 No control

4 Controls probably will not detect a failure mode (25% Confidence)

3 Controls may detect a failure mode (50% Confidence)

2 Controls have a good chance of detecting a failure mode (90-95% 
Confidence)

1 100% confidence in testing; controls will almost certainly detect a 
failure mode
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Severity x Occurrence (SxO) and Risk Prioritization Number (RPN)

• SxO is the product of severity and occurrence ratings.

• RPN is the product of the severity, occurrence and detection rating values.

• S x O x D = RPN

• They are used to aid in the prioritization of risk mitigation activities based on 
the assessment of prevention and detection controls.

Function  / Step Potential Failure 
Mode

Potential Local Failure 
Effect 

Potential End 
Effect of Failure 
(Patient)

SEV Cause of Failure Occ Prevention Control Detection Control Det SxO RPN Notes

Gowning used 
throughout the 
operation

material 
contamination
material cross-
contamination
presence of 
extraneous matter

failed appearance (5)

failed microbial specification 
(5)

incorrect appearance 
- patient 
inconvenience (2)

presence of microbial 
contamination (3)

5 personnel/operator/ 
analyst error, lack of 
gowning, improper 
gowning; not wearing 
hair or beard covers
gloves not worn, gloves 

2 dedicated facility
Follow strict gowning 
practices with full protection 
of body of  operator and 
disinfection procedures are 
in practice.

product testing for 
appearance, purity, 
related substances (2) 

product testing for 
microbial 

2 10 20 ICH Q7 guidelines 
recommends re-
processing of a failed 
batch, e.g., re-
crystallization and re-
micronization.  
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Recommended Actions and Actions Taken

Recommended Action documents the activities involved to resolve high risk 
combinations or improvements to the process.

Can include responsible individual or team and target date of completion.

Notes column (optional column beyond Recommended Action) can be used as a 
parking lot.

Actions Taken (optional column beyond Recommended Action) can document the 
results of the recommended actions.

Can also document the occurrence or detection rating change based on the 
actions taken.  

Epival 250 tablets FMEA

# Function/ Step
Potential 

Failure M ode
Potential Local 
Effect of Failure

Potential End 
Effect of Failure S

e
v

C
la

s

s Cause of Failure

O
cc Prevention 

Control
Detection 

Control D
e

t

S
x

O

R
P

N Recomm ended 
Action

3
Milling [Starch 
Pregelatinized 

Povidone]

Lubricant 
contam ination

Failed batch [5] Contam ination [4] 5
equipm ent 

m alfunction - 
lubricant leakage

1
Alarm  system

PM

alarm  system

operator visual
1 5 5
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Common Mistakes in FMEA

• Failure to define the function of the system/sub-system being analyzed.

• Failure to recognize all potential failures.

• Unclear or non-specific descriptions (failure modes, failure causes).

• Confusing Failure Modes with either Effects or Causes.

• Confusing prevention and detection controls.

• Failure to develop actionable Recommended Actions (may be included in the 
Mitigation Plan in the RCS).

• Applying occurrence and detection too optimistically.

• Capturing “lightning strikes” instead of focusing on reasonably worst case situations.
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Summary

Now that you have completed this course, you can:
Describe the purpose and benefits of the FMEA tool
Recognize the interaction between FMEA and other Risk Management tools
Define risk assessment scores and cut-offs
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Lesson 2 Summary

In this lesson you learned to:

• Identify common applications of QRM tool(s). 
 Note: Business Excellence will provide individual training on specific 

use of tools upon request

• Describe the purpose and benefits of Risk Assessment Tools.

• Recognize key components of Risk Assessment Tools.
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Q&A
Wrap Up
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