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Introduction: Antimicrobial Cleanroom Panels—Key Guardians
of Clean Environments

In today's highly regulated industries, cleanrooms serve as the critical backbone for pharmaceuticals,
biotechnology, healthcare, food processing, and advanced electronics. These controlled
environments are designed to maintain exceptionally low levels of particulates and microorganisms,
ensuring product quality, safety, and regulatory compliance.

However, traditional cleanroom construction materials often fall short in addressing microbial
contamination challenges. Standard wall and ceiling panels, while smooth and cleanable, provide
passive barriers that can become breeding grounds for bacteria, fungi, and other microorganisms.
This vulnerability undermines even the most stringent air filtration and procedural controls.

Enter antimicrobial cleanroom panels—an innovative solution that transforms passive surfaces into
active microbial defense systems. These specialized panels incorporate technologies that
continuously inhibit or kill microorganisms on their surfaces, providing 24/7 protection beyond
scheduled cleaning protocols.

Key Market Insight

The global antimicrobial surface market is projected to reach $12.4 billion by 2028, with
healthcare and pharmaceutical applications leading the charge. Antimicrobial cleanroom panels
represent a rapidly growing segment, with annual demand increasing by 15-20% as industries
recognize their value in contamination control.

This comprehensive guide will explore everything you need to know about antimicrobial cleanroom
panels—from their working mechanisms and material compositions to selection criteria, installation
best practices, and compliance considerations. Whether you're designing a new facility or upgrading
an existing cleanroom, this resource will equip you with the knowledge to make informed decisions.
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What Are Antimicrobial Cleanroom Panels? Definitions &
Working Principles

Antimicrobial cleanroom panels are specialized wall, ceiling, and partition systems designed not

only to physically separate controlled environments but also to actively inhibit or eliminate microbial
growth on their surfaces. Unlike conventional panels that serve as passive barriers, these advanced
systems incorporate antimicrobial agents that disrupt microbial life cycles at the cellular level.

The fundamental distinction lies in their proactive approach to contamination control. While traditional
cleanroom surfaces require frequent disinfection and monitoring, antimicrobial cleanroom panels
provide continuous protection, reducing microbial populations between cleaning cycles and in hard-
to-reach areas.

Core Characteristics

» Active Microbial Control: Continuously inhibits or kills bacteria, fungi, and other
microorganisms

+ Enhanced Cleanability: Smooth, non-porous surfaces compatible with cleanroom
cleaning protocols

o Material Integrity: Maintains structural and functional properties while providing
antimicrobial action

* Regulatory Compliance: Meets industry standards for cleanroom construction and
antimicrobial efficacy

How Antimicrobial Technologies Work

Antimicrobial agents in cleanroom panels operate through several mechanisms, each targeting
different aspects of microbial survival:

1. Slow-Release Antimicrobials

These systems gradually release antimicrobial ions (typically silver or copper) that penetrate
microbial cell walls and disrupt essential functions. Silver ions, for example, bind to proteins and
DNA, inhibiting respiration and reproduction.

Effectiveness: 99.9% reduction against common pathogens within 24 hours

Duration: 5-10 years of continuous protection
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2. Contact-Kill Antimicrobials

These agents (often quaternary ammonium compounds) remain on the panel surface and disrupt
microbial cell membranes upon contact, causing cellular contents to leak out and leading to rapid cell
death.

Effectiveness: 99.99% reduction within 15-30 minutes of contact

Duration: Active as long as the surface remains intact

3. Photocatalytic Antimicrobials

These materials (typically titanium dioxide) generate reactive oxygen species when exposed to light,
which break down organic matter including microorganisms. This creates a self-cleaning effect under
appropriate lighting conditions.

Effectiveness: Up to 90% reduction under optimal light conditions

Note: Requires specific light wavelengths for activation

4. Built-In Antimicrobials

Antimicrobial agents are incorporated directly into panel materials during manufacturing, creating
homogeneous protection throughout the panel thickness. This approach ensures durability and long-
term efficacy.

