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, : : | NIST
5E “i; E;E’:‘ ﬁ L ﬁ% 'a:i l:’j/’ﬁ}’f’; NN f%‘ T’E'L National Institute of

\ — Standards and Technology
U.S. Department of Commerce

ICIC Integrity:
e The assurance that information

e Integrity A 5 &+ & : :
grity & & = is unchanged from its source (&

. Commitment -k 4 %Py & £ ), and has not

- -~ - - =
* Innovation £/ 7 been accidentally or maliciously
. Customer trust % = i3 = modified(#2 ), altered (< %)

or destroyed (4§ ).

A
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Inteqgrity -- GLP

* GLP& 4r® & 2 v 35 Jf 1958 # /) 1 ¥ &

(Thalidomide) &y 3t A=
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The Thalidomide Tragedy (+ 11§ &) ()

« Thalidomide, to treat morning sickness,

e 1957-1962 marketed in UK, Canada,

Germany, Japan and Talwan (< p  # &
%765~ 1~ 4p 2384 %)

-US FDA did not approve

« 12,000 babies with phocomelia
— 1f used In the 1st trimester

. EDA (USA) relicened this d A 'd ’d
DA UsA) elcsned triscrug on s o

IMPORTANT PATIENT INFORMATION
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http://upload.wikimedia.org/wikipedia/commons/thumb/3/35/Thalidomide-2D-skeletal-wavy.svg/800px-Thalidomide-2D-skeletal-wavy.svg.png

* Frances O. Kelsey, MD, the
FDA medical officer who relied
on the 1938 "new drug" law to
refuse approval of thalidomide
for marketing in the United
States, receiving the
Distinguished Federal Civilian
Service Award from President
John F. Kennedy, August 7,
1962.
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On October 10 President
Kennedy signed the Drug
Amendments of 1962, also
known as the Kefauver-
Harris Amendments (Drug
Efficacy Amendment), which
required drug manufacturers
to prove to the FDA that their
products were both safe and
effective prior to marketing.

3-13-2023 Data Integrity, GLP E1EERa $E A 7



The Born of GLP

 The glory days
— FDA prevented Thalidomide tragedy in US (1958)
 Scandals in CRO 1975 - 1978

Biometric Testing Incorporated Industrial Bio-Test
— performed 35-40% of all US toxicology studies!

— 618/867 were invalid

— falsified test procedures and data, and provided fraudulent reports of test
results.

3-13-2023 Data Integrity, GLP EBiEER4$E A 8



Another case:
G.D. Searle & Company

» Produced several major pharmaceutical and food products: Flagyl
(Metronidazole), Aldactone and aspartame

e A researcher submitted an article to Journal of National Cancer Institute
(JNCI), which showed that Flagyl (metronidazole) caused cancer in his
animal study

* [nspection from October 6, 1975 until December 19, 1975
« Six teams of FDA investigators were assigned to investigation

 [nvestigation was estimated to have taken eleven person-years to
complete

 Discrepancies between individual and summary data

3-13-2023 Data Integrity, GLP EBiEER4$E A



 Problems

— Lack of personnel training, deviations from study protocols,
unexplained discrepancies and changes to data (SOP), lack of quality
control (& ¢ ) of reported data, lack of quality assurance ( & & %
¥ ) procedures, among others.

» These lead to the GLP ( i 2 P ITRE)

3-13-2023 Data Integrity, GLP EAEFER4C %A 10



Good Laboratory Practice (GLP)

 As results, FDA decided to regulate laboratory testing
— Proposed (in Federal Register) on 11/19/1976
— Final 12/22/1978
— Effective 6/20/1979
— FDA GLP major revision 9/4/1987 (21 CFR Part 58)

. US EPA GLP issued 8/17/1989 under FIFRA (40 CFR Part 160) and
TSCA (40 CFR Part 792)

4 TR

3-13-2023 Data Integrity, GLP EBiEER4$E A
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OECD Principles of GLP

* a managerial quality control system covering the
organisational process and the conditions under which
non-clinical health and environmental studies are
planned:* % , performeds{ {7, monitored#£+%, recorded .k
&, reported*ﬁ <2 and retained (or archived) 3 #%.

