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Outlines

• 什麼是Integrity 

• 由Data Integrity導致GLP的誕生
• GLP的內容與生醫品質的關係
• 由幾個小故事說明Data Integrity與實驗記錄本的關係

– Haruko Obokata of RIKEN, Jpn 的文章造假
– AIDS 病毒的發現與NOBEL laurate

– 行天宮神蹟與Western blotting的再現性

• 所有醫藥產品的Nonclinical Safety Test均須符合GLP

• GLP適用於學校研究機構嗎？
• 實驗記錄本撰寫原則
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張忠謀與台積電的核心價值

ICIC
• Integrity 誠信正直

• Commitment 承諾

• Innovation 創新

• Customer trust 客戶信任

Integrity:

• The assurance that information 

is unchanged from its source (與
原始數據無異), and has not 

been accidentally or maliciously 

modified(修改), altered (改變) 

or destroyed (損毀).
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Integrity -- GLP

• GLP是如何產生的，這必須從1958年沙利竇邁
(Thalidomide)的悲劇談起...
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The Thalidomide Tragedy (沙利竇邁) 

• Thalidomide, to treat morning sickness, 

• 1957-1962  marketed in UK, Canada, 
Germany, Japan and Taiwan (大日本製藥
於65、1、4日賠償38患者)

-US FDA did not approve 

• 12,000 babies with phocomelia

– if used in the 1st trimester

• FDA (USA) relicened this drug on Aug 
1998, to treat leprosy.
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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. 
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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.
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Another case:

G.D. Searle & Company

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

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

• Inspection from October 6, 1975 until December 19, 1975

• Six teams of FDA investigators were assigned to investigation

• Investigation was estimated to have taken eleven person-years to 
complete

• Discrepancies between individual and summary data
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• Problems

– Lack of personnel training, deviations from study protocols, 

unexplained discrepancies and changes to data (SOP), lack of quality 

control（品管） of reported data, lack of quality assurance（品質保
證） procedures, among others.

• These lead to the GLP（優良實驗室操作規範）
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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)

• 凡走過必留下痕跡。
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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計畫, performed執行, monitored稽核, recorded紀
錄, reported報告 and retained (or archived)存檔. 

• GLP是一品質/種品質系統，特別關注于安全試驗由計畫、
執行、稽核、紀錄、報告、及存檔由組職執行的過程。
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GLP的目的
• 為了良好控制下的實驗所提供的制度

– 確保實驗資料的品質(quality)與真實性(integrity)

[assures quality and integrity of the data]

– 有助於實驗的重現 [facilitates study reconstruction]

– 提供最終的責任 [provides overall accountability]

• All data generated during the conduct of a nonclinical 

laboratory study must be ALCOA

– Accurate 正確; Legible 清晰; Contemporaneous 及時; Original 

原始; Attributable 可歸於
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Proposed § 58.180 (2016) Data quality and integrity
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Flow FDA)-regulated processes from basic science research to clinical studies and 

product marketing. 

Investigational New Drug (IND),  Investigational Device Exemption (IDE)

Acad Med. 2012 March ; 87(3): 279–284

Proof of concept

Pharm/Tox

Safety tests

Safety Pharmacol

FDA GLP inspection or

Bioresearch monitoring, When?

美國FDA管轄下所有物品
(食品添加劑、色素、人及動物藥品、醫療器材、生物製劑等)
上市前的非臨床試驗安全測試皆須遵造此規定



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)
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GLP—FDA Regulations

• Subpart A – General Provisions 第一章，總則

• Subpart B – Organizational personnel 二、組織與人事

• Subpart C – Facilities 三、設施

• Subpart D – Equipment 四、設備

• Subpart E – Testing facilities operation 五、試驗機構之操作

• Subpart F – Test and control articles六、試驗物質及對照物質

• Subpart G – Protocol for and conduct of a nonclinical laboratory studies 七、試驗

計畫書及試驗之執行

• Subpart J – Records and reports 八、紀錄與報告

• Subpart K – Disqualification of testing facilities 罰則
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1.組織與人員 3.設施
4. 儀器設備、
材料與試劑 7. SOPs

2.

