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IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

UPSTREAM 

Bioburden control is critical during the upstream process. 
Any microbial contamination can result in a lost batch.

DOWNSTREAM

Maintaining low bioburden during the downstream process is important 
to ensure product quality and to keep endotoxin levels low.

FORMULATION/FINAL FILTRATION

High bioburden or endotoxin levels during formulation can affect product 
quality and quality markers. It is a regulatory expectation that bioburden 
is low prior to final sterilization for increased sterility assurance.

INCREASED MICROBIAL LOAD 

More Information

More Information

More Information
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IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

HIGH LEVELS OF ENDOTOXINS

UPSTREAM 

High levels of endotoxin can negatively impact the upstream process. 
In addition, endotoxin, if present in the upstream process, will need to 
be removed by the downstream process to meet patient safety require-
ments.

More Information

DOWNSTREAM

Maintaining low endotoxin levels is important to ensure final product 
quality and patient safety.

More Information

FORMULATION/FINAL FILTRATION

Endotoxins in the final formulation can lead to out of specification results 
and can cause patient risk.

More Information

HOME BACK
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IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

HIGH LEVELS OF
 ELEMENTAL IMPURITIES

UPSTREAM 

Elemental impurities can impact the batch-to-batch consistency of the 
upstream performance.

More Information

DOWNSTREAM

Elemental impurities can negatively influence the downstream process by 
interacting with the active pharmaceutical ingredient, decrease product 
stability and affect product quality.

More Information

FORMULATION/FINAL FILTRATION

Elemental impurities can cause stability issues in the final drug product 
resulting in out of specification results.

More Information

HOME BACK
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IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

BATCH-TO-BATCH VARIABILITY

UPSTREAM 

Variability in raw materials can impact the upstream performance and 
product yield. Variability in filter performance can cause process interrup-
tions and deviations.

More Information

DOWNSTREAM

Variability in raw materials can impact the downstream performance, 
product yield and quality. Variability in filter performance can cause pro-
cess interruptions and deviations.

More Information

FORMULATION/FINAL FILTRATION

Variability in raw materials can impact final formulation, product quality 
and drug product stability. Variability in filter performance can cause pro-
cess interruptions and deviations.

More Information
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IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

HIGH LEVELS OF RESIDUAL SOLVENTS

DOWNSTREAM

Residual solvents can cause negative impact in the downstream process 
and affect product quality by interacting with the protein.

More Information

FORMULATION/FINAL FILTRATION

Residual solvents can lead to out of specification results of the final drug 
product and can cause patient risk.

More Information

HOME BACK

Emprove® ProgramContact



IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

PARTICULATE CONTAMINATION

UPSTREAM 

Unknown particles might impact the upstream process and can have un-
expected effects like filter clogging etc.

More Information

DOWNSTREAM

Unknown particles might impact the downstream process and can have 
unexpected effects like filter clogging etc.

More Information

FORMULATION/FINAL FILTRATION

Any unexpected particulate matters in the final formulation are of high 
risk and need to be explained to regulatory authorities.

More Information

HOME BACK
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IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

COMPROMISED QUALITY DUE TO 
UNKNOWN EXTRACTABLES

UPSTREAM 

The upstream performance and yield can be impacted by extractables 
from filter and single use components.  

More Information

DOWNSTREAM

The downstream performance and yield can be impacted by extractables 
from filter and single use components. 

More Information

FORMULATION/FINAL FILTRATION

Extractables from filters and single use components need to be well 
characterized and understood to comply with regulatory expectations 
and ensure patient safety.

More Information

HOME BACK
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IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

FORMULATION/FINAL FILTRATION

Usage of inappropriate chemical grades can lead to lack of 
documentation/compliance needed for drug approval.

Using filters and single use components where the materials of 
construction are not biocompatible can negatively affect patient safety.

UNSUITABLE 
(NOT BIOCOMPATIBLE) MATERIALS

UPSTREAM 

Usage of inappropriate chemical grades can lead to lack of 
documentation needed for drug approval.

Using filters and single use components where the materials of 
construction are not biocompatible can negatively affect patient safety.

