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WHAT ARE THE
RISKS IN YOUR
MANUFACTURING
PROCESS?

Contact p

Emprove® Program p

Increased microbial load

High levels of
elemental impurities

High levels of
residual solvents

Compromised quality due
to unknown extractables

Unknown
supply chain

>

>

>

High levels of endotoxins

Batch-to-batch
variability

Particulate
contamination

Unsuitable (not
biocompatible) materials

Process
compatibility



INCREASED MICROBIAL LOAD

UPSTREAM

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

IN WHICH

PROCESS

STEP DO YOU

FACE THIS DOWNSTREAM

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

More Information p

More Information p

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.

More Information p

Contact p Emprove® Program p



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
IN WHICH be removed by the downstream process to meet patient safety require-

PROCESS e
STEP DO YOU
FACE THIS DOWNSTREAM

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

More Information p

More Information p

FORMULATION/FINAL FILTRATION

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

More Information p

Contact p Emprove® Program p



HIGH LEVELS OF

ELEMENTAL IMPURITIES

UPSTREAM

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

IN WHICH

PROCESS

STEP DO YOU

FACE THIS DOWNSTREAM

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

More Information p

More Information p

FORMULATION/FINAL FILTRATION

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

More Information p

Contact p Emprove® Program p



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-

IN WHICH tions and deviations.
PROCESS

STEP DO YOU

FACE THIS DOWNSTREAM

RISK? 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 p

More Information p

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 p

Contact p Emprove® Program p



HIGH LEVELS OF RESIDUAL SOLVENTS

IN WHICH DOWNSTREAM

PROCESS Residual solvents can cause negative impact in the downstream process

STEP DO YOU and affect product quality by interacting with the protein.
FACE THIS
RISK? More Information p

FORMULATION/FINAL FILTRATION

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

More Information p

Contact p Emprove® Program p



PARTICULATE CONTAMINATION

UPSTREAM

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

IN WHICH

PROCESS

STEP DO YOU

FACE THIS DOWNSTREAM

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

More Information p

More Information p

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 p

Contact p Emprove® Program p



COMPROMISED QUALITY DUETO

UNKNOWN EXTRACTABLES

UPSTREAM

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

IN WHICH More Information p
PROCESS
STEP DO YOU DOWNSTREAM

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

More Information p

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 p

Contact p Emprove® Program p



UNSUITABLE

(NOT BIOCOMPATIBLE) MATERIALS

UPSTREAM

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

IN WHICH eing | |
sing filters and single use components where the materials of
PROCESS construction are not biocompatible can negatively affect patient safety.

STE P DO YOU More Information p

FACE THIS
RISK? 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 p

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.

More Information p

Contact p Emprove® Program p



UNKNOWN SUPPLY CHAIN

UPSTREAM

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

IN WHICH

PROCESS

STEP DO YOU

FACE THIS DOWNSTREAM

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

More Information p

More Information p

FORMULATION/FINAL FILTRATION

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

More Information p

Contact p Emprove® Program p



PROCESS COMPATIBILITY

UPSTREAM

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

IN WHICH

PROCESS

STEP DO YOU

FACE THIS DOWNSTREAM

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

More Information p

More Information p

FORMULATION/FINAL FILTRATION

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

More Information p

Contact p Emprove® Program p



YOUR FAST TRACK THROUGH
REGULATORY CHALLENGES

The Emprove® Program is focused on resolving challenges in (Bio)-pharmaceutical
TH E E M P ROVE® development.

PROG RAM 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:
Emprove® Program

Website

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

Emprove® Suite
Website

Contact p Emprove® Program p



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.

CONTACT

Further information and research:

Emprove® Program
Website

Emprove® Suite login to
download your Dossier

DEMO: Quality
Management Dossier

DEMO: Operational
Excellence Dossier

CONTACT:

Contact us directly

We are looking forward to supporting your business.

