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Schedule

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

e Apply the principles of ALCOA
to research practices

e Identify gaps in research
records

e List potential risks to research

e 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
\.néwwbenitaepstein.com /‘& N I

© Benita Epstei

“| already wrote the paper.
“That’s why it’s so hard to
get the right data.”
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Presenter
Presentation Notes
What’s your measuring stick/standard?


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 R

the hypothesis is testable—research e e
activities will generate reliable data :

111111
med at

nerate

|||||

suitable for publication and perhaps for

further research aimed at detecting, -

preventing, or treating disease...” e )
RESEARCH
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Research Activities

Chapter 1 « Introduction to quality practices in biomedical research

It must be stressed here that the quality practices for biomedical research described
in this document do not address the scientific content of a research programme or pro-
posal, but are concerned with the way the research work is organized and planned, per-
formed, recorded, reported, archived, monitored and published. Figure 1 sketches the
main steps in this process.

Figure 1. Flow of research activities

A high level proposal describes the research programme
PLAN Narrower detailed plans define the individual studies

A range of activities ensue
Various controls should prevent artifact

DO

HANDBOOK

The outcome of the activities
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ARCHIVE

The results are moved into
the public domain PUBLISH
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Reproducibility

Real scientist

ReEPLCATED
We need you | Can mﬂ.e"lj undefstand the wititing!
to replicate this The gRaphs have no legends,
: there’s Raw data pasted everywhere,
Mpsectisewt and it has no efpeimental
\ conkegt whatsoever)
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Economics of Reproducibility
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Fig 1. Studies reporting the prevalence of irreproducibility. Source: Begley and Ellis [6], Prinz et al. [7], Vasilevsky [8]. Hartshome and Schachner [5],
and Glasziou etal. [9].

Vasilevsky et al.
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PERSPECTIVE
The Economics of Reproducibility in
Preclinical Research

Lecnard P. Freedman'*, lain M. Cockburn®, Timothy S. Simecoe™

1 Global Biological Standards | nstifute, Washingion, D.C., Uniied States of America, 2 Boston University
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Abstract

Low reproducibility rates within life science research undermine cumulative knowledge
production and contribute to both delays and costs of therapeutic dug development. An
analysis of past studies indicates that the cumulative (total) prevalence of irreproducible
predinical research exceeds 50%, resulting in approximately USS28, 000,000,000 (US
$28B)year spent on preclinical research that is not reproducible—in the United States
alone. We outline a framework for solutions and a plan for long-term improvements in ne-
producibility ratesthat will help to accelerate the discovery of life-saving therapies

and cures.

Introduction

Much has been written about the alarming number of preclinical studies that were later
found to be irreproducible [1.2]. Flawed preclinical studies create false hope for patients
waiting for lifesaving cures; moreover, they point to systemic and costly inefficiencies in the
way preclinical studies are designed, conducted, and reported. Because replication and cu-
mulative knowled ge production are cornerstones of the scientific process, these widespread
accounts are scientifically troubling. Such concerns are further complicated by questions
about the effectiveness of the peer review process itself [3], as wellas the rapid growth of
postpublication peer review (e.g., PubMed Commons, PubPeer), data sharing, and open ac-
cess publishing that accelerate the identification of irreproducible studies [4]. Indeed, there
are many different perspectives on the size of this problem, and published estimates of irre-
produdbility range from 51% [5] to 89% [6] (Fig 1). Our primary goal here is not to pin-
point the exact irreproducibil ity rate, but rather to identi fy root causes of the problem,
estimate the direct costs of irreproducible research, and to develop a framework to ad dress
the highest priorities. Based on examples from within life sciences, application of economic
theory, and reviewing lessons lear ned from other industries, we conclude that community -
developed best practices and standards must play a central role in improving reproducibility

going forward.
12
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Presenter
Presentation Notes
Begley = Amgen; Ellis = MD Anderson Cancer Center
Amgen: 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

US$56.4B Categories of Preclinical Irreproducibility

Irreproducible

Study
Design

(27.6% of total)

Data Analysis

and Reporting

(25.5% of total)

USS$28.28
(50%) o

Reproducible

Laboratory
Protocols

(10.8% of total)

e

Estimated US Annual Preclinical
Research Spend

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

Economics of Reproducibility

e 53 |andmark studies
e 6 confirmed (11%)

e Controls
* Reagents
* |nvestigator bias

e Described complete
data set

;1] Health
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Many landmark findings in preclinical ancology research are not reproducible, in part bacause ofinadequate cell lines and animal models.

Raise standards for
preclinical cancer research

C. Glenn Begley and Lee M. Ellis propose how methods, publications and
incentives must change if patients are to benefit.

fforts over the past decade to
Edu.racterize the genetic alterations

in human cancers have led to a better
understanding of molecular drivers of this
complex set of diseases. Although we in the
cancer field hoped that this would lead to
mare effective drugs, historically, onr ability
totranslate cancer research to clinical suc-
cesshas been remarkably low’. Sadly, clinical

trials in ancology have the highest failure
rate compared with other therapeutic areas.
Giventhe high unmet need in oncology, it
is understandable that barriers to clinical
development may be lower than for other
disease areas, and a larger number of drugs
with suboptimal preclinical validation will
enter oncology trials. However, this low suc-
cessrate is not sustainable or acceptable, and

& 2012 Macrmilan Publishers Limited Al rights resenved

inwestigators must reassess their approach to
‘translating discovery research into greater
dinical success and impact.

Many factors are responsible for the hi
failure rate, notwithstanding the inher-
ently difficult nature of this disease. Cer-
tainly, the limitations of preclinical tocls
such as inadequate cancer-cell-line and
mouse models® make it difficult foreven >

29 MARCH 2012 | VOL 483 | NATURE | 531
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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?

of a policy that promotes rapid. open access
B to obsarving data, following the protocols

developed inthe International Polar Year”.
§ Frameworls for helping to planand coor-
& dinatelong-term observingactivities across
E the scientific community and other sectors
need to be established.

The community-based observing net-
works from the International Polar Year,
which focus en variables related to local
environmental threats or benefits, are a
good start. But to be accessible to others,
these data should be entered into wider net-
workssuch as thoseof the WMOL Similar to
the practice of joint resource management,
the scientific community, stakeholders and
decision-makers all need to be included
governance from the outset to help ensure
relevan ce and efficiency.

Oppertunities remain for the private
sectar to contribute to such collaborative
networks. Offering up comme ial vessels
aor infrastructure as platforms for scientific
observations, sharing data and engaging the
research community in the planning stages
ofindustry ebserving programmes would go
alongway towards establishing a ‘network
of networks,

Last month, I was fortunate to be outin a
smallboat off Toksook Bay in Alaska with ice
experts and hunters from the Yupik people.
We were surounded byjagged, fast-meving
chunks of ice that, to me, seemed hostile. To
my companions, it was all in a day’s wok.
Irecalled a sentiment [ had heard from a
marine-mammal expert in Barrow, more
than 1,000 kilometres farther north, where
the ice is now unstable. He stated that the
key toadapting to increasingly dynamic ice
is to learn from these to the south, such as
in Toksack Bay. The charge to the scientific
community is to help to create a foundation
for such mutual learning to occur. m

‘Hajo Eicken is professor of geophrysics at the
University of Alaska Fairbanks, Fairbanks
Alaska 99775, US4,

e-mail: hajo eickengi.alaska. edu
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Six red flags for
suspect work

C. Glenn Begley explains how to recognize the
preclinical papers in which the data won't stand up.

Afew months ago, I received a
desperate e-mail from a postdoc-
toral scientist. Researchers —
including me and my colleagues — had
just reported that the majority of preclini-
ealcmmpspmmmp tm]mmu]s could

wasting my time working on that project”
‘This was trus, but we had signed confiden-
tiality agreements that prevented us from
revealing the specific papers, Furthermore,
identifying them would not address the
broader, systemic issues in ressarch and

not by
themselves™, Tthostdocpleadedwnhme
to identify those pape s, saying: "L could be

3012 Macmilan Publishers Limited. Al rights reserved

g that create a plethora of papers
that dor'tstand up to scrutiny
‘There were some glaring differences »

23 MAY 2013 | VOL 457 | NATURE | 433
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Reproducibility

Chapter 3 » What is quality in research?

HANDBOOK
3.3 Reproducibility

Reproducibility is one way of testing the reliability of data. This means that if the inves-
tigator or someone else were to repeat the experiment in the same set-up, equivalent QUAL]TY PRACTICES
data would result. Or if specimens were collected in the field, another visit to the same IN BASIC BIOMEDICAL
or a similar habitat at the same time of day/year would yield a similar collection. Since RESEARCH
especially significant, valuable or controversial findings often require confirmation by
repeating a study, all studies should be designed, managed, controlled, recorded and
reported sufficiently to ensure reproducibility of the findings.

