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Summary of Ethical Issues in ScienceSummary of Ethical Issues in Science

•• Scientific research effort must be built on Scientific research effort must be built on 
trust.trust.
- That the reports by other scientists are valid.
- That sources of novel ideas will be properly

acknowledged.

AlbertsAlberts and Shine, Science 66:1660, 1994.and Shine, Science 66:1660, 1994.



Summary of Ethical Issues in ScienceSummary of Ethical Issues in Science

•• Responsibility Lies with the Research Responsibility Lies with the Research 
Community.Community.
– Some by administrators, journal editors, 

societies, granting agencies and the government.
– Greatest responsibility lies with the scientist 

conducting research.

AlbertsAlberts and Shine, Science 66:1660, 1994.and Shine, Science 66:1660, 1994.



Summary of Ethical Issues in ScienceSummary of Ethical Issues in Science
•• UncertaintyUncertainty

- Past scientists learned ethics informally by working with 
senior scientists.
- Today pressures to succeed are high and society has higher 
expectations from expenditure of research funding.
- Pressures include:  finding money, competition, teaching 
and administration.
- Will formalized training on ethics of research be enough?
- Institutions need to establish trust with the public if 
research is to succeed.

AlbertsAlberts and Shine, Science 66:1660, 1994.and Shine, Science 66:1660, 1994.



Data Control and ManagementData Control and Management
•• Claims of a patentable invention (and disputes Claims of a patentable invention (and disputes 

among inventors about who deserves the among inventors about who deserves the 
greater share of royalties).  greater share of royalties).  

•• Rights to publish (authorship) and apply for Rights to publish (authorship) and apply for 
grants depend on who owns the data.grants depend on who owns the data.

•• Critical Critical -- a complete set of data that identifies a complete set of data that identifies 
the investigator who collected data, when and the investigator who collected data, when and 
where.where.



What Constitutes Research Data?What Constitutes Research Data?
•• Intermediary products of research.Intermediary products of research.

–– Biological specimens.Biological specimens.
–– Information recorded about biological specimens.Information recorded about biological specimens.
–– Unpublished written material based upon Unpublished written material based upon 

information describing biological specimens.information describing biological specimens.

•• Contrasted to the final products of research = Contrasted to the final products of research = 
scientific article or the patent (covered by scientific article or the patent (covered by 
patent law).patent law).



Biological SpecimensBiological Specimens

•• Biological Organisms (Transgenic mice).Biological Organisms (Transgenic mice).
•• Tissues or cells of human or animal origin or Tissues or cells of human or animal origin or 

images of the same.images of the same.



Information recorded about biological specimens Information recorded about biological specimens 
and unpublished written materialand unpublished written material

•• Written materials include laboratory notebooks, Written materials include laboratory notebooks, 
records or minutes of research meetings, grant records or minutes of research meetings, grant 
applications, research protocols and manuscript applications, research protocols and manuscript 
drafts.drafts.

•• Information extracted from medical records or Information extracted from medical records or 
interviews with study subjects and other survey interviews with study subjects and other survey 
data or time spent observing humans or animal data or time spent observing humans or animal 
behavior.  behavior.  

•• Information from research which is entered into Information from research which is entered into 
computer storage.computer storage.



Integrity of Primary DataIntegrity of Primary Data
• There is a necessity for reporting fully and 

accurately the results of research.  Such 
reporting establishes data authenticity, 
authorship and intellectual property.

• Principle Investigators have the final 
responsibility for data integrity.



Responsibility of Principle Investigator Responsibility of Principle Investigator 
• Validity and quality of the data and manuscripts 

generated from their laboratories.
• Fulfilling departmental and University research and 

publication standards, policies and procedures.
• Orienting students, research fellows, residents and 

staff to those standards, policies and procedures.
• Overseeing work performed by students, research 

fellows, residents and staff to assure that these 
standards are upheld.



