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About BioPhorum

BioPhorum’s mission is to create environments 
where the global biopharmaceutical industry 
can collaborate and accelerate its rate of 
progress, for the benefit of all. 
Since its inception in 2004, BioPhorum has become the  
open and trusted environment where senior leaders of  
the biopharmaceutical industry come together to openly 
share and discuss the emerging trends and challenges  
facing their industry. 
Growing from an end-user group in 2008, BioPhorum now comprises over 135 manufacturers and 
suppliers deploying their top 6,000 leaders and subject matter experts to work in nine focused 
Phorums, articulating the industry’s technology roadmap, defining the supply partner practices 
of the future, and developing and adopting best practices in drug substance, fill finish, process 
development and manufacturing IT. In each of these Phorums, BioPhorum facilitators bring 
leaders together to create future visions, mobilize teams of experts on the opportunities, create 
partnerships that enable change and provide the quickest route to implementation, so that the 
industry shares, learns and builds the best solutions together.

BioPhorum IT AR/VR
The AR/VR workstream is a collaboration between leading 
biopharmaceutical manufacturers, software and equipment vendors, 
working together to develop best practices to implement AR and VR 
solutions in manufacturing scenarios.
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1.0 

Executive summary
The biopharmaceutical industry has not been able to fully 
deploy augmented reality (AR) and virtual reality (VR) into the 
manufacturing environment:

•  AR and VR are being used as job aids alongside validated 
paper documents, mainly because the software available in 
the market does not meet GMP use requirements

•  Hardware available in the market is not suitable for use in 
the highest grade of clean room environment, which limits 
adoption across the manufacturing environment

•  The whole enterprise ecosystem in which hardware and 
software can be managed through its lifecycle has not been 
thought through to help fast-track the adoption.

The purpose of this document and action plan is to:

• Articulate AR/VR hardware and software requirements

•  Stimulate collaboration between biomanufacturers and 
vendors of AR/VR hardware and software

•  Help vendors of AR/VR hardware and software 
construct roadmaps to unleash the potential of this 
technology in GMP environments.
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2.0

Introduction
AR and VR have already been adopted successfully by some industries for a while now, which has enabled 
significant productivity savings, increased ‘right first time’ rates, reduced training efforts and, most importantly, 
made it easier for frontline users by providing them with the information they need as and when they need it. 

It is in the interest of biopharmaceutical companies to 

adopt AR/VR technology in relevant manufacturing 

environments to support good practice and regulated 

processes. Plenty of opportunities have been identified 

in the areas of operator training and the execution of key 

business processes, especially those that would benefit 

from being hands-free and require operators to move 

around the shop floor while completing their job.

In 2020, BioPhorum member companies came together 

to explore the adoption of AR/VR technology in regulated 

manufacturing of drug products. Several challenges for 

use in the biopharmaceutical industry were identified, 

in part derived from the way in which the AR/VR market 

has originated and developed over the years. Hardware 

devices are not built for use in aseptic environments. 

Even industrial versions of hardware devices released by 

suppliers do not meet the highest grade clean room usage 

requirements. Software available in the market generally 

lacks key functionalities required for GMP usage, including 

full audit trails of who did what and when, version control/

approval process of the procedures and electronic 

signatures whenever applicable.

This paper outlines requirements, covering both hardware 

and software, that the biopharmaceutical industry has for 

AR/VR technology adoption.

It is hoped that sharing this information with the AR/VR 

manufacturers and their associated supply partners will 

support the future development of AR/VR technology 

that can be deployed in a regulated pharmaceutical 

manufacturing setting.
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3.0

Hardware requirements 

Quality-related User Requirements Specification (URS) for AR/VR devices 

URS topics Quality requirements – to minimize contamination risks for an AR/VR device used in classified, manufacturing areas

Material(s) of construction

(MOCs)

• MUST be made of non-shedding materials

• MUST NOT contain/be made of soft, porous materials

•  MUST NOT be made of materials that could potentially generate, or hold, particles when used  

(e.g. Velcro-type materials)