- GLP{“ %’*/%éﬂ«%ﬂ Rl A is E A
VI T B e IRE R 3R Y BB AR o
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GLPap
© &0 REIFT R TR B A
—F:E—ﬁ’ B 7o g F (quality) 2 2 R - (integrity)
[assures quality and integrity of the data]
— 3 243§ %% i IR [facilitates study reconstruction]
— % &5 ¥ § & [provides overall accountability]

« All data generated during the conduct of a nonclinical
laboratory study must be ALCOA
— Accurate 1 7x; Legible 7757, Contemporaneous # p=; Original

4 Attributable ¥ jF =+
Proposed § 58.180 (2016) Data quality and integrity

3-13-2023 Data Integrity, GLP EAEFER4C %A 13



Proof of concept Safety tests

Pharm/Tox Safety Pharmacol
New Drug
Application/
Biologics License
- iscovery/ clinic \ R _ . . Application

Basic Dr ug dlsw_\m} Preclinical l.\D.:md' IDE Clinical trials Mk pp

research device design development application -
Premarket Approval

Application/510(k)
clearance

Regulated by GCP
- >

Not FDA-regulated Regulated by GLP

|- .

‘ EDA GLP ipspect_iron_or o ‘
£ FIFDAE T #11 3 &
(& &bl F A2 BFES - FRHEH 25 UHE)
B BT pE Ko e J RO o - ] z;% e A

< >

v

Regulated by GMP |

A

Acad Med. 2012 March ; 87(3): 279-284
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GLP Principles

» GLP principles are a good idea even If you are not required
to comply with the regulations.

— Say What You Do (with written standard operating procedures)
— Do What you Say (follow the procedures)
— Be Able to Prove It (with good record keeping)

3-13-2023 Data Integrity, GLP EBiEER4$E A
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GLP—FDA Regqulations

« Subpart A — General Provisions % - & » 57

» Subpart B — Organizational personnel = ~ fe %2 4 X

« Subpart C — Facilities = ~ 3k

o Subpart D — Equipment = ~ 3K i

* Subpart E — Testing facilities operation 7 ~ &% 18 -2 3k 1F

« Subpart F - Test and control articles= ~ g4 & 2 4+ R4 &

« Subpart G — Protocol for and conduct of a nonclinical laboratory studies - -~ &5
TR E ARG

« Subpart J— Records and reports  ~ ~ & &rE7 R £,

« Subpart K — Disqualification of testing facilities  #7 #/

3-13-2023 Data Integrity, GLP EAEFER4C %A 16
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Rl 7 S ONE HERE

Quality Assurance
(QA)
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CRO Pays $22.5M to Dr. Reddy’s to Settle
Lawsuit

By Zachary Brennan |, 26-Mar-2013
Last updated on 26-Mar-2013 at 09:33 GMT

Related tags: CRO lawsuits, Nordion, FDA Form 483, Dr. Reddy's
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Research in Academia

iEPL”LI"ﬁ ﬁ;L %x;ﬂ

7 % FIFDALE & § GLPAE 2 %1% FDAR R

/FJ’é‘“"’K poaF e L o

. PE"F:ma miﬁdi%?@”%f"*“ggaﬁfmﬁigﬁﬁ”

#x(well-documented) e E_H FL & 38 4

BEAN A 0 T L E PIGLPHR -

s BT &3 GL
— GLP principles (c

Pl
ata quality and integrity are essentials)

— The management
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part of the system can be loosened
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Senior research Corporate Senior research
official(s) management official(s) |
f Compliance
| | | management ,
l Testing facility Compliance (= Lo, ) Tk
Animal epartment Te ) . Testing facility
R Depe ,l : management management = Departl.nent
facility chair T | management . chair |
[i. pomlamey
Animal Study : I e « Quality -
_— D) Quality ' r ; S
Research facility director N f}n;mal . Stud}_ - Research | assurance !
tacul assurance facility | director I faculty : : .
aculty unit wsmmem |  umt

Comparison of the structure of the research organizations at a typical academic health center (AHC)
(panel A) and a typical commercial laboratory (panel B). Panel C depicts a potential combination of the
two for AHCs conducting research that meets the FDA's good laboratory practice (GLP) regulations by
adding management and oversight functions that are not usually part of the AHC research structure.