Protocol Protocol –– carefully defined ahead of timecarefully defined ahead of time



Protocol Protocol –– carefully defined ahead of timecarefully defined ahead of time



Methods ProtocolMethods Protocol



Set up SheetSet up Sheet



MonocyteMonocyte/ Macrophage Culture/ Macrophage Culture



Digital Alteration of ImagesDigital Alteration of Images



Journal of Cell Biology Guidelines on 
Image acquisition and manipulation 

•• 1. Make and model of microscope1. Make and model of microscope
2. Type, magnification, and numerical aperture of the 2. Type, magnification, and numerical aperture of the 
objective lensesobjective lenses
3. Temperature3. Temperature
4. Imaging medium4. Imaging medium
5. 5. FluorochromesFluorochromes
6. Camera make and model6. Camera make and model
7. Acquisition software7. Acquisition software
8. Any subsequent software used for image processing, 8. Any subsequent software used for image processing, 
with details about types of operations involved (e.g., type with details about types of operations involved (e.g., type 
of of deconvolutiondeconvolution, 3D reconstructions, surface or volume , 3D reconstructions, surface or volume 
rendering, gamma adjustments, etc.).rendering, gamma adjustments, etc.).

•• No specific feature within an image may be enhanced, No specific feature within an image may be enhanced, 
obscured, moved, removed, or introduced.obscured, moved, removed, or introduced.



Journal of Cell Biology Guidelines on 
Image acquisition and manipulation 

Choosing the correct application: The problem with PowerPointChoosing the correct application: The problem with PowerPoint
•• Adobe Adobe Photoshop Photoshop is an imageis an image--processing application. The only processing application. The only 

way to properly ensure the integrity of the resolution of your way to properly ensure the integrity of the resolution of your 
original image is to open it in Photoshop at the size and original image is to open it in Photoshop at the size and 
resolution at which it was acquired.resolution at which it was acquired.

•• Microsoft Microsoft PowerPoint PowerPoint , however, is presentation software. That , however, is presentation software. That 
is, it is meant to create figures that will be projected on a scis, it is meant to create figures that will be projected on a screen, reen, 
not printed. You may be able to obtain a nice printout of your not printed. You may be able to obtain a nice printout of your 
PowerPoint files, but that is because the printer driver is creaPowerPoint files, but that is because the printer driver is creating ting 
resolution to place on the paper.resolution to place on the paper.



Journal of Cell Biology Guidelines on 
Image acquisition and manipulation 

• RGB: A 6 X 6 inch image at 300 dpi should be 
about a 10 Mb TIFF file.

• Grayscale: A 6 X 6 inch image at 300 dpi should 
be about a 3 Mb TIFF file.



Jessica Banks CaseJessica Banks Case
•• Jessica Banks has just earned her Ph.D. and wants Jessica Banks has just earned her Ph.D. and wants 

to take her laboratory notebooks when she leaves to take her laboratory notebooks when she leaves 
for her new job (tenurefor her new job (tenure--track position in a midtrack position in a mid--
sized western liberal arts college).  sized western liberal arts college).  

•• Her major professor, Brian Hayward, objects.  He Her major professor, Brian Hayward, objects.  He 
exclaims exclaims ““You canYou can’’t take those notebooks away t take those notebooks away ––
they belong to the lab!they belong to the lab!””

•• Banks is confused. Banks is confused. ““But I did the work, and I But I did the work, and I 
wanted to follow up on it.  I canwanted to follow up on it.  I can’’t do that without t do that without 
the notebooks.the notebooks.””

BebeauBebeau MJ, et al.,  Indiana UniversityMJ, et al.,  Indiana University



Jessica Banks CaseJessica Banks Case
•• Professor Hayward is adamant.  Professor Hayward is adamant.  ““II’’m sorry, but you m sorry, but you 

should understand this.  This lab is a joint should understand this.  This lab is a joint 
enterprise, and all the work you did was funded by enterprise, and all the work you did was funded by 
money I brought in with my grants. The notebooks money I brought in with my grants. The notebooks 
dondon’’t belong to you, nor to me;  they belong to the t belong to you, nor to me;  they belong to the 
lab, and the work will be continued in this lab.  Ilab, and the work will be continued in this lab.  I’’ve ve 
already talked to one of the new students about already talked to one of the new students about 
working on those projects this fall.working on those projects this fall.””

•• Banks, seeing her plans fall apart around her, Banks, seeing her plans fall apart around her, 
protests, but Hayward is implacable.  After a few protests, but Hayward is implacable.  After a few 
minutes, she stalks away, without the notebooks.minutes, she stalks away, without the notebooks.

BebeauBebeau MJ, et al.,  Indiana UniversityMJ, et al.,  Indiana University



Data OwnershipData Ownership
• Methodology and experimental notebooks and 

related data and records (including computer files) 
are the property of the University of California and 
the PI of the laboratory/funding source.

• Should remain in the laboratory.  Copies may be 
taken away from the University with approval from 
the PI and the University.