World Health s pmmlighrpabiorsef (1
Organization P e %@
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Reconstructability

4.3 Documentation

Making a full record of all information is essential not only to permit appropriate sci- HANDBOOK
entific interpretation of the results but also to enable complete reconstruction of the
study, should this be necessary. Documentation is the only way of demonstrating what
actually went on at the time of the experiment. Without documentation the process is

meaningless; essentially there has been no study. QUALITY PRACTICES

IN BASIC BIOMEDICAL
RESEARCH

World Health ot s oy errt o ()

-\.l;[i‘:!

Organization =~ uwices JUNDPfWarld Bank Juno
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Reconstructability

Figure 5. Prescriptive documents, study activities and descriptive documents
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HANDBOOK

QUALITY PRACTICES
IN BASIC BIOMEDICAL
RESEARCH

1711 Health  Institutional Office of Regulated Nonclinical Studies
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QPBR = Quality Practices in Biomedical Research
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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

m Health



Policies, Protocols, Procedures...

Regulation

Method

Procedure Malu,a y
9 Guidance
O
q%
~+ & Instructions
Protocol

S

=,
5
3
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.

Document Hierarchy

Regulations / Rules / Policies
VS.

Customized Project Plans

m Health institutional Office of Regulated Nonclinical Studies
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Study Protocol (Plan)

EXAMPLE — Animal model

e Title Communicate.

 Purpose /Summary

» |dentification / Information of test and control articles

e Name of sponsor (grant number)

e |dentification / Information of test system (number, body weight range,
sex, source, species, strain, substrain, age, etc.)

e Diet (e.g., certified feed)

e Dosing information (mg/kg, frequency, method of, etc.)

e Analytical Testing (types and frequency, including necropsy)

e Contributing scientists

e Records to be maintained (including retention location and duration)

» Statistics

 Approval signatures

m Health institutional Office of Regulated Nonclinical Studies 22



Study Protocol (Plan)

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

* Precision

* Accuracy

* Robustness

e Specificity

* Sensitivity

Communicate.

» Statistics
e Approval

m Health institutional Office of Regulated Nonclinical Studies 23



.

Preanalysis Plan

EXAMPLE—Social Science Research P——
e Statistical models

e Dependent variables

 Covariates

e |nteraction terms

e Multiple testing corrections

m Health institutional Office of Regulated Nonclinical Studies 24
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B
Document Hierarchy

Regulations / Rules / Policies
VS.
Customized Project Plans
VS.

Methods, Assays, Activities, etc. used across multiple

studies/projects Regulation
Method

Procedure MQ/?UO y
Q Guidance
)
0/6
-+ & Instructions

S
£
[=]
=

Protocol
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Activity 1: How to Draw a Pig

¥

s
iy

.

utmb Health Institutional Office of Regulated Nonclinical Studies
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Activity


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)

m Health institutional Office of Regulated Nonclinical Studies
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Round 1: Outcomes
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Round 2 Standard Operating Procedure

Sandardize Work Instruction

Status _Final
Revision 1
Rev. Date 02 Jan 2014

Procedure Number PIG-OOOI-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 Mtouches 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 Mto top right intersection
5 Draw another arc from top right intersection to
bottom right W
6 Draw an arc betweenthe two bottom Ws
7 Draw the letter O in center left box
8 Draw arc from letter Mto top of the circle
9 Draw arc from left W to bottom of the circle
10 Draw an arc for the mouth 10.1 Halfway between the W and circle
10.2 Mustbe a happy pig
1 Draw an arc for the eyes 1.1 Halfway between the M and circle
12 Draw cursive letter e neartop of arc onright
13 Draw two dots in middle of circle for pigs’
nose.

m Health institutional Office of Regulated Nonclinical Studies
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Round 2: Outcomes
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Round 3

Standard Operating Procedure
Sandardize Work Instruction

Status FHnal
Revision 2
Rev. Date 09 Jan 2014

Procedure Number PIG-OOOI-A

Page 1 of 1

Task Description Sub- Instructions
Task
1 Drawa letter M atthe top leftintersection. 11 Bottom center of M touches intersection
2 Drawletter W at bottom left intersection 2.1 Top center of Wtouchesintersection
3 Drawletter W at bottom right intersection 3.1 Top center of Wtouchesintersection
4 Drawarcfrom letter M to top right intersection
A

5 Drawanotherarcfromtop rightintersection to

bottom riaht W KL
6 Drawan arc between the two bottom Ws y,
7 Draw the letter O in center left box
8 Draw arc from letter M to top ofthe circle \/
9 Drawarc from left W to bottom of the circle
10 Drawan arc for the mouth 10.1 Halfway between the W and circle

10.2 Mustbe a happy pig

11 Drawan arc for the eyes. 11.1 Halfway between the M and circle
12 Drawcursive letter e near top of arc on right
13 Draw two dotsinmiddle of circlefor pigs' nose

m Health institutional Office of Regulated Nonclinical Studies
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Round 3: OQutcomes
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Procedures

rial. Olaf Andersen at the Weill Cornell Medical College
told me he nearly lost a friendship over differing results
published by his lab and that of a close colleague. Finally,
after some bitter words, they decided to sit down and try
to resolve the discrepancy. Sorting through the possibili-
ties took months, but apparently the difference boiled
down to this: Andersen cleaned his glassware with acid,
while his colleague used detergent. | HOW SLOPPY SCIENCE

CREATES WORTHLESS
CURES, CRUSHES HOPE,
AND WASTES BILLIONS

RICHARD HARRIS

utmb Health Institutional Office of Regulated Nonclinical Studies 33



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. Howeuver, 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

m Health institutional Office of Regulated Nonclinical Studies
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omething to think about...

e T e e
DEPARTMENT OF HEALTH AND HUMAN EERVICES
FLIO0 ARD DRUG ADMINIETRATION

| THETRIGT ADORESS RNF TRTErS G INGPRGTIaN
4040 North Central Expressway, Suite 300 03/16/2015 = 05/01/2015%
Dallas, TX 75204 i
(214) 253-5200 Fax:(214) 253-5314 1682009
Industry Information: M fda.gov/oc/industry
A S TR E O MOWOAL T T
To: Baul W. Kruse, CEO
Pt HABIE - - HTREET AN
Blug Bell Creameries, L.P, 1101 5 Blue Bell Rd
T, STATE, IF CODE. COTAT TV BETRBLIEF LT MEReCTED
Brenham, TH 77833-4413 Manufacturer .
OBSERVATION 2

The procedure used for cleaning and sanitizing of equipment has not been shown to provide adequate cleaning and sanitizing
treatment.

Specifically,
J:W h.ﬂ.iﬁ‘l‘ cleaning and overhaulingYJER) ]ini:m 1/30¢15, your firm received notification

fwm DSHS on 21 pl:mtlw findings of Listeria monocytogenes in your products), your firm collected

envirommental samples andswabsta.kmzttlnfb]lmn{: two locations were subsequently found positive

for Listeria monoeylogenes:

Swab collected from the inside drein of the freezer tunnel (non-food contact surface) of the [[SINEN] Iini on 2/19/15.

Swab collected from the outside drain of the freezer tunnel (non-food conta<: surface) of th[EYJEN] line|fjon 2:21/15.

Your firm then resumed manufscturing, cleaning and sanitizing operations for  tine lon 2423715, 312115, 33115
3/4/15, 3/5/15, 34615, and 3/9/15. However, on 3/9/15, your firm found Listerls monocytogenes positive swabs in [JJEJ)
lincjgl in the bottom (food contact surfece) and in the und-erside chainsprocket (food contact

ce). During 3/9/15, 1 linejgfgwas manufacturing Sour Pop Apples 30017A). However, the Sour Pop
Apples (lot # 030917A) wese never offered for sale,

OBSERVATION 3
The plant is not constructed in such g manner gs o prevent J from contaminating food and food-contact surfaces,

Specifically,
During the inspection, we observed condensate and drip throughout the fiaci lity. The following are examples of condensate

Health

EMFLOVEE(S) SI3HATURE DATE SSUEL
Frans E. Hazoade, Investlgates W{

Hung V. Le, Investigater
Danielle Lyke, Iarestigstor

Jemis M, Bumpas, [nves=igstos - u ¥
SEE REVERSE | iy 1 toereeny Toemitanter A fam 00N B
OF THIs FAGE Franklls R: Harrls;, Inwastigator a Ds"l 01 1!2 015
:ngn:laa Connelly, Investlgator
sistine R. Alridgs, Inwsestigetor

Hapacuz Motmaad, [nvessioetse
Hatbhine R, Heddes, Investigskss

FORM FA 285 (09K FREVICHE EXTTIOH O830LETE INGPECTIONAL OBSERVATIONS FAGE 10F & FAGES
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Solutions...