Acad Med. 2012 March ; 87(3): 279-284
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f - QUALITY TIME

IT MAY NOT BE SEXY, BUT QUALITY ASSURANCE
|S BECOMING A CRUCIAL PART OF LAB LIFE.

BY MONYA BAKER

ﬁ k-
J J 456 | NATURE | VOL 529 | 28 JANUARY 2016
s .
Disorganized sample storage,
Inadequate data logging, V ariable
[f.j : experiments
- | 2 Unsecured data analysis, missed
- , A% _
i Y 47 TR maintenance, old and undated
98

reagents
Lab safety related issues

There are at least six things in this picture that a quality-assurance
manager would try to improve. Can you spot them?
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7 %A Laboratory Notebook

« Must be Bound/Stitched, and serves as a primary record of
research.

» Researchers use a lab notebook to document their hypotheses,
experiments and initial analysis or interpretation of these
experiments.

* The notebook serves as an organizational tool, a memory aid,
and can also have a role in protecting any intellectual property
that comes from the research. (Wikipedia)

* No official rules for how to write and keep a lab notebook

3-13-2023 Data Integrity, GLP EBiEER4$E A
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A Lab Notebook Is...

 Complete record of procedures, reagents, data, and
thoughts to pass on to other researchers

« Explanation of why experiments were initiated, how they
were performed, and the results

* Legal document to prove patents and defend your data
against accusations of fraud

» Scientific legacy/dowry In the lab

Guidelines for SCIENTIFIC RECORD KEEPING
in the Intramural Research Program at the NIH
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Documents needed for New Drugs

* Origin, history of discovery, etc.
* Physico-chemical properties

« Stability tests

« Safety tests

 Pharmacology study

* Pharmacokinetics (ADME)
 Clinical studies

3-13-2023 Data Integrity, GLP EAEFER4C %A 26



¥ & P 3% Laboratory Logbook

» The laboratory logbook is a running record of daily activities

and 1s completed in chronological order as experimental work is
being readied, done, and analyzed.

 Laboratory Logbook or
Laboratory Notebook (Lab Notebook)
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* Francoise Barré-Sinoussi and Luc Montagnier identified
the HIV that causes AIDS in 1983, while working at the
Pasteur Institute in Paris.

* In 1987 the French and US heads of state brokered an
agreement to share the benefits of the discovery of the
HIV.

* In 2008, the Nobel committee effectively ends years of
bitter controversy arising from a counter claim for HIV's
discovery by virologist Robert Gallo of the US NIH.

3-13-2023 Data Integrity, GLP EBiEER4$E A
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PERSPECTIVE

RETROSPECTIVE
Decemberll 2003

The Discovery of HIV as the Cause of AIDS N Engl J Med 2003; 349:2283-2285

DOI: 10.1056/NEJMp038194
Robert C. Gallo, M.D., and Luc Montagnier, M.D.

* In early 1983, a clear-cut isolate of HIV was obtained in Paris, from cultured
T lymphocytes derived from a lymph-node—biopsy specimen from a patient

with lymphadenopathy, a syndrome that was considered to be a precursor of
AIDS.

« This technical breakthrough was first achieved in late 1983 in Bethesda.
Among a few strains in the Bethesda laboratory that grew in continuous cell
lines, one came, unbeknownst to both of us, from the third isolate from a
patient with Kaposi's sarcoma in Paris. (the usefulness of lab notebook)
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Che New ork Times

Discoverers of AIDS and Cancer Viruses
Win Nobel

By LAWRENCE K. ALTMAN OCT 7, 2008

Who discovered HIV: Gallo, Montagnier or both?

two French virologists, Francoise
Barre—S|n0u33| 61, and Luc A. Montagnier, 76, for discovering H.1.V., the
virus that causes AIDS. Conspicuously omitted was Dr. Robert C. Gallo,
an American virologist who vied with the French team in a long, often
acrimonious dispute over credit for the discovery of H.I.V.
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O

]
Retrovirology BioMed Cenira
Commentry
A historical reflection on the discovery of human retroviruses  revoinog 2009 640 doii10.118¢/1742-4690-6-40
Anders Vahlne

The LAVIHTLV-IIIB contamination story and the patent
feud between the Pasteur Institute and NIH

* Going through 13 foot high pile of Gallo's lab records including laboratory
note-books, some 10,000 man hours of interviews with laboratory
personal and other witnesses, all the Office of Research Integrity (ORI )
could come up with in criticism was for Mika Popovic that he wrote "ND" in
two occasions in one published table...

