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https://nc3rs.org.uk/news/driver-recommendations-improving-quality-vitro-research
https://nc3rs.org.uk/3rs-resources/driver-recommendations/about
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https://doi.org/10.1371/journal.pbio.2005282
https://doi.org/10.1371/journal.pbio.2007054
https://doi.org/10.1371/journal.pbio.3000022
https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-unit
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https://nc3rs.org.uk/3rs-resources/driver-recommendations/risk-bias
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https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-groups-and-exclusions
https://nc3rs.org.uk/3rs-resources/driver-recommendations/data-availability-and-presentation
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roremene  Responsibility begins before animals enter the study

When we think about reducing animal experiments, new technologies often come to mind. But we also need grounds for
trusting what those technologies show. If a promising cell-based result becomes the reason for an animal experiment, the

checks made along the way belong in the ethical discussion.

JULY 2026

THIS ISSUE

Ordinary questions in new guidance
ya & What another researcher needs to know

Launched by NC3Rs on 23 July 2026, DRIVER stands for

. , , , A promising result alone is not enough to decide what
Designing and Reporting In Vitro Experiments

comes next. What should be recorded so that another

Responsibly. Its six recommendations guide the design
P y 8 & researcher can examine it and make that decision?

and reporting of cell cultures, organoids and organ-

This report asks about that responsibility. The source

on-chip studies. They ask what was counted, how . ,
, documents do not establish how many animals
the experiment was conducted and why some data , ,

adoption of DRIVER will save.
were excluded.

| write as a Christian ethics adviser without specialist training in medicine or biology, not as a substitute for experimental-design or statistical advice.
NC3Rs launch announcement - Scope and development
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https://nc3rs.org.uk/news/driver-recommendations-improving-quality-vitro-research
https://nc3rs.org.uk/3rs-resources/driver-recommendations/about

e More points do not necessarily mean more evidence

Taking many images from one culture dish does not create the same number of independent experiments. Yet declaring
that n must always be the number of donors would also be too simple. We need to know where treatment was

independently assigned and what the intended conclusion concerns.

A USEFUL DISTINCTION

Count and interpretation belong together

ILLUSTRATION

What thirty images leave unanswered

DRIVER distinguishes the experimental unit receiving

Imagine thirty fields photographed from the same : : .. :

, _ treatment, the biological unit of interest and the unit
dish. The image count tells us how much was

o , actually measured. Shared donors, cultures or runs

observed, but not whether the finding holds in another : : :

_ can create relationships among observations that the

culture or donor. An adequate sample size depends on _ - .

_ _ _ _ analysis must address. A useful beginning is to explain

the question and design of the particular experiment.
what each reported number counts.

Lazic et al. (2018), Jordan’s comment and the authors’ response show why dependence and design-appropriate analysis matter alongside units.
DRIVER item 1

TERTIA OPTIO - RESEARCH ETHICS REPORT 07 03/14


https://doi.org/10.1371/journal.pbio.2005282
https://doi.org/10.1371/journal.pbio.2007054
https://doi.org/10.1371/journal.pbio.3000022
https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-unit

BIAS WITHOUT BAD

Honest work can still produce a biased result

It is human, not uniquely scientific, to notice what we hoped to see. That makes it reasonable to ask what safeguards were

used, beyond an assurance that everyone took care. Cell-based experiments also deserve scrutiny of allocation, processing

order and assessment.

ARRANGEMENT
Where did the difference come from?

Suppose controls occupy one plate and treated
samples another. Differences between plates may then
be confused with treatment. Does plate, day or
processing order always change with the treatment?

ASSESSMENT

Can a judgment be made without the group label?

Consider randomization and masked assessment

where appropriate. Where masking is difficult, explain
what could and could not be concealed. Automated
measurement does not remove the choices involved in

selecting images or setting an analysis.

DRIVER item 2: choose and document safeguards suited to the experiment and its practical constraints.

TERTIA OPTIO - RESEARCH ETHICS REPORT 07
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https://nc3rs.org.uk/3rs-resources/driver-recommendations/risk-bias

et What “the same method” may leave out

Saying that an experiment followed a published method is not always enough to establish what actually happened. Closing

that gap can save a colleague’s time and give the next study a sounder starting point.

MODEL
What materials produced this result?

Consider the source and characteristics of the cells,
culture conditions and relevant quality checks, such as
identity and contamination testing. In vitro does not
automatically mean free of animal-derived materials.
The origins of tissues and reagents remain relevant.

PROCEDURE

What changed since the last run?

A reagent lot, instrument setting, exposure time or
software version may have changed. Is that visible in

the record? Citing an earlier method while omitting

modifications leaves the next researcher guessing. The
suitability of a new material cannot be established by
its name alone.

DRIVER item 3: model - Item 4: procedures - Animal-derived materials and the 3Rs. The feasibility and effects of changing materials require context-

specific assessment.

