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What is an APS/ Media Fill ?
What is the purpose ?

What are the limitations ?

Media Fills
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Parenteral Drug Association

Aseptic Process Simulation (APS) — A simulation of the entire aseptic manufacturing process in order
to verify the capability of the process to assure product sterility. Includes all aseptic operations
associated with routine manufacturing, e.g. equipment assembly, formulation, filling, lyophilization
and sealing processes as necessary.

EU Annex 1 (2022)

Aseptic process simulation (APS) (also known as media fill)

9.32 Periodic verification of the effectiveness of the controls in place for aseptic processing should
include an APS using a sterile nutrient media and/or surrogate in place of the product. The APS
should not be considered as the primary means to validate the aseptic process or aspects of the aseptic
process. The effectiveness of the aseptic process should be determined through process design,
adherence to the pharmaceutical quality system and process controls, training, and evaluation of
monitoring data. Selection of an appropriate nutrient media and/or surrogate should be made based on
the ability of the media and/or surrogate to imitate physical product characteristics assessed to pose a
risk to product sterility during the aseptic process. Where processing stages may indirectly impact the
viability of any introduced microbial contamination, (e.g. aseptically produced semi-solids, powders,
solid materials, microspheres, liposomes and other formulations where product is cooled or heated or
lyophilized), alternative procedures that represent the operations as closely as possible should be
developed. Where surrogate materials, such as buffers, are used in parts of the APS, the surrogate
material should not inhibit the erowth of anv notential contamination.
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PDA TR 22 (under revision since 2022)

Process Simulation for
Aseptically Filled Products

Technical Report No. 22 (Revised 2011)

ISBN: 978-0-939459-35-3
© 2011 Parenteral Drug Association, Inc.

All rights reserved.
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PDA

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.

Media Fills
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PDA

&z 4 Design of APS |

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.qg. 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.

. . . Media Fills
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PDA : Ty
S , Design Il : Identification of worst case

conditions

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 : ....)

Media Fills
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PDA

< 4/ Design lll : Identification of worst case
conditions

- 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.

Media Fills
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 |nitial Qualification
— 3 Consecutive SUCCESSFUL media fills

* 1 APS performed every six months
(minimally) .. per line

Media Fills
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PDA Hot Topics about Media Fills / my learnings from 2012

* 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 !

Media Fills
© 2023 Parenteral Drug Association 11

Connecting People, Science and Regulation



,,My*“ Hot Topics about Media Fills

ssociation

<4/ /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

Media Fills
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Parenteral Drug Association

,,My*“ Hot Topics about Media Fills

* Important is to have a Risk Assessment / Rationale/ Justification in
advance to each Media Fill run

Connecting People, Science and Regulation

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)

Media Fills
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, New: APS design should be based in
>/ aRisk Assessment

* TR 22- Team is just working on it

Media Fills
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Parenteral Drug Association

,,My*“ Hot Topics about Media Fills

 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 | commonly see in many companies: incubate ,,intervention vials“

Connecting People, Science and Regulation
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PDA EU Annex 1 / Some sections selected :

8.16 There should be an authorized list of allowed and qualified interventions, both inherent and
corrective, that may occur during production (see paragraph 9.34). Interventions should be carefully
designed to ensure that the risk of contamination of the environment, process and product is
effectively minimized. The process of designing interventions should include the consideration of any
impact on air-flows and critical surfaces and products. Engineering solutions should be used
whenever possible to minimize incursion by operators during the intervention. Aseptic technique
should be observed at all times, including the appropriate use of sterile tools for manipulations. The
procedures listing the types of inherent and corrective interventions, and how to perform them, should
be first evaluated via risk management and APS and be kept up to date. Non-qualified interventions
should only be used in exceptional circumstances, with due consideration of the risks associated with
the intervention and with the authorisation of the quality unit. The details of the intervention
conducted should be subject to risk assessment, recorded and fully investigated under the
manufacturer's PQS. Any non-qualified interventions should be thoroughly assessed by the quality
department and considered during batch disposition.

. . . Media Fills
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PDA EU Annex 1 / Some sections selected :

7.4 The personnel accessing grade A and B areas should be trained for aseptic gowning and aseptic
behaviours. Compliance with aseptic gowning procedures should be confirmed by assessment and
periodic reassessment at least annually, and should involve both visual and microbial assessment
(using monitoring locations such as gloved fingers, forearms, chest and hood (facemask / forehead).
See paragraph 9.30 for the expected limits). The unsupervised access to the grade A and grade B
areas where aseptic operations are or will be conducted should be restricted to appropriately
qualified personnel, who have passed the gowning assessment and have participated in a successful
APS.

Operator Qualification ....Final Step in most companies: APS participitation

7.5 Unqualified personnel should not enter grade B cleanrooms or grade A in operation. If needed in
exceptional cases, manufacturers should establish written procedures outlining the process by which
unqualified personnel are brought into the grade B and A areas. An authorized person from the
manufacturer should supervise the unqualified personnel during their activities and should assess the
impact of these activities on the cleanliness of the area. Access by these persons should be assessed
and recorded in accordance with the POS.

