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Executive Summary

In a biopharma cleanroom, the greater threat is rarely the fire itself. It is the smoke.

A contained, self-extinguishing flame can still release
smoke that migrates through a controlled environment and
settles on product, equipment, and surfaces engineered
to remain contaminant-free. The financial consequences
of that event, including lost batches, halted production,
and full facility decontamination, can dwarf the cost of the
fire damage.

FM Approval Standard 4882 exists to address exactly this
risk. It certifies that interior wall and ceiling materials and
systems used in smoke-sensitive occupancies produce low
smoke levels during a fire event.

What has changed is not the standard. It is the demand for
it. FM 4882 is appearing in more biopharma specifications
than it did five years ago, and the reasons are traceable.

The insurer that writes the standard also publishes
engineering guidance that points owners toward it. The
industry is in the middle of the largest domestic capital
expansion in its history, and new construction is where
a requirement like this can actually be written in.

Property insurance for high-value manufacturing has
tightened. Once a requirement appears in one basis
of design, it tends to carry forward into the next.

This paper makes the case plainly: what FM 4882 is, why
smoke — not fire —is the loss scenario that actually shuts
a GMP facility down, why the requirement is spreading
faster than any mandate would explain, and exactly how
an owner should write and verify it so the certification on
paper matches the walls and ceilings in the room.

What FM 4882 Is

FM Approval Standard Class Number 4882, titled “Class 1
Interior Wall and Ceiling Materials or Systems for Smoke
Sensitive Occupancies,” is a certification administered by
FM Approvals, the independent testing and certification
arm of FM, the commercial property insurer formerly known
as FM Global. It evaluates the interior wall and ceiling
materials and systems used in environments that cannot
tolerate smoke contamination: cleanrooms, pharmaceutical
manufacturing and storage areas, food preparation and
storage areas, and similar smoke-sensitive occupancies.

FM4880 - THE BASELINE

Certifies that interior wall and ceiling panels carry a Class 1 fire
rating and will not self-propagate a fire.
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FM Approvals is a globally recognized, third-party
certification body, and an FM Approved mark signals
that a product has passed rigorous, independent testing
rather than a manufacturer’s own internal assessment.
That independence is the source of its credibility.

It helps to understand FM 4882 as part of a layered set
of standards rather than a single stand-alone test:

FM4882 - BUILDS ON IT - MEASURES SMOKE

A qualifying material must generate significantly less smoke
in a fire event than a conventional panel.
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What FM 4882 Is continued

This layering matters. A panel can pass 4880 for flame
behavior and still generate heavy smoke. FM 4882 closes
that gap, and the cleanroom categorization within it

represents the most demanding smoke-performance tier A panel can pass 4880 for

available.

FM Approval is also not a one-time paperwork exercise.

flame behavior and still

generate heavy smoke. FM

It involves full-scale performance testing, an on-site audit 4882 is the standard that
of the manufacturing facility, and ongoing surveillance closes that gap.

of quality procedures to keep the Approval in force. A
manufacturer cannot test once and coast. The Approval
reflects the state of the production line, not just the state
of a sample.

Why Smoke

is the Central Risk in Biopharma

Smoke behaves in ways that are uniquely damaging to a controlled environment. It is fine, it is mobile, and it travels wherever
air moves, which in a cleanroom is everywhere by design. Unlike a localized water or fire event that can be isolated and
repaired, smoke does not respect room boundaries. It penetrates cleanroom air handling, coats surfaces at a microscopic
level, and leaves residues that are difficult to detect and harder to certify as fully removed. Even a small, quickly contained fire
can introduce particulate and chemical residue across an entire suite.

The downstream costs then follow a predictable and expensive pattern:

Loss Of Product

In-process and stored material, including batches that may represent months of work and
irreplaceable biological inputs, can be written off in a single event.

Equipment and
Filtration Damage

High-value process equipment and HEPA filtration exposed to smoke residue may require
replacement rather than cleaning.

