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The Beginning of Bioscience & Biotechnology

S000B.C.

¢ Humans domesticate ¢ rops

and livestock.

¢ Potatoes first cultivated for

food.

H000-2000 B.C.
¢ Biotechnology first used to
leaven bread and ferment

beer, using yeast (Egypt).

mentation of wine (Sumenia,

China and Egypt)

[\dli_\]uni.uls control date
palm breeding by selectively

pollinating female trees with

|u>m-n from certain male trees

Production of cheese and fer-

500 B.C.
* First antibiotic: moldy soy-
bean curds used to treat boils

(China).

AD. 100
¢ First insecticide an:[:-lm]

chrysanthemums (China)

1322
* An Arab chieftain first uses
artificial insemination to pro-

duce superior horses.

1390
¢ Janssen invents the

microscope.

1663
¢ Hooke discovers existence of

the cell.

1675
¢ Leeuwenhoek discovers

bactena

1761
* Koelreuter reporis successful
C m:.\inr'n‘x-(lin;_- of ¢ rop meb

in different species.

1797
* Jenner inoculates a child
with a viral vaccine to protect

him from .\h\.t“'m\.

1850-1833

+ 1830 — Proteins discovered.

* |833—First enzyme discov-

ered and isolated,
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“Never perform an experiment which
might be harmful to the patient even
though highly advantageous to
science or the health of others.”

(AU B A A 2) AP HITH G0l bHL Ol
EZo o o9 ol T8ol HEgt tHAAQLT oI H
IBHTH B TiQt Al S BRI Q' TdiolT,

(Cluade Bernard, 1865)



Based on misconducts

HUNDREDS OF |
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Ethics on human research=
protection of patients and subjects



The ‘Talidomide’ Case

(R)-thalidomide
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(S)-thalidomide

The Thalidomide Disaster

In the late 1950s and early 1960s, more than 10,000 children in
46 countries were born with deformities such as phocomelia as
a consequence of thalidomide use

* The Australian obstetrician William McBride and the
German pediatrician Widukind Lenz suspected a link between
birth defects and the drug

* They were later awarded a number of honors for this
contribution
In the United Kingdom the drug was licensed in 1958. Of the
approximately 2,000 babies born with defects, 466 survived.
The drug was withdrawn in 1961.

History

Developed by German pharmaceutical
company Griinenthal in Stolberg

Introduced as a Sedative drug in the late 1950s
Was found to act as an effective tranquilizer and painkiller

and was proclaimed a "wonder drug” for insomnia, coughs,
colds and headaches.

Found to be an effective antiemetic which had an
inhibitory effect on morning sickness, and so thousands of
pregnant women took the drug to relieve their symptoms

Ethics on human research=
protection of patients and subjects



History
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1. The Nurenburg code
-. Absolute requirement of voluntary consent
on human subject

1947 1964 1979 2. The Declaration of Helsinki
Nuremberg Code Declaration of Helsinki Belmont Report -. Protection of subjects
-. Responsibility of researchers

(discretion, responsibility, qualification)
-. Initiating IRB activity

3. The Belmont Report

-. Respect for person, beneficience, justice

4. CIOMS X 2zretz7aele] &2|x1%)

5. ICH-GCP (M2 B2778)

-. Standardization of clinical experimentation

-. Social and political consideration on ethical review



Until 20t century

INDUSTRIAL REVOLUTION TIMELINE
n Ce First Secon Third Fourth

Water and steam Electricity lets us IT systems loT and cloud

power is used to create a division automate technology
create mechanical of labor and mass production lines automate
production facilities. production. further. complex tasks.

o M <]

1800 1300 2000
1784: First 1870: First 1969: First Today
mechanical assembly programmable

loom Kne I

After 20t century

¥

Requires social consensus on

‘'FREEDOM OF THOUGHT"



Scientific
Activity




20074 20084 2000K1 2010 20114 201268 20134 2014 20154 20164
i ANFIERE
IR §54 URO

Fhx st me
LR

2 mj2{ctHy
Ha}

LT
Hao| A

o2z #s

(A=)

AT 2}

2] c 2l 2

M

7HXSAl



Experiment Publication Research
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719 (hypothesis)
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¥ Sampling

-. (Non-)randomization 3“ Al
-. Even distribution — o R
" Replication v B2t (randomization)
P Experimentation |=H[2=4 =EHsf
"~ Randomization v ASHiE (even distribution)
-. Even distribution -
-. Replication =9o| A HIYS}
- vy HFE
¥ Observation iF= (replication)
-. Randomization = Zﬂ?ﬂ*g -‘E,]' H