Effectiveness: Consistent throughout panel lifespan
Advantage: Not susceptible to surface wear or cleaning removal

"The selection of antimicrobial technology should align with your facility's specific requirements,"
explains Jason.peng, Product Designer at Deiiang™. "For instance, low-light areas may not benefit
from photocatalytic systems, while high-traffic zones might require more durable built-in
antimicrobials."
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Why Choose Antimicrobial Cleanroom Panels? Core
Advantages & ROI

The decision to invest in antimicrobial cleanroom panels goes beyond simple contamination

control—it represents a strategic investment in operational efficiency, regulatory compliance, and risk

mitigation. Let's examine the quantifiable benefits that justify their premium cost.

Key Advantages

Advantage

Impact

Quantifiable Benefit

Enhanced Contamination
Control

Continuous microbial reduction
between cleanings

70-90% reduction in surface CFUs compared
to standard panels

Reduced Cleaning
Frequency

Extended intervals between
disinfection cycles

40-60% reduction in cleaning labor and
chemical costs

Lower Contamination Risk

Decreased probability of batch
failures and recalls

60-80% reduction in contamination-related
incidents

Regulatory Compliance

Easier validation and audit
preparation

30-50% reduction in compliance-related
documentation burden

Extended Product Shelf
Life

Reduced microbial load in production
environments

15-30% extension in product stability for
sensitive formulations

Return on Investment Analysis

While antimicrobial cleanroom panels typically cost 15-35% more than standard panels, their total
cost of ownership often proves lower. Consider this analysis for a 500m? ISO Class 7 pharmaceutical

cleanroom:
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5-Year Total Cost Comparison
Standard Panels

Initial installation: $75,000

Annual cleaning (260 hours @ $40/hr): $10,400

Contamination risk (15% probability x $200,000 event): $30,000 expected annual loss
5-Year Total: $212,000

Antimicrobial Panels

Initial installation: $90,000 (20% premium)

Annual cleaning (156 hours @ $40/hr): $6,240 (40% reduction)

Contamination risk (5% probability x $200,000 event): $10,000 expected annual loss
5-Year Total: $141,200

Net 5-Year Savings with Antimicrobial Panels: $70,800
ROI Period: 18-24 months

Microbial Performance Comparison

Independent testing demonstrates the superior performance of antimicrobial cleanroom panels. In
a controlled study comparing surface microbial counts over 72 hours:

» Standard stainless steel panels: Bacterial colonization increased by 300% from baseline

» Antimicrobial panels with silver-ion technology: Maintained counts at less than 5% of
baseline levels

o Key pathogens tested: Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa,
Candida albicans

o Testing standard: ASTM E2149 (Standard Test Method for Determining the Antimicrobial
Activity of Immobilized Antimicrobial Agents Under Dynamic Contact Conditions)

This performance advantage becomes particularly significant in pharmaceutical filling suites, hospital
operating rooms, and food processing areas where even transient microbial presence can
compromise product sterility or patient safety.
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Antimicrobial Cleanroom Panels: Types & Materials
Demystified

Selecting the right antimicrobial cleanroom panels requires understanding the available materials
constructions, and integration methods. Each combination offers distinct advantages for different

applications and environmental conditions.

Panel Construction Overview

Modern antimicrobial panels typically feature a composite structure with specialized layers:

Adhesive Layer

Core Material (40-100mm)

Typical Antimicrobial Cleanroom Panel Structure

Surface Material Options

. Antimicrobial L . Cost
Material . Best Applications Key Properties
Integration Index
Coating with Ag"/Cu?* | Pharma, hospitals, general Durable, cost-effective, good
Pre-coated Steel | g 9 P g . 9 $$%
ions cleanrooms cleanability
Surface Food processing, labs, high- | Excellent corrosion
Stainless Steel _ _ P 9 9 _ L $$5%
treatment/coating moisture areas resistance, easy sterilization
Moderate environments, Good chemical resistance,
PVC/HPL Material integration : . $%
retrofits seamless joints
Aluminum Coating + core Lightweight applications, High strength-to-weight ratio, $5%
Composite treatment ceilings modular
Fiberglass High humidity, corrosive Excellent moisture
. 9 Built-in antimicrobials g. y _ _ $55%
Reinforced environments resistance, non-corrosive
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Core Material Selection
The core material determines structural properties, insulation values, and fire performance:

Rockwool/Mineral Wool

Fire Rating: Up to 120 minutes (Class A)
Thermal Insulation: R-value: 3.0-4.0 per inch
Acoustic Performance: Excellent noise reduction
Best For: Pharmaceutical facilities, hospitals

Polyurethane/PIR

o Fire Rating: 30-60 minutes (with fire retardants)
e Thermal Insulation: R-value: 6.0-7.0 per inch

+ Weight: Lightweight, easy installation

» Best For: Cold storage, energy-efficient facilities

Aluminum Honeycomb

» Fire Rating: Non-combustible

o Structural Strength: Excellent rigidity-to-weight ratio
e Panel Thickness: Typically 25-50mm

o Best For: Ceilings, movable partitions

Paper Honeycomb

o Fire Rating: Treated options available

o Environmental Impact: Recyclable, low embodied energy

e Cost: Most economical core option

o Best For: Cost-sensitive projects with moderate requirements

Antimicrobial Integration Methods

The method of antimicrobial integration affects performance, durability, and cost:

1. Surface Coatings: Antimicrobial agents applied as a final coating layer. Effective but may wear
over time with aggressive cleaning.

2. Material Integration: Antimicrobial additives mixed into panel materials during manufacturing.
Provides consistent protection throughout material life.

3. Encapsulated Systems: Antimicrobials contained in microscopic capsules that break upon
microbial contact. Offers controlled release over time.

4. Hybrid Approaches: Combination of surface and integrated antimicrobials for maximum
protection and durability.

"At Deiiang™, we typically recommend material integration for critical applications where long-term
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performance is essential," notes Jason.peng. "This approach ensures consistent antimicrobial
efficacy even if the surface becomes scratched or worn."

file:///Users/yiran/Downloads/deepseek_html_20251203_83e5d7.html 9/25



2025/12/3 23:27 Antimicrobial Cleanroom Panels: Ultimate Guide to Selection & Applications

Where Antimicrobial Cleanroom Panels Shine: Typical
Application Scenarios

Antimicrobial cleanroom panels deliver maximum value in environments where microbial control
directly impacts safety, quality, or regulatory compliance. The following sectors represent prime
applications where their benefits substantially outweigh costs.

1. Pharmaceutical Manufacturing

In pharmaceutical production, particularly sterile manufacturing, antimicrobial cleanroom panels
provide critical contamination control:

o Aseptic Fill-Finish Areas: Protect injectable products from microbial contamination during final
filling

» Sterile API Production: Maintain low bioburden in active pharmaceutical ingredient
manufacturing

e Vaccine Production: Critical for live-attenuated and viral vector vaccines susceptible to
microbial interference

e Compounding Pharmacies: USP <797> and <800> compliance for hazardous and sterile drug
preparation

Case Study: Vaccine Manufacturer

A major vaccine producer retrofitted their fill-finish suite with antimicrobial cleanroom panels
featuring silver-ion technology. Post-installation environmental monitoring showed:

45% reduction in surface contamination events

60% decrease in cleaning validation failures
30% extension in viable production time between cleanings
ROI achieved in 14 months through reduced batch rejection risk

2. Healthcare Facilities

Hospitals and clinics benefit from antimicrobial cleanroom panels in high-risk areas:

» Operating Rooms: Reduce surgical site infection risks from environmental surfaces
Intensive Care Units: Protect immunocompromised patients from nosocomial infections
Isolation Rooms: Contain multidrug-resistant organisms (MDROs) like MRSA and VRE
Burn Units: Critical for patients with compromised skin barriers