More Information

DOWNSTREAM

Usage of inappropriate chemical grades can lead to lack of 
documentation needed for drug approval.

Using filters and single use components where the materials of 
construction are not biocompatible can negatively affect patient safety.

More Information

More Information
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Emprove® ProgramContact



IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

UNKNOWN SUPPLY CHAIN

UPSTREAM 

Security of supply and supply chain transparency are key attributes when 
qualifying raw materials, filters and single use components.

More Information

DOWNSTREAM

Security of supply and supply chain transparency are key attributes when 
qualifying raw materials, filters and single use components.

More Information

FORMULATION/FINAL FILTRATION

Security of supply and supply chain transparency are key attributes when 
qualifying raw materials, filters and single use components.

More Information

HOME BACK

Emprove® ProgramContact



IN WHICH 
PROCESS 
STEP DO YOU 
FACE THIS 
RISK? 

BACK PROCESS COMPATIBILITY

UPSTREAM 

Filters and single use components must be able to perform as required 
under the specified sterilization and operating conditions.

More Information

DOWNSTREAM

Filters and single use components must be able to perform as required 
under the specified sterilization and operating conditions.

More Information

FORMULATION/FINAL FILTRATION

Filters and single use components must be able to perform as required 
under the specified sterilization and operating conditions.

More Information

HOME

Emprove® ProgramContact



YOUR FAST TRACK THROUGH 
REGULATORY CHALLENGES
The Emprove® Program is focused on resolving challenges in (Bio)-pharmaceutical
development.

Our portfolio includes comprehensive documentation of the latest regulatory requirements 
for more than 400 raw and starting materials, as well as a selection of filters and 
single-use components. In addition, it even anticipates industry expectations for further 
recommendations.

Simplifying your processes with the Emprove® Program:

•   Accelerating approval preparation 
•   Facilitating qualification processes 
•   Supporting risk assessment, management and mitigation 
•   Increasing supply chain transparency 
•   Saving time and money 

For an overview of products available with Emprove® documentation visit: 

Gain 24/7 online access to all your dossiers with our Emprove® Suite at: 

THE EMPROVE® 
PROGRAM 

HOME

Emprove® Program 
Website 

Emprove® Suite 
Website 

Emprove® ProgramContact

http://MerckMillipore.com/emprove
http://merckmillipore.com/emprove
http://merckmillipore.com/emprove
https://www.merckmillipore.com/DE/de/support/regulatory-support/emprove-qualification/subscribe/bnOb.qB.ZEYAAAFYI69YiK.O,nav
http://merckmillipore.com/emprove
http://merckmillipore.com/emprove


MATERIAL QUALIFICATION, RISK ASSESSMENT 
AND PROCESS OPTIMIZATION SUPPORT
We offer extensive support to find the tailor-made Emprove® Program solution for your 
manufacturing process. Please contact us directly for comprehensive consultation and 
recommendations.

Further information and research:

We are looking forward to supporting your business.

CONTACT 

HOME

Emprove® Program 
Website 

Emprove® Suite login to 
download your Dossier

DEMO: Quality 
Management Dossier 

DEMO: Operational 
Excellence Dossier

Contact us directly

CONTACT:

Emprove® ProgramContact
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF INCREASED 
MICROBIAL 
LOAD 

MATERIAL QUALIFICATION
Microbiology parameters (TAMC, TYMC)[(TAMC = total aerobic microbial count; TYMC = total 
combined yeast/moulds count)] are part of the product specification for all Emprove® Expert 
products. The specification is shown in chapter „3.2.S.1.3 General Properties“ of the 
Emprove® Material Qualification Dossiers. 3 example CoAs from representative product-
scale batches (incl. TAMC and TYMC values) are shown in chapter „3.2.S.4.4 Batch Analysis“ 
of the Emprove® Material Qualification Dossiers. 

QUALITY MANAGEMENT 
Stability studies (see Emprove® Quality Management Dossiers Chapter 4: Stability Studies) 
for the Emprove® Expert product portfolio include microbiology parameters TAMC and TYMC. 
If these parameters are not part of the stability study parameters, then an internal risk 
assessment is available, e.g. highly concentrated solvents or microbicidal stability studies.