品
質
保
證
方
案

8. 研究計畫

紀錄與材料

9. 研究結果報告

檔案庫10. 紀錄與材料之保存與保留

8. 研究之執行

5. 試驗體系 6. 試驗物質與對照物質

Quality Assurance

(QA)
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違反TAF/GLP後果….
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12年了，學界的TAF實驗室改了嗎？



Research in Academia

• 為何美國FDA認為要有GLP規範？因為FDA發現，並不
是所有科學研究或測試都有好的再現性。

• 但是同樣的，完全遵循規範亦不等於就是好的科學研究
。只要有完善的紀錄(well-documented)但是其科學部分
雖然很差，仍舊可以達到GLP標準。

• 學校研究要有GLP嗎？

– GLP principles (data quality and integrity are essentials)

– The management part of the system can be loosened 
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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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There are at least six things in this picture that a quality-assurance 

manager would try to improve. Can you spot them?

Nature 27 Jan. 2016

2016

Disorganized sample storage, 

Inadequate data logging, Ｖariable

experiments

Unsecured data analysis, missed 

maintenance, old and undated 

reagents

Lab safety related issues

Data Integrity, GLP 與實驗紀錄本



實驗記錄本 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
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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
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Guidelines for SCIENTIFIC RECORD KEEPING 

in the Intramural Research Program at the NIH



Documents needed for New Drugs

• Origin, history of discovery, etc.

• Physico-chemical properties

• Stability tests

• Safety tests

• Pharmacology study

• Pharmacokinetics (ADME)

• Clinical studies
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實驗日誌 Laboratory Logbook

• The laboratory logbook is a running record of daily activities 

and is completed in chronological order as experimental work is 

being readied, done, and analyzed. 

• Laboratory Logbook or                                    

Laboratory Notebook (Lab Notebook)
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Outlines

• 什麼是Integrity 

• 由Data Integrity導致GLP的誕生
• GLP的內容與生醫品質的關係
• 由幾個小故事說明Data Integrity與實驗記錄本的關係

– AIDS 病毒的發現與NOBEL laurate

– Haruko Obokata of RIKEN, Jpn 的文章造假
– 行天宮神蹟與Western blotting的再現性

• 所有醫藥產品的Nonclinical Safety Test均須符合GLP

• GLP適用於學校研究機構嗎？
• 實驗記錄本撰寫原則
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• Françoise 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. 
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• 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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December 11, 2003

N Engl J Med 2003; 349:2283-2285

DOI: 10.1056/NEJMp038194



…Half of the award will be shared by two French virologists, Françoise 
Barré-Sinoussi, 61, and Luc A. Montagnier, 76, for discovering H.I.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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Who discovered HIV: Gallo, Montagnier or both? 

Discoverers of AIDS and Cancer Viruses 

Win Nobel

By LAWRENCE K. ALTMAN  OCT 7, 2008

https://www.google.ca/url?sa=i&source=images&cd=&ved=0ahUKEwjZnY6-0KHhAhVNL6YKHS3nCT8QMwg8KAIwAg&url=http://www.dallasvoice.com/who-discovered-hiv-gallo-montagnier-or-both-1021402.html&psig=AOvVaw1NMk6ZQr_mbPpx76MrOQje&ust=1553752295146668&ictx=3&uact=3
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2008/12/01



• 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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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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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.