•  MOCs should allow for sterilization, if possible, so product is sterile when received by the biopharmaceutical 

company; the method of sterilization to be defined and validated by the supplier

•  MOCs should allow the biopharmaceutical company to decontaminate AR/VR devices in-house (e.g. by UV or VHP), 

multiple times; the process to be defined and validated by the supplier

•  MOCs should be compatible with all cleaning, sanitizing, disinfecting and/or decontaminating (C, S, D and/or D) 

agents that the biopharmaceutical company specifies; also, supplier should determine how many times the MOC 

can withstand the C, S, D and/or D agents, as the biopharmaceutical company may need to be using them multiple 

times to be able to bring in and/or use the AR/VR device in classified spaces on a routine basis

•  Any supplemental equipment that needs to be present in classified areas to support AR/VR device use  

(e.g. charging equipment) should meet the MOC requirements above, if possible.

Quality attributes of the AR/

VR device and any supplemental 

equipment that will enter 

classified, manufacturing areas

•  MUST be manufactured in, at least a Grade C environment to make it suitable for use in classified, manufacturing 

areas (Grades D, C, B and A)

• MUST be waterproof and dustproof

•  MUST have few, or no, spaces and/or moving parts in design that could trap dirt/debris that would challenge 

the users’ ability to clean, sanitize, disinfect and/or decontaminate the AR/VR device (including any 

supplemental equipment like chargers that would need to be present in classified areas)

•  Design features, e.g. electronic parts, charging ports, spaces, adjustment features, etc. should be enclosed or 

covered, if possible, to protect these aspects from C, S, D and/or D agents and block these parts from being 

a potential source of contamination for the classified areas where they might be used (much like covers that 

have been used for waterproof cameras)

•  Users MUST be able to wear and operate the AR/VR device so that it does not generate non-viable particles and does 

not damage any gowning items. It must have features such as smooth surfaces, no sharp edges and no pinch points

•  Can be used with personal protective equipment (PPE) without damaging, compromising or interfering with the PPE 

(e.g. safety glasses, sterile goggles, sterile mask, respirator)

•  MUST meet industry and regulatory expectations/requirements for items to be used in classified, 

manufacturing areas (see Appendix 1 for a sample)

•  MUST be able to be cleaned, sanitized, disinfected and/or decontaminated to be suitable for use in classified 

manufacturing areas (Grades D, C, B and A); MUST be compatible with the biopharmaceutical company’s 

preferred C, S, D and/or D agents (see Appendix 2 for a listing) 

•  MUST be suitable for use in classified, manufacturing areas without contributing to particulate levels 

that are not aligned with particle concentration levels expected for classified areas (see Appendix 3 for 

permitted maximum concentrations)

•  Supplier to perform cleaning and disinfection efficacy studies that cover the C, S, D and/or D agents 

that would be specified/identified by the biopharmaceutical company

•  Should be received as sterile item(s), if possible, e.g. by UV, x-ray, gamma irradiation or other 

suitable method, to ensure cleanliness of product and any supplemental equipment coming to the 

biopharmaceutical company; supplier to define and validate the sterilization process(es) 

•  If possible, hardware should be sterilizable (biopharmaceutical company preference) or subject to decontamination 

processes which will be used multiple times (e.g. by UV or VHP), along with the type and maximum number, of 

sterilization and/or decontamination processes which can be used; supplier to define and validate these processes 

• Once donned, the AR/VR device MUST stay in place and not require adjustment.
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URS topics Quality requirements – to minimize contamination risks for an AR/VR device used in classified, manufacturing areas

Packaging and labeling Packaging and labeling requirements will need to be defined, in collaboration with the biopharmaceutical company, once 

it is understood which of the quality-related requirements in this document can be met by the supplier; for example, 

requirements might include:

•  At least double (or triple) bagged, heat sealed to ensure cleanliness of product coming to the biopharmaceutical 

company; bagging process should have occurred in a low-particulate environment (e.g. Grade C)

•  Any special feature(s) for opening bag (e.g. easy tear), to help minimize particulate generation in classified areas 

where product may be opened

• Labeling features to minimize particulates (e.g. no glue that would generate particles)

•  Any special outer packaging needed (e.g. no wood, no cardboard, no Styrofoam packing or shipping materials)? 

**Anything that might harbor particulates or is a source of microbial contamination to be avoided.**

• Operator’s manual that is packaged separately from the product.

