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Schedule 
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10:00 – 10:05 Objectives & Agenda 
10:05—10:25 Background: Quality Practices in Biomedical Research,  
  Reproducibility & Reconstructability 
10:25—10:55 Prescriptive Documents / Activity 1 
10:55—11:40 Good Documentation Practices / Activities 2 & 3 
11:40—12:00 Break (pick up lunch) 
12:00—12:10 Change Control 
12:10—12:30 Labeling, Materials and Reagents / Case Study 1 
12:30—1:15 Raw (Source) Data, Research Records 
  Laboratory Notebooks 
1:15—1:30 Risks to Research / Case Study 2 
1:30—1:55 Quality Management Systems / Activity 4 
1:55—2:00 Culture of Quality & Closing Thoughts 

Working Lunch 

√ 

Resources are provided at the end of this presentation 
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Overview 

Data Integrity Workshop 

This workshop is designed to cover fundamental elements necessary to help assure the quality and 
integrity of data derived from research studies.  The workshop will review best practices for 
documentation of research activities, data capture, data (and document) management, and 
introduce risk mitigation strategies to enhance study reproducibility. A combination of mini 
lectures, case studies, and group exercises will comprise the activities. Knowledge gained will 
allow attendees to implement lessons learned within their research environment as elements 
of a quality system or internal to an individual research project.  

Target Audience:  Research scientists, post-doctoral fellows, and graduate students 

June 13, 2018 

10:00 am – 2:00 pm, including a working lunch 
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Learning Objectives & Outcomes 

LEARNING OBJECTIVES 

• Apply the principles of ALCOA 
to research practices 

• Identify gaps in research 
records 

• List potential risks to research 

• Describe the elements of a 
Quality Management System 

LEARNING OUTCOMES 

• Improve data quality and integrity 
from research studies 

• Improve the reproducibility of 
research studies 

• Reduce potential high risks to 
research 

• Change the culture through 
execution of quality practices and 
effective research leadership 
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Data Integrity Workshop 

Background 
Quality Practices in Biomedical Research 
Reproducibility &  Reconstructability  
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Data Integrity 
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Product Approval Pathway 

Discovery / 
Research 

Non- 
 Clinical  
Proof of 
Concept 

Non- 
Clinical 
Safety 

Clinical 
 Phases 
 1, 2, 3 

Clinical 
Phase 
4 

Regulatory 
Decision 

Regulatory 
Decision 

No Regulatory, 

mandated 

Quality Practices 

Data Data 
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Presenter
Presentation Notes
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FDA Good Laboratory Practices 

21 CFR Part 58 Subpart A—General Provisions 
§58.1 Scope. 

 (a) This part describes good laboratory practices for conducting 
nonclinical laboratory studies that support or are intended to 
support applications for research or marketing permits for 
products regulated by the Food and Drug 
administration…compliance with this part is  intended to assure 
the quality and integrity of the safety data… 
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Quality Practices 

“(Quality) practices…are intended to 
increase the likelihood that—provided 
the research has a scientific basis and 
the hypothesis is testable—research 
activities will generate reliable data 
suitable for publication and perhaps for 
further research aimed at detecting, 
preventing, or treating disease…”  

 

9 



Institutional Office of Regulated Nonclinical Studies 

Research Activities 
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Reproducibility 
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Economics of Reproducibility 
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http://journals.plos.org/plosbiology/article/file?id=10.1371/journal.pbio.1002165&type=printable  

Presenter
Presentation Notes
Begley = Amgen; Ellis = MD Anderson Cancer CenterAmgen: 53 papers (landmark studies)…only 6 (11%) confirmed…

http://journals.plos.org/plosbiology/article/file?id=10.1371/journal.pbio.1002165&type=printable


Economics of Reproducibility 
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http://journals.plos.org/plosbiology/article/file?id=10.1371/journal.pbio.1002165&type=printable  

http://journals.plos.org/plosbiology/article/file?id=10.1371/journal.pbio.1002165&type=printable
http://journals.plos.org/plosbiology/article/file?id=10.1371/journal.pbio.1002165&type=printable


Economics of Reproducibility 

• 53 landmark studies 

• 6 confirmed (11%) 

• Controls 
• Reagents 
• Investigator bias 
• Described complete 

data set 
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Economics of Reproducibility 

• Were studies blinded? 