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

e Standardize procedures for routine methods
e Think about how to document
e Include an effective date!

m Health institutional Office of Regulated Nonclinical Studies
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Data Integrity Workshop

Good Documentation Practices

m Health



Documenting Study Activities

Figure 5. Prescriptive documents, study activities and descriptive documents

-~
-~
-~
-~
-~
-~
-
-
DESCRIPTIVE
DOCUMENTS
PHES_CH'F’TI‘JE FIEI]DI"t HANDBOOK
DOCUMENTS -
- QUALITY PRACTICES
-~ IN BASIC BIOMEDICAL
_ - Publication RESEARCH
e
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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/

Documentation...
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Data Quality and Integrity

Data Quality
A |ttributable
L

egible

ontemporaneous

jlgmal

ccurate

Data Integrity

Complete, Consistent,
Enduring, Readily Available

m Health
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Documentation—Example

v' Attributable

v Legible

v' Contemporaneous

v Original

v' Accurate

Notebook No. | Paze No. 17

SUBJECT Charles's Law e chm 101

+ Date g/10/95

Pesutts: The Jcempem{urgs and syrmge volumes
.rewrded werg, - - -

-fto‘baj uolume (by addmg 2.482. mL —to uo.'umea m
_‘syrmg?;l ; _ T
See next page

m Health

Source: Google Images

led by Date Read and Understood by Date

W—"i LLJQ% 5/1 ¥ 53 ’77’(&-:7}1«/’4/ ShyT

Related work on pages: fﬁflié




Documentation—The ALCOA Test!

This shows Hanczyc and Merkle by the cabinet where the work with
hydrogen cyanide were conducted. Merkle is writing notes on the glass,
while Hanczyc holds a sample of reacted hydrogen cyanide. Credit: Photo:
Birgitte Svennevig/SOU

utmb Health Institutional Office of Regulated Nonclinical Studies
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Activity 2: Documentation

v’ Attributable

v Legible

v' Contemporaneous
v Original

v Accurate

Identification Number 45924

utmb Health Institutional Office of Regulated Nonclinical Studies
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Documentation—Corrections

Making Corrections

» Single
> Line

> Initial
» Date

» Entry
» Reason

EXAMPLE

D> 45924
Active, eating  MME 29 May 2018

m Health
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Documentation—Corrections

Making Corrections

» Single
\ EXAMPLE

» Line

= \ D 45924
> Initial Ackiveeating  MME 29 May 2018
Active, holding cookie

> Date

» Entry ’

» Reason

m Health 45
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Documentation—Corrections

Making Corrections
» Single

> Line > 45924
> 1nitial\ Ackive-tathng  MME 29 May 2018

Active, holding cookie*
> Date \ 9

> Entry *incorrectly wrote observation for 45923
- ln anbmal 45924 vecord. Evvor found
» Reason _ |during @c.

MME 31 May 2018

m Health 46
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Documentation—Missing Information

Test and Control Article Receipt Form
Institutional Office of Regulated Nonclinical Studles

300 University Bivd,
Galveston, Texas 77555
PROTOCOL/STUDY NUMBER: SPONSOR: 1
STRY~ IS- (3 0o00—TRNC N Are,
42 TEST ARTICLE [s CONTROLARTICLE  |LOT/BATCH NUMBER:

12249 S67% ~ aketest

MY o e

SUPPLIER/MANUFACTURER OF TEST OR CONTROL ARTICLE:
Leboridories

DATE AND TIME'RECEVED: (DSept Zois
PRINTED MAME:

o 7z

CARRIER AND WAYBILL NUMBER:

|CoA RECEIVED? k7 YES - NO

s
[MsDs RECEVED? BYYES [~ ND

PHYSICAL DESCRIPTION of Test/Contral Article:
Wil pmyude

VOLUME PER CONTAINER (ON LABEL}:

NUMBER OF CONTAINERS:

PAD \
CONDITION OF RACKAGE UPON RECEIPT- DESCRIPTION OF CONTAINER:
Food any
TEMPERATURE TRACKER INCLUDED? 1 YES T NO
Ecom:v.mnen STORAGE TEMPERATURE:
wnn Tenpy (- 20 = 1
L] er
STORAGE LOCATION: " GNL6.314 [ GNL 6.308 I OTHER
Room Temperature Thermo/Reveo 4°C Thermo/Reven -20°C Thermo/Reves -80*C
gyﬁ 5 REL2304A ReFrigerator UGL1210A29 Freezer ULT25BE-10-042 Freezer
SH: 0115667201140723 SN: U307-136225-vT SN: D125837601080820
2*Cto 8°C -10°C to -25°C éﬁ‘cm -B0*C
- ]
DATE AND TIME STORED: INITIALS:

10 Sppt- 2018 Azap

(A

EXPIRATION DATE:

20 Nl z o1
c.-\,\aZ (.Q

COMMENTS:

11714 Health

Reviewed by:

(Initials and Date)

FORM-LAB-147-v0D1

I —
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Does a blank mean N/A?  Or is it missing information?


Documentation—Incomplete information

Test System #1 - Guinea Mouse CD-1 Male

Ear Notch — No Hole

Procedure | Substance |Date | Time | Dose | volume | Route J/Anestnesia\ Performed by | Verified by

Test Article [Chorayer [3.19.15 [1:63am | NJA_| 05 | OG 4 lE.Rabeﬂ-s RIS

Challenge {2P Vicus (22 1S (R 24 oSkt [ 100wl | i# N 1/ M Tones 12015 Sedt 22

CiN-zoig N
Behavior Appearance Weight Blood Draw

Date score time initials | score time initials grams time initials volume | time | initials

A Sekis| ! [100%p |BR [ |wazg | BR 13,6 | o | BR Z ol s | BR
woSektS | liaoys [BR I weyaBR s P P =

S| 72 lemp [BR f_en|BR L7

ZSob1S] / [Tala [RR / .83 %R‘ (2.8 |"asp|BR [ _—
23-%@—11 2 1703, |BR (o4 BR | ]

24 Gt 2 a3 BR Z L5 TN BR ,.--"'"f/f' _/'f// _r""-/

259k Z 1830 [CA | 2 [8aa]CA — P
ZoSetiS | Rl ioon [ KT | 2Zu[emal Ko |iz.2 |leass| K | s zd]iowns | KS
Comments (Initial and date all comments in this section): EU = Euthanized by CO; or Overexposure to isoflurane
i

o o iy -
Raviewd/QC: Fi/4) Page 1 FORM-LAB-148-vD1

Initial  ~__ .. Date For Use an STOY- 15 ~Goacin TRIC
Health 48
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Activity 3: Document Review

O Attributable?

d Legible?

J Contemporaneous?
 Original?

J Accurate?

Daily Temperature Reading

Ma.f .
Mo ntmﬁ) Year L}DJ'% ) Room: C"_QZ{-Q

Loliicre L~
Equipment 0 ETIY q Jgrwie]

Accoptable Range_ A=(0"C.

[Dey | Temp | Accept? | initials | Action Taken {if any) ~ TActionTakenBy |
el 4 | W .

z A4 _\/I‘ 2 |

[3 q&' vk f:FJ B S —
05 [~ ] I

57 | —

6 | — 1 T
[Ze] 7 — BEC | UnrO{}m Recheck \Oh e in (Ghiets
18] &®v | f

5 |/ heC] ]
| 10

s 5| J‘ _F%E’C ] |
120 B ' -
13 |

S a7

5] _

16 5 ‘f‘*‘!‘}‘— EUrcm Aeats HEC

17

g

#
3 ? L/ T/‘: |
127 F | Ao & AZ,QLQMW |
B 9 |Ab %ga< e )
i) &5 el bE | | |
B 5 1L T _ ]
26
27 [
ok oL /. nA L S /_{: 77
L #i&{‘fﬂ}d’ ?if“’t ) La =
30 | A s ‘f‘
R fJ’f/

Record temperature in degrees Celsius. if not in range, indicate adjustment and recheck 1-2 hours later,

DailyTempChart.v03 2/15/2018 Reviewed by: /
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B
Documentation—Images

“Falsified the Western blot
data demonstrating sPLA2
expression in a time course
after ischemia in Figure 1B of

FINDINGS OF RESEARCH MISCONDUCT

Notice Number: NOT-OD-13-040

Key Dates
the JBC paper and Figure 2A ol
and 2C of the Brain Research Pt

paper by rearranging the
bands such that the labels do
not accurately portray what is
in the lanes...”

m Health institutional Office of Regulated Nonclinical Studies 50
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Data Integrity Workshop

BREAK...Grab lunch!

;1] Health



Data Integrity Workshop

Change Control

Health



Documentation—Corrections

Making Corrections

» Single

> Line > 45924
> 1nitial\ Ackive-tathng  MME 29 May 2018

Active, holding cookie*
> Date \ 9

> Entry *incorrectly wrote observation for 45923
- ln anbmal 45924 vecord. Evvor found
» Reason _ |during @c.

MME 31 May 2018

EXAMPLE

m Health 53
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B
Group Discussion—Changes

How do you make changes?
Study plan
Standardized methods
How do you document changes?
How do you communicate these changes? Regulation

Method
Who approves changes?

