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DISCLOSURES

 Vitrolife employee

 Vitrolife is a international manufacturer and distributor of ART medical 

devices, including  (not limited to) culture media, disposable plastic 

and glass devices, lasers and time-lapse imaging and incubation 

systems.
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STAKE HOLDERS IN IVF

Patient Clinician Laboratory

CHAIN OF CUSTODY

BLAME CHAIN



VARIABLES

ClinicianClinician Laboratory

> 200 variables ??? variables??? variables

Variables



Gardner and Lane, 2003)

REALITY



Wale and Gardner, 2016

IMPACT OF STRESS

Cumulative Stress



MANUFACTURERS



QMS

Validation

GMP

AuditRegistration

Documentation

Customer Service

MANUFACTURERS



 Good Manufacturing Practice for medical devices

– FDA Code of Federal Regulations; Title 21, Part 820

 ISO 13485:2008 Medical devices – Quality Management Systems –

Requirements for regulatory purposes

 ISO 9001:2008 Quality Management Systems – Requirements

 CAN/CSA 13485:2008

MANUFACTURERS

“to govern the methods used in and the facilities and controls used for the 

design, manufacture, packaging, labeling, storage, installations, and 

servicing for all finished medical devices intended for human use”.  



 Receiving records

 Personnel training

 Purchasing/Distribution

 Manufacturing record

 QC/MEA

 Certificate of Analysis

 Customer Service

DOCUMENTATION
QUALITY MANAGEMENT
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MANUFACTURERS
DEVIATIONS

FDA CFR Title 21, Part 820.198 sub-part M:

 Each manufacturer shall maintain complaint files. 

 Each manufacturer shall establish and maintain 

procedures for receiving, reviewing, and evaluating 

complaints by a formally designated unit. Such 

procedures shall ensure that: 

(1) All complaints are processed in a uniform and timely 

manner; 

(2) Oral complaints are documented upon receipt; and 

(3) Complaints are evaluated to determine whether the 

complaint represents an event which is required to be 

reported to FDA. 



Media Manufacturing must:

 Comply with 510(k)

 Comply with GMP

 Comply with QMS

– Requires detail documentation

– Changes/Deviations reported (internally/externally)

– Reregistration as required per FDA

(Significant technology or safety modifications- See FDA)

MANUFACTURERS
OBLIGATIONS



The root cause of most culture media 

complaints are not related to the media itself. 

Generally there are other factors that caused the observations

 Transport

 Handling

 Disposables

MANUFACTURERS



TROUBLESHOOTING IN THE LAB- MEDIA
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TROUBLESHOOTING
FACTORS 



Methods for RCA:

 Brainstorming

 5 “Why’s”

 Flowcharting

 Fishbone diagrams

 Affinity diagrams

TROUBLESHOOTING
ROOT CAUSE ANALYSIS

Must be:

• Organized

• Thorough

• Logical



TROUBLESHOOTING
INVESTIGATION

Data

Instincts
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TROUBLESHOOTING
IDENTIFYING THE PROBLEM



TROUBLESHOOTING
STRATEGY FOR RCA

Observations 

Confirmation

Risk Assessment

Investigation

Root Cause

CAPA

Follow-up

problem



What’s the Goal:

TROUBLESHOOTING
INVESTIGATION

Identify all possible factors influencing the observations

•What happened

•How it happened

•Why it happened…so that

•Actions for preventing reoccurrence are 

developed



Investigation

Methods

Procedures

QC

KPIs

Review

Training

Operator Environment

QC

Light

HVAC

Gas (CO2/O2)

Contamination

Materials

Equipment

QC

Maintenance

CO2/O2

Temperature

Power

Contamination

Disposables

QC

Storage

Media

Accessory

Oil

Protein

Handling

Culture

QC

pH

Temperature

Osm

Contamination

TROUBLESHOOTING
INVESTIGATION



Media

Accessory

Oil

Protein

Handling

Culture

QC

pH

Temperature

Osm

Contamination

TROUBLESHOOTING
INVESTIGATION

Verification CO2

Verification Equipment Environment

Procedure Oil Overlay Incubator

Incubator Procedure Personnel

COA Verification Handling



 Background

 Proficiency

 Observation

 Communication

 KPIs

 Strategy

 Internal Notification

 External Notification

Staff Quality Management System

TROUBLESHOOTING
INVESTIGATION



 Verify Control materials:

– LOT #

– REF #

 Verify methods:

– Procedures

– Equipment

– Environment

 Matrix of data

– all LOT# used

– All personnel

– Look for changes 

– Identify unique observations

QC Review Activity:

TROUBLESHOOTING
INVESTIGATION



TROUBLESHOOTING
INVESTIGATION

Material Dish Operator C/O Operator Incubator Hyaluronidase OVOIL Protein Dish G-MOPS+ Results

RM #1 BG ES 191 XXXXXX ABABAA 12311 20180101 SSSSSS Pass

RM #2 BG ES 191 XXXXXX ABABAA 12311 20180101 SSSSSS Pass

RM #3 KD ES 191 XXXXXX ABABAA 12311 20180101 SSSSSS Pass

RM #4 KD ES 191 XXXXXX ABABAA 12311 20180101 SSSSSS Pass

FP #1 BG ES 191 XXXXXX ABABAA 12311 20180101 SSSSSS Pass

FP #2 BG ES 191 XXXXXX ABABAA 12311 20180101 SSSSSS Pass

FP #3 BG ES 191 AAAAA ABABAA 12311 20180101 SSSSSS Fail

FP #4 BG ES 191 AAAAA ABABAA 12311 20180101 SSSSSS Fail

COA

Handling
Procedure
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TROUBLESHOOTING
ROOT CAUSE



– Media was contaminated

– Incubator humidity pans ran dry

– CO2 runs out

– Clinical deviations

– Sally was sick and was coughing 

in the incubator

– Construction in building

– It just went away!

Smoking gun Lab Fairies

TROUBLESHOOTING
ROOT CAUSE



Human error is 

commonly identified as 

the root cause

TROUBLESHOOTING
ROOT CAUSE

never
Often there are other 

identifiable cause:

 Lack of training

 Procedure

 Neglect

 …



Corrective Action: Action taken to immediately 

limit or correct the results of the identified 

problem.  Risk mitigation?

 Replace the contaminated media

Preventative Action:  Actions taken to ensure 

the problem isn’t repeated.

 Change procedure to prevent contamination from 

happening (add PPE or stop supplementing 

product off label)
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TROUBLESHOOTING
CAPA



 Review of the issue following 

CAPA

 Evaluate the effect of the 

preventative actions

 Evaluate the effect of corrective 

actions eff

 Has it happened again?

 Contact clinical staff

 Contact manufacturers

 If it’s a determined to be a 

notifyable problem the 

manufacturer is obligated to 

perform investigation, including 

CAPA and regulatory 

notification, per FDA.

Internal External
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TROUBLESHOOTING
FOLLOW-UP



 Troubleshooting is a complex but critical activity

 Variation in results can impact clinical outcomes

 Many variable are in play, so troubleshooting needs to be organized

– There can be more than one cause

 Manufacturers are:

– Responsible for controlling their processes

– Required to report customer observation and evaluate the severity

 The goal is to discover the root cause and follow up!

 Sometimes the initial suspected causes opens other doors!

CONCLUSION
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