OPERATIONAL EXCELLENCE
To meet quality control requirements, the analytical procedures for our inhouse test method 
are included in the Operational Excellence Dossier (Chapter 3: Analytical Procedure).

INCREASED MICROBIAL LOADBACKHOME

Emprove® ProgramContact

See Demo Version

See Demo Version

See Demo Version



EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF INCREASED 
MICROBIAL 
LOAD 

MATERIAL QUALIFICATION
1. Lot release microbial retention testing of sterilizing grade filters is performed on samples
of filters as indicated in the specification table.
2. Lot release endotoxin testing after sterilization is performed on samples of filters, gold
certified mobius assemblies and connectors as indicated in the specification table.
3. The original validation of the sterilizing grade filter‘s ability to remove bacteria under
hydraulic stress are in the specification table and the test summary and results section.
4. Integrity testing (air diffusion and bubble point) of sterilizing grade filters is commonly
used to confirm the retention capability of the membrane. The integrity test specifications
are listed in the specification table.

QUALITY MANAGEMENT 
1. Details on the microbial retention testing to ensures the filter will be able to retain 
bacteria for the entire shelf life are provided in the shelf life testing requirements and 
results section.
2. Filters and single use components that are sold pre-sterilized by gamma irradiation had
the gamma irradiation cycle validated as detailed in the Quality Management Dossier in the 
gamma irradiation section.

INCREASED MICROBIAL LOADBACKHOME
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See Demo Version

See Demo Version



EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF HIGH 
LEVELS OF 
ENDOTOXINS

MATERIAL QUALIFICATION
The endotoxin parameter is part of the product specification for all Emprove® Expert 
products. The specification is shown in chapter „3.2.S.1.3 General Properties“ of the 
Emprove® Material Qualification Dossiers.
3 example CoAs from representative product-scale batches (incl. endotoxins) are shown 
in chapter „3.2.S.4.4 Batch Analysis“ of the Emprove® Material Qualification Dossiers. 

QUALITY MANAGEMENT 
Endotoxins as quality indicating parameter is monitored during stability studies („Chapter 4: 
Stability Studies“).

OPERATIONAL EXCELLENCE
To meet quality control requirements analytical procedure for our inhouse test method are 
included in the Operational Excellence Dossier (Chapter 3: Analytical Procedure).
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HIGH LEVELS OF ENDOTOXINS
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF HIGH 
LEVELS OF 
ENDOTOXINS

MATERIAL QUALIFICATION
As indicated in the quality information section under specifications in the Material 
Qualification Dossier, filters and single use components are evaluated for endotoxin as part 
of lot release according to USP <85>, EP 2.6.14 & JP 4.01. The original validation testing  
for endotoxin is also included in the test summary and results under bacterial endotoxin.  

QUALITY MANAGEMENT 
Details on endotoxin testing to ensures filters and single use component meet the endotoxin 
lot release criteria for the entire shelf life are provided in the shelf life testing requirements 
and results section. 
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF HIGH LEVELS 
OF ELEMENTAL 
IMPURITIES 

MATERIAL QUALIFICATION
Reference to ICH Q3D within specification footer “Elemental impurity specification have been 
set considering ICH Q3D (Guideline for Elemental Impurities). Class 1-3 elements are not 
likely to be present above the ICH Q3D option 1 limit, unless specified and indicated.” Once 
an element (metal) is “likely to be present”, the corresponding element is specified and 
tested for every subsequent batch via a validated test method. Part of specification as 
footer (s.o.), metals that are “likely to be present” are part of specification (Material 
Qualification Dossier 3.2.S.1.3 General Properties); metals that are “likely to be present” 
are part of example CoAs (Material Qualification Dossier 3.2.S.4.4 Batch Analysis).

OPERATIONAL EXCELLENCE
In-depth EI information as part of Operational Excellence Dossier (Chapter 1: Elemental 
Impurity Information), in case element(s) are intentionally added this/these metals are 
named in Operational Excellence Dossier.