Procedure MQHUO/

Guidance

" Instructions
Protocol

m Health institutional Office of Regulated Nonclinical Studies 54
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Data Integrity Workshop

Labeling

Materials and Reagents

m Health



Labeling

¢

e 7 S

>

T —=er
TN

[[i(¥ 35TV TOTAL § PRICE
COMPARE FOODS

1883 MADISON STREET QNS

T

x-

i

Spiaadan? w4
*

utmb Health Institutional Office of Regulated Nonclinical Studies
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Reagent Labeling

For laboratory use o =
Not for drug, househd
or other uses.

utmb Health Institutional Office of Regulated Nonclinical Studies 57



.

Reagent Information

e Supplier / Vendor

e Lot number

e Expiration date
e Storage requirement

e Safety information

e Opened date

e Labeling
* Mixtures
e Aliquots

IS

Reagent:

Date received:

Date opened:
Opened by:
Store loc.:
Expiry date:
Remarks:

Sign.:

Sign.:

m Health institutional Office of Regulated Nonclinical Studies

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

http://www.fao.org/docrep/W7295E/w7295e07.htm
http://www.fao.org/docrep/W7295E/w7295e07.htm

Sample Tracking

Front view of box and lid

43-11-2 e Lid
Example: 43 - Chinical Center 1D#
11 - Frozen shipment number
2 - Box 2 of this shipment
43-11-2 < Bottiom

Top View of Box

73 81
B3 72
35 63
46 54
k) 45
18 i
19 b3
0 1%
1 2 1 4 5 [ 7 & 9
Front

Numbers indicate position numbers inside of storage box

1711 Health Institutional Office of Regulated Nonclinical Studies 59
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Reagents

What's the date?
e May 21
e May 24
e May 27
e May 29

utmb Health Institutional Office of Regulated Nonclinical Studies
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Reagents

What's the date?
e May 21
e May 24
e May 27
e May 29

1711 Health  Institutional Office of Regulated Nonclinical Studies 61



Critical Reagents / Supplies

Contamination
Authentication
Potency

Sterility

o O 0O O O

Stability

NEWSFOCUS

For decades, biologists working with contaminated or misidentified cell
lines have wasted time and money and produced spurious results;
journals and funding agencies say it's not their job to solve this problem

IN THE 19805, WHEN HE WAS A
postdoctoral fellow at the Scripps Rescarch
Institute in San Diego, Califomia, Reinhard
Kofler received what was suppased to be a
human cancer cell line fram a collaborator.
“We cultured it, we cloned genes into it,” he
recalls, then*{we] genotyped itand realized it
was 1 0% mouse.”

Affer scares of similar expericnces with
misidentified cells, Kofler and his col-
leagues at the Tyrolean Cancer Rescarch
Institute in Innsbruck, Austria, now authen-
ticate every line s soon as it arrives at the
institute. And periodical ly afterwand, they
use a simple, cheap, quick, and reliahle
DNA fingerprinting technique to verify that
each cell line sontinues to be what it should
be. “1ts an absolute must now,” says Kofler.
His lab “repeatedly” encounters poblems
with cell line contamination, and without
this constant vigilance, Kofler says, *1
wouldn't be confident about our work.

Not every biologist is so wary. A 2004
survey of nearly 300 biologists by Gertrude

16 FEBRUARY 2007 VOL 315

Buchring of the University of California,
Berkeley, and her colleagues, showed that
less than $0% of rsearchers regularly ver-
ifyy the identities of their cell lines using amy
of the standard technigues such as DNA
fingerprinting. “Everybody is indenial”
about the widespread problem of cell line
eross contamination, says Charles Patrick

Early waming. Hela calls have contaminated scores
of cell lines for mare an 4 decades.

Publishod by AdAs

Reynolds of the University of Southern
«California and the Children’s Hospital Las
Angeles’ Institute for Pediatric Clinical
Rescarch, who establishes new pediatric
cancer cell lines and tests potential cancer
drugs on existing lines

Indeed, many studies have shown thata
surprisingly large number of cell lines
have become contaminated, aften by
older, mare well-established cancerous
cells. For example, according to a 1999
paper by Roderick MacLeod and his col-
leagues at the German Cell Bank (DSMZ) in
Braunschweig, 1 8% 0f 252 lines donated to
the bank were misidentified or contami-
nated. The extent of the problem “atw:
seems ta come as a surprise for people;
says John Masters of University College
London, president of the Eurapean
Culture Society.

And even though biologists read and
hear ahout cross contamination, “people
just think that this is not a problem in m
lab.* says Reynolds. If contaminated cell
lines are used merely s “test tubes™ to
express proteins, a lab’s work may not be
affected. But, say Masters and others
Tesearch with contaminated lines contin-
ucs to obscure potential drug leads and

T BT TG A TCAST I I TMAAN NP TG BB ARSI

2
o

SCIENCE  www.sciencemag org

8102 ‘81 Aepyuo B Bavacu

Check for
updates

& oPenaccess

Citafion: Horbech SPIM, Haiffman W (2017) The
ghasts of Hela: How cel fine misidenfificaion
contaminzes the scisntfic Merture. PLoS ONE 12
[10)- 60186281  httne:oi 0610137 1w s

Edilor. Walgang Giznsl, KU Leuvan, BELGIUM
Received: April 21, 2017

Accapled: September 28, 2017

Published: Octaber12, 2017

Copyright: ©2017 Horbiach, HaFfnan. This & an
opan 2oiess arfick distibued under the s of
the! mons At ‘which
permits unestricisd usa distribubion, and
reproducton in 2y merfium, provided e origind
autiorand suros 2 credied.

Data Availabilily Statement Dta suportng our
aneiysi hiavs bean deposited n the DANS amchive
[curated by the Dutch Royal Academies of
‘Sciences), and 39 acoassitia via it Loy
10.17026/dsns- 220 7onu. This includes tha predsa
‘sach sting and the Wb of Scend serch
Hestory tesed on i, 2long with instructions on how
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wponzpprovaiiy the resesrch stiis commites of
theScince Facubya e Redboud University
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RESEARCHARTICLE

The ghosts of HeLa: How cell line
misidentification contaminates the scientific
literature

SergeP. J. M. Horbach, Willem Halftman =
Radboud Unnersity, Institirte for Science in Society, Nimegen, The Netherlands

* whalfmand® science mol

Abstract

‘While problems with cell line misidentification have been known for decades, an unknown
number of published papers remains in circulation reporting on the wrong cells without warn-
ing orcomection. Here we attempt to make f this

literature. We found 32, 755 articles neporting on research with misidentified cells, inturn
cited by an estimated half a milion other papers. The contamination of the literature is not
dacreasing over time and is anything but restrictad to countries in the parphary of global sci-
ence. The decades-old and often contentious attempts to stop misidentification of cell lines
have proven to be i The i of the i lis for a fair.

able notification system, waming users and readers fo interpret these papers with appropri-
atecare.

Introduction

The misidentification of cell lines is a stubborn problem in the biomedical sciences, con tribut-
ing to the growing concerns about errors, false conclusionsand irreproducble experiments [1,
2], Asareult of d protocals, some
research papers report results for lung cancer cells that tum out to be liver carcinoma, or

samples, cross- or

human cell lines that turn out to be rat [3, 4]. In some cases, these errors may only marginaly
affect results; in ofhers they render results meaningless [4].
‘The problems with cell line misidentification [5] have been known for decades, commenc-

ing with the controversies around Hela cellsin the 19605 [6-10]. Inspite of several alarm

«calls and initiatives to remedy the problem, misidentification continuesto haunt biomedical
rescarch, with new announcements of large-scle aross-contamin ations and widespread use
of misidentified cell lines appearing even recently [11-13]. Although no exact numbersare
known, the extent of cell line misidentification is estimated between one fifth and one third
ofall cell lines [4, 14]. (Although currently only 488 or 0.6% of over 80,000 known cell lines
have been reported as misidentified, most cell lines are used infrequently [15]) In addition,
misidentified cell lines keep being used under their false identities long after they have been
unmasked [16], while other researchers continue to build on their results. Considering the bio-
medical nature of research conducted on these cell lines, consequences of false findings are

PLOS ONE | https /igol.or
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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

156367 ™™

EASY FLASK 25 FILT
NUMNCLON D 51

to discover that you have multiple cases of two o M BT
different lot numbers—the one recalled and S B
another lot number that has not been recalled. URLVRIAINTINNIN ~ powos  oenana

1111111111111111111

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?

utmb Health Institutional Office of Regulated Nonclinical Studies 63


Presenter
Presentation Notes
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

m Health



Source (Raw) Data

SHOW ME ALL
YOUR DATA.

YES, YES, EVERY-
THHE You'Vve Dole
SINCE THE LAST
THME WE SPOKE.