TERTIA OPTIO - RESEARCH ETHICS REPORT 07
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https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-model
https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-procedures
https://nc3rs.org.uk/3rs-resources/driver-recommendations/about

cesovsaee Why was that point left out?

An unexpected value poses a difficult question: did the experiment go wrong, or was the expectation wrong? Not every

measurement must be included in an analysis. But the source data and reasons for exclusions should be retained so that

others can follow the decision.

EXCLUSION
Decisions before and after seeing the result

Set foreseeable exclusion criteria in advance.
Unexpected technical failures can still occur, so a
later decision is not automatically misconduct. Its
timing, reasons and consistent application across
groups matter.

TRACEABILITY

A route back from the figure to the data

An average can conceal the distribution and structure

of the observations. Linking source data, processing

and exclusions makes the interpretation open to
scrutiny. Where human-derived data or other
constraints limit sharing, specify access conditions
consistent with consent and institutional procedures.

DRIVER item 5 - Item 6. Where sharing is restricted, explain why and how readers can request access.

TERTIA OPTIO - RESEARCH ETHICS REPORT 07
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https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-groups-and-exclusions
https://nc3rs.org.uk/3rs-resources/driver-recommendations/data-availability-and-presentation

THE NEXT

THE NEXT What follows from an effect seen in cells?

Even a well-recorded, repeatedly observed cellular effect leaves open whether the same effect will occur in a human body.
DRIVER helps researchers assess design and reporting quality and choose a model suited to their question. Whether the
results justify an animal experiment requires a further judgment.

A REASON TO WAIT

Waiting can also be a reasoned decision

A REASON TO CONTINUE

What requires an animal to answer?
If the underlying data are unreliable, further checks

What would the next stage teach us? Are we passing an
5 > 5 may be needed first. Yet waiting for perfect evidence

unresolved problem from the cell experiment on to

could defer every study indefinitely. Is the remaining

animals? If a less burdensome route is available, we _ , _
uncertainty a question the proposed animal

experiment can answer, or a problem that needs to be
resolved in the earlier experiment?

should be able to explain why it would not answer the
question adequately.

These are the author’s ethical questions, informed by DRIVER’s 3Rs rationale. DRIVER neither approves an animal experiment nor validates a
replacement method, and does not replace required institutional or veterinary review.

TERTIA OPTIO - RESEARCH ETHICS REPORT 07 07/ 14


https://nc3rs.org.uk/3rs-resources/driver-recommendations/about

oo owe - Who pays for greater care?

“Keep better records” sounds reasonable. It is an incomplete proposal if the extra work always falls on students and

technical staff. A laboratory asking for trustworthy evidence also needs to provide time, training and someone who can

help check it.

AN OBJECTION
Will more checks slow research down?

They may. Requiring the same level of confirmation
from every exploratory experiment could discourage
worthwhile attempts. Teams should agree which
checks matter most for the next decision and explain
what they add relative to their cost.

Counting animals is not the whole account

Time saved now may become a burden for another
researcher or for animals later. Further checks also
consume materials and may use animal-derived
resources. Teams need to decide what to check,
how much it will help the decision, and who will do
the work.

These are questions about the cost of checking and how work is shared. Any reduction in animal use would need separate evaluation.

TERTIA OPTIO - RESEARCH ETHICS REPORT 07
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A Reading ordinary records through the language of faith

PRACTICE

Luke 16:10-13 addresses fidelity with wealth and serving God rather than riches, not laboratory rules. Its concern with
entrusted responsibility prompts a question: when colleagues rely on our data, should we not also share their limitations
and reasons for exclusions?

Respect for science and responsibility for life Faith should not become an additional burden
Laudato si’, paragraph 130, places conditional Christian responsibility should not make it easier to
acceptance of animal experimentation alongside limits condemn someone who makes a mistake. Believers

on needless suffering. United Methodist Social may still disagree about the permissible limits of
Principles recognise animals’ inherent worth and the animal research. Rather than settle those limits for
value of science, while calling for high ethical every case, this report asks for relationships in which
standards in research. uncertainty can be admitted and examined together.

Luke 16:10-13 - Francis (2015), §130 - UMC Social Principles D and F. These are not a single position of all Christians; the UMC and Korean Methodist
Church are distinct denominations. The application to records and the objections are the author’s reflection.
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G Bring one figure to the next meeting

Instead of creating another form, choose one cell-based figure that will support a proposed animal study. These are
discussion suggestions, not SNUBH procedures. Naming a reviewer and a date to return to open questions can make

responsibility clearer.

1 Name what each point represents 2 Find one changed condition
Identify donors, cultures, wells or measurements, and Choose a recent change in material or procedure and
show where treatment was assigned. locate its record and suitability checks.

4 Write the reason for the next step
3 Trace what was left out

_ _ Describe the animal-study question and the limits of
Follow the route from source data to the final figure,

_ _ _ L _ current evidence in one paragraph. Assign outstanding
including exclusions, their timing and processing.

checks and a review date.