HIGH LEVELS OF
 ELEMENTAL IMPURITIES
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF HIGH LEVELS 
OF ELEMENTAL 
IMPURITIES 

OPERATIONAL EXCELLENCE
Elemental impurities as per ICH Q3D are included in the extractables report:
1. Results summary
2. Elemental substances by ICP-MS

HIGH LEVELS OF
 ELEMENTAL IMPURITIES
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF BATCH-TO-
BATCH
VARIABILITY

MATERIAL QUALIFICATION
Batch-to-batch consistency is evaluated within 3 examples CoAs (Material Qualification 
Dossier 3.2.S.4.4 Batch Analysis).

OPERATIONAL EXCELLENCE
Dedicated product quality report (Operational Excellence Dossier Chapter 2: Product Quality 
Report ) showing consistency of manufacturing process “quality-inducing parameter” values 
for all batched produced in one year.

BACKHOME
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BATCH-TO-BATCH VARIABILITY
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF BATCH-TO-
BATCH
VARIABILITY

MATERIAL QUALIFICATION
The lot release testing that is performed is detailed in the Quality Information under 
Specifications in the Material Qualification Dossier. These tests include an in process 
integrity test, water flow rate and pressure drop, endotoxin and hydraulic stress. These 
tests are part of the quality checks in place to ensure consistent performance. The original 
validation of this criteria is detailed in the test summary and results section.

QUALITY MANAGEMENT 
The quality self assessment section in the Quality Management Dossier details quality 
procedures in place that contribute to batch to batch consistency 

OPERATIONAL EXCELLENCE
Extractables profiles assessed from multiple lots following BPOG and USP 665 methodologies 
are provided to support batch-to-batch consistency.
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BATCH-TO-BATCH VARIABILITY
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EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF HIGH LEVELS
OF RESIDUAL
SOLVENTS

MATERIAL QUALIFICATION
Partially solvents are part of specification (Material Qualification Dossier 3.2.S.1.3 General 
Properties) and of example CoAs (Material Qualification Dossier 3.2.S.4.4 Batch Analysis).
Our justification of specification mentions accordance to ICH Q3C: Material Qualification 
Dossier 3.2.S.4.5 Justification of Specification. Statement within the chapter: „The 
specification of our product has been developed in accordance with the requirements of the 
declared pharmacopoeia including ICH Q3C for residual solvents and with respect to the
requirements of customers in different application fields.“
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF PARTICULATE
CONTAMI-
NATION

OPERATIONAL EXCELLENCE
„Technically unavoidable particle information“ in Operational Excellence Dossier 
Chapter 4: Technically Unavoidable Particle Proifle, based on the „IPEC Federation TUPP 
Guide 2015“.
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PARTICULATE CONTAMINATION
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF PARTICULATE
CONTAMI-
NATION

MATERIAL QUALIFICATION
The Material Qualification Dossier details in the quality information section under 
specifications the particulate testing that was done according to USP <788>. For sterilizing 
grade filters , particulate and non fiber release testing was performed as part of the 
validation as detailed in the Test Summaries and Results section.

For single use assemblies, particulate testing per USP <788> is performed as part of lot 
release for gold assemblies and quarterly for silver assemblies as detailed in the Release 
Criteria Section. USP <788> testing was also performed as part of validation as detailed in
the Test Summary and Results section.
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF INSECURE
PRODUCT
STABILITY 
AND 
-QUALITY

MATERIAL QUALIFICATION
Flush volumes to meet TOC (total organic carbon) and conductivity WFI specifications
according to USP <643> and USP <645> are provided in the Material Qualification 
Dossier for filters in the product quality section under release criteria. The initial validation 
to meet this specification is detailed in the test summaries and results section under TOC 
and conductivity. 

QUALITY MANAGEMENT 
As part of the shelf life testing for filters detailed in the Quality Management Dossier in the 
shelf life testing and results section, samples are tested to ensure they meet the flushing 
requirements to meet TOC and conductivity WFI specifications according to USP <643> and 
USP <645>.