YOU WANT TO SEE
THE EAW HUMBERSS

| DONT HAVE

WiwWi . PHDCOMICS, COM

m Health institutional Office of Regulated Nonclinical Studies
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Source (Raw) Data

Figure 5. Prescriptive documents, study activities and descriptive documents

DESCRIPTIVE
DOCUMENTS

PRESCRIPTIVE
DOCUMENTS

Publication

HANDBOOK

QUALITY PRACTICES
IN BASIC BIOMEDICAL
RESEARCH

1711 Health  Institutional Office of Regulated Nonclinical Studies
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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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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/

Research Activities

Chapter 1 » Introduction to quality practices in biomedical research

It must be stressed here that the quality practices for biomedical research described
in this document do not address the scientific content of a research programme or pro-
posal, but are concerned with the way the research work is organized and planned, per-
formed, recorded, reported, archived, monitored and published. Figure 1 sketches the

main steps in this process.

Figure 1. Flow of research activities

PLAN

DOCUMENTED PROCESSES

A high level proposal describes the research programme
Narrower detailed plans define the individual studies

A range of activities ensue

DO

CAPTURE

Various controls should prevent artifact

The outcome of the activities
must be recorded as raw data

REPORT The results are reported

STORE &
ARCHIVE

The results are moved into
the public domain

PUBLISH

MONITORED PROCESSES

m Health institutional Office of Regulated Nonclinical Studies
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Data Lifecycle

v

Prop?sal ‘ Project ‘
Planning | Start Up
Writing ‘

Data Re-Use Data Deposit
- “« -
Discovery Archive
Data ] Data ! Data | | End of
Collection Analysis Sharing \ Project
|
Re-Purpose

Data Life Cycle

http://data.libra rv.virginia.edu/data-management/lifecvcle/

utmb Health Institutional Office of Regulated Nonclinical Studies
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http://data.library.virginia.edu/data-management/lifecycle/
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Data Lifecycle

e Who...is responsible for the data?

 Who...will have access to the data?

 What...kind(s) of data—and how much?

e Where...will the data reside—during and after study completion?

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

e How...will the data be secured?

e How...are changes to data managed and tracked?

m Health institutional Office of Regulated Nonclinical Studies




What Kind of Data?

 Types (observational, derived, etc.)

e Format (text, numeric, modeling, images, etc.)
e Quantity
 HIPAA

* Proprietary

e (Owner

utmb Health Institutional Office of Regulated Nonclinical Studies 70
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Paper Records—Considerations

ALCOA

SLIDER

Security / Access / Protection
Language

Verification (e.g., calculations)
Data collection forms
Supportive documents
Organization & Retention

ALCOA+

» Attributable

» Legible

» Contemporaneous
» Qriginal

» Accurate

+Complete, Consistent,
Enduring, Readily Available

m Health institutional Office of Regulated Nonclinical Studies




Electronic Records—Considerations

Electronic Systems

e Accessibility
_ 4 Shar:d
Security / Passwords Pac fords

Software Compatibility
Program Updates

* Automatic

e Impact to significant digits
System Administration / Operating System sustainability
Backup Procedures

Retention

utmb Health Institutional Office of Regulated Nonclinical Studies



Electronic Records—Considerations

Electronic Data

e Quality & Integrity (ALCOA+)
e Meta data & Audit trails
e Data Migration / Readability

 Transposition Errors ALCOA+
» Attributable

» Legible

» Contemporaneous
» Qriginal

» Accurate

+Complete, Consistent,
Enduring, Readily Available

m Health institutional Office of Regulated Nonclinical Studies




Documentation—Audit Trail

Application

Module

Changed Field

Old Value

New Value

Change Reason

User ID

Date

Documents

Infocard Edit

Vault

ORMNCS LABOOL...

delete

Changes made in...

System Administrator...

2-Aug-2016

Documents

Infocard Edit

Document Number

SOP-LAB-0D1-...

SOP-LAB-001-...

Changes made in...

System Administrator...

2-Aug-2016

Documents

InfoCard

Cwner

TRERASEL

DGEOODING

Changes made in...

System Administrator...

2-Aug-2016

Documents

InfoCard

Cwener

TRERASEL

DGEO0ODING

Changes made in...

System Administrator...

2-Aug-2016

Documents

InfoCard

Cwener

Matthew McGa...

DEOODING

Changes made in...

System Administrator...

2-Aug-2016

Documents

Infocard Edit

Document Mumber

SOP-CAL-005-...

SOP-CAL-005-...

Deleted per lac...

System Administrator...

2-Aug-2016

Documents

Infocard Edit

Vault

QRNCS_CALODS...

delete

Deleted per lac...

Systermn Administrator...

2-Aug-2016

Documents

InfoCard

File Name

SOP-LAB-003-...

SOP-LAB-003-...

uploaded new fi...

1

Documents

Packets

packet_status

In Process

On Hold

wrong main file...

Systermn Administrator...

18-Jul-2016
18-Jul-2016

Documents

Packets

step_status

In Process

On Hold

wrong main file...

System Administrator...

18-1ul-2016

Documents

InfoCard

Title

HOBCware

HOBCware Lig...

Added File-1DA ...

Documents

InfoCard

File Name

SOP-LAB-001-...

SOP-LAB-001-...

changed file na...

Documents

InfoCard

Author

JDABENDR

CHMASSEY

Updated owner a...

Documents

InfoCard

Cwiner

JDABENDR

TRERASEL

Updated owner a...

Documents

InfoCard

Creator

JDABENDR

CHMASSEY

Updated owner a...

Documents

InfoCard

Cwner

TRERASEL

DGEOODING

Added SOP File-...

Documents

InfoCard

Title

Spirit Fille...

Use and Main...

Added SOP File-...

Documents

InfoCard

Document Number

S0OP-MC5-000-...

SOP-MCS-000-...

Draft doc preve...

Documents

InfoCard

Document Mumber

SOP-MCS5-000-...

SOP-MC5-000-...

Draft doc using...

Documents

InfoCard

Notes

No attachmen...

Mo attachmen...

Draft doc using...

Documents

InfoCard

Document Number

SOP-MCS-000-...

SOP-MCS-000-...

Changed Draft b...

Documents

InfoCard

Document Number

S0OP-MC5-000-..,

SOP-MC5-000-,..

Thisis a draft...

Documents

InfoCard

load_time

17 Feb 2016 ...

17 Feb 2016 ...

Replaced the ma...

Documents

InfoCard

File Name

QAIL-000- 000...

QAL-000- 000...

Replaced the ma...

8Jul-2016
2-May-2016
13-Apr-2016
13-Apr-2016
13-Apr-2016
17-Mar-2016
17-Mar-2016
23-Feb-2016
23-Feb-2016
23-Feb-2016
23-Feb-2016
23-Feb-2016
17-Feb-2016
17-Feb-2016
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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)

U.S. FOOD & DRUG

ADMINISTRATION

PAIl Inspections, Observations
and Data Integrity

Society of Quality Assurance
Annual Meeting
April 10, 2018
Krishna Ghosh, Ph.D.

Senior Policy Advisor/ FDA
Center For Drug Evaluation and Research

Data Integrity Observations

Distribution of Electronic Data Observations

m Health institutional Office of Regulated Nonclinical Studies
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Electronic Data qe,:
uf

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

v Consider software compatibility when adding programs

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

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

v' Enable audit trail functionality

v Include a quality control check to identify transposition errors after data
transfer/data migration, including after copy/pasting data

m Health institutional Office of Regulated Nonclinical Studies 76
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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 Animal ID| Cq Mean | SQ Mean
2 0.0 0 00F+00 1 38.98 | 1.05E+03
2 38.61 38.95 3.82E+03 3.22E+03 5 33.95 322403
2 39.29 38.95 2.61E+03 3.22E+03

3 0.00 <LLOD

3 0.00 0.00E+00 VS.
3 39.08 39.08 2.94E+03 2.94E+03 4 39.83 08
3 0.00 0.00E+00 > 0.00 Lo
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
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.

