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Overview about Presentation

• Basic Concepts and Regulatory Framework 
about APS 

• Best Practices in Media Fill for Finished Dosage 
Forms and API
– TR 22 and TR 28 (Survey results)

• My “Hot Topics”: Definitions of Worst Case
Criteria & Categorization of Interventions

• Operator Qualification & Media Fill 
• Sterile API APS / Survey results 
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What is an APS/ Media Fill ?

What is the purpose ?

What are the limitations ?
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EU Annex 1 (2022)



Media Fills 
© 2023 Parenteral Drug Association

Personnel 
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PDA TR 22  (under revision since 2022) 
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Purpose

6

The purpose of a Media Fill is to:

- assess the capability of an aseptic process under a given 
manufacturing environment and process controls

- evaluate the proficiency of aseptic processing personnel

- demonstrate compliance with current GMP

- demonstrate the appropriateness of operating practices used in 
support of aseptic processing

- challenge the aseptic process for microbial contamination 
vulnerabilities.
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Design of APS I 
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A Media Fill program should incorporate the contamination risk 
factors that occur on a production line, and accurately assesses the 
state of process control. (…. e.g. set- up) 

The establishment of Media Fill requires in-depth knowledge of the 
routine aseptic processing operations process, material and 
personnel flow, adjacent environmental and quality controls and 
more.

The Media Fill should imitate as closely as possible the routine 
aseptic manufacturing process and include all critical manufacturing 
steps.

Important: for all steps of the Media Fill prepare an overall Risk 
Assessment that – as the outcome- provides a “Rationale” for the 
approach. 
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Design II : Identification of worst case
conditions
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The outcome of the assessment should justify the variables selected.

- Determining the representative sizes of container/closure combinations to be 
used for validation. Bracketing or a matrix approach can be considered for initial 
validation of the same container/closure configuration.

- The volume filled per container, which should be sufficient to ensure that the 
media contacts all equipment and component surfaces that may directly 
contaminate the sterile product.

- Maximum permitted holding times for sterile product and associated sterile 
components exposed during the aseptic process.

- Ensuring that any contamination is detectable. (Example : ….)
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Design III : Identification of worst case
conditions
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- The requirement for substitution of any inert gas used in the routine aseptic 
manufacturing process by air, unless anaerobic simulation is intended.

- The duration of Media Fill run to ensure it is conducted over the maximum 
permitted filling time. If this is not possible, then the run should be of sufficient 
duration to challenge the process, the operators that perform interventions, and the 
capability of the processing environment to provide appropriate conditions for the 
manufacture of a sterile product.

- The Media Fill should mimic the routine production procedures, activities and 
conditions that provide a challenge to aseptic operations. By this simulation it can 
be demonstrated that the routine process itself is capable of producing aseptically 
filled products, ensuring the sterility assurance of a specific product. However, a 
Media Fill should not be used to validate bad working practices or events (e.g. to 
simulate power failures), that may pose a microbial contamination risk to the 
product. 
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Frequency
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• Initial Qualification
– 3 Consecutive SUCCESSFUL media fills

• 1 APS performed every six months 
(minimally) .. per line 
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• Form 483 „ ... not all approved interventions are simulated yearly in the 
Media Fills“ . Background: have not occurred in the routine, however  these 
interventions must be performed. 

• FDA: „How can you release batches without simulating these interventions in a 
Media Fill ? “  Sound arguments have been provided that these (not in the 
Media Fill performed interventions) are very similar and comparable to the 
performed interventions in the Media Fill. 

• The problem was: there has been a too long list of many potential 
interventions from the past, several of them did not occur over months, and 
therefore not been simulated in Media Fills for some years.

• Advise: Keep your „routine intervention list/ approved intervention list “ as 
short as possible, only with relevant interventions !
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Hot Topics about Media Fills / my learnings from 2012 
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• Kind of interventions: All approved Cat 1/ A critical) must be performed during 
each Media Fill, and all Cat 2/ B (less critical)  interventions must be simulated 
at least once a year. 

• Number of interventions: based on a Risk Assessment, e.g. the maximum 
number of interventions, which occurred during the routine production within 
a time period, should be performed during the Media Fills. 

• Important is the accurate documentation and counting of the routine batch 
production interventions. Based on this the number of required interventions 
will be defined for the upcoming Media Fill.

• Exceeding the number of „approved interventions“ in the routine leads to a 
deviation. Occurrence of a corrective interventions in routine, not validated in 
a Media Fill ?  E.g.  Stoppage for Cat 1, for Cat 2 requires a deviation notice and 
a risk assessment ... ?