• Were basic studies repeated? 

• Were all results presented? 

• Were there positive and 
negative controls? 

• Were valid ingredients used? 

• Were appropriate statistics 
applied? 
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Reproducibility 
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Reconstructability  

http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
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Reconstructability  

Presenter
Presentation Notes
QPBR = Quality Practices in Biomedical Research

http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/


Data Integrity Workshop 

Prescriptive Documents: 

Study Protocols (Plans) & Standardized 
Methods 
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Policies, Protocols, Procedures… 
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Institutional Office of Regulated Nonclinical Studies 

Document Hierarchy 

Regulations / Rules / Policies 

vs. 

Customized Project Plans 

21 

Presenter
Presentation Notes
Reconstruction, consistency, communication
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Study Protocol (Plan) 
EXAMPLE – Animal model 
• Title  
• Purpose / Summary 
• Identification / Information of test and control articles 
• Name of sponsor (grant number) 
• Identification / Information of test system (number, body weight range, 

sex, source, species, strain, substrain, age, etc.) 
• Diet (e.g., certified feed) 
• Dosing information (mg/kg, frequency, method of, etc.) 
• Analytical Testing (types and frequency, including necropsy) 
• Contributing scientists 
• Records to be maintained (including retention location and duration) 
• Statistics 
• Approval signatures 
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Institutional Office of Regulated Nonclinical Studies 

Study Protocol (Plan) 

EXAMPLE—Laboratory Assay Qualification 
(Characterization) 
• Title 
• Purpose / summary 
• Critical Reagents 
• Methods 

• Precision 
• Accuracy 
• Robustness 
• Specificity 
• Sensitivity 

• Statistics 
• Approval 
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Preanalysis Plan 

EXAMPLE—Social Science Research 

• Statistical models 

• Dependent variables 

• Covariates 

• Interaction terms 

• Multiple testing corrections 

24 

Presenter
Presentation Notes
Social Sciences / registered preanalysis plans
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Document Hierarchy 

 

 

 

 

 

 

Regulations / Rules / Policies 

vs. 

Customized Project Plans 

vs. 

Methods, Assays, Activities, etc. used across multiple 
studies/projects 
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Presentation Notes
No control vs control….
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Activity 1:  How to Draw a Pig 

Presenter
Presentation Notes
Activity
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Round 1:  Draw a Pig 

Instructions: 

Draw a whole pig with entire body, 

Facing the left side of the grid, and 

Covering most of the page (touching all grids) 
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Round 1:  Outcomes 
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Institutional Office of Regulated Nonclinical Studies 
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Standard Operating Procedure 
Standardize Work Instruction 

Status  Final 

Revision  1 

Rev. Date 02 Jan 2014 

Procedure Number PIG-OOOl-A Page 1 of 1  
 

Round 2 
 
 
 
 
 
 
 
 

Task Description Sub-Task Instructions 

1 Draw a letter M at the top left intersection. 1.1 Bottom center of M touches intersection 

2 Draw a  letter W at bottom left intersection 2.1 Top center of W touches intersection 

3 Draw letter W at bottom right intersection 3.1 Top center of W touches intersection 

4 Draw arc from letter M to top right  intersection   

5 Draw another arc from top right intersection to 
bottom right W 

  

6 Draw an arc between the two bottom Ws   

7 Draw the letter O in center left box   

8 Draw arc from letter M to top of the circle   

9 Draw arc from left W to bottom of the circle   

10 Draw an arc for the mouth 10.1 Half way between the W and circle 
  10.2 Must be a happy pig 

11 Draw an arc for the eyes 11.1 Half way between the M and circle 

12 Draw cursive letter e near top of arc on right   

13 Draw two dots in middle of circle for pigs' 
nose. 
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Round 2: Outcomes 
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Standard Operating Procedure 
Standardize Work Instruction 