Research Records

s

Label /Drug

Preparation

m Health institutional Office of Regulated Nonclinical Studies
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'S
Research Records

Label /Drug #

Preparation

Injection
site

Study
Plan

Identification #

Animal Health
Records
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'S
Research Records

Label /Drug #

Preparation

Study
Plan

Observations

Identification #

Tissue(s)

Animal Health
Records
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Research Records

Study
Plan

Label /Drug #

Preparation

Blood

Blood

Processing Phenotyping
Processing , J . Drug level
Processing Hematology

Identification #

Animal Health
Records

Tissue(s)

Processing

Observations

Histology

utmb Health Institutional Office of Regulated Nonclinical Studies
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Research Records

E Processing ey
Label /Drug #
Preparation Processin
Blood &1 Serum Drug level
Processin
Blood 2 Hematology Database
Study
Blah |dentification # Observations
. Processin .
Tissue(s) B Histology
Animal Health
Records
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Research Records

Label /Drug #

Preparation

Study

Processing Phenotyping

Processing

Freezer

Serum

Blood

Records

Drug level

L)

Processing — I

Plan Identification #

Animal Health
Records

Hematology

=l

Equipment

Records, controls

Observations

Processing

Tissue(s)

Histology

m Health institutional Office of Regulated Nonclinical Studies
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'S
Research Records

E Processing Phenotyping
Label /Drug # —
Preparation . F
Blood Processing, | serum R;izzrzz Drug level
P i — II |
Blood el s Il Hematology Database

Equipment
Records, controls

Study
Plan Identification #

Observations

Processing Histology

Tissue(s)

Animal Health
Records — I SOPs
— Ill
Reagents
Health Institutional Office of Regulated Nonclinical Studies _
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Research Records

Electronic File Organization

CR0216G XRDOI A347.xls

/1 N\

Project number File type: Sample
D = data
G = graph
L = letter
P = proposal

CRO021 6L Kanare prelim stats02.doc

/TN

Project number Addressee

m Health institutional Office of Regulated Nonclinical Studies




Research Records:
Documentation vs. Communication

A

159991150091/ 2005-08-05 (Sekakis| 0232 | | £99qq |2005.08.05
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Data Integrity Workshop

Laboratory Notebooks
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Laboratory Notebooks

Lab Notebooks

Beets.

ititndes Ly i

Toraidy it e bl o -,Un.l'-:
1 /

Cpar fode MR Farids Ll pud
ity Atie in am agec frlau
L A—y agne modns g s

G 11 lmann

Cn display at the British Library are some of Fleming's lab baoks
from 1921, when he studied lysasomes, A Lysosome is 3
campaonent of a eukaryotic cell that has degradative properties,
It was used as a naturally cccurring antiseptic that can

dissolve bacteria.

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

MIHR ipHandbook of Best Practices =

TOPICS CASE STUDIES GLOBAL LEARNING RESOURCES NETWORKING

Search Home > Topics > Inventors and Inventions > How to Start-and Keep-a Laboratory Notebook: Policy

Q and Practical Guidelines Get the ipHandbook

advanced search

search help CHAPTER NO. 8.2 Related Chapters

The Role of the Inventor

ipHandbook Blog How to Start—and Keep—a Laboratory Notebook: Policy B 1

it and Practical Guidelines

i Related Definitions:
management issues.
Go to the blog Jennifer A. Thomson, Professor, Department of Molecular and Cell Biology, University of Cape intellectual property (IP)

Trm o Coprh Af-o W

1. What is a Laboratory Notebook?

Although you may think you will remember what you did and why you did a certain experiment in a
week’'s time, YOU WILL NOT! And nor will anyone else in your laboratory. Hence the need for
laboratory notebooks. In short, a laboratory notebooks is:

a daily record of every experiment you do, think of doing, or plan to do
a daily record of your thoughts about each experiment and the results thereof
the basis of every paper and thesis you write

the record used by patent offices and, in the case of disputes, courts of law (in the event you file
patents on your findings)

a record that would enable successive scientists, working on the same project, to pick up where

you left off or reproduce your results

Source: http://www.iphandbook.org/handbook/ch08/p02/
m Health
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Laboratory Notebook—Example
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Laboratory Notebooks

v' Maintain an Index at the front of your notebook

v’ Assure notebooks are all recorded in same language (English)
v" Sign and date notebook pages

v Initial and date critical observations and calculations

v’ Verify critical calculations

v |dentify (line through) large blank spaces

v’ Standardize date annotation

Example: 08/07/2016

m Health institutional Office of Regulated Nonclinical Studies



Laboratory Notebooks

v’ Affix printouts
v Make a copy of Thermal paper read-outs
v’ Date and initial the printout

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

(Don’t mix kit reagents!)

Source: Bing Images
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Laboratory Notebooks

v' Document any procedural changes and unexpected outcomes

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

or flood

v Be knowledgeable of your Institution’s policies on data
ownership

Advanced Tip: Implement a periodic peer review to determine if information
recorded is complete and communicates clearly how the experiment could be
repeated.

m Health institutional Office of Regulated Nonclinical Studies




Laboratory Notebooks

v’ Consider 1 notebook per project

v Show positive examples to new employees /
students / post-docs

m Health institutional Office of Regulated Nonclinical Studies
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Laboratory Notebooks
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Electronic Laboratory Notebooks

e Customizable
e Templates

Ps IVI u Iti—Site COLUMEIA UNIVERSITY IN THE CITY OF NEW YORK Q
COLUMBIA | ELECTRONIC LAB NOTEBOOKS

o ALCOA About »  Available Editions v Data Management v Help and Support =
e Sustainability?

e Updates? Store,.Organize, and " Shate

ResearchrData

LEARN'MORE

Columbia University provides an Electronic Lab Notebook service for researchers, instructors, and students, This service

helps erganize and store laboratory data, provides information sharing, and enables collaboration, all with automated backups
and a comprehensive audit trail.
m Health
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This service, provided by LabArchives® , is a secure, cloud-based system, accessible anywhere via a web browser.



Scientific Record Keeping

“Good science requires good record

Guidelines for

keeping. Good record keeping SCIENTIFIC

. RECORD KEEPING
promotes both accountability and .
integrity in research...” e

National Institutes of Health
Office of the Director

https://oir.nih.gov/sites/default/files/uploads/sourcebook/documents/ethical conduct/guidelines-scientific recordkeeping.pdf
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Scientific Record Keeping

List 1
Best Practice Princlples for Individual Researchers®
Useful {good) research records explain

what you did,

when you did it,

why you did it,

how you did it,

who you are (the person creating the record),

what project(s) it was a part of,

who thought of it if not you,

what special materials and instruments you used,

wheme you obtained the materials and instruments,

what happened and what did not happen (data),

how you manipulated and analyzed the results,

your imterpretation {and the interpretations of others if important), and
what will be the next steps in the project based on these results.

In addition, good research records

are legible if handwrittam,

are recorded wsing reliable materials and tools,

are well organized {e.g., well labeled, indexed, catalogued, atc),

are accurate and complete; they include (1) all original data and important study details
{meta-data) and (2} swocessful and unsuccessiul studies and activities,

describe and date all alterations and changes in records,

allow repetition of your procedures and studies by yourself and others,

are accessible (physically andfor electronically) to others both short term and long term,
are stored and backed-up properly for the short and long term (ardhiving),

are witnessed whiere needed to protect intellectual property rights,

are in compliance with departmental, institutional, and federal regulatory requirements, with
spedal care given to human and animal research, and

are the research diaries of the researcher’s work and thoughits.

Institutional Issues

Academic Research Record-Keeping:
Best Practices for Individuals, Group Leaders, and

Institutions

Alan A Schreier, PhD, Kenneth Wilson, PhD, and David Resnik, PhD, 1D

Abstract

During the last half of the 20th century,
social and technological changes in
academic research groups have
challenged traditional research record-
keeping practices, making them either
insufficient or obsolete. New practices
have developed but standards {best
practices) are still evolving. Based on the
authors’ review and analysis of a number
of sources, they present a set of
systematically compiled best practices for
research record-keeping for academic
research groups. These best practices
were developed as an adjunctto a

research project on research ethics aimed
at examining the actual research record-
keeping practices of active academic
scientists and their impact on research
misconduct inquiries

The best practices differentiate and
provide separate standards for three
different levels within the university: the
individual researcher, the research group
leader, and the department/institution.
They were developed using a
combination of literature reviews, surveys
of university integrity officials, focus

qroups of active researchers, and
inspection of university policies on
research record-keeping. The authors
believe these best practices constitute a
“"snapshot” of the current normative
standards for research records within the
academic research community. They are
«offered as ethical and practical guidelines
subject to continuing evolution and not
as absolute rules. They may be especially
useful in training the next generation of
researchers.

Acad Med. 2006; 81:42-47.

Gmd record-keeping is central to the
scientific process.' Good research
records encompass much more that just
research data. They include but are not
limited to planning and protocol
descriptions, data manipulations and
analysis procedures, personal and group
interpretations of the results, and
important communications and group
decisions among collaborators. Data
management is a subset of the broader
concept of research record-keeping,
Research records are important for
managing and planning research, for
replicating results, for documenting
collaborations, for publishing and peer
review, and for complying with
governmental and institutional rules and
regulations. In recent decades, legal and

Dr. Schreier s direcior of new program
development and coordinator of university

iznce, Division of Research and Graduate
Studies, East Carolina University, Greenville, North

regulatory uses of research records have
become prominent. Research records
have long been used to resolve
intellectual property disputes.® However,
research misconduct scandals in the
1980s and 1990s involving falsification
and fabrication of research records
provoked the federal government to
require universities to implement
research misconduct policies.®
Examination of research records is a
central feature of inquiries and
investigations under such university
policies.