Business Regulated production cannot resume until the environment is re-qualified, turning a contained
Interruption incident into weeks or months of lost output.
Decontamination Often the single largest line item, because a GMP facility must document a verified return to

and Re-Validation
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specification before it can release product again.
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Why Smoke is the Central Risk in Biopharma continued

The stakes rise with the modality

The severity of a smoke event is not uniform across
biopharma. It scales with what is being made in the room.

In traditional small-molecule production, a contaminated
batch is an expensive write-off against a replaceable
inventory. In biologics, the same event can destroy
months of upstream work and a cell bank that cannot
simply be reordered. In autologous cell and gene therapy,
the arithmetic changes again: the batch is one patient’s
material, manufactured on a fixed clinical schedule, and

it cannot be remade from raw inventory. A contamination
event in that suite is not only a financial loss. It is a
treatment that does not reach the person waiting for it.

This is the reason smoke performance belongs in a
contamination control conversation rather than only a life
safety one. Life safety codes are written to get people
out of a building. They are not written to keep a batch
releasable. FM 4882 is one of the few standards that
speaks directly to the second question.

For many pharmaceutical operations, a smoke eventis a
multi-week or multi-month interruption to a revenue stream,
not simply a repair. That asymmetry, in which the smoke
damage far exceeds the fire damage, is precisely the
problem FM 4882 was written to address.

Why FM 4882 is Appearing in More Specifications

Owners and design teams are increasingly asking about FM 4882.
Four forces are behind that, and they reinforce each other.

The insurer that writes the standard also
publishes the engineering guidance

FM occupies an unusual position. It is a commercial
property insurer, a research organization, and a certification
body all at once. Its Property Loss Prevention Data Sheets
are engineering recommendations used by its field
engineers when evaluating a facility.

Data Sheet 1-56, Cleanrooms, addresses cleanroom
construction directly. Its recommended hierarchy is
noncombustible construction first. Where noncombustible
materials cannot be used, the data sheet directs owners to
FM-approved materials for cleanroom use per FM 4882.
FM 4882 is not a code requirement, and no regulator
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mandates it. It is written into the loss prevention guidance
that an insured facility is measured against, meaning it can
be addressed by the risk engineer rather than the code
official.

It is worth stating the nuance accurately, because owners
and their brokers will. The data sheet does not say every
cleanroom must use FM 4882 Approved panels. It says
noncombustible construction is preferred, and that FM 4882
or FM 4910 materials are the path when noncombustible
construction is not practical, which is most of the time in a
modular cleanroom envelope. Overstating this weakens the
argument. Stating it precisely makes it durable.
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Why FM 4882 Is Appearing in More Specifications continued

E A historic wave of new domestic construction

There is no retrofit path to an FM 4882 Approval for a wall
and ceiling system already installed. A requirement like FM
4882 is far easier to write into a new building than to retrofit
into an existing one. The panels either hold the Approval or
they do not. That makes new construction the moment when
the decision gets made, and biopharma is in the middle of an
extraordinary period of new construction.

Driven by tariff policy, Section 232 activity, federal
onshoring pressure, and supply chain lessons learned from
the pandemic, pharmaceutical manufacturers committed
more than $350 billion in new United States investment
during 2025 alone, with some trackers placing the
cumulative pledge total higher still. Merck, Eli Lilly, Johnson
and Johnson, AstraZeneca, AbbVie, and Novartis have each
announced multi-billion-dollar domestic programs.

$350B+ New US pharmaceutical manufacturing
investment committed in 2025 alone

2026-27 When most announced facilities are expected
to break ground

2050s How long the envelope decisions written now

will govern those facilities

The timing matters as much as the total. Most of these
announced facilities were not expected to break ground
until 2026 and 2027, with production realistically
beginning in the 2028 to 2030 window. In other words, the
specification writing for this wave is happening now. Every
one of those projects has a basis of design being drafted,
and the envelope requirements in those documents will
govern facilities that operate into the 2050s.
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Property risk economics for high-value
manufacturing

Insurance for advanced manufacturing has become
more selective. A modern biologics or cell therapy facility
concentrates enormous value into a small, highly serviced
footprint, and underwriters price that concentration
accordingly. Owners insured through FM, or pursuing
Highly Protected Risk status generally, are expected

to demonstrate loss prevention measures rather than
describe them.