• If an investigator resigns from the University, 
arrangements should be made to transfer ownership 
of original materials.



Graduate Student/Post doc versus PI/Major ProfessorGraduate Student/Post doc versus PI/Major Professor

• PI owns the data even if grad student/post doc 
generated it in the PI’s laboratory.

• If grad student/post doc leaves the University, 
their lab notebook and all original data stay 
with the PI.

• PI determines when is the appropriate time to 
publish the data. 

• Laboratory culture is critical determinant.



Maintenance of Data Notebooks and RecordsMaintenance of Data Notebooks and Records

• Gold standard = Bound notebook with 
consecutively numbered pages with 
permanent, sewn binding.



Minimum Information for Data NotebookMinimum Information for Data Notebook
• Title of the study.
• PI’s name.
• Dates the study starts and ends.
• Associated Investigator’s names.
• Hypothesis or study goals.
• Biological materials used.
• Special reagents, antibodies and probes used.
• Study specific treatment groups and projected number of 

subjects (animal protocol).
• Statistical methodology used.
• Time line showing sequence of events.
• Raw data and special procedures.
• Brief experiment and study conclusions.



Keeping Experimental NotebooksKeeping Experimental Notebooks
•• Each entry should be stand alone permitting Each entry should be stand alone permitting 

others to replicate work.others to replicate work.
•• Experiments are logged in chronological Experiments are logged in chronological 

sequence and dated plus initials.sequence and dated plus initials.
•• Should be kept only in ink with no erasures or Should be kept only in ink with no erasures or 

whitedwhited--out changes.  Mistakes should have a out changes.  Mistakes should have a 
single line through ink in a different color single line through ink in a different color 
with corrected data beneath with a brief with corrected data beneath with a brief 
explanation.explanation.



Keeping a Master LogKeeping a Master Log

• Multi-laboratory studies with several 
investigators, the PI should keep a master log 
to catalog the experiments.

• Titles of the studies done, investigator’s 
names and inclusive dates of the experiments.

• Computer files should be have multiple 
backups with at least one off site.



Storage of DataStorage of Data

• All data notebooks and related data and 
records should be stored in the department or 
laboratory for 5 years after the date when 
funding for the study ends.



Research Data and the Freedom of Information ActResearch Data and the Freedom of Information Act

•• Data that can be requested must be related to Data that can be requested must be related to 
findings that are used by the federal findings that are used by the federal 
government in developing an agency action.government in developing an agency action.

•• ““DataData”” excluded include excluded include –– preliminary preliminary 
analyses, plans for future research and analyses, plans for future research and 
communications with colleagues. communications with colleagues. 

•• Also excluded are human subject Also excluded are human subject 
identification data and protection of identification data and protection of 
intellectual property data.intellectual property data.



California Public Records ActCalifornia Public Records Act

•• Designed to give the public access to Designed to give the public access to 
information information ““recordsrecords”” in possession of public in possession of public 
agencies.agencies.

•• "Records" include all communications related "Records" include all communications related 
to public business "regardless of physical to public business "regardless of physical 
form or characteristics, including any writing, form or characteristics, including any writing, 
picture, sound, or symbol, whether paper,picture, sound, or symbol, whether paper,……, , 
magnetic or other media."  Electronic records magnetic or other media."  Electronic records 
are included, but software may be exempt.are included, but software may be exempt.



California Public Records ActCalifornia Public Records Act
•• Access is immediateAccess is immediate and allowed at all times during and allowed at all times during 

business hours. Staff need not disrupt operations to allow business hours. Staff need not disrupt operations to allow 
immediate access, but a decision whether to grant access immediate access, but a decision whether to grant access 
must be prompt.must be prompt.

•• An agency has 10 days to decide if copies will be An agency has 10 days to decide if copies will be 
provided.provided.

•• The agency must justify the withholding of any recordThe agency must justify the withholding of any record by by 
demonstrating that the record is exempt or that the public demonstrating that the record is exempt or that the public 
interest in confidentiality outweighs the public interest in interest in confidentiality outweighs the public interest in 
disclosure.disclosure.

•• Copy costs are limited to "statutory fees"Copy costs are limited to "statutory fees" set by the set by the 
Legislature (not by local ordinance) or the "direct cost of Legislature (not by local ordinance) or the "direct cost of 
duplicationduplication””, usually 10 to 25 cents per page. Charges for , usually 10 to 25 cents per page. Charges for 
search, review or deletion are not allowed.search, review or deletion are not allowed.
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