* The table legend didn't define "ND" :

— "ND" meant, "not done" by ORI
— Popovic insisted that by "ND" he meant, "not determinable". Popovic indeed had
performed the experiment
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WORLD JAPAN TIME

Science Scandal Triggers Suicide,
Soul-Searching in Japan

Kirk Spitzer / Tokyo Aug. 8, 2014

Yoshiki Sasai, right, deputy director of the Riken's Center
for Developmental Biology, with Haruko Obokata on Jan.

28, 2014, Stimulus-Tri d Acquisiti f BBCAI:%) Bt TR = 1 =
Kyodo/Reuters imulus-Triggered Acquisition o =, >> BB P SORR S T 1 5B A
Pluripotency cells 201448 H5H - @

[/INRITHE TR EEEREH TR ER S T ]

THE RISE AND FALL OF STAP

« Two papers published in Nature in January 2014 promised to revolutionize
the way stem cells are made by showing that simply putting differentiated
cells under stress can 'reprogram' them and make them pluripotent —
able to develop into any type of tissue in the body. But soon, errors were
found in the papers, and attempts to replicate the experiments failed.
Haruko Obokata, the lead author, was found guilty of misconduct, the
papers were retracted and the RIKEN centre where she worked was
restructured. The aftermath of the episode has been felt by scientists
across Japan, in the form of new anti-misconduct policies.
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STAP retracted

Two retractions highlight long -standing issues
of trust and sloppiness that must be addressed. 3 JULY 2014 | VOL S11 | NATURE | §

“the RIKEN research centre in Japan, promptly organized
an inquiry and found inadequacies Iin data management,
record-keeping and oversight (see go.nature.com/2vrjxs).”

“Underlying these issues, often, is sloppiness, whether in
the handling of data, in their analysis, or in the inadequate
keeping of laboratory notes. As a result, the conclusions
of such papers can seem misleadingly robust. ...... )
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https://www.upmedia.mg/news_info.php?S
erialNo=38042
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BR > {4H > 55

IEEHORAER BR3LIRBMXEER

2018-10-17

Even before the paper was officially retracted, Dr.
Anversa’s and Dr. Kajstura’s careers began unraveling.
On Jan. 10, 2013, investigators at Harvard Medical
School and Brigham and Women’s Hospital raided Dr.
Anversa’s laboratory, Dr. Anversa said, seizing
computers and scientific notes. He hired a team of
lawyers. New York Times Oct. 29, 2018
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MopE B E S B ELAE B il IR

 Blame it on the antibodies (Nature, 19 May 2015)

* The pH of the transfer buffer, especially for nuclear
protein (the tragedy happened in Yang Ming University)

* The correct and precisely written procedures in the Lab
Notebook will usually gives a clue to the answer of these
problems.
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Lab Notebook & GLP R i%

« o it )3 Fip Lab Notebook e 7 2. 9 & I B i 4722
Ry

o %:E.T%:P\Data Integrity o

» Data Integrity * &2 GLP5 % ¥ & R & o

e GLP& 4 %gﬁ FEAAANE K FERRBREGLPHFA 3 o7
e R |
B
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ﬁ{ﬁﬁgoﬁ_ﬁ E'J 24 7»53\79:\' 1=

General Data Integrity Principles and Enablers

« ALCOA « ALCOA+
— Attributable VO e — Complete = &1+
— Legible a7t — Consistent — &+
— Contemporaneous [F % & — Enduring @t 4 &
— Original / true copy R 4514 — Available¥ 28 4+

— Accurate i+ mx it

Good Practice for Data Management and Integrity in
Regulated GMP/GDP Environments (Draft PIC/S
Guidance, August 2016)
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o A ATk (’ﬁ s "&"ﬂ‘)'u 7 ’E ’ pﬁiﬁ,‘ TERC 2 AL B¢
& ¥ if =4 (Attributable) ~ 3 Eﬂofr]“jr_(LeglbIe) f& 95 14
(Contemporaneous) ~ 11;:»'1::‘_ (Original) ~ 2 & it
(Accurate) o
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The Basics of A Lab Notebook

* |s the property of “the” lab (can’t take it home after you leave the lab)
* must be Bound/Stitched

« with printed serial page numbers.