Items 1-3 offer ways to discuss DRIVER; item 4 is an advisory question about subsequent animal use. They are not additional official requirements.
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https://nc3rs.org.uk/3rs-resources/driver-recommendations

o Four questions around a single figure

Q1 What does this figure establish, and what does it still leave unanswered?
Q2 When an unexpected result is excluded or repeated, can a student or staff member comfortably ask why?
Q3 If we could make one more check before using animals, which would we choose? How likely is it to change the decision?

Q4 Can we explain the need for this research and its remaining responsibilities to a colleague who does not share our religious

language?

Keeping a record also serves the next researcher. Before starting an animal experiment, colleagues can examine together how far

the available evidence supports their decision.
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souRcEs - 1 A discussion about experimental units

01  What exactly is ‘N’ in cell culture and animal experiments? 02  Population sampling affects pseudoreplication
Lazic SE, Clarke-Williams CJ, Munafo MR. Jordan CY.
PLOS Biology. 2018;16(4):€2005282. PLOS Biology.2018;16(10):€2007054.
DOI 10.1371/journal.pbio.2005282 - PMID 29617358 DOI 10.1371/journal.pbio.2007054 - PMID 30321169
Methodological discussion with a literature survey; its survey Formal Comment emphasising sampling and correlations
percentages are not used as estimates of current practice. among observations.

03  Training in experimental design and statistics is essential: Response to Jordan
Lazic SE, Clarke-Williams CJ, Munafo MR.
PLOS Biology. 2018;16(10):€3000022.
DOI 10.1371/journal.pbio.3000022 - PMID 30321171

Author response on design, analysis and training. This exchange is scholarly discussion, not a retraction or correction notice.

References rechecked 2 October 2026. If PubMed requests browser verification, use the DOI link for the open-access article.
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https://doi.org/10.1371/journal.pbio.2005282
https://pubmed.ncbi.nlm.nih.gov/29617358/
https://doi.org/10.1371/journal.pbio.2007054
https://pubmed.ncbi.nlm.nih.gov/30321169/
https://doi.org/10.1371/journal.pbio.3000022
https://pubmed.ncbi.nlm.nih.gov/30321171/

souRcEs - 2 The 2026 DRIVER source materials

04  DRIVER: launch and scope
NC3Rs announcement, 23 July 2026
Designing and Reporting In Vitro Experiments Responsibly

The 2026 guidance extends the 2023 RIVER preprint to study
design and conduct. It is not legislation or a list of approved
replacements. About page rechecked 4 October 2026.

06 Models and procedures

3. Experimental model
4. Experimental procedures

Read model characteristics and quality control alongside the
procedures actually used.

05

07

Units and bias
1. Experimental unit

2. Risk of bias

Official guidance on replication, allocation and assessment.

Exclusions and data

5. Experimental groups and exclusions
6. Data availability and presentation

Guidance on exclusions, traceable data and justified access
restrictions.

References rechecked 2 October 2026. If PubMed requests browser verification, use the DOI link for the open-access article.
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https://nc3rs.org.uk/news/driver-recommendations-improving-quality-vitro-research
https://nc3rs.org.uk/3rs-resources/driver-recommendations/about
https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-unit
https://nc3rs.org.uk/3rs-resources/driver-recommendations/risk-bias
https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-model
https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-procedures
https://nc3rs.org.uk/3rs-resources/driver-recommendations/experimental-groups-and-exclusions
https://nc3rs.org.uk/3rs-resources/driver-recommendations/data-availability-and-presentation

SOURCES - 3 Texts, interpretation and their limits

08 Luke 16:10-13

USCCB, NABRE (2011), Luke 16. Read in its context of wealth 09 Laudatosi’, §130

and fidelity; the laboratory application is the author’s Francis. Encyclical, 24 May 2015. Official Vatican English text.
reflection. If access is restricted, see Vatican NAB text and Conditional acceptance of animal experimentation is read
notes (earlier edition). Text and notes compared 4 October alongside limits on needless suffering.

2026.

10  United Methodist Social Principles
The Book of Discipline of The United Methodist Church, 2020/2024. “Community of All Creation”, D. Caring for All Creatures; F. Affirming
Science and Traditional Wisdom. Not presented as the policy of the Korean Methodist Church.

References rechecked 2 October 2026. If PubMed requests browser verification, use the DOI link for the open-access article.
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https://bible.usccb.org/bible/luke/16
https://www.vatican.va/archive/ENG0839/_PWZ.HTM
https://www.vatican.va/archive/ENG0839/_PWZ.HTM
https://www.vatican.va/content/francesco/en/encyclicals/documents/papa-francesco_20150524_enciclica-laudato-si.html
https://www.umc.org/en/content/social-principles-the-natural-world
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