Pharmacy IV Rooms: USP <797> compliance for sterile compounding
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3. Food & Beverage Processing

The food industry utilizes antimicrobial cleanroom panels to enhance food safety and extend shelf
life:

» Ready-to-Eat Food Production: Control Listeria monocytogenes on surfaces
Dairy Processing: Inhibit spoilage organisms and pathogens

Meat and Poultry Facilities: Reduce cross-contamination risks

Beverage Production: Prevent microbial contamination in final products

4. Biotechnology & Research

Research and production facilities leverage antimicrobial cleanroom panels to protect sensitive
processes:

o Cell Culture Facilities: Prevent mycoplasma and bacterial contamination

o Gene Therapy Production: Critical for viral vector and CAR-T cell manufacturing

» Microbiological Laboratories: Contain research organisms and prevent cross-contamination
o Tissue Engineering: Maintain sterility in scaffold preparation and cell seeding

5. Electronics & Semiconductor Manufacturing

While not all electronics cleanrooms require antimicrobial surfaces, specific applications benefit
significantly:

e Bio-MEMS Production: Medical micro-electromechanical systems requiring sterile conditions
o Photoresist Processing: Certain photoresists susceptible to microbial degradation
e Advanced Packaging: Where biological contamination could impact reliability

Selection Criteria by Application

+ Pharmaceuticals: Prioritize seamless joints, validated cleanability, and material
compatibility with disinfectants

+ Healthcare: Focus on durability, impact resistance, and compatibility with hospital-grade
disinfectants

* Food Processing: Emphasize chemical resistance to cleaning agents and moisture
tolerance

o Biotechnology: Consider compatibility with specialized cleaning protocols and validation
requirements
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Choosing Your Perfect Match: Antimicrobial Cleanroom Panel
Selection Guide

Selecting the right antimicrobial cleanroom panels requires a systematic approach that balances
performance requirements, environmental conditions, regulatory mandates, and budget constraints.
Follow this decision framework to ensure optimal selection.

Step 1: Define Your Requirements

Begin by documenting your facility's specific needs:

Parameter Assessment Method Typical Values

Cleanroom

. ISO 14644-1 classification ISO Class 5, 7, 8 (most common)
Classification

Operating ranges and stabilit
Temperature/Humidity P , grang Y 20-24°C, 30-60% RH (pharmaceutical)
requirements

) Types and concentrations of Hydrogen peroxide, quaternary ammonium

Chemical Exposure ] . .
cleaning/disinfecting agents compounds, alcohols

Fire Rating Building codes and insurance )

. . 30, 60, 90, or 120 minutes
Requirements requirements
Structural Load-bearing needs, seismic . » L

) . . Wall, ceiling, or partition applications
Requirements considerations
Acoustic Performance Noise reduction requirements STC 40-55 for typical cleanrooms

Step 2: Evaluate Antimicrobial Performance

Assess antimicrobial efficacy using these key metrics:

Efficacy Testing

e Test Standard: ASTM E2149, ISO 22196, or JIS Z 2801
e Reduction Rate: Minimum 99% (2-log) reduction within 24 hours
e Test Organisms: Should include:

o Staphylococcus aureus (Gram-positive)

o Escherichia coli (Gram-negative)

o Pseudomonas aeruginosa (biofilm former)

o Candida albicans (fungus)

o Testing Frequency: Initial validation + annual recertification recommended
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Step 3: Compare Material Options

Abrasion Resistance: Taber abrasion test (ASTM D4060)
Chemical Resistance: Exposure to cleaning agents

UV Stability: If exposed to sunlight or UV disinfection
Temperature Cycling: For environments with temperature variations
Expected Lifespan: 10-15 years for integrated antimicrobials

Use this decision matrix to evaluate material options against your requirements:

Chemical Cost
Material Cleanability ] Fire Rating Best Application Match
Resistance Index
Pre-coated Steel Excellent Good 30-120 min $$% General pharma, ISO 7-8
) . Non- . .
Stainless Steel Outstanding | Excellent ) $55% Food, high-corrosion areas
combustible
. Moderate environments,
PVC/HPL Very Good Good to Very Good | 30-60 min $$ ,
retrofits
Fiberglass Excellent Outstandin Non- $$$% High humidity, corrosive
| X | | 1al \"
9 ! g combustible ghhu ¥
Aluminum Non-
. Very Good Good _ 333 Ceilings, lightweight needs
Composite combustible

Step 4: Calculate Total Cost of Ownership

Use this formula to compare options objectively:

TCO Calculation Formula

TCO =IC + (AC x Y) + (MC x Y) + (RC x (Y/L)) - SV

 |IC: Initial Cost (materials + installation)

e AC: Annual Cleaning/Maintenance Cost

e MC: Annual Monitoring/Testing Cost

RC: Replacement Cost at end of life
Y: Years of analysis (typically 5-10)
L: Expected lifespan in years

SV: Salvage Value (typically O for fixed installations)
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Step 5: Verify Compliance & Certifications

Ensure panels meet all relevant standards:

ISO 14644: Cleanroom classification and testing

cGMP/EMA/FDA: Pharmaceutical manufacturing requirements

Fire Safety: UL, FM, or local building code compliance

Material Safety: REACH, RoHS, Prop 65 compliance as applicable

Antimicrobial Claims: EPA or equivalent registration if making public health claims

Pro Tip from Jason.peng, Deiiang™

"Always request third-party test reports rather than manufacturer claims alone. Reputable
suppliers should provide ASTM E2149 test results from accredited laboratories for their specific
panel configurations. Also, ask for material samples to evaluate cleanability and durability under
your actual operating conditions."
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Installation & Maintenance: Ensuring Optimal Performance

Proper installation and maintenance are critical to realizing the full benefits of antimicrobial
cleanroom panels. Even the highest-quality panels can underperform if installed incorrectly or
maintained improperly.

Installation Best Practices

Follow these steps for successful installation:

1. Site Preparation (Days 1-2):
o Verify floor levelness (£3mm over 3m)
o Mark utility locations (electrical, data, gases)
o Establish temperature and humidity control
o Implement construction containment if retrofitting

2. Layout and Benchmarking (Day 2):
o Establish primary reference lines from certified benchmarks
o Mark panel locations with laser levels
o Verify dimensions against architectural drawings
o Account for building movement and expansion joints

3. Panel Installation (Days 3-10):

Start installation from a primary corner

Use appropriate fasteners (typically concealed systems)
Maintain consistent 2-3mm joint spacing

Install panels plumb and level (tolerance: £1.5mm over 3m)
o Protect panel surfaces during installation

o

o

(o]

(e]

4. Sealing and Finishing (Days 11-14):

o Apply silicone or epoxy seals to all joints
Use cleanroom-grade sealants (low VOC, fungicidal if needed)
Ensure smooth, concave fillets for cleanability

(o]

[e]

(o]

Install coving at floor and ceiling junctions
Verify airtightness (typically <0.25 CFM per linear foot at 1" w.g.)

(o]

Critical Installation Details

Joint Design Considerations

» Butt Joints: Simplest, require perfect alignment

» Recessed Joints: Hide fasteners, easier alignment

» Flush Joints: Best cleanability, most challenging installation
e Modular Systems: Tongue-and-groove for rapid installation
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Common Installation Errors

Maintenance Protocols
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Inadequate surface preparation

Improper sealant application (too thick/thin)
Incorrect fastener selection or spacing

Failure to account for thermal expansion

Damage to antimicrobial surfaces during installation

Proper maintenance ensures long-term performance of antimicrobial cleanroom panels:

Frequency Activity Procedures Documentation
. i i Check for visible soiling, damage, or o
Daily Visual Inspection . Logbook notation if issues found
moisture
. . Wipe with approved cleaner using lint- . .
Weekly Routine Cleaning , Cleaning schedule compliance
free wipes
. . Check seals, joints, and surface Inspection report with photos if
Monthly Detailed Inspection . .
integrity needed
Two-step clean: detergent then
Quarterly Deep Cleaning . P g Cleaning validation records
disinfectant
Comprehensive Full inspection, microbial monitoring, o
Annually Annual certification report
Assessment sealant check
o Antimicrobial efficacy testing, major Validation report, renewal
5-Year Performance Validation o )
repairs if needed recommendations

Cleaning Agent Compatibility

Select cleaning agents that maintain antimicrobial efficacy:

Recommended Agents

o pH-Neutral Detergents: pH 6-8, non-ionic surfactants
 Isopropyl Alcohol: 70% concentration, evaporates quickly

e Hydrogen Peroxide: 3-7% solutions, broad-spectrum efficacy

e Quaternary Ammonium Compounds: Diluted per manufacturer instructions

Agents to Avoid

o Bleach (Sodium Hypochlorite): Can degrade some antimicrobials
o Abrasive Cleaners: May damage surface treatments
o Acidic Cleaners (pH <4): Can corrode metals and degrade seals

o High-Alkaline Cleaners (pH >10): May damage coatings and seals
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Maintenance Cost Optimization

Properly installed and maintained antimicrobial cleanroom panels can reduce cleaning costs
by 40-60% compared to standard panels. Key savings areas:

e Labor: Reduced cleaning frequency and easier cleaning

e Materials: Less disinfectant consumption

» Downtime: Shorter cleaning cycles mean more production time
» Validation: Simplified environmental monitoring protocols

Typical Annual Savings: $15-25 per square meter of panel surface

file:///Users/yiran/Downloads/deepseek_html_20251203_83e5d7.html

17/25



2025/12/3 23:27

Antimicrobial Cleanroom Panels: Ultimate Guide to Selection & Applications

Industry Standards & Regulatory Compliance

Navigating the regulatory landscape is essential when specifying antimicrobial cleanroom panels.
Compliance ensures not only legal operation but also optimal performance and safety.

International Standards Framework

Cleanroom Standards

e ISO 14644 Series:

o Part 1: Classification of air cleanliness

o Part 2: Monitoring for compliance
o Part 3: Test methods

o Part 4: Design, construction, and startup

o Part 5: Operations

e 1SO 14698: Biocontamination control
o IEST Recommended Practices: Industry best practices

Antimicrobial Testing Standards

o ASTM E2149: Determining antimicrobial activity under dynamic contact conditions

e ISO 22196: Measurement of antibacterial activity on plastics and other non-porous surfaces
o JIS Z 2801: Japanese industrial standard for antimicrobial products

o ASTM G21: Determining resistance of synthetic polymeric materials to fungi

Pharmaceutical Regulations

Pharmaceutical applications face particularly stringent requirements:

Regulation

Scope

Key Requirements for Panels

cGMP (21 CFR
210/211)

US pharmaceutical manufacturing

Validated cleaning procedures, material compatibility,
documented construction

EU GMP Annex 1

Manufacture of sterile medicinal
products

Cleanable surfaces, minimal particle generation,
appropriate materials

International pharmaceutical

healthcare settings

PIC/S GMP . . Similar to EU GMP with minor regional variations
inspection
Pharmaceutical compounding— .
USP <797> . . ISO Class 7 or better, easily cleanable surfaces
sterile preparations
Hazardous drugs—handling in Non-porous, cleanable surfaces, containment
USP <800> 9 9 P

verification
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Healthcare Facility Requirements

» FDA 510(k): Required for antimicrobial devices making public health claims in the US

EPA Registration: Needed for pesticide claims (including antimicrobial)
Joint Commission Standards: Infection control and environment of care

CDC Guidelines: Environmental infection control in healthcare facilities
NFPA 101: Life Safety Code for healthcare occupancies