« Use “black” non-erasable pen.

* Record the lab events, experiments, and results (Not Selective) every
day (Not After). Don’t forget the date.

« The writing must be readable and the procedures traceable.
 Don’t leave any blank space.
* Checked and Signed by lab supervisor at the end of every week.
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The Layout of a Lab Notebook

 Notebook name

* Inside cover or cover page
— Your name and year
— General project name
— Lab mailing address

 Table of Contents

» Body of notebook
— Experimental entries
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B Sk MED R R Records

GLP regulations specify what should be recorded.
 Name and address of the laboratory

* Objectives and procedures

 Statistical methods

« Test and control articles, incl. stability data

« Description of methods

» Description of test system

« Description of dosage, route of administration, duration
 Name of the study director

« Location where raw specimens and data are stored
« Descriptions of transformations and calculations
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Some Detalls

* Reagents: source, product number, lot number, expiration date, how
and where stored

« Solutions and how they were made

« Cells used: type, source, passage number, growth medium
 Instruments: type, name, location, serial number
 Number and volume of washes

« Centrifuge speeds and duration of spins

* Heating rates and levels of agitation

« Time between and during steps

* Gel percentages

* Type of water used Keeping a Lab NotebookBasic Principles
and Best Practices Philip Ryan, NIH
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H

These are common QA practices, Does your lab...

e Audit note
 Record ful
 Keep a ca

ow does your lab stack up?

DOOKS
data, including instruments used

Ibration log for key equipment

« Have standardized experimental procedures
* Track storage of lab materials

« Store tamper-proof read-only files of data

* None of the above
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Conclusion

» Data Integrity ¢ ~ & Bz P~ - R friEmd
o Yo — FF OKIP
ﬁzﬁ}éﬁ}i% IR BN B iE

e g Fintegrity e 2 F & A (L EH - 4 %53’5/;1 k) 1}%»
,i o

* FEF A RIBEA S fé.iﬁ;‘];"%ii% integrity » -~ %4 5 ik |

L)

3-13-2023 Data Integrity, GLP EBiEER4$E A 56



3-13-2023

\)

NESEZ

P B Rk A

~L
A

57



	投影片 1: 數據可靠性 (Data Integrity)  由GLP談到實驗記錄本
	投影片 2: Outlines
	投影片 3: 張忠謀與台積電的核心價值
	投影片 4: Integrity -- GLP
	投影片 5: The Thalidomide Tragedy (沙利竇邁) 
	投影片 6
	投影片 7
	投影片 8: The Born of GLP
	投影片 9: Another case: G.D. Searle & Company
	投影片 10
	投影片 11: Good Laboratory Practice (GLP)
	投影片 12: OECD Principles of GLP
	投影片 13: GLP的目的
	投影片 14
	投影片 15: GLP Principles
	投影片 16: GLP—FDA Regulations
	投影片 17
	投影片 18
	投影片 19
	投影片 20
	投影片 21: Research in Academia
	投影片 22
	投影片 23
	投影片 24: 實驗記錄本   Laboratory Notebook
	投影片 25: A Lab Notebook Is…
	投影片 26: Documents needed for New Drugs
	投影片 27: 實驗日誌  Laboratory Logbook
	投影片 28: Outlines
	投影片 29
	投影片 30
	投影片 31
	投影片 32
	投影片 33
	投影片 34
	投影片 35
	投影片 36
	投影片 37
	投影片 38: 神蹟與西方墨點結果的再現
	投影片 39
	投影片 40
	投影片 41: Integrity – GLP –Notebook – Academia/Scientific Arena
	投影片 42: Lab Notebook 與GLP的關係
	投影片 43: 數據完整性通則及促成因子 General Data Integrity Principles and Enablers
	投影片 44
	投影片 45: 紀錄的填寫
	投影片 46: 電子系統的列印輸出
	投影片 47
	投影片 48: 數據記錄/文件紀錄管控
	投影片 49: The Basics of A Lab Notebook
	投影片 50: The Layout of a Lab Notebook
	投影片 51: Records
	投影片 52
	投影片 53
	投影片 54: Some Details
	投影片 55: How does your lab stack up?
	投影片 56: Conclusion
	投影片 57