We recently conducted a survey of 96
university officials who are responsible
for such inquiries and investigations as
part of a research project on the impact
of research records in research
misconduct cases.> We found that over
half of the officials who reported
experience with misconduct cases at their
institutions also reported that they had

Dr. Wilson s sssociate professor, Department of
Saciology, East Carolina Universiy, Greemvile, North
Carolinz.

11714 Health

Dr. Resnik is institute bicethicst, Division of
Intramural Research, Mational Institute of
Environmental Health Sciences, National Institutes of
Hesith, Research Triangle Park, North Carolina.

Cormespandence should be addressed to Dr. Schieier,
Diwision of Research and Graduate Studies, East
Carolina University, Gresnville, NC 27858; e-mai
(schreiera@mail.acu.adu).
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been hampered in their
inquires/investigations by inadequate
research records. Also, another recent
survey of investigators who had been
funded by the National Institutes of
Health (NIH) on the prevalence of
questionable research practices noted
that 27% of the 3,247 respondents
admitted to “inadequate record-keeping
related to research projects.”®

Given the impartance of good research
records, it is somewhat surprising that
formal standards for such records are the
exception rather than the rule in
academic research laboratories. Although
governments have mandated standards
for good research records for certain
segments of the research community—
maost notably in the area of human health
and safety research through the stringent
regulations of the U 5. Food and Drug
Administration (FDA) and the
Environmental Protection Agency
(EPA)7%—the majority of academic
researchers are not constrained by any
external set of record-keeping guidelines.
In fact, most academic scientists find the
mandated FDA record-keeping practices
both onerous and unnecessary. Academic
researchers prefer informal guidelines
rather than formal standards for record-
keeping.

During the last half of the 20th century,
technological changes in how records are
produced, collected, analyzed and stored,
coupled with social changes in the nature
of research groups, have created new
challenges for research record-keeping.®
Traditional practices for such record-
keeping are either no longer sufficient or,
at worse, obsolete for the modern
researcher. New record-keeping practices
have arisen to meet these challenges;
hawever, very little research has heen

Academic Medicine, Vol. 81, No. 1/ lanuary 2006
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(Potential) Risks to Research

IT'S A FRESH START!

I LOVE THE THE NEXT TWELVE MONTHS
BEGINNING BRIM FULL OF POTENTIAL,
OF A NEW YEAR! FREE FROM THE BONDS

OF THE PREVIOUS YEAR!

YOU KNOW THE INCUBATOR

oo
ER (DAYS AND
KILLED ALL YOUR CELLS? 55&%'_”‘3 EMBRACE THUE

UNKNOWN/
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Risks: Transcription Errors

Hemoglobin Value

SYSMEX XE Animal DIFF V!’HC.I'EAED
2 op el & |0 12938 12.2
PU 40 M1 NRBC \ 14039 8.9
MPY 108 s
41 K E,-. &7 14293
w2 0% i | 88 Phovea et 14980 13.8
IRF 18.2 % _ P:_LT-D
s [P 15209 12.5
£ 15490 9.5
MME 7018 ALt
31 mr o 15560 14.0
WBEC IP Mossage(s) RBC/RET IP Message(s) PLT IP Massapeds)

Source: Google Images
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Risks: Natural Disasters

The University of Texas

Haalth Scisnce Center at Houston

Media Relations

Media Relations

Top News Headlines

Media Relations Team

CAREERS DIREC

SCHOOLS STUDENTS

Impact on Research
By the Numbers

The Impact on Research

Emergency Response

An estimated $105 milion in sponsored research
awards has been affected

All animal-based research has been destroyed
Almost 4,000 animals were killed in the flood. The
financial loss in animals alone currently is
estimated at $7.4 milion dollars. These included:

o Genetically engineered mice bred to be
susceptible to cardiovascular disease, asthma,
immune deficiency diseases or neurological
disorders;

o Monkeys trained since childhood to do certain
cognitive functions for the study of normal and
abnormal brain development,

o Rabbits and rats treated with new drugs for
many manths to determine the long-term
effects of treatment

35010 400 faculty members and their research
projects have been affected. The salary and
benefits of many of these individuals are paid
through grants representing $2.8 millon per

month, consuming $120,000 each day the school is closed. Depending upon the reactions of the sponsors of this
research, many of these efforts may be lost

Losses that could take as long as three to four years to redevelop at a cost of more than $7 millon include:

o Cell cultures developed from human tumors or tissues used to study effects of new drugs or cancer cell growth,

o Yaluable human blood and urine research samples from a variety of diseases that were under investigation;

o ‘aluable chemical reagents and unique bacterial strains used to study diseases
The cyclotron facility is a total loss. Radicactive chemicals produced here are critical to a number of sophisticated
research applications

MWany faculty are feverishly wiorking in borrowed and leased lab space to meet the requirements of their grants.
Displacement of these faculty and their research may take as long as two months

Flooding also resulted in significant equipment losses, including MRI machines and the data associated with them. MRI
data, compiled over many vears, was used to learn how strokes and blood clots form and block vessels. Images were
also used to study both Attention Deficit Hyperactivity in children with narmal and abnormal brain development and the
impact of drug dependence on cognitive functions.

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?

The Mooch

You wouldn’t mind
funning another little
protein in your
Westenn Blot, wight?

fﬁej, you’ &e not
using this
reagent wight
now huh? OR this

| used some
of you
cells, no
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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 um),
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.
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Risk Mitigation

Risk Assessment

1. What are the potential risks?
2. Whatiis the likelihood of occurrence
3. What s 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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Drug level
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Processing — I

Hematology
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Equipment

Records, controls
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Activity 4: Data Integrity Support at the
System Level

Documents
& Records

Processes

https://www.therga.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)

PART 58 -- GOOD LABORATORY PRACTICE
FOR NONCLINICAL LABORATORY STUDIES

Subpart A -- General Provisions

§58.1 Scope.

§58.3 Definitions.

§58.10 Applicability to studies performed under
grants and contracts.

§58.15 Inspection of a testing facility.

Subpart B -- Organization and Personnel
§58.29 Personnel.

§58.31 Testing facility management.

§58.33 Study director.

§58.35 Quality assurance unit.

Subpart C -- Facilities

§58.41 General.

§58.43 Animal care facilities.

§58.45 Animal supply facilities.

§58.47 Facilities for handling test and control articles.
§58.49 Laboratory operation areas.

§58.51 Specimen and data storage facilities.

Subpart D —- Equipment
§58.61 Equipment design.
§58.63 Maintenance and calibration of equipment.

Subpart E -- Testing Facilities Operation
§58.81 Standard operating procedures.
§58.83 Reagents and solutions.

§58.90 Animal care.

Subpart F -- Test and Control Articles
§68.105  Test and control article characterization.
§58.107  Test and control article handling.
§58.113 Mixture of articles with carriers.

Subpart G -- Protocol for and Conduct of a
Nonclinical Laboratory Study

§58.120  Protocol.

§58.130  Conduct of a nonclinical laboratory study.

Subparts H-1 [Reserved]

Subpart J -- Records and Reports

§58.185  Reporting of nonclinical laboratory study
results.

§58.190  Storage and retrieval of records and data.

§68.195  Retention of records.

People,
Training &
Experience

Documents
& Records

Processes

111


Presenter
Presentation Notes
Look through the lens of a laboratory and not a study!  GLP = STUDY BASED!


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.”

3.4 The purpose of quality practices

The practices outlined below are intended 1o increase the likelihood that - provided the
research has a scientific basis and the hypothesis is wsiabbe - rescarch activites will
med at

...... 1
o certain aspects of research management that are not widespread 1o
wviston, review and awdin, 35 used 1o confirm authenticity and verac resul

HANDBOOK

QUALITY PRACTICES
IN BASIC BIOMEDICAL
RESEARCH
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Quality Practices

Table 3. How sound scientific principles and good quality practices
contribute to the credibility of results

Sound scientific Good quality Credibility of
principles practices results
Scientific study 1 No No No
Scientific study 2 No Yes No
HANDBOOK
Scientific study 3 Yes No No
Scientific study 4 Yes Yes Yes

QUALITY PRACTICES
IN BASIC BIOMEDICAL
RESEARCH
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Who is Responsible?

“The research supervisor—group
leader, principal investigator
(Pl), 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.”

m Health institutional Office of Regulated Nonclinical Studies
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Ethical Conduct in Chemical Research and Publishing

Ryoji Noyori*™* and Joe P. Richmond®**

* RIKEN, Wako,
E-mail: noyo

itama 35140198, Japan
kenjp

" Nagoya University, De partment of Chemistry and Research Center for Materials Sdence, Chikusa, Nagoya 464-86(12,

Japan
E-mail: noyorii chem3.chem.nagoya-u.acjp
¢ Dantestr. 22, 69115 Heidelberg, Germany
Fax: (449)-6221 -673-7 -mail : ASCEwiley-vchde

Abstract: In recent vears the incidence of scientific
misconduct has increased. While the direct responsi-
bility lies with the individual researcher, the educa-
tional role of mentors and research institutions needs
rethinking and renewal. Researchers, principal inves-
tigators. departments, institutions, funding agencies,
chemical societies, publishers, scientific journal edi-
tors, referees and editorial board members all have
responsibilities in order to maintain the integrity of

chemistry within the scientific community and to re-
store the confidence of the general public in chemis-
trv & a responsible contributor o the solutions of
the global problems facing mankind in this century.