 
OPERATIONAL EXCELLENCE
Extractables profiles assessed from multiple lots following BPOG
methodologies are provided to support batch-to-batch consistency.
BPOG publication of extractables protocol: standardised extractables
testing protocol for single use systems in biomanufacturing,
pharmaceutical engineering, Nov 2014.

COMPROMISED QUALITY DUE TO  
UNKNOWN EXTRACTABLES
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF UNSUITABLE 
(NOT BIO-
COMPATIBLE) 
MATERIALS 

MATERIAL QUALIFICATION
Quality standards are applied to our material grades. A GMP-statement for 
excipient-GMP (for Emprove® Expert / Essential products) is given in the Material 
Qualification Dossier, chapter 3.2.S.2.1 Manufacturer. GMP statement (for Emprove® 
Expert / Essential products; Material Qualification Dossier 3.2.S.2.1 Manufacturer). 
It is explained why our specification is set up the way it is (Material Qualification Dossier  
3.2.S.4.5 Justification of Specification). Following certificates also certify suitability 
(EXCiPACTTM certificate; ISO 9001 certificate (Material Qualification Dossier 3.2.S.2.1 
Manufacturer) BST/TSE, allergen, mycotoxin/aflatoxin, GMO, melamine, halal 
(if applicable), kosher (if applicable)(Material Qualification Dossier  3.2.S.3.2 Impurities).

QUALITY MANAGEMENT 
Further information on applied quality levels can be found in the product quality self-assess-
ment: (Quality Management Dossie Chapter 2: Product Quality Self-Assessment). For the 
excipient grade chemicals (Emprove® Essential/Expert) stability studies according to ICH 
Q1A are conducted; stability data can be found in Quality Management Dossie  
Chapter 4 - Stability Data.
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF UNSUITABLE 
(NOT BIO-
COMPATIBLE) 
MATERIALS 

MATERIAL QUALIFICATION
The Material Qualification Dossier details the following to support material suitability in the 
general properties under materials of construction, the quality information under 
specifications and the test summary and results under material toxicity:
1. Material of construction
2. Biocomaptibility testing (Class VI USP <88>, Cytotoxicity ISO 10993, USP <87>,
physiochemical test for plastics (USP <661>)
3. FDA indirect food additivie requirement according to 21 CFR 177-182 (filters only).
4. Regulatory/allergan statements are in the regulatory information section 
(animal origin, BPA, melamine, latex, GMO, DEHP, plant/vegetable origin)

BACKHOME

Emprove® ProgramContact

UNSUITABLE 
(NOT BIOCOMPATIBLE) MATERIALS

See Demo Version



EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF UNKNOWN
SUPPLY CHAIN

MATERIAL QUALIFICATION
If Merck (incl. subsidiaries) is the original manufacturer, the information is given in
the chapter („Material Qualification Dossier  3.2.S.2.1 Manufacturer“). If Merck KGaA 
(incl. subsidiaries) is not the original manufacturer, we link to the electronical original 
manufacturer tracing (eOMT), outside the Emprove® dossiers to ensure supply chain 
transparency.

QUALITY MANAGEMENT 
Detailed supply chain information is given on: original manufacturer (either Merck KGaA or
link to eOMT), site of quality release, site of downfilling, site of labeling and site of ware-
housing prior to global distribution network (Quality Management Dossier Chapter 1: 
Supply Chain Information). Original manufacturer (if not us) are thoroughly evaluated: 
(Quality Management Dossier Chapter 3: Supplier Audit Report Summary).
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

EMPROVE® 
DOSSIERS 

CHEMICALS

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF UNKNOWN
SUPPLY CHAIN

MATERIAL QUALIFICATION
The following information in the Material Qualification Dossier in the manufacturing 
information section provides details regarding the supply chain:
1. Change control policy
2. Manufacturing location

QUALITY MANAGEMENT 
The following information in the Quality Management Dossier 
addresses the robustness of the supply chain:
1. Quality self-assessment in the quality self assessment section
2. ISO certification in the ISO 9001 section
3. Chain of custody of raw materials in the chain of custody 
sections
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EMPROVE® 
DOSSIERS FILTERS 
AND SINGLE USE