Kyodo/Reuters
Stimulus-Triggered Acquisition of 

Pluripotency cells



“the RIKEN research centre in Japan, promptly organized 

an inquiry and found inadequacies in 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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• 「學術諮詢總會孫以瀚執行秘書表示，2017年底陳慶士已
主動告知院方正接受美方調查，院方當時曾進行初步瞭解，
惟因其研究均是在美國俄亥俄州立大學進行，該校當時已
在調查，並蒐集研究原始圖檔做驗證，因研究資料已遭學
校留存，當事人無法提出原始數據說明，故靜候美方調查
結果。美國俄亥俄州立大學30日發佈調查報告後，中研院
即刻啟動倫理委員會的調查機制。」 王秋燕 2018年03月31日
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https://www.upmedia.mg/news_info.php?S

erialNo=38042
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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



神蹟與西方墨點結果的再現

• 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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Integrity – GLP –Notebook –

Academia/Scientific Arena



Lab Notebook 與GLP的關係

• 由上述例子知道Lab Notebook必須忠實呈現實驗過程與
結果記錄。

• 這就是Data Integrity。

• Data Integrity 又與GLP有不可分的關係。

• GLP在生醫產業是基本要求；學界亦應對GLP精神有所
認識與了解！
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數據完整性通則及促成因子
General Data Integrity Principles and Enablers

• ALCOA

– Attributable 可追述溯性

– Legible 清晰性

– Contemporaneous 同步性

– Original / true copy 原始性

– Accurate 正確性

• ALCOA+

– Complete 完整性

– Consistent 一致性

– Enduring 耐久性

– Available可取得性
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Good Practice for Data Management and Integrity in 

Regulated GMP/GDP Environments (Draft PIC/S 

Guidance, August 2016)



• 紙本記錄(實驗紀錄本)必須管控，在數據生命週期中必須符
合可追溯性 (Attributable)、清晰性(Legible)、同步性
(Contemporaneous)、原始性 (Original)、及正確性
(Accurate)。
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紀錄的填寫

•手寫紀錄應由執行該作業人員填寫

•未使用之空白區域應劃掉並簽名與寫上日期

•填寫內容應清晰可讀

•完成日期應有固定格式

•應於操作完成同時填寫紀錄

•紀錄應難以被消除，如使用黑色墨水筆、不可使用鉛筆、
注意熱感只會退色等

•紀錄必須簽名與日期

3-13-2023 Data Integrity, GLP 與實驗紀錄本 45

數據完整性相關法規與專案查核結果，
陳詩穎，TFDA



電子系統的列印輸出

• 常見的電子設備，如天平、pH meter等，其數據不儲存於
儀器中，其列印的數據可直接貼在實驗記錄本中，但須由
操作者簽名及日期，此時應注視不能使用熱感紙。
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數據完整性相關法規與專案查核結果，
陳詩穎，TFDA
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記錄原則

– 凡走過必留下痕跡

– 包含人、事、時、地、物 (追溯性)

– 清楚易懂

修改方式

– 不可使用鉛筆

– 不可使用立可白

– 不可塗鴉、塗改

276
276 267

276 267
筆誤,小明991201

數據記錄/文件紀錄管控



數據記錄/文件紀錄管控

時間表示格式標準化

➢05/06/11

2005年6月11日?

2011年5月6日?

2011年6月5日?

人員簽名對照一覽表

➢正式簽名型式及簡便簽名型式

➢中文、英文

整理、建檔容易辨識，尋找/取用
(依產品別、日期別)

訂定紀錄之保存期限，按規定之
年限實施保存

紀錄若以電子形式或其他媒體存
放，應訂定程序以保護、備份之，
並注意其安全性、有效性、正確
性

記錄應適時、適切的被授權人員
審查，以鑑別不確定的影響因素
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The Basics of A Lab Notebook

• is 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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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 Details

• 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
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How does your lab stack up?

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

• Audit notebooks

• Record full data, including instruments used

• Keep a calibration 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  的中文是…數據的完整性、一致性和準確性

• 如用一個字來說明…

數據的真實呈現，或不要造假！

• 違背integrity在真實世界 (半導體、生醫等領域) 就活不下
去。

• 唯有大家都做人、做事都遵循integrity，台灣才有前途！
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