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Ethics irbiomedicakesearch ?’, Enginecing Conporin
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Study 1 Study 2 Study 3

ASubjectwrappedin A Subjectadministerecan  AEye drops are
neoprene and intravenousdrugevery administeredo
immersedin cold 3 days. After 30 days the the subjecttwice a
water (SC)till lossof  subjectis euthanisedo day for 10 days.
life. inspecttissuedamage AAIm evaluatethe

AAim evaluatethe A Aim to evaluatethe ritancyand
performance of sideeffectsof an anti toxicity of mascara.

military clothing cancerdrug



Whatis ethics? ?@; Engineering Comsortum
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A EthicsandmoralsNB f I §S (2 AGaNAIKUIE | YR a¢
are sometimes used interchangeably, they are differetticsrefer
to rules provided by an external source, e.g., codes of conduct in
workplaces or principles in religiondoralsNBE FSNJ 42 'y A
own principles regarding right and wrong.

AThe two may be in conflict.

ASociety generally agrees that consensual sex before marriage is
acceptable. However my mother thinks it is immoral.

A& (GKS&aS RSTAYAGAZY morditfcontr&dists (1 S N.
the ethicsof the community.



But what does ethics have to do % African Biomedical
with research?

Innevation through Education

Many researchers think that the
pursuit of knowledge is above
ethics and morals

They think it only applies to the
application of results and so Is a
technology and political issue.




African Biomedical
E_I I lé / Engineering Consortium

Innevation through Education




Biomedicatesearch

ABiomedical ScienceScience applied to
health.

ABiomedicalEngineering Application of
engineeringorinciplesto humanhealth

Science

Technology

Society



Ethics irbiomedicakesearch ?’, Engimesring Consortiom

Innevation through Education

AProfessionatonduct




The 7 rules gbrofessionatonduct ? Enginesring Consertm

Innova tion through Education

A Do not copy data and texts from others (do not commit plagiarism)
A Do not manufacture and falsify data

A It is incorrect to not publish some data

A Improper data collection procedures are incorrect

A Improper procedures for storing and storing data are incorrect _
A The non (or incorrectrecognition of contributions by others in the research is mlsconduct
A It is incorrect to use improper publication methods

Similar rules apply when reviewing and proposing results
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Nature retracts controversial stem cell papers

o Tweet |61 [ share FEECIERTINRE

By Dennis Normile 2 July 2014 10:30 am 2 Comments

TOKYO—Nature today published a retraction of two controversial
papers that had reported a new, astoundingly simple way of generating
pluripotent stem cells. The retraction notice—for an article and a letter
written by Haruko Obokata of the RIKEN Center for Developmental
Biology (CDB) in Kobe, Japan, and colleagues there, at other
institutions in Japan, and at Brigham and Women's Hospital in Boston,
an affiliate of Harvard Medical School—had been expected for some
time.

=9 Email Dennis

The two papers reporting the stimulus-triggered acquisition of pluripotency (STAP)
phenomenon appeared online on 29 January. Questions about the papers arose almost
immediately, leading to an investigation by RIKEN, the headquarters of the network of the
nationally funded laboratories that is based in Wako near Tokyo. Investigators documented
several instances of fabrication and falsification in the papers and concluded that some of
these constituted research misconduct on the part of Obokata.

Japanese media recently reported that authors had agreed to retract the papers but were
discussing the wording of the notice. In the note that appeared today, the authors point to

TheJapanesdosscommitted harakiri after anonth



Not acknowledging others ?’, Exgiering Consartien

Innevation through Education

AWatson and Crick, with Wilkins
won the Nobel Prize (1962) for
deducing the structure of DNA.
They used data from a researcher
(Rosalind Franklin) to do It, but
Franklin was never recognized
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ASelf plagiarism==Rehashing
ACopying bits of text or results from others
AUsing ideas without reference or acknowledgement



Ethicalconductand livingoeings &, fmiye...
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AHuman beings AAnimals
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Humangn biomedicakesearch ?@;

nnnnnnnnnnnnnnnnnnnnnnnnnn

In the past

- Warprisonersandrefugees1941-1946)
- Tuskegeescandal19321972)

- Vipeholmexperiments(19451955)

More recent

AHelsinkideclaration ethical principles for human medical
experimentation (1975, 1996, 2000)

Alnformed consentand patient protectiom.



Informedconsent ?@; Engineering Comsortum
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Alnformed Consent is the decision, which must be written, dated and
signed, to take part in a clinical trial or medical experiment, taken
freely after being duly informed of its nature, significance,
Implications and risks and appropriately documented, by any person
capable of giving consent or, where the person Is not capable of
giving consent, by his or her legal representative; If the person
concerned is unable to write, oral consent in the presence of at least

one witness may be given in exceptional cases, as provided for in
national legislation.

AMinors: parents
ADeadpersons next of kin
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Informingis crucial | Engineering Consortom

Innova tion through Education
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If John died of a life hisdeathwill

brain tumor then not be invain
SO can others. ¢
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AFrlcun Blomedlcal

Animal models: genetic smﬂantﬁ

Chimpanzee96%
Cat 90%

Cow: 80%
Mouse: 75%
Drosophila: 60%
Banana: 50%




Debate for and against animal v Afrcan Biomedico
research
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AWould you give your child a medicine which has not been tested?
AWhy should an animal not be allowed to give consent?

AThe animal dies for a greater good

AA human is not a 70 kg rat

AAnimal research has helped save lives

A92% of drugs fail after clinical trails

AAnimal research has led to great discoveries

AX XXX XXXXXXXXXXXXDOD
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The 3Rs Principles »@; Engicring Comoriom

Aln 1959, Rex Burch and William Russell proposed a principle for
numane animal experimentation (Russell, Burch, The principles of
numane experimental technique, 1959).

