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Why IVF laboratory design matters

20 Why this topic matters

Design choices influence safety, stability and laboratory discipline.

Protects gametes and embryos

Oocytes, sperm and embryos are
handled outside the body, so exposure
time, temperature, pH and air quality
must be controlled.

Reduces preventable risk

Good layout separates clean work,
support tasks, storage, staff movement
and documentation to reduce
contamination and mix-up risk.

Supports consistent outcomes

Stable design supports standard
operating procedures, equipment
monitoring, witnessing and quality
management.

Workflow clarity

Quality culture

Takeaway: IVF lab design is a patient-safety and embryo-culture issue—not interior decoration.
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38 Learning objectives

By the end, the learner should be able to:

- Define IVF laboratory design in simple scientific language.
2 Identify key laboratory zones and micro-environments.
Explain why air quality and workflow matter.
a2 Recognise common design terminology.

a Avoid beginner misconceptions about IVF lab setup.

Focus: foundation concepts, not legal design approval or clinic-specific protocol writing.
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20 Essential terminology

Six words beginners must understand before discussing design.

ART Clean area HEPA
tAhSS,:Sﬁ;ﬂgﬁfrgi‘gg:i:eecr?lEOl%‘é}gftZ?gz(iﬁzes A controlled area designed to limit particles, High-efficiency particulate air filtration for
bo?iy 8 i microbes and chemical exposure. airborne particles.

VOC Positive pressure Workflow

Xloif ;[11112 ozgilrlllelcfrcg)rrnn fri);[relili;?;rgarozlrézrcllilrtlamlcal Air pressure pattern that helps push cleaner air The planned movement of people, samples,
agents Y 5 outward. materials and records.

Takeaway: design vocabulary links engineering, embryology and quality management.

Inside Embryo by Aurion « Beginner  IVF Laboratory Science and Procedures [1.3.4]



Biological and laboratory foundation Inside Embryo by Aurion

59 The biological foundation

Embryos need a stable, low-stress in-vitro environment.

Why the environment matters

During in-vitro fertilisation, cells are handled outside the reproductive
tract and may be sensitive to temperature, pH, osmolality and
exposure time.

. J
4 N\ 4 N\
Stable temperature Stable culture
Warm stages and short handling Incubators support gas, humidity
reduce avoidable temperature and pH conditions for culture
drift. media.
. J . J
Clean air Safe workflow
Alr }}andhng i }‘educe Minimises avoidable handling,
particles and chemical .. . .
o mixing and interruptions.
contamination.

Takeaway: laboratory design protects the embryo culture micro-environment.
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Patlents

Design starts with workflow

Plan the path before planning the walls.

Clinical samples enter with identity checks.

Samples

Gametes move through defined workstations.

Embryos

Culture, observation and decisions need minimal disturbance.

Records

Every action links to traceable documentation.

Takeaway: a laboratory should make the correct pathway the easiest pathway.
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79 Zone the laboratory

Separate clean work, transition and support functions.

Core idea

Not every laboratory task needs the same
environmental control.

Cleaner-to-less-clean logic

Samples and sterile consumables should not
repeatedly cross dirty or crowded pathways.

Design outcome

Zones reduce unnecessary movement and protect
critical manipulation areas.

‘ Clean embryo area ’ ‘ Airlock / transfer ’ ‘ Support / utility ’

Takeaway: zoning creates behavioural discipline before a procedure even starts.
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g Control air quality

IVF laboratories control particles, microbes and chemical exposure.

SN R L Particles VOCs

Managed with material choice,

Reduced with high-efficiency ventilation and carbon-based

particulate air filtration.

chemical filtration.
. J . J
Pressure Monitoring
Positive pressure may help limit Conditions should be checked and
entry of outside air. documented over time.

Takeaway: clean air means particle control and chemical control—not only visible cleanliness.
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Step 4 — Choose safe materials Inside Embryo by Aurion

o¥ Choose safe materials and surfaces

The room itself can become a source of risk.

Beginner-safe principle Why it matters

Flooring Seamless, easy to clean, no carpet Reduces dust and contamination traps
Walls and benches Smooth, non-shedding, cleanable Supports routine cleaning

Paints / sealants Low odour and low VOC when possible Limits chemical off-gassing

Furniture Minimal, cleanable and needed only Reduces clutter and particles

Rule of thumb

If a material smells strongly, sheds particles, is hard to clean or traps dust, it deserves extra scrutiny before use in embryo areas.

Takeaway: finishes and furniture are part of the embryo-culture environment.
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Step 5 — Place equipment around micro-environments Inside Embryo by Aurion

§i) Equipment placement protects micro-environments

Incubators, microscopes and benches must support fast, stable handling.