Status  Final 

Revision  2 

Rev. Date 09 Jan 2014 

Procedure Number PIG-OOOl-A Page 1 of 1  
 

Task Description Sub- 
Task 

Instructions  

1 Draw a letter M at the top left intersection. 1.1 Bottom center of M touches intersection 
2 Draw letter W at bottom left intersection 2.1 Top center of W touches intersection 
3 Draw letter W at bottom right intersection 3.1 Top center of W touches intersection 

4 Draw arc from letter M to top right intersection   

5 Draw another arc from top right intersection to 
bottom right W 
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Draw an arc between the two bottom Ws 
  

 

7 Draw the letter O in center left box    

8 Draw arc from letter M to top of the circle    

9 Draw arc from left W to bottom of the circle    

10 Draw an arc for the mouth 10.1 Half way between the W and circle  
  10.2 Must be a happy pig  

11 Draw an arc for the eyes. 11.1 Half way between the M and circle  
12 Draw cursive letter e near top of arc on right    

13 Draw two dots in middle of circle for pigs' nose    
     

 

Round 3 
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Round 3: Outcomes 
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Procedures 
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Something to think about… 

        The Joint Commission Questions of the Week—Waived Testing: 
What is a waived laboratory test? 
As defined by Clinical Laboratory Improvement Amendments (CLIA) of 1988, 
a waived test is categorized as a simple laboratory test that has a relatively 
small risk of an erroneous result. Blood glucose and urine pregnancy tests 
are examples of waived tests. However, it is important to recognize 
that errors can occur anywhere in the testing process, particularly when the 
manufacturer's instructions are not followed. Competency must be assessed 
for waived testing. 

Source:  UTMB Weekly Relay communication 
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Something to think about… 
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Institutional Office of Regulated Nonclinical Studies 

Solutions… 

• Exercise:  Have everyone write down how they perform the 
procedures and then compare 

• Standardize  procedures for routine methods 
• Think about how to document 
• Include an effective date! 
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Data Integrity Workshop 

Good Documentation Practices 
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38 

Documenting Study Activities 

Presenter
Presentation Notes
QPBR = Quality Practices in Biomedical Research

http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
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Documentation… 
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Data Quality 
A  ttributable 
L  egible 
C  ontemporaneous 
O riginal 
A  ccurate 

Data Integrity 
Complete, Consistent,  
Enduring, Readily Available 

 

  
 

Data Quality and Integrity 
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Presentation Notes
Stan Woolen (FDA), Jim M, Vernon Toelle



Documentation—Example 
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  Attributable 
  Legible 
  Contemporaneous 
  Original 
  Accurate 
 

Source: Google Images 
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Documentation—The ALCOA Test! 
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Activity 2:  Documentation 

  Attributable 
  Legible 
  Contemporaneous 
  Original 
  Accurate 
 

Identification Number 45924 
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Documentation—Corrections  

Making Corrections 
 Single  
 Line 
 Initial 
 Date 
 Entry 
 Reason 

EXAMPLE 
 
ID 45924:  
Active, eating    MME  29 May 2018  
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Documentation—Corrections  

Making Corrections 
 Single  
 Line 
 Initial 
 Date 
 Entry 
 Reason 

EXAMPLE 
 
ID 45924:  
Active, eating    MME  29 May 2018 
Active, holding cookie 
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Documentation—Corrections  

Making Corrections 
 Single  
 Line 
 Initial 
 Date 
 Entry 
 Reason 

EXAMPLE 
 
ID 45924:  
Active, eating    MME  29 May 2018    
Active, holding cookie* 
 
    *Incorrectly wrote observation for 45923 
in  animal 45924 record. Error found 
during QC. 
MME  31 May 2018 

46 
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Documentation—Missing Information 
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Presenter
Presentation Notes
Does a blank mean N/A?  Or is it missing information?
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Documentation—Incomplete information 
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Presenter
Presentation Notes
What document would you measure against?  How do you prove that the predetermined anesthesia was used?
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Activity 3: Document Review 