Keywonls: duplicate publication: ethical standards:
plagiarism: retractions: scientific frand: scientific
misconduct : self-plagiarism

1 The Respected Tradition of Chemistry

Chemistry is a basic science with beauty and fascina-
tion in itself. At the same time, chemistry is closely in-
volved in society, providing the foundations for areas
of applied science such as nutrition, medicine, envi-
ronment, energy and materials. Collaborations with
other disciplines are resulting in many breakthroughs
both in the areas of basic and applied research. As
chemists, we have a fundamental role to play in soci-
ety: maintaining our credibility in society depends on
our scientific rigor and integrity.

Chemistry has a long tradition. We did not learn to
be chemists solely by reading books; when we launch
OUr Careers as young scientists, we are heavily influ-
enced by our first mentors. As Polanvi wrote in 1946,
“Science is what scientists do”"! Later in 1964 he
wrote, “The authority of science resides in scientific
opinion. Science exists as a body of wide-ranging au-
thoritative knowledge only so long as this consensus
of scientists continues. It lives and grows only so long
as this consensus can resolve the perpetual tension
between discipline and originality. Every succeeding
generation is sovereign in reinterpreting the tradition
of science. With it rests the fatal responsibility of the
self-renewal of scientific convictions and methods. To
speak of science and its continued progress is to pro-
fess faith in its fundamental principles and in the in-

Adv Synih. Cardl. 013, 355, 3-8

& 013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

tegrity of scientists in applving and amending these
principles.”

2 Retracted Articles

In recent vears there has been growing concern about
whether this “self-renewal of scientific convictions
and methods” is succeeding. The study carried out by
Fang, Steen and Casadevall of all 2,047 retracted bio-
medical and life-science research publications indexed
by PubMed to May 3, 2012, revealed that only 213%
were due to error. while 67.4% were attributable to
scientific misconduct: frand or suspected fraud
(43.4%), duplicate publication (142%), and plagia-
rism (9.8%). This contradicts a common assumption
that most retractions are due to errors that have been
subsequently discovered. The authors wrote, “Incom-
plete, uninformative or misleading retraction an-
nouncements have led to a previous underestimate of
the role of fraud in the ongoing retraction epidemic.
The percentage of scientific articles retracted because
of frand has increased ~10-fold since 197577 Secon-
dary sources used by the authors to determine the
true cawses of retraction included the United States
Office of Research Integrity”] and Retraction
Watch 2!

The geographic patterns in the cases of misconduct
were also surprising. Significantly, the ethics of indi-
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Research Leaders

List 2
Best Practice Principles for Leaders of Research Groups

Research group leaders shioulkd

set standards for record-keeping practices for individuals in their group in areas swch as

(1} research studiesfactivities within the group handwritten and electronic notes, data, and
other documentation),

(2} labeling and cataloging of experimental samples, tangible products of research, efc.,

(3} communications with collaborating researchers, such as letters, e-mails, minutes of
meetings (face-to-face or teleconference), etc.,

+ provide/assure that group members receive training in record-keeping practices,

provide motivation by emphasizing the benefits of good records and the problems assocated
with poor records,

provide examples of well-maintained records and good record-keeping practices,

darify data and research record cwnership and access rights,

perform periodic reviews of the records of the members of your group,

delegate, as needed, oversight and training duties for group records to senior members of your
group and perform periodic checks on the performance of these duties and modifyreassign
duties as needed,

provide the tools (paper-based notebooks or electronic hardwarefsoftears),

establish temporary storage areas for records inuse (both paper and electronic) and
appropriate backup facdilities'methods,

require adherence to group record-keeping standards by group membsers,

promote communication of research information within the group,

+ have a plan to assure the transmissicn of important research information {accessible and

understandable records/notebooks) from departing group members,

# require adherence to departmental, institutional, and legal requirements,
+ spek to assure the kong-term accessibility of records for a set pericd of time (archiving) after

completion of the research, and
update records standards as needed.

Institutional Issues

Academic Research Record-Keeping:
Best Practices for Individuals, Group Leaders, and

Institutions

Alan A Schreier, PhD, Kenneth Wilson, PhD, and David Resnik, PhD, 1D

Abstract

During the last half of the 20th century,
social and technological changes in
academic research groups have
challenged traditional research record-
keeping practices, making them either
insufficient or obsolete. New practices
have developed but standards {best
practices) are still evolving. Based on the
authors’ review and analysis of a number
of sources, they present a set of
systematically compiled best practices for
research record-keeping for academic
research groups. These best practices
were developed as an adjunctto a

research project on research ethics aimed
at examining the actual research record-
keeping practices of active academic
scientists and their impact on research
misconduct inquiries

The best practices differentiate and
provide separate standards for three
different levels within the university: the
individual researcher, the research group
leader, and the department/institution.
They were developed using a
combination of literature reviews, surveys
of university integrity officials, focus

qroups of active researchers, and
inspection of university policies on
research record-keeping. The authors
believe these best practices constitute a
“"snapshot” of the current normative
standards for research records within the
academic research community. They are
«offered as ethical and practical guidelines
subject to continuing evolution and not
as absolute rules. They may be especially
useful in training the next generation of
researchers.

Acad Med. 2006; 81:42-47.

Gmd record-keeping is central to the
scientific process.' Good research
records encompass much more that just
research data. They include but are not
limited to planning and protocol
descriptions, data manipulations and
analysis procedures, personal and group
interpretations of the results, and
important communications and group
decisions among collaborators. Data
management is a subset of the broader
concept of research record-keeping,
Research records are important for
managing and planning research, for
replicating results, for documenting
collaborations, for publishing and peer
review, and for complying with
governmental and institutional rules and
regulations. In recent decades, legal and

Dr. Schreier s direcior of new program
development and coordinator of university
compliance, Division of Research and Graduate
Studies, East Carolina University, Greenville, North
Carolinz.

regulatory uses of research records have
become prominent. Research records
have long been used to resolve
intellectual property disputes.® However,
research misconduct scandals in the
1980s and 1990s involving falsification
and fabrication of research records
provoked the federal government to
require universities to implement
research misconduct policies.®
Examination of research records is a
central feature of inquiries and
investigations under such university
policies.

We recently conducted a survey of 96
university officials who are responsible
for such inquiries and investigations as
part of a research project on the impact
of research records in research
misconduct cases.> We found that over
half of the officials who reported
experience with misconduct cases at their
institutions also reported that they had

Dr. Wilson s sssociate professor, Department of
Saciology, East Carolina Universiy, Greemvile, North
Carolinz.
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been hampered in their
inquires/investigations by inadequate
research records. Also, another recent
survey of investigators who had been
funded by the National Institutes of
Health (NIH) on the prevalence of
questionable research practices noted
that 27% of the 3,247 respondents
admitted to “inadequate record-keeping
related to research projects.”®

Given the impartance of good research
records, it is somewhat surprising that
formal standards for such records are the
exception rather than the rule in
academic research laboratories. Although
governments have mandated standards
for good research records for certain
segments of the research community—
maost notably in the area of human health
and safety research through the stringent
regulations of the U 5. Food and Drug
Administration (FDA) and the
Environmental Protection Agency
(EPA)72_the majority of academic
researchers are not constrained by any
external set of record-keeping guidelines.
In fact, most academic scientists find the
mandated FDA record-keeping practices
both onerous and unnecessary. Academic
researchers prefer informal guidelines
rather than formal standards for record-
keeping.

During the last half of the 20th century,
technological changes in how records are
produced, collected, analyzed and stored,
coupled with social changes in the nature
of research groups, have created new
challenges for research record-keeping.®
Traditional practices for such record-
keeping are either no longer sufficient or,
at worse, obsolete for the modern
researcher. New record-keeping practices
have arisen to meet these challenges;
hawever, very little research has heen

Academic Medicine, Vol. 81, No. 1/ lanuary 2006



Questions to ask....

O Are my studies reconstructable?

 Are all study activities documented?

(d Does documentation follow ALCOA principles?

(1 Do we follow the study plans?

U Do we follow standardized methods?

1 Do we maintain all source data?

d Are controls included?

d Are conditions established for acceptance and rejection of data?

1 Do we have a defined approach to manage exceptions...or deviations...or
changes...?
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Next steps... Help o,

Tine

v 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)

X X X X

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

AN

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

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

https://www.therga.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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HOW SLOPPY SCIENCE &
CREATES WORTHLESS
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AND WASTES BILLIONS
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