Incubator access

Short, planned door openings help preserve culture conditions.

Microscope proximity

Locate observation and manipulation tools to reduce transfer
distance.

Alarm visibility

Critical equipment should be monitored and easy to respond to.

N
J/

Backup planning

Power, gas and emergency plans are design decisions, not
afterthoughts.

Takeaway: the best equipment layout reduces disturbance and prevents rushed handling.
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29 IVF laboratory design process

A beginner-friendly sequence from plan to safe operation.

Operational
review

Air & material Equipment

Clinical need Workflow map Zoning plan control layout

QC + SOPs

Controlled laboratory
practice

Takeaway: good IVF design is planned, validated, documented and reviewed.
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Important structures and classifications Inside Embryo by Aurion

20 Core zones in an IVF laboratory

Each zone has a specific protective purpose.

4 \

Critical manipulation zone Culture zone

Oocyte search, insemination, ICSI, embryo handling Incubators and controlled embryo culture
. J
4 \

Transition zone Support zone

Gowning, pass-through, reduced traffic entry Preparation, storage, washing or utility tasks
. J
4 \

Cryostorage zone

Liquid nitrogen storage and inventory control

Takeaway: classification helps staff know what control level each activity needs.
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5% Andrology space vs embryo culture laboratory

Both are important, but their environmental needs are not identical.

ANDROLOGY SPACE EMBRYO CULTURE LAB
_ . . « What happens: oocyte, zygote and embryo
What happens: semen analysis and sperm preparation. e T -
« Main difference: lower environmental sensitivity than open » Main difference: stricter control of air, heat and
embryo handling. disturbance.
« Important limitation: sterile sperm preparation still needs  Important limitation: design supports outcomes but cannot
separation and QC. guarantee them.

Takeaway: similar labels do not mean identical design requirements.

[1,2]
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Factors influencing the process or outcome
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w | IVF laboratory performance is multifactorial

Design interacts with people, biology and quality systems.

Air quality Staff practice

eaining + disciol
HEPA + VOC control raining -+ discipiine

IVF lab
performance

/

Gamete biology

Equipment

Monitoring + backup

Patient-specific variation Consumables

Toxicity and lot control

Workflow

Traceability + minimal disturbance

Takeaway: ART outcomes are multifactorial; no single design feature predicts success.
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Common misconceptions and beginner errors Inside Embryo by Aurion

5% Common beginner misconceptions

Correcting these early prevents unsafe assumptions.

4 \
“A sterile room is enough.” “More equipment means better lab.”
Embryology also needs stable air chemistry, temperature and workflow. Poorly placed equipment can increase disturbance and risk.
. J
4 \
“Design guarantees pregnancy.” “Andrology and embryo culture are the same.”
Design supports safe practice; outcomes remain multifactorial. They overlap, but environmental needs differ.
. J
4 \

“Cleaning products are always harmless.”

Odours and residues may matter in embryo areas.

Takeaway: good teaching separates design support from biological certainty.
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Practical and clinical relevance Inside Embryo by Aurion

Where learners see design in practice

Design becomes visible during everyday IVF laboratory work.

During oocyte pick-up

Quick transfer to controlled handling areas.
. J

~\
J/

During insemination / ICSI

Microscope, warming and media stations nearby.

During culture checks

Incubator access and observation workflow matter.

During cryostorage

Inventory, alarms and safety planning protect specimens.

Takeaway: design appears in every handoff, observation, record and emergency response.
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70 Key takeaways

A visual recap of the foundation concepts.

- IVF laboratory design is a biological safety concept.

2 Workflow comes before room aesthetics. @

Zoning separates clean, transition and support tasks. CONTROLLED
PRACTICE

4 Air quality includes particles and chemical contaminants.

a Materials and cleaning choices matter. l ﬁ

6 Equipment layout protects micro-environments.

Outcomes are multifactorial and never guaranteed.

Takeaway: a premium IVF lab is designed for embryos, staff and safe decisions.
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#" Knowledge check

Five quick beginner-level questions.

Question 1
True/False: IVF lab design can guarantee live birth.

Question 2
Which term refers to airborne chemicals: HEPA or VOC?

Question 3
Name one reason for zoning an IVF laboratory.

Question 4
Multiple choice: What should come first? A) workflow map B) paint colour C) furniture style

Question 5
Identify one feature that protects culture stability.

Answers are provided in speaker notes.
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Thank You
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This presentation is intended for scientific and educational use. It does not replace institutional
protocols, formal professional training, clinical judgement or individual medical advice. ART
outcomes are multifactorial and cannot be predicted from a single test, observation, embryo grade
or laboratory parameter.
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