 Attributable? 
 Legible? 
 Contemporaneous? 
 Original? 
 Accurate? 
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Presenter
Presentation Notes
ALCOA+    Complete, consistent enduring, readily available?
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Documentation—Images  

“Falsified the Western blot 
data demonstrating sPLA2 
expression in a time course 
after ischemia in Figure 1B of 
the JBC paper and Figure 2A 
and 2C of the Brain Research 
paper by rearranging the 
bands such that the labels do 
not accurately  portray what is 
in the lanes…” 
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Presenter
Presentation Notes
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Data Integrity Workshop 

BREAK…Grab lunch! 



Data Integrity Workshop 

Change Control 
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Documentation—Corrections  

Making Corrections 
 Single  
 Line 
 Initial 
 Date 
 Entry 
 Reason 

EXAMPLE 
 
ID 45924:  
Active, eating    MME  29 May 2018    
Active, holding cookie* 
 
    *Incorrectly wrote observation for 45923 
in  animal 45924 record. Error found 
during QC. 
MME  31 May 2018 

53 
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Group Discussion—Changes 

How do you make changes?  

 Study plan 

 Standardized methods 

How do you document changes? 

How do you communicate these changes?   

Who approves changes? 
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Data Integrity Workshop 

Labeling 

Materials and Reagents 
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Labeling 
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Reagent Labeling 
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Reagent Information 

• Supplier / Vendor 

• Lot number 

• Expiration date 

• Storage requirement 

• Safety information 

• Opened date 

• Labeling 
• Mixtures 
• Aliquots 

http://www.fao.org/docrep/W7295E/w7295e07.htm  
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Presenter
Presentation Notes
Inventory / Log

http://www.fao.org/docrep/W7295E/w7295e07.htm
http://www.fao.org/docrep/W7295E/w7295e07.htm
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Sample Tracking 
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Reagents 

60 

What’s the date? 
• May 21 
• May 24 
• May 27 
• May 29 
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Reagents 
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What’s the date? 
• May 21 
• May 24 
• May 27 
• May 29 



Critical Reagents / Supplies 

 Contamination 

 Authentication 

 Potency 

 Sterility 

 Stability 

62 
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Case Study 1—Supplies 

You receive a letter from a vendor stating there is 
a manufacturer’s recall on tissue culture flasks, 
lot number 134804.  You check the supply room 
to discover that you have multiple cases of two 
different lot numbers—the one recalled and 
another lot number that has not been recalled. 
Both lot numbers  have been used in the 
laboratory. You must start an investigation into 
what might have been impacted by the use of 
the recalled lot number of tissue flasks… 

What records might help you determine if the 
recalled lot number was used? 
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Was the box opened and initialed who opened it?  Were the lot numbers recorded in the lab notebook?  What other supplies can you think about? What about blood collection tubes?



Data Integrity Workshop 

Source (Raw) Data 

Research Records 
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Source (Raw) Data 
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Source (Raw) Data 

Presenter
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http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-practices-biomedical-research/en/
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Research Activities 
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Data Lifecycle 

http://data.library.virginia.edu/data-management/lifecycle/  

Presenter
Presentation Notes
University of Virginia…libraries are excellent source

http://data.library.virginia.edu/data-management/lifecycle/
http://data.library.virginia.edu/data-management/lifecycle/
http://data.library.virginia.edu/data-management/lifecycle/
http://data.library.virginia.edu/data-management/lifecycle/
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Data Lifecycle 

• Who…is responsible for the data? 

• Who…will have access to the data? 

• What…kind(s) of data—and how much? 

• Where…will the data reside—during and after study completion? 

• When…(and under what conditions) will the data be shared—during and 
after study completion? 

• How…will the data be secured? 

• How…are changes to data managed and tracked? 
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What Kind of Data? 

• Types (observational, derived, etc.) 

• Format (text, numeric, modeling, images, etc.) 