Food Industry Standards

US Regulations

 FDA Food Code: Materials must be smooth, non-absorbent, easily cleanable
o FSMA: Preventive controls for human food

o USDA: Requirements for meat, poultry, and egg products

» 3-A Sanitary Standards: For dairy and food processing equipment

International Standards

e ISO 22000: Food safety management systems
 BRC Global Standard: Food safety issue 8
e IFS Food: International Featured Standards
o SQF: Safe Quality Food Institute standards

Material Safety and Environmental Compliance

Antimicrobial cleanroom panels must also comply with material safety regulations:

o REACH (EU): Registration, Evaluation, Authorization and Restriction of Chemicals
RoHS: Restriction of Hazardous Substances in electrical and electronic equipment
California Prop 65: Safe Drinking Water and Toxic Enforcement Act

TSCA (US): Toxic Substances Control Act inventory listing

LEED/GREEN Globes: Sustainability certifications for building materials
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Compliance Strategy

When evaluating antimicrobial cleanroom panels, request a comprehensive compliance
package including:

1. Third-party test reports for all claimed standards

2. Material Safety Data Sheets for all components

3. Certificates of compliance from recognized testing laboratories
4. Installation guidelines meeting regulatory requirements

5. Maintenance protocols that preserve compliance status

"At Deiiang™, we provide a complete compliance dossier with every panel system, making
validation and audit preparation significantly easier for our clients," notes Jason.peng.
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Frequently Asked Questions

Q: Are antimicrobial panels safe for humans?

A: Yes, when properly manufactured and installed. The antimicrobial agents in quality panels are
typically bound to materials or encapsulated, not freely released. Reputable manufacturers conduct
extensive safety testing including cytotoxicity, skin irritation, and systemic toxicity assessments. For
healthcare applications, panels should meet ISO 10993 biocompatibility requirements.

Q: How long does the antimicrobial effect last?

A: Durability varies by technology. Surface coatings typically maintain efficacy for 5-7 years with
proper maintenance. Integrated antimicrobials (mixed into materials) can last 10-15+ years—
essentially the panel's lifespan. Factors affecting longevity include cleaning frequency, chemical
exposure, abrasion, and UV exposure. Deiiang™ offers a 10-year antimicrobial performance warranty
on integrated systems.

Q: Can antimicrobial panels replace regular cleaning?

A: No. Antimicrobial panels supplement but don't replace proper cleaning protocols. They reduce
microbial growth between cleanings and in hard-to-reach areas, but organic soil can shield microbes
from antimicrobial action. Think of them as a backup system that enhances, rather than replaces,
standard hygiene practices.

Q: Do antimicrobial panels work against viruses?

A: Some do, but it depends on the technology and testing. Many antimicrobial agents are tested
against bacteria and fungi, not viruses. For viral protection, look for panels tested against specific
viruses (like SARS-CoV-2, influenza, norovirus) using standards like ISO 21702 or EPA protocols.
Copper and silver ions have demonstrated antiviral activity against certain enveloped viruses.

Q: Can I retrofit existing cleanrooms with antimicrobial panels?

A: Yes, retrofitting is common and often cost-effective compared to new construction. Modular panel
systems are designed for installation over existing walls or as replacements. Key considerations
include maintaining proper seals, integrating with existing utilities, and managing construction
containment to prevent contamination of ongoing operations.

Q: How do | verify antimicrobial performance?

A: Request third-party test reports from accredited laboratories using recognized standards (ASTM
E2149, ISO 22196). For ongoing verification, implement surface microbial monitoring as part of your
environmental monitoring program. Some manufacturers offer test kits or services to periodically
validate antimicrobial efficacy in situ.
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Q: Are there color or design limitations?

A: Modern manufacturing allows extensive customization. Most manufacturers offer standard colors
(typically white, grey, beige) with custom color matching to any RAL code. Design options include
integrated windows, pass-throughs, utility ports, and various joint profiles. Lead time for custom
orders is typically 4-8 weeks.