. . . Media Fills
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PDA EU Annex 1 / Some sections selected :

9.34 The APS should take into account various aseptic manipulations and interventions known to
occur during normal production as well as worst-case situations, and take into account the following:

1. Inherent and corrective interventions representative of the routine process should be
performed in a manner and frequency similar to that during the routine aseptic process.

ii.  The inclusion and frequency of interventions in the APS should be based on assessed risks
posed to product sterility.

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 ...)

. . . Media Fills
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2021 was an industry
survey .

Survey was published
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Process Simulation
Testing for Sterile Bulk
Pharmaceutical Chemicals

Technical Report No. 28 Revised
Supplement

Vol. 60, No. S-2

2006
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Bulk Media Fill - my background and experience ...
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PDA TR 28- ,,Placebo*

4.2. Placebo Material Simulation

A placebo material is substituted for the production
materials and handled in a representative manner. The
placebo material can be sampled for microbial count
or sterility testing depending upon the acceptance cri-
teria requirements of the protocol.

Media Fills
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Media Fill: Bulk Pharmaceuticals
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,,My“ Hot Topics about Media Fills

PDA
& /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
* Part1l Aseptic Processing/ Filling Validation (= ,Solid Media Fill“)
* Part 2 : Interior Production Line / Vessels Sterility (= ,Liquid Media Fill“)

. . . Media Fills
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PDA Sterile API Media Fills

Parenteral Drug Association

» 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 )

. . . Media Fills
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FPDA |
:_ % /Simulation of Production Processing Steps: ,,Liquid Media Fill“
W™ — Rinse with xxL sterile buffer solution or WFI (but risky to flood with TSB)

— WEFI : 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”

Connecting People, Science and Regulation ©2023 Parenteral Drug Association 25
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PDA Research

2021 PDA Aseptic Process
Simulation for Sterile Bulk
Pharmaceuticals Survey

Media Fills
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42. Which material is utilized for APS (open systems)?

Microbiological growth promoting media 82% 31
Solid Placebo Material (e.g., Lactose, Mannitol) 13% 5
Liquid Placebo 0% 0
Buffers, WFI 3% 1
Simulation without material 0% 0
Actual product 0% 0
Other 3% 1
Total " ~spondents 38
Offes . 2021 PDA Aseptic Process Simulation for Sterile Bulk Pharmaceuticals Survey — Development
¢ TSB and Mannitol Team Members
Hal Baseman, Valsource Inc.
100% — Simona DeRosa, IBSA Group
Guenther Gapp, Gapp Quality GmbH
30% Gabriele Gori, Thermo Fisher Scientific

60%

40%

20%
0 0
0% 3% 0% 0% 3%
0% 0 0 — |
Microbiological Solid Liquid Buffers WFI Simulation Actual Other
growth promoting  Placebo Placebo without product
media Material material

Media Fills
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PDA PDA TR 28 _ Survey Summary

Drug

This survey represents current practices in industry regarding aspects of the APS for Sterile Bulk Pharmaceuticals and the
trend that this practice is assuming.

The conclusions and some key take-aways are summarized as following (list is not complete)) .

1. The number of responses was low: only 42 respondents against the 2017 PDA Aseptic Processing Survey with 304
respondents). One conclusion might be that are not many Sterile Bulk Manufacturers (e.g. Sterile Solid Bulk
Antibiotics)have been left, because the majority of products uses low bioburden bulk material and render the liquid
product sterile by sterile filtration.

2. The majority of the manufacturers

use RABS systems for their aseptic filling lines

use redundant Sterile Filtration methods

use the term “Approved Interventions” for their qualified and allowed ISO 5 Interventions, and have a

categorization in “inherent” and “corrective” interventions

follow the TR 22 “worst case criteria” and documentation requirements stated in TR 22

simulate holding times and campaign are considered in the MF

separate the APS in liquid and solid part

perform an extended EM program during APS

use closed connectors within ISO 7, but only a low percentage in ISO 8

use requirements for APS are either as “sterile” or “0 ¢fu”, and only a low percentage still use the current TR

28 requirements

j. current rinsing practices with sterile buffers and sterile WFI as stated in TR 28 are still used to prove sterility
of the closed system, e.g. even after sterilization

oo

— e e o

3. Only half of industry does GPT (Growth Promotion testing) within the original container, and does not consider pH
changes / osmotic effects after adding Placebo into the nutrient media

4. The majority of respondents for cell-cultures (Note GG: surprisingly-) intend to perform APS in the future

5. The maijority of respondents assume that
a. their current APS is reflected and is in the scope the current TR 28

b. SUS (Single Use System) should be included
c. the Scope of TR 28 should be expanded

. ; ; Media Fills
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