• Quantity 

• HIPAA 

• Proprietary 

• Owner 
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Paper Records—Considerations  

• ALCOA 
• SLIDER 
• Security / Access / Protection 
• Language 
• Verification (e.g., calculations) 
• Data collection forms 
• Supportive documents 
• Organization & Retention 
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ALCOA+ 
 Attributable 
 Legible 
 Contemporaneous 
 Original 
 Accurate 
 

+Complete, Consistent, 
Enduring, Readily Available 
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Electronic Records—Considerations  

Electronic Systems 
• Accessibility 

• Security / Passwords  
• Software Compatibility 
• Program Updates 

• Automatic 
• Impact to significant digits 

• System Administration / Operating System sustainability  
• Backup Procedures 
• Retention 
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Shared 
Passwords 
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Electronic Records—Considerations  

Electronic Data 
• Quality & Integrity (ALCOA+) 

• Meta data & Audit trails 
• Data Migration / Readability 
• Transposition Errors 
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ALCOA+ 
 Attributable 
 Legible 
 Contemporaneous 
 Original 
 Accurate 
 

+Complete, Consistent, 
Enduring, Readily Available 



Documentation—Audit Trail 
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FDA’s Perspective 

“Ensuring data integrity is an 
important component of industry’s 
responsibility to ensure the safety, 
efficacy, and quality of drugs, and 
of FDA’s ability to protect public 
health.” 

 --Data Integrity and Compliance 
 with cGMP, draft guidance for 
 industry (April, 2016) 

75 
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Electronic Data 

 Use security settings on documents to assure no unauthorized changes 
occur (i.e., protect from potential loss of data/information) 

 Consider software compatibility when adding programs 

 Be aware that program updates may change significant digits (confirm 
calculations) 

 Consider timing of automatic security updates and determine: 
o Will changes impact your data? 
o Will automatic shut-down and restart of your computer result in data 

loss? 
 Enable audit trail functionality 

 Include a quality control check to identify transposition errors after data 
transfer/data migration, including after copy/pasting data 
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Source Data vs. Tables 

Sample Cq Cq Mean Starting Quantity SQ SQ Mean
1 39.01 38.98 1.03E+03 1.05E+03

1 38.91 38.98 1.09E+03 1.05E+03

1 39.01 38.98 1.03E+03 1.05E+03

2 0.00 0.00E+00

2 38.61 38.95 3.82E+03 3.22E+03

2 39.29 38.95 2.61E+03 3.22E+03

3 0.00 0.00E+00

3 39.08 39.08 2.94E+03 2.94E+03

3 0.00 0.00E+00

4 0.00 0.00E+00

4 39.68 39.83 7.00E+02 6.46E+02

4 39.97 39.83 5.92E+02 6.46E+02

5 0.00 0.00E+00

5 0.00 0.00E+00

5 39.10 39.10 9.78E+02 9.78E+02

Animal ID Cq Mean SQ Mean
1 38.98 1.05E+03

2 38.95 3.22E+03

3 0.00 <LLOD

4 39.83 <LLOQ

5 0.00 <LLOD

 

vs. 
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Research Records 

Label /Drug # 
Preparation 

Study 
Plan 

78 

Presenter
Presentation Notes
Alignment with study plan…supporting records….backwards (forensic) traceability…
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Research Records 

Identification # 

Label /Drug # 
Preparation 

Injection 
site 

Study 
Plan 

Animal Health 
Records 
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Alignment with study plan…supporting records….backwards (forensic) traceability…
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Research Records 

Identification # 

Biopsy 

Tissue(s) 

Blood 

Blood 

Label /Drug # 
Preparation 

Injection 
site 

Study 
Plan 

Animal Health 
Records 

Observations 

80 

Presenter
Presentation Notes
Alignment with study plan…supporting records….backwards (forensic) traceability…
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Research Records 

Identification # 

Biopsy 

Tissue(s) 

Phenotyping 

Blood 

Blood 

Histology 

Drug level 

Hematology 

Serum 

Label /Drug # 

Processing 

Processing 

Processing 

Processing 

Preparation 

Injection 
site 

Observations 
Study 
Plan 

Animal Health 
Records 
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Alignment with study plan…supporting records….backwards (forensic) traceability…
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Research Records 