FM-approved building materials are a documented,
verifiable measure. They are one of the few envelope
decisions an owner can point to that carries a third-party
mark. That does not guarantee a premium reduction, and
no responsible party should promise one, but it does
give the owner a concrete answer to a question the risk
engineer is going to ask.

ﬂ Specification Inheritance

This is the least discussed driver and possibly the most
powerful. The basis of design language is rarely written
from a blank page. Architecture and engineering firms
carry forward the specification sections that worked on the
last project. Global owners standardize a design template
across a capital program and apply it site to site.

The practical effect is that once FM 4882 appears in

one owner’s cleanroom standard, it tends to persist and
propagate. A requirement introduced by one risk engineer
on one project in 2024 can quietly become the default
across a dozen projects by 2028.

Adoption in this market does not usually arrive
as an announcement. It arrives as a copied
specification section.
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Is There an Industry Initiative Behind FM 4882?

It is worth answering this plainly, because the honest answer is

more useful than the convenient one.

No formal industry mandate requires FM 4882 in new
biopharma builds. No regulator requires it. ISO 14644
does not address it, because ISO 14644 governs
airborne particulate classification rather than material
fire performance. Current Good Manufacturing Practice
and EU GMP Annex 1 govern contamination control and
environmental monitoring, and neither certifies the fire
or smoke behavior of the physical envelope. No industry
association has launched a campaign to make FM 4882
standard practice, and there is no published adoption
target or compliance deadline anywhere in the sector.

Instead, insurer-led adoption is reinforced by a construction
cycle. That is a quieter mechanism than an industry
initiative, but for a capital project, it is a more consequential
one, because it operates through the people who write
specifications and underwrite the asset rather than through
a voluntary program.

An owner should therefore treat FM 4882 as a risk and
asset decision, not a compliance obligation. The question is
not whether a rule requires it. The question is whether the
facility’s smoke exposure, insurance position, and expected
operating life justify specifying an envelope that has been
independently tested for the loss scenario most likely to
shut the building down.

Treat FM 4882 as a risk and

asset decision, not a compliance
obligation.

What FM 4882 Means for Owners and Their Requirements

For an owner planning or specifying a cleanroom, FM 4882 intersects with several

requirements that are already on the table.

Insurance and property risk

Because FM is both a certification body and an insurer,

its Approvals carry weight in underwriting. Specifying
FM-approved wall and ceiling systems supports a more
favorable risk assessment because the insured facility has
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demonstrably reduced its exposure to smoke loss. For
owners insured through FM or pursuing Highly Protected
Risk status, FM-approved building materials are frequently
expected rather than optional.
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What FM 4882 Means for Owners and Their Requirements continued

Specification and procurement

When a specification calls for FM 4882 Approved wall and
ceiling systems, only manufacturers whose systems hold
that Approval can bid compliantly. Owners evaluating bids
should confirm that the claimed Approval is current, applies
to the specific system being proposed, and covers the
assembly as it will be installed.

FM 4882 approves a system as tested and manufactured,
not a panel in isolation. A claim that a panel matches

or integrates seamlessly with another manufacturer’s
approved system is a fitment claim, not a certification
claim. Mix components across product lines and neither
manufacturer’s listing describes the wall you end up with.

GMP and qualification alignment

Fire and smoke performance sits alongside cleanability,
particulate control, and material compatibility as part of a
defensible facility design. An FM 4882 Approved envelope
contributes documented evidence to the qualification
package and reduces the risk of surprises during
commissioning and validation.

Fit with the standards you already specify

FM 4882 does not replace the cleanliness and classification
standards biopharma teams already work to. It complements
them.