-. Even distribution
-. Replication



Dept of Food & Animal Biotechnology - - - Preparation of Research Proposal

EXPERIMENTAL PROCEDURE

Make the SOP III

SOP=standard operation protocol

1§85} Seoul National Universify



(standard operation procedure; SOP)
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GLP (good laboratory practice)

| \ I

< GMP (good manufacturing practice; GLP+manufacturing) ‘iiﬁ(‘:- ‘

R AN ~TE
< GCP (good clinical practice; GMP+clinical process) MR A BT 2L ‘ ;

v

e

E, 5OL55ET, WHEE SO AHMYIIE 9o LAIGHE H] Y
24 S 2Ho2 SENA, MHAY L
A

S| M. HZA-7|E- 210 DX MY

——

+ 'Dealing of both facility and management’
* Management support
+ Adequate facilities and equipment

* Qualified personnel

» Study director and protocol

* Independent quality assurance unit

+ Suitable test systems

» Characterized test/control/reference substance
+ Effective Standard operation procedures (SOP)
* Accurate and timely data collection

» Secure archives



DO NOT MISS ANY MISCELLANEQUS THINGS
RECORDED IN RAW DATA!

Experiment never fails.

v" When the hypothesis is rejected, additional research can be conducted to determine the reason
for hypothesis rejection, and through this process, the researcher discovers what he or she has
not recognized previously.

v Rejection of the hypothesis is not a ‘research failure, and neither rejection nor acceptance of
the hypothesis functions as an obstacle in research practice. As a matter of fact, hypothesis
rejection is an important for finding new fact or function in nature.
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IRB: Institutional Review Board

IBC: Institutional Biosafety Committee
IACUC: Institutional Animal Care and Use Committee
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IRB, IACUC & IBC=
Atz|of| Ciet ufebxiof HiZ{Lt EF
+
etxt HS

v" All research activities must comply with bioethical
standards.

v To ensure compliance with ethical standards for
research, independent organizations have been
established to oversee this aspect of institutional
research activities.

1. institutional review boards (IRBs), which deliberate on
research on human subjects research

2. institutional animal care and use committees (IACUCs),
which monitor animal research.
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Animal
Experimentation

AAALAC
* Accredition and quality assurrence on animal use and management

IACUC

» The IACUC ensures the credibility, safety, and ethics in
experimentation on animals and promotes the ethical treatment and
protection of laboratory animals. To this end, IACUC reviews all
activities using animals, which includes research, investigation and
educational training, within animal facilities.

3R

+ Replacement (CHA)

+ Reduction (&%)

+ Refinement (32 & &4h

Animal welfare law
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Manuscript
Preparation
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Scientists communicate the fruits of their labour mostly in writing, and mostly in scientific
Jjournals. Conferences and other forms of verbal communication, including the evening news,
play an important role. However, the written word reaches the widest audience and

constitutes the archival message.
Kenneth Rothman

Reasons to publish your research results

It is unethical to conduct a study and not report the findings.

You have some results that are worth reporting.

You want to progress scientific thought or improve health outcomes.
You want to give credibility to your research team.

You want your work to reach a broad audience.

Your track record will improve

You will add credibility to your reputation

You will improve your chance of promotion

You are more likely to obtain research grants
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1. 2= A5t a0 A 2] FEE
(honesty)

2, At A0 A2 X4 Qld
(accountability)

3. 53 AH0AL] &= EFA 58S
(professional courtesy)

4. AKX Ar2| X 24 Q]
(good stewards)




AKXt K| 7] #1510 7|5 0f

-. = Research Council (2003) 2] "slYE2| 7|24+ 2

1.7]2% Q748 5
(Generic research skills and techniques)
o1 7 E3o| O3t 0|5 52
(Understanding the research environment)
3.917 2| Y S
(Research management and information literacy)
4 AE714 R4
(Professional effectiveness)
5 AEL 2
L] o O T
(Communication skills)
6. EYUDL BE A5
(Networking and team-working)
7. AH TR WA
(Career management and lifelong development)
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Aol ga|F A UK

(principles for ethical conduct in research, 1998)

@ —%QI;O (carefulness) teraCtiOn-Ol‘ientEd

& (openness) ‘giio] 22| AH YA

freedom) P : _
22 {20 QY (credit ' (principles for ethical conduct in research, 2009)
education)

X X2l (social responsibility)
(legality)

OI-/\|_-'.J_

~~

(honesty)

Er%“g (objectivity)

| XS (opportunity) & (openness)

Z3F (mutual respect) | @ == (conﬂdentralrty)

XM (efﬁciency) ©® F2L (carefulness)

oI CHALO|| CH3H respect for SUbJeCt @ sS=9| &F (reSpect for colleagues)
XA TH &S| =F (respect for intellectual

| property)
Individual-oriented ® =H (respect for the law)
@ ML &2 &F (respect for subjects)
(® fOJQ 22| (stewardshlp)
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(http://dx.doi.org/10.5082/manual_ethics_2014_03)
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We must not forget that with freedom comes
responsibility. A research activity is a social behavior, and
thus it cannot be free from the rules of society.

Freedom
of thought

Research

ethics

Social
responsibility

SNU ethical principle of research