URS topics Quality requirements – any other quality requirements

Quality attributes • As an example, rugged enough to survive drops up to ~2 meters (height of a tall person)

•  Supplier to provide any special storage requirements for AR/VR device and/or supplemental equipment, so the 

biopharmaceutical company can assure it is able to meet those requirements.

URS topics Quality requirements – other items to be provided by supplier

Certification • Certificate will, for example:

 —   Be supplied with each shipment

 —    Have quality statement; content will need to be defined in collaboration with the biopharmaceutical company, 

once it is understood which of the quality-related requirements in this document can be met

 —   Certify sterility of product (if being supplied sterile).

Validation package As an example, may include:

•  Support for any claim of sterility (as noted in first table entitled QUALITY REQUIREMENTS—to minimize contamination 

risks for AR/VR device use in classified, manufacturing areas)

•  Number of times the product can be cleaned, sanitized, disinfected and/or decontaminated with the 

biopharmaceutical company’s list of C, S, D and/or D agents

• Any cleaning and disinfection efficacy studies done by supplier

•  Support for any sterilization and/or decontamination processes which can be used multiple times, at the 

biopharmaceutical company (e.g. by UV or VHP), along with the type and maximum number of sterilization  

and/or decontamination processes which can be used.
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The content below is intended to give insights to suppliers 

and their software providers regarding regulated operations 

in a biopharmaceutical manufacturing environment. 

The primary constraint that must be supported is the 

‘validated process’, a process that has been shown to a 

regulatory body to be repeatable and to have the same 

quality standards with each execution. Historically, these 

procedures were paper-based and have become workflow-

based systems with integrated automation  

(e.g. Manufacturing Execution Systems (MES)). 

There will be architectural aspects to supporting 

AR/VR technology that will break from current 

technologies, but the new architectural aspects 

MUST support the requirements of regulators.  

To that end, these content requirements are 

intended to be informational regarding regulatory 

requirements and what the technology must support, 

not prescriptive on what the technology should be.

4.0

General workflow and 
software requirements
The following requirements to be supported by the supplier of the AR/VR device, or through arrangement 
with a third party or the customer enterprise supplier of choice.

URS topics Requirements 

Shared device •  Use case summary 

Hardware will be in an environment where multiple users have access to the device. Software on device will be 

accessible to users in the authorized area

• Integration with Enterprise Active Directory and/or single sign on (SSO) for application access

• Enablement technology to simplify the SSO process (the traditional keyboard login is cumbersome)

• Licensing based on device, shareable across personnel, without limitations to the number of users 

• Workflow is accessible through different hardware devices (tablet, headset, laptop, etc.).

Security  • Encrypted data both at rest and in transit

•  If the software is a SaaS platform, then a dedicated private cloud for pharma customers would be required, with 

separate staging and production environments. Advanced release notes to be provided and each pharma customer to 

complete their impact assessment and testing on the Staging environment, before giving the green light to move the 

release to Production environment

• Software platform is ISO 9001 (QMS) and ISO 27001 (Information Security Standard) certified

•  Software update on headsets and mobile devices should be managed, not automatic: updates that may impact 

applications can be validated prior to release to ensure other software is compatible with the update.

Administration •  Integrate with existing Enterprise user management system and supplement user management (roles, permissions) 

and user rights management as required for operation

• Provide user reporting tools (self-service dashboard/reports)

•  Support effective release management, testing, documentation and Systems Development Lifecycle (SDLC) 

management practices

• Ensure effective alignment of supplier release management approach with that of clients

• Provide training materials

•  Manage user roles via Active Directory groups, so the actual user management and annual access audit can be 

managed via Enterprise access management platform

• Allow integration with biometric authentication devices for user authentication.
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URS topics Requirements 

General functionality • Support for a diverse range of language packs, on both hardware and software 

• Recommend minimum network/bandwidth requirements

• Speech-to-text and/or real-time translation capabilities

• Integration into remote assist platforms

• Fuzzy search, metadata search capabilities, including external referencing and saving of searches 

•  Software performance is acceptable/tested with mobile data, i.e. 4G, 5G. This would allow a much wider usage of the 

technology even in areas where Wi-Fi coverage may not be available

•  Full audit trail functionality is enforced on all creation, modification and deletion, which includes the timestamp, 

action event, before and after value, user identity

•  Ability to structure operational data according to the company needs to leverage the data captured 

for analytics purposes

•  Ability to interact with additional systems (may be deferred to an integration, but has Software Development Kit 

(SDK)/Application Programming Interface (API) capabilities) 

• Ability to integrate with Enterprise document management system

•  Ability to allow the company to apply its own record retention period requirement for the type of data that 

will be stored on the platform. 