1ISO14644 Airborne particulate classification

cGMP & Annex1 Contamination control and
environmental monitoring

FM 4882 Fire and smoke behavior of the

physical envelope

None of the first two frameworks certifies the fire and smoke
behavior of the physical envelope. FM 4882 fills that specific
gap, addressing what happens to a smoke-sensitive space
in a fire scenario. An owner who specifies ISO classification,
GMP-compliant finishes, and an FM 4882 Approved
envelope has addressed contamination control from three
complementary directions rather than one..

How to Specify and Verify the Requirement

A requirement is only as good as its wording and its verification. Several things are worth
confirming before an Approval claim is accepted at face value.

Name the standard and the scope together

Specify that wall and ceiling panel systems shall be

FM Approved to Standard 4882 with the cleanroom
categorization. Without the scope language, a bidder can
offer an Approval held under a different occupancy category.
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Confirm both walls and ceilings are covered

Some Approvals cover wall panels only. If the ceiling system
is not included, a significant share of the envelope surface
area falls outside the Approval.
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How to Specify and Verify the Requirement continued

Verify the specific product, not the company Address it in the basis of design, not the submittal
FM Approvals maintains a public listing at There is no retrofit path. If the requirement is not in the
approvalguide.com. The listing names the manufacturer, design documents before bid, changing it later means
the product, and the Approval scope. Ask for the listing changing manufacturers.

rather than a logo on a brochure.

Check that the Approval is current

Involve the risk engineer early

If the facility is insured through FM or is pursuing Highly

Approvals are maintained through ongoing facility audits Protected Risk status, the insurer’s engineering review will
and surveillance. A lapsed or superseded listing is not an reach the envelope eventually. It is far less expensive at
Approval. concept design than at submittal.

The Benefit of Choosing an FM 4882 Approved Cleanroom Partner

Relatively few cleanroom providers hold FM 4882 Approval for their wall and ceiling
systems, which places those that do in a select group. For a biopharma owner, choosing
a partner whose system carries the Approval delivers concrete advantages:

Reduced total risk
of loss

The envelope itself is engineered to limit smoke generation, lowering the probability of a catastrophic
contamination event across the facility’s operating life.

A cleaner insurance
and compliance path

Approved materials strengthen underwriting conversations and satisfy specifications that require FM
Approval, removing friction from both procurement and financing.

Third-party validated
performance

FM Approval is independent, tested, and audited. It replaces a vendor’s assurance with a verifiable mark,
which is exactly the kind of proof a qualification-driven industry rewards.

A stronger long-

A facility built with FM-approved systems carries a documented risk profile that supports re-insurance,

term asset expansion, and resale for years after handover.
Optionality that Because there is no retrofit path, the decision made at the basis of design is the decision the facility lives
cannot be with. Specifying an Approved system preserves a position that cannot be bought back after handover.

recovered later

Proof beats promise. In an industry where every claim must eventually be defended in a document, a certification backed by
independent testing is worth more than any marketing language.
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AES Cleanroom Technology and FM 4882

AES Cleanroom Technology’s modular cleanroom wall and ceiling panel systems hold
FM Approval to Standard 4882, placing AES among a very select group of providers
whose envelope meets this smoke-performance benchmark. The Approval covers the
systems specified on biopharma projects:

WALL WALL CEILING CEILING

AES Profile AES Adapt AES Marquee AES Parasol
2-inch 1/2-inch 2-inch and 1/2-inch

modular cleanroom modular cleanroom 3-inch cleanroom cleanroom

wall panel wall lining panel ceiling panel ceiling panel

The wall and ceiling are both covered, which matters for Certifications like FM 4882 reflect a simple operating
the reasons described above. For the biopharma and life principle: the environment has to perform, and the
sciences owners AES serves, approval is one more piece of performance has to be provable. That is how AES
independently verified evidence behind the environments Cleanroom Technology approaches every project.

AES designs, manufactures, and builds, and it is supported
across the facility’s operating life by AES +Care - Service
& Maintenance.

Together, we build tomorrow

To discuss FM 4882 requirements on a current or planned project,
contact AES Cleanroom Technology.

Scan to learn more
about our products
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