• GPT should be done within the primary packaging material, e.g. not to use an 
aliquot sample of media 

• Good reconciliation of filled/ removed units (Warning Letters)
• Media Fill plans for operators (e.g. Grade A/ B operators, Set-Up, …) – define in 

detail, which interventions must be simulated
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„My“ Hot Topics about Media Fills
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• Important is to have a Risk Assessment / Rationale/ Justification in 
advance to each Media Fill run
– Assesment/ Justification about the format used in the upcoming 

Media Fill (e.g. bracketing)
– Number and kind of interventions
– Number and names of involved operators, and related

interventions to these operators to (re)qualify in detail (e.g. 
distinction between Grade A or Grade B operators, involved during
set-up and/or filling

– Number of involved shifts and filling time (maximum time)
– Defined maximum storage time of (packaged) components and 

filling equipment
– Filling speed
– composition of nutrient / Placebo usage
– ... (dedicated Interventions for each operator/ mechanic)
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„My“ Hot Topics about Media Fills
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New: APS design should be based in 
a Risk Assessment 

• TR 22- Team is just working on it
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• NOTE : Media Fill requires full duration QA oversight (physically) or 
prepare a video for a later review by QA !

• Practices / Examples that cannot be validated in a Media Fill 
– Power failures during filling
– Disruption of UDF above open containers/ closures without 

rejection of containers/ closures
– Pressure drops in cleanrooms and reduced air velocities 
– Contacting of product contact surfaces with gloved hands
– Isolators: validate of pinholes in gloves or isolator - non integrity
– Deviations in EM program (cleanroom/ personnel)
– Introduction of non properly sterilized or sanitized materials/ 

equipment into the cleanroom / isolator
• What I commonly see in many companies: incubate „intervention vials“
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„My“ Hot Topics about Media Fills
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EU Annex 1 / Some sections selected : 



Media Fills 
© 2023 Parenteral Drug Association 17

EU Annex 1 / Some sections selected : 

Operator Qualification ….Final Step in most companies:  APS participitation
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EU Annex 1 / Some sections selected : 

INTERVENTIONS: What is „MY Concept“ in simple words . 

How to start : design the process to prevent interventions , ….

Set- Up and for RABS (only Closed door interventions, if possible …)  
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PDA TR 28 

2021 was an industry
survey .

Survey was published
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Bulk Media Fill – my background and experience ...  
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PDA TR 28- „Placebo“
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• Pictures
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Media Fill:  Bulk Pharmaceuticals 
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• Sterile Bulk Pharmaceutical Manufacturing
– Bulk Pharmaceuticals Media Fills must be a very different approach, because : 
– campaign production may last over weeks in huge plants (vessels cannot be flooded

with TSB over weeks) 
– Media Fill after a campaign with product residues left: e.g. antibiotics inhibit 

microbial growth and must be inactivated, or may not be dissolved in nutrient
– bigger Bulk primary packaging materials (bags/ containers)/ huge vessels/ pipings / 

huge filling isolators: Bulk Aseptic Filling cannot be simulated 1:1 like a vial or syringe
filling operation

– Microbiological Growth Promotion Testing problems : Media Fills in huge vessels or
containers may lead to problems in microbial growth recovery (probably also based
on „sensum quorum“ effects)

– How do validate a Sterile Bulk Pharmaceutical Manufacturing plant ?
• „IS A MUST“: compliant/ valid Media Fills are a regulatory requirement to

assure the Sterility of the Sterile API plant !
– Approach

• Part 1 Aseptic Processing/ Filling Validation (= „Solid Media Fill“)
• Part 2 : Interior Production Line / Vessels Sterility (= „Liquid Media Fill“) 
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„My“ Hot Topics about Media Fills
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• Simulation of Aseptic Processing Steps: „Solid Media Fill“ 

– Different approaches are possible , e.g. flask fill approach with
funnel (see slide before )

– Can be a) after a campaign or b) with a clean/ sterile production
line

– For Powder filling: as Placebo might be „sterile Mannitol/ Lactose ; 
osmotic effects may be critical !

– Several worst case „manipulations“ are required
– Important: primary packaging material must be included
– Maximum storage of equipment/ primary packing included
– Enhanced Environmental Monitoring / Sterility testing as usual
– Requirement:  all Media Fill units must be „Sterile“
– Bacteriostatis/ Fungistasis Studies required, and not only after 

incubation (inhibition of bacteriostatic product may be critical ) 
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Sterile API Media Fills
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• Simulation of Production Processing Steps: „Liquid Media Fill“ 
– Rinse with xxL sterile buffer solution or WFI (but risky to flood with TSB)
– WFI : is easy (regarding cleaning)
– Choices a) after a campaign or b) after SIP in clean/ sterile production line
– Important: the interior surface must come in contact with the rinse fluid 
– Worst Case: maximum production time of production line
– Rinse solution is membrane filterered and tested with the requirement:  

„Sterile“ or „0 cfu“ (depends if filter cartridge or membrane filter is used)
– Important are „Microbiological Survival studies“ 
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Sterile API Media Fills
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Survey: 85 questions
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TR 28 Survey 
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PDA TR 28 _ Survey Summary 
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END 

11


