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Where does vH2O2 sit in your 

Contamination Control Strategy? 
An insight white paper examining how vaporous hydrogen peroxide 

decontamination connects to the Contamination Control Strategy 

required by EU GMP Annex 1, and what recent regulatory 

enforcement shows when that connection is missing.

Introduction 
Almost every manufacturer running a decontamination process can produce a cycle report. Far 

fewer can show, in one place, how that report connects to everything else they do to control 

contamination. 

That connection is what EU GMP Annex 1 asks for. A vaporous hydrogen peroxide (vH2O2) process is 

a strong control: it reaches surfaces manual cleaning cannot, it is repeatable in a way operator 

technique is not, and it leaves almost no residue after. But it is one layer in a system, and regulators 

treat it as such. A cycle that passes its routine indicator test while sitting outside the contamination 

control strategy is a cycle that has not been fully justified. 

What Annex 1 asks for 
Annex 1 does not prescribe a specific decontamination method, chemistry or cycle. It requires a 

documented, holistic strategy. Section 2.5 lists the elements a Contamination Control Strategy (CCS) 

should contain, among them premises and equipment, process risk assessment, validation of 

sterilisation processes, cleaning and disinfection, monitoring systems, and continuous improvement 

based on what those elements produce1,2. 

Two features of that list matter more than its contents. The first is that cleaning and disinfection, 

validation of sterilisation processes, and monitoring appear as separate elements. Annex 1 expects 

them to be linked but recognises that in most organisations they are owned by different 

departments and documented in different systems. That separation can create vulnerabilities in 

contamination control: qualification data, in-process controls and monitoring results may all exist 

without their implications being adequately connected. 

The second is that the strategy must be reviewed and kept current. A CCS describing a facility as it 

was three equipment changes ago is not a current strategy, whatever its revision number says. 

The practical test is whether the strategy can state, with supporting data, which contamination 

hazards the cycle addresses, which it does not, and what evidence supports the claim. A cycle report 

answer none of them. 

 



Where does vH2O2 sit in your Contamination Control Strategy? | Cleamix Ltd | 2026 
 

A white paper issued by: Cleamix Ltd. 2  
© Cleamix Ltd. 2026. All rights reserved. 

Where the cycle fits, and where it does not 
Being explicit about the limits of a control is not a weakness in a CCS, it is the point of one. 

CCS element (Annex 1, 

2.5) 

What a validated cycle contributes What it does not resolve 

II. Premises and 

equipment 

Provides effective decontamination 

of surfaces, voids and equipment 

exteriors that are difficult to access 

manually, provided adequate 

exposure is demonstrated. 

Occluded surfaces created by 

equipment geometry or loading. 

These must be identified, not 

assumed. 

XI. Validation of 

sterilisation processes 

A controlled, repeatable cycle with 

defined critical process parameters 

and demonstrated microbiological 

efficacy against appropriately 

selected biological indicators. 

Transfer of that validation to a 

different room, load or 

configuration must be justified 

through a documented, risk-based 

qualification strategy. 

XIII. Cleaning and 

disinfection 

A sporicidal step whose distribution 

does not depend on operator 

technique. 

Cleaning. Inactivation is not 

removal, and a surface that has not 

been cleaned and dried is not a 

surface the vapour has reached. 

XV. Prevention 

mechanisms 

Provides one potential 

corrective/control measure 

following an environmental 

monitoring excursion. 

Root cause. A cycle removes the 

organism, not the reason it was 

there. 

Mapping of a room-scale vapour decontamination process against selected CCS elements. Element 

numbering follows Annex 1, Section 2.5. 

What happens when the cycle stands alone 
Two FDA warning letters issued in November 2025 and March 2026 illustrate related contamination-

control failures involving decontamination exposure, equipment configuration and environmental 

monitoring. 

In the first, the firm’s own investigation identified the most probable root cause of an environmental 

monitoring failure as equipment surfaces occluded during the decontamination cycle, with the 

contamination route being an atypical intervention involving parts integral to stopper seating. The 

firm’s own risk assessments had advised against interventions that could disturb potentially 

occluded surfaces, and the intervention nonetheless remained permitted. FDA also criticised the 

sampling strategy, noting that the single-sweep contact-plate method was less effective than swab 

sampling for these irregular critical surfaces. 

FDA’s remediation demand is the more useful part of that document, because it reads as a 

specification: a retrospective review of routine and atypical interventions, a comprehensive 

identification of locations not reliably exposed to decontamination, a plan to reduce occluded 

surfaces where feasible, and elimination of high-risk interventions that expose the critical zone to 

surfaces which have not been through a validated process. The accompanying risk assessment is 
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asked to cover material flows throughout all rooms used to conduct and support sterile operations, 

which is a room-scale question rather than an enclosure-scale one3. 

The second letter contains the finding that should give any quality unit pause. Positive biological 

indicators, in some cases as many as eight or more recoveries, appeared in nearly all validation 

cycles run between 2022 and 2025. Because the acceptance criteria permitted routine recovery of 

multiple survivors, only two of those cycles were classified as unacceptable. The cycle was not 

failing; the cycle could pass despite repeated BI recoveries because the acceptance criteria 

permitted multiple survivors. 

The same letter records that the firm’s own validation instruction appears to permit items to rest on 

the enclosure floor, creating an occluded surface at a critical location, and that indicator placement 

was neither adequately documented nor supported by evidence the indicators were representative. 

It also found that residual moisture was being managed by relying on personnel to dry observed 

moisture and concluded that residual moisture could interfere with decontamination-cycle efficacy. 

A control that depends on someone noticing is not a control4. 

Non-sterile manufacturing and CCS 
In July 2026 the EMA published a Q&A on preventing microbial contamination of non-sterile 

medicinal products5. It creates no new legal requirement and its language is careful: manufacturers 

may consider using CCS principles in accordance with Annex 1. Two passages nonetheless matter for 

room-level contamination control. 

EMA states that where area disinfection is performed, whether scheduled or in response to 

contamination, it should be demonstrated that the detergents and cleaning agents used are suitable 

for their intended use. It also asks that cleaning validation incorporate the drying step, to prevent 

contamination arising from residual humidity in equipment5. The regulator and the enforcement 

record are pointing at the same physics from two directions. 

The consequence is that oral solid dosage, liquid and cream facilities, and other non-sterile 

manufacturers which have never written a CCS now have a reason to think in CCS terms, and a clear 

regulatory expectation that the suitability of area-disinfection agents should be demonstrated rather 

than assumed from procurement alone. While not currently mandatory, applying CCS principles 

provides a structured approach for demonstrating that contamination controls, including area 

disinfection, are scientifically justified and appropriately controlled. 

Conclusions 
The FDA findings are not exotic. Occluded surfaces, acceptance criteria that tolerate survivors, 

residual moisture managed by observation, and indicator placement without documented rationale 

are ordinary problems in facilities that were passing their routine tests. 

What connects them is that the decontamination cycle was treated as a self-contained process 

rather than as one layer of a contamination control architecture. The useful question is not whether 

the cycle passes. It is whether the strategy can say what the cycle covers, what it does not, and what 

would change the answer.  

A vapour-phase process can meet these expectations, but only where the qualification, the 

occluded-surface analysis and the aeration data are held together in the strategy rather than in the 

cycle report. 
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