Content authoring •  Content creation includes instructions (text only or with pictures/videos), data input, data verification, threshold 

verification, branching logic, looping logic, barcode/QR code reader

• The system should be sufficiently simple for business users to build procedures without extensive coding skills.

Content review and approval • A thorough audit history and change control is tracked and maintained by the content system

• A user can route a procedure for review

• A reviewer receives a notification that one or more procedures are ready for review

• One or more users can collaboratively review a procedure and enter comments concurrently

• Comments from different reviewers for the procedure are displayed in the form of a report

• User can delegate the review task

• User can route multiple procedures for review at the same time

• User can route a procedure for approval

• Users can be certain that all reviewers have completed their reviews before the procedure can be approved

• Approvers do not have access to editing the procedures they are approving

• User can delegate the approval task

• The system escalates pending approvals/delays

• User can route multiple procedures for approval at the same time

• Authorized users can view and print OR export the audit trail for the approved procedure

• An author can view different versions of a procedure and the revision history

•  For a procedure modification, the reviewer/approver can review the audit of what content has been changed between 

the current and previous version. This makes it easier for the reviewer/approver to review and approve the procedure 

without the need to review the full procedure again, and only focus on updated content.

Content lifecycle management • An authorized user can set the effective date of an approved procedure

• An authorized user can set dates for the periodic review of a procedure after it becomes effective

• An authorized user can make a procedure effective immediately

• Previously effective versions of the procedure are superseded when a new effective version is created

• An authorized user can make an existing effective procedure obsolete

•  Obsolete procedures can be archived according to the company’s record retention period schedule.  

This functionality should be made available for executed procedures as well.
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URS topics Requirements 

Content execution • An authorized user can execute procedures on a supported device

• A user can validate completion of steps of a procedure as the user executes it

• A user can capture media or information to supplement or validate their execution of the procedure

•  A record of confirmation is available when a user completes a procedure (e.g. e-signature to comply with 

21 CFR Part 11 requirements). For steps that require e-signatures, once the step is signed off, the step 

should be locked for edit unless there is a function to allow correction of completed step with supervisor’s 

approval and recorded as a deviation in the final report

• A user can provide feedback on a procedure after execution

• A user can access reference procedures or material within the execution of a given procedure

• A user can see and execute subsequent or associated procedures after completion of a given procedure

• The system captures data about the executed procedure (e.g. user, duration, adherence, completion time)

•  An executed procedure can be reviewed and approved by a supervisor and/or Quality if required. During 

this review and approval process, the supervisor and/or Quality should be able to review all executed steps 

in the correct sequence, with comments/data input by the user and any deviation triggered automatically 

by the system

•  A final report PDF can be generated after the final approval of each executed procedure. This report would 

be used as the GMP record for future audit or investigation purposes.

Dashboard and metrics  •  An interactive dynamic dashboard that a user can drill down to view information such as procedure executions 

metrics, number of procedures that are pending review/approval, in review, approved, etc.

•  Metrics for usability measure of procedure (e.g. procedures used by whom and how many times) and procedure 

implementation by site/team

• A user can create and save a report based on metadata about procedures stored in the system

•  Dashboards and system data can be integrated with data analytics tools and software (e.g. Business Intelligence 

platforms) and other company data

• Ability to design and generate PDF report that could be served as GMP record.
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5.0

Requirements for the use of AR/VR 
devices in clean rooms 
Clean rooms are controlled environments used to reduce the risk of product contamination. They reduce 
the risk of product contamination by controlling dust, airborne microbes, aerosol particles and chemical 
vapors. See Appendix 3 for a definition of clean room grades A through D.