AThe 3R principles refers to three fundamental concepts: replacement,
reduction and refinement.

AReplacement: replace the animal model with an alternative model;

AReduction: reduce the number of individuals used in a certain
experimental protocol as much as possible;

ARefinement: to refine, or improve, the experimental conditions to
which animals are subjected.




9 dzNE LIS Qa f S3A & faf dhdnn

Englneerlng Conso

testing (EC Directive 2010/63) ¥ =eee=

Aln Europe, the law prohibits the sale of cosmetic products tested on
animals (since March 2013 in absolute terms and since 2009 in large
part).

Aln Italy the use of primates in laboratories is prohibited.

AHowever, drugs must (by law) undergo different stages of
experimentation:

AAt least 2 live animal species
AAt least one must be nerodent

Aln other countries (USA, Japan, India, China) laws are less stringent
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Biomedical research: replaceme%’

ough Education

Pancreas

¥ Blood
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Replacement

In vitro methods
A Organon-a-chip -
A Bodyon-a-plate Aln silicomethods




Theanimalmodel inmedical v Afican Bl
device testing

ASafetytesting
Abiocompatibility

APerfomancdestingfor pre-clinicalassessment
A Complexanatomies
A Complexphysiologicatesponses

AQuialitycontrol
Atest for absenceof pyrogensn theinfusionalimplantabledevices




Biocompatiblility
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Bloodcompatibility

_ocal anasystemidoxicity
rritation, sensitization
_ocaleffectsat implants

Genotoxicityand reproductive
developmentakoxicity

- b

Bone toimplant contact
& is a greatparameterto

Skinirritation test

evaluatehow well the
implant is healed




Device Cateqer s Exmrrples
o Elec odes, exterra | prostheses, fiation f=pes, conpression bandages, rronitors of
VRS Tpes
Contact knses, urinay catheters, niravaginal and nira nestnal devices (storech
Surface devices Mucous rmenbranes thbes, srodoscopes, cobnoscopes, qastrascopes), endotracheal ubes,
broncho=scopes, dentalprostheses, orfindontc devices, LIbs
Ereached or Uizer, burn, and granulation tiesue dressngs or bealing devices, ozclsive patches
conprornised surfaces
Blood path indrect Sotion adrnn istration sets, eactension sets, Tansker s2ts, bood sdrinisration et
Euternal TEaueboneidentn Laparoscopes, arthroscopes, danng svseme, dental o= rents, dental filling
n I'*"' _ 0 rnerun kating mets mls, skn stEples
CO Frrrun icating
destjces niravascublr cathetars, Brporary paceneker ekcirodes, oawgenators, exracorporeal
Crocuktng bood onwlenator wbing and accessories, drlvaers, diaks = wbing and accessor es,
herrcadsorbents and i rrunoadsorbents
Orhopedic pie, pEtes, replasement ponts, bone prostheses, cemrments and
Ticmahone niraosseols devices, pacerekers, drug-supphy devices, neuro ruscu lr sensors
I Bt desices ard sirukEtors, replRcement ®ndons, breast inp Ents, artifc &l Brnses,
"F subperinseal inpEnts, ligation clips
Bl Facermker electrodes, artifical artericvenous fisuke, bear tvabes | wascular gratfts,
niernal drug -delpery cathaters, ventricu br assist devices




Innevation through Education
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ACompatibility withblood flows
A Forexample haemolysiof haemadializerscapiliaries
A Forexample calcificationof heartvalves

ABone implantinteractionsfor osteointegration
A Forexample dentalimplant osteointegrationover time,capabilityto sustainthe load

ABio- resorbableimplants time ofhealing time ofresorbtion, drugcinetics
A Forexample bonefillers, softtissuefillers
A Forexample antiobiotatedbone cement

AFatigue
A Forexample hipimplants heartvalves
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Aln vitro methodsfor pyrogentesting

ASimulators
AForexample organoidsfor localpharmacekineticsand toxicology
AForexample artificial skinfor sensitizatioreffects
AForexample FEAsimulationsfor fatigueof nitinol stents
AForexample dummiesfor implantsand for invasivelevices
AForexample rhythm simulators for ECG

ACadavetabs
AForexample For finetuning of surgicalprocedures
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Innevation through Education

AAnatomicalsettings
Aecg

AUltrasoundcompatible

AGenerichealthyanathomyfor
CV(placement

Lesghan 1000euros.. All
the simulatedpathological

ECGyoumayneed Still cannot reproducea complex

systemsuchasa livingorgansystem-




Cadaveflabisanethicaland
technologicathallenge

AComplexanatomies AComplexethics
' | g2
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Nasalendoscopycanensurecorrectintubation Not reallysavingivesX @ Wdza dental i@@aints y 3
for astheticresults
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ANew ISO 10993 standard feiocompatibility

AReduce®verallnumberof animalsby requestingpreliminaryphysico
chemicalassessment

A Of material
A Ofextractablesandleachables

ASome test fosensitizationirritation, toxicity maybe waived
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AChoosehe correctmodel!
A Sometimeghe biganimalmodelisthe mostappropriate

Aspecificanimal model protocolswith multiple observationend points
A Localeffectsat implant + osteointegration
AHaemocompatibilitand longterm implant effectsfor systemicoxicity

Aspecificanimal modelprotocols controlgroupsfrom veterinary
clinicalmedicine
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A heartwarmingexample test
for pyrogens

1941 to late 1980 State of the art

In vitro MAT
test

Gel clot model LA

Bloodsamplingof crabs non

Multiple injectionsin cageo In vitro Test ormonocytes
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Innevation through Education

1941, Dachau N Bannedin Europesince2013

2014, Italy
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