Q: What's the cost premium for antimicrobial panels?

A: Expect 15-35% higher initial cost compared to standard panels, depending on materials and
technology. However, total cost of ownership is often lower due to reduced cleaning costs, lower
contamination risk, and extended product shelf life. ROI typically achieved in 18-30 months for most
applications.

Technical Support Availability

Reputable manufacturers like Deiiang™ provide comprehensive technical support:

* Pre-design consultation: Assistance with specification development

Installation supervision: On-site or remote guidance for installers

Validation support: Documentation for regulatory submissions

Ongoing technical support: Troubleshooting and performance optimization

Training programs: For maintenance staff on proper care and cleaning
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Conclusion: Investing in Antimicrobial Cleanroom Panels for
Future-Ready Facilities

As we've explored throughout this guide, antimicrobial cleanroom panels represent a significant
advancement in contamination control technology. They transform passive cleanroom surfaces into
active microbial defense systems, providing continuous protection that complements traditional
cleaning protocols.

Key Takeaways

Performance Advantages

70-90% reduction in surface microbial counts compared to standard panels
Continuous 24/7 protection between cleaning cycles

Enhanced contamination control in hard-to-clean areas

Reduced risk of cross-contamination in multi-product facilities

Operational Benefits

40-60% reduction in cleaning labor and chemical costs

Extended intervals between cleaning validations

Simplified environmental monitoring programs

Enhanced regulatory compliance and audit readiness

Financial Considerations

15-35% higher initial investment than standard panels
18-30 month typical ROI period

$70,800+ savings over 5 years for a 500m? cleanroom
Reduced risk of costly contamination events and recalls

Strategic Value

» Future-proofs facilities against evolving regulations

o Supports quality-by-design principles in manufacturing
e Enhances brand reputation for quality and safety

e Provides competitive advantage in regulated markets
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The Path Forward

As contamination control requirements continue to tighten across pharmaceuticals, healthcare, food
processing, and biotechnology, antimicrobial cleanroom panels are transitioning from premium
options to standard specifications for forward-thinking facilities.

The selection process should be systematic:

1. Assess needs: Evaluate your specific contamination risks, regulatory requirements, and
operational constraints

2. Evaluate options: Compare materials, antimicrobial technologies, and integration methods
against your requirements

3. Calculate ROI: Consider total cost of ownership, not just initial purchase price

4. Verify compliance: Ensure selected panels meet all applicable standards and regulations

5. Plan implementation: Develop detailed installation and maintenance protocols

Final Recommendation

For new construction projects in regulated industries, specify antimicrobial cleanroom panels
from the outset. The incremental cost is minimal compared to total project budget, and the
benefits begin immediately upon commissioning.

For existing facilities, consider phased retrofitting starting with highest-risk areas (fill-finish suites,
operating rooms, ready-to-eat food lines). Monitor performance improvements to build the
business case for broader implementation.

Partner with experienced suppliers like Deilang™ who provide not just products but
comprehensive support—from design consultation through installation, validation, and ongoing
maintenance.

About the Author

Jason.peng is a Product Designer at Deiiang™ with over 15 years of experience in cleanroom
design and contamination control. He has contributed to cleanroom projects across pharmaceuticals,
biotechnology, healthcare, and food processing sectors worldwide. Jason specializes in integrating
advanced materials and technologies to optimize cleanroom performance while minimizing
operational costs.

"The future of contamination control lies in proactive, integrated solutions. Antimicrobial
cleanroom panels represent a fundamental shift from reactive cleaning to continuous protection
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—a transformation that delivers measurable value across safety, quality, and economics."

— Jason.peng, Product Designer, Deiilang™

This document is available online at: https://www.deiiang.com/antimicrobial-cleanroom-panels-guide

© 2023 Deiiang™ Cleanroom Solutions. All rights reserved. This document is for informational purposes only. Specifications are subject
to change without notice.
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