Practically, several controls are available to manage these environments, including temperature, humidity, airflow, 

air pressure, air filtration, wall and floor surfaces, sanitation/disinfection schedule.

A schematic of how a typical aseptic processing area is set up is included below in Figure 1.

Figure 1: Typical aseptic processing area setup 

Clean room processing areas design

External areas

Raw materials, 
equipment, 
single-use 
components, etc.

People

Transition Zone (D          C)
People, materials, etc. are moved toward the 

manufacturing area in a ‘controlled’ manner

Primary packaging components
(e.g. containers, closures)

Clean area (B          A)
This protective envelope minimizes the challenge  

to the Critical area

Change
Remove 

outers

Remove 

outers

Change Compounding

Sterilize

Critical processing 
area (A)

e.g. fill operation
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URS topic Quality requirements Grade A Grade B Grade C Grade D

Material(s) of construction 

(MOCs)

MUST be made of non-shedding materials. X X X

MUST not contain/be made of soft, porous materials. X X X

MUST NOT be made of materials that could potentially generate, or 

hold, particles when used (e.g. Velcro-type materials).

X X X

MOCs should allow for sterilization, if possible, so product is sterile 

when received by the biopharmaceutical company; the method of 

sterilization to be defined and validated by the supplier.

X X

MOCs should allow the biopharmaceutical company to decontaminate 

AR/VR devices in-house (e.g. by UV or VHP), multiple times; the process 

to be defined and validated by the supplier.

X X X X

MOCs should be compatible with all cleaning, sanitizing, disinfecting 

and/or decontaminating (C, S, D and/or D) agents that the 

biopharmaceutical company specifies; also, supplier should determine 

how many times the MOC can withstand the C, S, D and/or D agents, 

as the biopharmaceutical company may need to be using them multiple 

times to be able to bring in and/or use the AR/VR device in classified 

spaces on a routine basis.

X X X X

Any supplemental equipment that would need to be present in classified 

areas to support AR/VR device use (e.g. charging equipment) should 

meet the MOC requirements above, if possible.

X X X X

Quality attributes of AR/VR 

device and any supplemental 

equipment that will enter 

classified, manufacturing areas

MUST be manufactured in, at least a Grade C environment to make it 

suitable for use in classified, manufacturing areas (Grades D, C, B and A).

X X X

MUST be waterproof and dustproof. X X X X

MUST have few, or no, spaces and/or moving parts in design that 

could trap dirt/debris that would challenge the users’ ability to clean, 

sanitize, disinfect, and/or decontaminate the AR/VR device (including 

any supplemental equipment like chargers that would need to be 

present in classified areas).

X X X X

Design features, e.g. electronic parts, charging ports, spaces, 

adjustment features, etc. should be enclosed or covered, if possible, 

to protect these aspects from C, S, D and/or D agents and block these 

parts from being a potential source of contamination for the classified 

areas where they might be used (much like covers that have been used 

for waterproof cameras).

X X X X

Users MUST be able to wear and operate the AR/VR device so that 

it does not generate non-viable particles and does not damage any 

gowning items. It must have features such as smooth surfaces, no sharp 

edges, and no pinch points.

X X X X

Can be used with personal protective equipment (PPE) without 

damaging, compromising, or interfering with the PPE (e.g. safety 

glasses, sterile goggles, sterile mask, respirator).

X X X X

MUST meet industry and regulatory expectations/requirements for 

items to be used in classified, manufacturing areas (see Appendix 1 

for examples).

X X X X

MUST be able to be cleaned, sanitized, disinfected, and/or 

decontaminated to be suitable for use in classified manufacturing 

areas (Grades D, C, B and A); MUST be compatible with the 

biopharmaceutical company’s preferred C, S, D and/or D agents 

(see Appendix 2 for examples).

X X X X

The table below indicates how different quality requirements apply to the different grades of clean room.
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URS topic Quality requirements Grade A Grade B Grade C Grade D

MUST be suitable for use in classified, manufacturing areas without 

contributing to particulate levels that are not aligned with particle 

concentration levels expected for classified areas (see Appendix 3 for 

permitted maximum concentrations).