OUR SUPPORT 
TO MITIGATE 
YOUR RISK 
OF PROCESS
COMPATIBILITY

MATERIAL QUALIFICATION
Process compatibility claims (pressure claims, sterilization claims, temperature claims)
are listed in the Material Qualification Dossier under quality information in the 
specification section. The original validation of these claims are listed in the test 
summaries and results section.
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Bacterial Retention and Sterilization 3 Forward Cycles of 30 Minutes 
at 135 °C and 1000 mbar (15 psid) Differential Pressure

Test Summary
Tests were performed to confirm that cartridge filters with Millipore Express® 
SHC membrane (Standard Area) completely retain a 107 cfu per cm2 challenge of 
Brevudimonas diminuta after steaming-in-place for 3 forward cycles of 30 minutes 
at 135°C and 1000 mbar (15 psid) differential pressure. Cartridges were challenged 
according to ASTM F838 methodology. The number of organisms in the filtrate was 
determined, and cartridge integrity (diffusion and bubble point) was measured. 

Results
After steaming-in-place for a minimum of 3 forward Steam in Place (SIP) cycles of 30 
minutes at 135°C and 1000 mbar (15 psid), all cartridge filters with Millipore Express® 
SHC membrane (Standard Area) completely retained a Brevudimonas diminuta 
challenge of 107 cfu per cm2 of filter area. The acceptance criterion is zero organisms in 
the filtrate.

Full test results are shown in Appendix II.

Bacterial Retention and Sterilization 5 Forward Cycles of 30 Minutes 
at 135 °C

Test Summary
Tests were performed to confirm that cartridge filters with Millipore Express® SHC 
membrane (High Area) completely retain a 107 cfu per cm2 challenge of Brevudimonas 
diminuta after steaming-in-place for 5 forward cycles of 30 minutes at 135°C. 
Cartridges were challenged according to ASTM F838 methodology. The number of 
organisms in the filtrate was determined, and cartridge integrity (diffusion) was 
measured. 

Results
After steaming-in-place for 5 forward cycles of 30 minutes at 135°C all cartridge 
filters with Millipore Express® SHC membrane (High Area) completely retained a 
Brevudimonas diminuta challenge of 107 cfu per cm2 of filter area. The acceptance 
criterion is zero organisms in the filtrate.

Full test results are shown in Appendix II.

Bacterial Endotoxin
Test Summary
Bacterial Endotoxin testing was conducted on one Millipore Express® SHF and one 
Millipore Express® SHC cartridge at an independent laboratory according to USP <85> 
Bacterial Endotoxin Test. The test results determine the level of endotoxins contained 
within the Millipore Express® SHF or SHC cartridge filter. 

Results
The geometric mean endpoint concentration of the test articles was <0.06 EU/mL and 
each contained <0.06 EU/mL of beacterial endotoxin. The bacterial endotoxin testing 
and limits meet the requirements of USP <85>, EP 2.6.14 and JP 4.01.

Independent laboratory certificates are shown in Appendix I. 
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3.2.S.4.5 Justification of Specification
The specification of our product has been developed in accordance with the requirements of the declared
pharmacopoeia including ICH Q3C for Residual Solvents and with respect to the requirements of
customers in different application fields.

Elemental impurity specifications have been set considering ICH Q3D (Guideline for Elemental
Impurities). In case elements have been identified as likely to be present they are added to the
specification with a suitable limit and indicated.

The parameter Platinum (Pt) is specified due to recognized impurity of the manufacturing process. All
other specified parameters, resulting from the history of the product based on former declared
regulations and customer requirements, are not relevant for the control of the product's pharmaceutical
quality.

3.2.S.5 Reference Standards of Materials

3.2.S.5.1 Reference Standards of Materials:
Not applicable, no standard material required.