Identification # 

Biopsy 

Tissue(s) 

Phenotyping 

Blood 

Blood 

Histology 

Drug level 

Hematology Database 

Serum 

Label /Drug # 

Processing 

Processing 

Processing 

Processing 

Preparation 

Injection 
site 

Observations 
Study 
Plan 

Animal Health 
Records 
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Research Records 

Identification # 

Biopsy 

Tissue(s) 

Phenotyping 

Blood 

Blood 

Histology 

Drug level 

Hematology Database 

Serum 

Label /Drug # 

Processing 

Processing 

Processing 

Processing 

Preparation 

Injection 
site 

Observations 
Study 
Plan 

Animal Health 
Records 

Equipment 
Records, controls 

Freezer 
Records 

Reagents 
83 

Training 
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Presentation Notes
Alignment with study plan…supporting records….backwards (forensic) traceability…
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Research Records 

Identification # 

Biopsy 

Tissue(s) 

Phenotyping 

Blood 

Blood 
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Research Records 
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Electronic File Organization 



Research Records: 
Documentation vs. Communication 
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Laboratory Notebooks 

https://aids.harvard.edu/consider-the-lab-notebook/  
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Laboratory Notebooks 

https://mandiekaiser.weebly.com/alexander-fleming.html  
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Laboratory Notebooks  
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Laboratory Notebook—Example  
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Laboratory Notebooks 

 Maintain an Index at the front of your notebook 

 Assure notebooks are all recorded in same language (English) 

 Sign and date notebook pages 

 Initial and date critical observations and calculations 

 Verify critical calculations 

 Identify (line through) large blank spaces 

 Standardize date annotation  

Example:  08/07/2016 
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Laboratory Notebooks 

 Affix printouts 

Make a copy of Thermal paper read-outs 

 Date and initial the printout 

 Record manufacturers, lot numbers and expiration dates of 
critical reagents and supplies 

(Don’t mix kit reagents!) 
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Advanced Tip:  Implement a periodic peer review to determine if information 
recorded is complete and communicates clearly how the experiment could be 

repeated. 

Laboratory Notebooks 

 Document any procedural changes and unexpected outcomes 

 When not in use, store notebooks in a secure environment 
and protect them from a potential natural disaster such as fire 
or flood 

 Be knowledgeable of your Institution’s policies on data 
ownership 
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Laboratory Notebooks 

 Consider 1 notebook per project 

 Show positive examples to new employees / 
students / post-docs 
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Laboratory Notebooks  
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Electronic Laboratory Notebooks 

• Customizable 

• Templates 

• Multi-site 

• ALCOA 

• Sustainability? 

• Updates? 
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Scientific Record Keeping 

“Good science requires good record 
keeping. Good record keeping 
promotes both accountability and 
integrity in research…” 

https://oir.nih.gov/sites/default/files/uploads/sourcebook/documents/ethical_conduct/guidelines-scientific_recordkeeping.pdf  
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Scientific Record Keeping 

99 



Data Integrity Workshop 

(Potential) Risks to Research 



Institutional Office of Regulated Nonclinical Studies 

(Potential) Risks to Research 
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Risks: Transcription Errors 
Hemoglobin Value 

Animal HGB 

12938 12.2 

14039 8.9 

14293 3.6 

14980 13.8 

15209 12.5 

15490 9.5 

15560 14.0 

Animal 
14293 

Source: Google Images 
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Risks: Natural Disasters 

https://www.uth.edu/media/featured/allison/research.htm  
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Group Discussion—Potential Risks 

What are some 
potential risks to 
your research? 
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Case Study 2—Risk to Research  

Case Study:  Resolution of a Phase Contrast Microscope 

Case Overview:  An analyst is preparing to count asbestos fibers using phase contrast 
microscopy to estimate the concentration of airborne asbestos fibers.  The result will 
be used to determine if workers have been exposed to concentrations that exceed 
permissible exposure limits established by the United States Department of Labor 
Occupational Safety and Health Administration (OSHA). 