X X X X

Supplier to perform cleaning and disinfection efficacy studies that cover 

the C, S, D and/or D agents that would be specified/identified by the 

biopharmaceutical company.

**This is preferred, and if supplier does this, then biopharmaceutical 

company will need to use the product.**

Should be received as sterile item(s), if possible, e.g. by UV, x-ray, gamma 

irradiation or other suitable method, to ensure cleanliness of product 

and any supplemental equipment coming to the biopharmaceutical 

company; supplier to define and validate the sterilization process(es).

X X

If possible, hardware should be sterilizable (biopharmaceutical company 

preference) or subject to decontamination processes which will be used 

multiple times (e.g. by UV or VHP), along with the type, and maximum 

number, of sterilization and/or decontamination processes which can be 

used; supplier to define and validate these processes.

X X

Once donned, the AR/VR device MUST stay in place and not require 

adjustment during use.

X X

Packaging and labeling At least double (or triple) bagged, heat sealed to ensure cleanliness of 

product coming to the biopharmaceutical company; bagging process 

should have occurred in a low-particulate environment (e.g. Grade C).

X X X

Any special feature(s) for opening bag (e.g. easy tear), to help minimize 

particulate generation in classified areas where product may be opened.

X X X

Labeling features to minimize particulates (e.g. no glue that would 

generate particles).

X X X

Any special outer packaging needed (e.g. no wood, no cardboard, no 

Styrofoam packing or shipping materials)?

**Anything that might harbor particulates or is a source of microbial 

contamination to be avoided.**

X X X X

Operator’s manual that is packaged separately from the product. X X X X

Quality attributes As an example, rugged enough to survive drops up to ~2 meters  

(height of a tall person).

X X X X

Supplier to provide any special storage requirements for AR/VR device 

and/or supplemental equipment, so the biopharmaceutical company can 

assure it is able to meet those requirements.

X X X X
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Appendix

Appendix	1:	Sample	of	industry	and	regulatory	expectations/requirements	
for	items	used	in	classified,	manufacturing	areas	

Regulatory source Requirement

Guidance for Industry 

Sterile Drug Products Produced by Aseptic Processing 

— Current Good Manufacturing Practice

IV Building and Facilities 

E. Design

It is critical to control material (e.g. in-process supplies, equipment, utensils) as it transfers 

from lesser to higher classified clean areas to prevent the influx of contaminants. For example, 

written procedures should address how materials are to be introduced into the aseptic 

processing room to ensure that room conditions remain uncompromised. In this regard, 

materials should be disinfected according to appropriate procedures or, when used in critical 

areas, rendered sterile by a suitable method.

ISO 14644-5

Cleanrooms and associated controlled environments – 

Part 5: Operations

4 Specification of requirements

4.5 Material and portable and mobile equipment

4.5.1 All materials, as well as portable and mobile equipment, shall be appropriate for the level of 

cleanroom cleanliness, and in use, shall not compromise the product and process.

4.5.2 Procedures shall be established to ensure materials and portable and mobile equipment 

entering the cleanroom are not contaminated.

ISO 14644-5

Cleanrooms and associated controlled environments – 

Part 5: Operations

4 Specification of requirements

4.5 Material and portable and mobile equipment

4.5.4 Materials stored in the cleanroom shall be subject to defined procedures 

and where necessary, shall be held in protective storage or isolation. The risk of 

contamination, arising from the storage and subsequent use of materials and portable 

and mobile equipment in the cleanroom, shall be considered. 

EU GMP Annex 1 Revision: Manufacture of Sterile 

Medicinal Products (2020 Draft) Sterilization

8.48 For materials, equipment, components and ancillary items that are necessary for 

aseptic processing but cannot be sterilized, an effective and validated disinfection and 

transfer process should be in place. These items, once disinfected, should be protected 

to prevent recontamination.

ISO 14644-5

Cleanrooms and associated controlled environments – 

Part 5: Operations 

Annex E: Materials and portable equipment

E. Materials and portable tools use in the cleanrooms must be selected to control cleanroom 

contamination and protect the process. The quantity of materials used in the cleanroom must 

also be limited to the minimum with consideration of timing of delivery. Reusable materials 

and portable equipment must be considered in cleanroom applications. 