3.2.S.6 Container Closure System

3.2.S.6.1 Container Closure System:
The packing materials with which the article comes into contact are:

• DPES (double polyethylene sack) liner (in secondary packing: corrugated cardboard box)
• Polyethylene bottle/container
• PE bag system with integrated humidity regulation in PE drum; material in direct contact: PE,

complying to pharmacopoeial requirements

Income packaging materials are subjected to acceptance inspection in the package-testing laboratory.
The materials are selected at Merck KGaA according to special criteria with regard to suitability for the
application. In addition, the materials are inspected for physical condition upon receipt.

3.2.S.7 Stability

3.2.S.7.1 Stability Summary and Conclusions
The minimum shelf life of product has been defined based on the chemical behaviour of material and
on experience in handling and storing material at Merck KGaA, Darmstadt, Germany.

3.2.S.7.2 Postapproval Stability Protocol and Stability Comment
If stored at declared storage conditions and in original closed containers, the minimum shelf life applies
as indicated in our certificate of analysis
Ongoing stability studies are performed considering the product’s shelf life duration in line with "The
IPEC Excipient Stability Program Guide" 2010.

©2014 Merck KGaA Darmstadt, Germany 2019-08-05 Page 53 of 54
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Release Criteria

Bacterial Retention Quantitative retention of 107 CFU/cm2 Brevundimonas 
diminuta ATCC® 19146 per ASTM® methodology.

USP Bacterial 
Endotoxin

Aqueous extraction contains < 0.25 EU/mL per 10 in. filter 
as determined by the Limulus Amebocyte Lysate (LAL) test, 
meeting requirements of USP <85>, EP 2.6.14 and JP 4.01.. 

Bubble Point at 23° ≥ 4000 mbar (58.0 psi) air with water
Air Diffusion Through a water wet membrane at ambient temperature at 

2.8 bar (40 psi): 
Millipore Express® SHF Membrane 
≤ 16.4 cc/min per 5 in. cartridge 
≤ 30.0 cc/min per 10 in. cartridge
Millipore Express® SHC Membrane 
 Standard Area 
  ≤  13.3 cc/min per 5 in. cartridge 
  ≤ 28.2 cc/min per 10 in. cartridge 
 High Area 
  ≤ 56.4 cc/min per 10 in. cartridge

Water Flow Rate & 
Pressure Drop Length (in.) Flow Rate Lpm 

(gpm)
Pressure Drop mbar 

(psi)
Millipore Express® SHF Membrane

5 7.6 (2.0) ≤ 214 (3.1)
10 7.6 (2.0) ≤ 120 (1.7)

Millipore Express® SHC Membrane
5 7.6 (2.0) ≤ 421 (6.1)
10 7.6 (2.0) ≤ 200 (2.9)

Hydraulic Stress Maintains integrity after sterilization and a forward stress to 
100 psi (6.9 bar) and a reverse stress to 30 psi (2.1 bar).

Oxidizable Substances Autoclaved cartridge effluent meets the requirements for 
USP sterile water for injection after a water flush of:
Millipore Express® SHF Membrane: 1.0 L (per 5 or 10 in. 
cartridge)
Millipore Express® SHC Membrane (Standard Area only): 2.0 L 
(per 5 or 10 in. cartridge)

Total Organic 
Carbon (TOC) and 
Conductivity

Samples exhibited < 500 ppb TOC per USP <643> and 
less than 1.3 µS/cm conductivity per USP <645> after 
sterilization and a water flush of: 
Millipore Express® SHF Membrane 
5.5 L per 5 in. cartridge at 25°C 
10 L per 10 in. cartridge at 25°C
Millipore Express® SHC Membrane 
9.5 L per 5 in. cartridge at 25°C 
20 L per 10 in. cartridge at 25°C

Release Criteria

TOC and Conductivity

Oxidizable Substances
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101816 Ammonium sulfate EMPROVE® EXPERT ACS,NF

3.2.S.2 Manufacture

3.2.S.2.1 Manufacturer
original manufacturer see below

address:
Merck KGaA
Frankfurter Str. 250
64293 Darmstadt
Germany

Please find attached a DIN ISO 9001 Certificate and a description of our QA-System applied at Merck
KGaA, Darmstadt in the following pages.