Potential Problem:  If the resolution is insufficient, fibers may not be seen by the 
microscopist and therefore, not counted.  A falsely low count could result in an 
inaccurate value that falls within the permissible exposure limit. 

System Checks:  Since the diameter of the fibers to be counted is small (less than 1 µm), 
it is important that the microscope is clean, aligned, and checked for the detection 
limit (or resolution).  A glass phase-shift test slide, containing sets of line gratings 
with varying widths, is used to test the resolution.   

 

105 



Institutional Office of Regulated Nonclinical Studies 

Risk Mitigation 

Risk Assessment 

1. What are the potential risks? 

2. What is the likelihood of occurrence 

3. What is the impact to your research if the risk occurs? 

Risk Analysis 

1. Identify the risks that are most likely to occur and that will have the 
most impact to your work. 

Risk Mitigation: 

1. Develop a strategy to address (or reduce likelihood of occurrence of) 
the risk 
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Activity 4:  Data Integrity Support at the 
System Level 

https://www.therqa.com/assets/js/tiny_mce/plugins/filemanager/files/Publications/RQA_Quality_Systems_Workbook.pdf  
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FDA Good Laboratory Practices 

21 CFR Part 58 Subpart A—General Provisions 
§58.1 Scope. 

 (a) This part describes good laboratory practices for conducting 
nonclinical laboratory studies that support or are intended to 
support applications for research or marketing permits for 
products regulated by the Food and Drug 
administration…compliance with this part is  intended to assure 
the quality and integrity of the safety data… 
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FDA GLP Regulations (21 CFR Part 58) 
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Quality Practices 

“(Quality) practices…are intended to increase the 
likelihood that—provided the research has a 
scientific basis and the hypothesis is testable—
research activities will generate reliable data 
suitable for publication and perhaps for further 
research aimed at detecting, preventing, or 
treating disease.  

 The use of quality practices should also change 
attitudes to certain aspects of research 
management that are not widespread today: 
routine supervision, review and audit, as used 
to confirm authenticity and veracity of 
results.” 
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Quality Practices 
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Who is Responsible? 

“The research supervisor—group 
leader, principal investigator 
(PI), however he or she is 
called—is the main person to 
pass on the tradition of science 
to the next generation. Senior 
scientists have an obligation to 
instill strong ethical and moral 
values in their progeny.” 
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Questions to ask…. 

 Are my studies reconstructable? 

 Are all study activities documented?    

 Does documentation follow ALCOA principles? 

 Do we follow the study plans? 

 Do we follow standardized methods? 

 Do we maintain all source data? 

 Are controls included? 

 Are conditions established for acceptance and rejection of data? 

 Do we have a defined approach to manage exceptions…or deviations…or 
changes…? 
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Next steps… 

 Implement the principles of ALCOA and SLIDER (including language and 
dates) 

 Verify critical calculations 

 Standardize procedures/methods wherever possible (use for training!) 

 Leverage laboratory (team) meetings for pre-planning and risk mitigation 

 Develop a plan for data management (including file nomenclature) 

 Leverage annual performance evaluation (for goals) and take the 
opportunity to review training 

 Create logs and/or checklists (e.g., reagents, equipment maintenance, 
training, etc.) 
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References / Tools 
http://www.who.int/tdr/publications/training-guideline-publications/handbook-quality-

practices-biomedical-research/en 

http://www.iphandbook.org/handbook/ch08/p02/  

https://www.therqa.com/assets/js/tiny_mce/plugins/filemanager/files/Publications/RQ
A_Quality_Systems_Workbook.pdf   

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3943904/  
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THANK YOU! 
 

Melissa Eitzen, MS, RQAP-GLP, MT(ASCP) 
Director, Regulatory Operations 
Institutional Office of Regulated Nonclinical Studies 
University of Texas Medical Branch 
Email:  mmeitzen@utmb.edu 
Phone: 409.266.9422 
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