Annex 1: Manufacture of Sterile Products  

(2020 Draft) Sterilization

5.33 Disinfectants should be shown to be effective when used on the specific 

facilities, equipment and processes in which they are used. 

Appendix	2:	Sanitization,	disinfection	and	decontamination	agents

Sporicidal examples

Family Product Contact 

time

Efficacy 

B/F

Efficacy V Residue Corrosion Safety Recommended

Chlorine/

hypochlorite/

hypochlorous  

acid family

Contec

ProChlor

1–5 Yes Expected + ++ Good <4h Preferred in family

Ecolab Klercide 

Sporicidal

Active Chlorine

10–15 Yes Expected +++ +++ Good Acceptable in family 

VAI Hypo Chlor 5–10 Yes Yes +++ +++ Good Acceptable in family 

PAA/H202 blend 

family

Steris Spor Klenz 5–10 Yes Yes + + Respirator Acceptable in family 

VAI Decon Spore 5–10 Yes Expected + + Respirator Acceptable in family 

The use of pre-saturated wipes is preferred to minimize spray

Exposure studies may be required for Spor Klenz risk-based analysis
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Disinfectant examples

Sanitizer examples

Family Product Contact 

time

Efficacy 

B/F

Efficacy V Residue Corrosion Safety Recommended

Phenolics Steris LpH III 10–15 Yes Expected ++ + Forbidden EU Accepted – restricted 

use US/virus/BCG
Steris Vesphene III 10–15 Yes Expected ++ + Forbidden EU

VAI Decon-cycle 5–10 Yes Yes ++ + Forbidden EU

quat Steris Vesta syde SQ 10 Yes Expected + 0 N/A Preferred

KLRQ 10–15 Yes Yes + 0 N/A

We cannot have a phenolic and vesta in the same sites due to residues 

Family Product Contact 

time

Efficacy 

B/F

Efficacy V Residue Corrosion Safety Recommended

Ethanol/IPA 

IPA preferred over 

ethanol; country 

restriction with 

ethanol

Contec 1–5 Yes Expected 0 0 Minimize 

spraying; 

wiping 

preferred 

All

Ecolab 1–5 Yes Yes 0 0

Steris 1–5 Yes Expected 0 0

VAI 1–5 Yes Expected 0 0

Most exposure issues in IPA spraying

Family Product Contact 

time

Efficacy B/F Efficacy V Residue Corrosion Safety Recommended

Peroxide 6%  

or lower

Contac Hydropure 10 mins With wiping 

– issue with 

catalase +

Expected 0 0 Respirator 

limited wipe

Preferred  

cleaning agent

Ecolab Klercide 10 mins Expected 0 0 Respirator 

limited wipe

Low peroxide 5 mins Unevaluated + 0 N/A

Ecolab Klercide 

Sporicidal enhanced 

peroxide

10 mins Expected 0 0 Respirator 

limited wipe

VAI steri perox 10–15 Yes + 0 N/A

Lots of exposure issues

Safer alternative choices are available, so this is not preferred
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Appendix	3:	Maximum	permitted	airborne	particle	
concentration	for	each	grade

Summary of classified areas 

Maximum permitted number of particles per m3 equal to or greater than the tabulated size

Grade/ISO in operation/at rest At rest Operational/dynamic

0.5 µm 5.0 µm 0.5 µm 5.0 µm

A (ISO class 5/5) 3,520 20* 3,520 20*

B (ISO class 5/7) 3,520 29 352,000 2,930

C (ISO class 7/8) 352,000 2,930 3,520,000 29,300

D (ISO class 8) 3,520,000 29,300 Not defined Not defined
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Permission to use
The contents of this report may be used unaltered as 
long as the copyright is acknowledged appropriately 
with correct source citation, as follows ‘Entity, 
Author(s), Editor, Title, Location: Year’

https://doi.org/10.46220/2022IT003

Disclaimer
This document represents a consensus view, and as 
such it does not represent fully the internal policies of 
the contributing companies.

Neither BioPhorum nor any of the contributing 
companies accept any liability to any person arising 
from their use of this document.

The views and opinions contained herein are that of 
the individual authors and should not be attributed to 
the authors’ employers.
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