©2014 Merck KGaA Darmstadt, Germany 2019-08-05 Page 5 of 54
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Chain of Custody
Handling of Materials Entering into the Manufacturing Area 

Controls are in place regarding the handing of materials entering into controlled 
manufacturing areas. The packaging of material entering the controlled areas is cleaned 
with an appropriate lint free cloth and 70/30% IPA/Water. If material is double bagged, 
the outer bag is removed prior to entry into the area. Access to controlled areas is 
restricted to certain types of packaging. 

All bins and carts used for transferring product into the controlled environment are 
wiped down with low lint wipes and 70/30% IPA/water spray. 

Tools used in the repair or maintenance of processing equipment are cleaned with 
70/30% IPA/water spray and wipes prior to usage in the controlled environment. 

There is an established visual inspection guideline for this product. Each device is 100% 
visually inspected during bagging and again during final packaging.

Gowning
All entrants to any manufacturing area must be properly gowned. This gowning 
includes hair nets, beard covers (where applicable), smocks, safety glasses with side 
shields, and shoe coverings (disposable or reusable shoe covers). Clothing worn by 
manufacturing personnel must be clean to minimize the potential introduction of 
contaminants to the controlled environment. Also any clothes with holes, frayed edges 
or which drag on the floor are not allowed. 

Cleaning of Manufacturing Area 
Trained employees conduct an aggressive, active and complete cleaning of the 
manufacturing areas. These activities include the cleaning of product work surfaces, 
processing equipment and furniture. These cleanings are conducted on a daily, weekly 
and quarterly frequency as predefined in the procedure and are done to minimize viable 
and non-viable particulates within in the manufacturing areas. The daily cleaning of 
processing equipment is conducted at the start of each shift as well as the start of each 
new lot. This cleaning of the equipment is performed regardless of whether equipment 
is scheduled to be used that day. The cleanings are performed using 70/30% IPA/Water 
and lint free wipes to further mitigate particulates within the manufacturing space. 

Supplier Management 
Suppliers are categorized based on an internal management procedure (MP) to 
determine whether the supplier is a non-critical, essential, or critical supplier. Criteria 
for determination includes (but is not limited to) impact of a raw material/product 
failure, raw material complexity, and location of manufacture. 

Based on categorization, the suppliers are assessed according to this MP. The supplier 
categorization dictates supplier audit frequency, ISO certification requirements, Quality 
agreement and change control requirements. Critical raw material suppliers are audited 
every two years. A supplier must meet all requirements of the assessment process to 
be approved.

A Supplier Rating System is used to track supplier performance for criteria such 
as quality acceptance rate, on-time delivery, corrective action responsiveness, and 
production impact. An annual review of the supplier base is conducted to review 
supplier performance metrics, audit requirements, and a re-evaluation of the 
categorization. 

Quality Self-Assessment

ISO 9001

Chain Of Custody

HOME

Emprove® ProgramContact

BACK

Visit Website

Visit Website

https://www.merckmillipore.com/DE/de/support/regulatory-support/emprove-qualification/emprove-dossiers-for-filtration-and-single-use-components/Rcab.qB.q7sAAAFYweBYiK.S,nav
https://www.merckmillipore.com/DE/de/support/regulatory-support/emprove-qualification/emprove-dossiers-for-filtration-and-single-use-components/Rcab.qB.q7sAAAFYweBYiK.S,nav


BACK

RELATED 
DOSSIER CONTENT

DOSSIER OVERVIEW

Specifications

HOME

Emprove® ProgramContact

Visit Website

Visit Website

https://www.merckmillipore.com/DE/de/support/regulatory-support/emprove-qualification/emprove-dossiers-for-filtration-and-single-use-components/Rcab.qB.q7sAAAFYweBYiK.S,nav
https://www.merckmillipore.com/DE/de/support/regulatory-support/emprove-qualification/emprove-dossiers-for-filtration-and-single-use-components/Rcab.qB.q7sAAAFYweBYiK.S,nav