Merck, Millipore, SAFC, Emprove and Millipore Express are trademarks of Merck KGaA, Darmstadt, Germany or its affiliates. All other
trademarks are the property of their respective owners. Detailed information on trademarks is available via publicly accessible resources.
Contact } Emprove® Program } © 2020 Merck KGaA, Darmstadt, Germany and/or its affiliates. All Rights Reserved. MK_PG4832EN 12/2019
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INCREASED MICROBIAL LOAD

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

MATERIAL QUALIFICATION
Microbiology parameters (TAMC, TYMC)[(TAMC = total aerobic microbial count; TYMC = total

OUR SUPPORT

TO MITIGATE combined yeast/moulds count)] are part of the product specification for all Emprove® Expert
products. The specification is shown in chapter ,3.2.5.1.3 General Properties" of the
YOU R RISK Emprove® Material Qualification Dossiers. 3 example CoAs from representative product-

scale batches (incl. TAMC and TYMC values) are shown in chapter ,3.2.5.4.4 Batch Analysis"
of the Emprove® Material Qualification Dossiers.

OF INCREASED
MICROBIAL
LOAD

See Demo Version

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.

See Demo Version

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).

See Demo Version

SAFC.

Pharma & Biopharma Raw

Contact p Emprove® Program p Material Solutions




INCREASED MICROBIAL LOAD

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

OU R SU PPO RT MATERIAL QUALIFICATION

1. Lot release microbial retention testing of sterilizing grade filters is performed on samples
TO MITIGATE of filters as indicated in the specification table.
2. Lot release endotoxin testing after sterilization is performed on samples of filters, gold
YOU R RISK 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
OF INCREASED hydraulic stress are in the specification table and the test summary and results section.
MICROBIAL 4. Integrity testing (air diffusion and bubble point) of sterilizing grade filters is commonly
LOAD

used to confirm the retention capability of the membrane. The integrity test specifications
are listed in the specification table.

See Demo Version

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.

See Demo Version

Millipore.

Preparation, Separation,

Contact p Emprove® Program p Filtration & Monitoring Products



HIGH LEVELS OF ENDOTOXINS

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

MATERIAL QUALIFICATION
The endotoxin parameter is part of the product specification for all Emprove® Expert

OUR SUPPORT

TO MITIGATE products. The specification is shown in chapter ,3.2.5.1.3 General Properties" of the
Emprove® Material Qualification Dossiers.
YOU R RISK 3 example CoAs from representative product-scale batches (incl. endotoxins) are shown

in chapter ,3.2.5.4.4 Batch Analysis" of the Emprove® Material Qualification Dossiers.

OF HIGH
LEVELS OF
ENDOTOXINS

See Demo Version

QUALITY MANAGEMENT
Endotoxins as quality indicating parameter is monitored during stability studies (,Chapter 4:

Stability Studies").

See Demo Version

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).
SAFC.

See Demo Version /
. ‘
i —
Pharma & Biopharma Raw

Contact p Emprove® Program p Material Solutions



HIGH LEVELS OF ENDOTOXINS

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

OU R SU PPO RT MATERIAL QUALIFICATION

As indicated in the quality information section under specifications in the Material

TO MITIGATE 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

YOU R RISK for endotoxin is also included in the test summary and results under bacterial endotoxin.

o F H IG H See Demo Version
LEVELS OF QUALITY MANAGEMENT

Details on endotoxin testing to ensures filters and single use component meet the endotoxin
E N DOTOXI N S lot release criteria for the entire shelf life are provided in the shelf life testing requirements
Millipore.

and results section.
Preparation, Separation,

Emprove® Program p Filtration & Monitoring Products

See Demo Version

Contact p



HIGH LEVELS OF

ELEMENTAL IMPURITIES

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

OUR SUPPORT MATERIAL QUALIFICATION

Reference to ICH Q3D within specification footer “"Elemental impurity specification have been

TO MITIGATE 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

YOU R RISK 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

OF H IG H LEVE LS footer (s.0.), metals that are “likely to be present” are part of specification (Material
Qualification Dossier 3.2.5.1.3 General Properties); metals that are “likely to be present”
OF ELEMENTAL

are part of example CoAs (Material Qualification Dossier 3.2.5.4.4 Batch Analysis).

I M PU RITI ES See Demo Version

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.

See Demo Version

SAFC.

Pharma & Biopharma Raw
Contact p Emprove® Program p Material Solutions



HIGH LEVELS OF

ELEMENTAL IMPURITIES

EMPROVE® EMPROVE?®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE
OU R SU PPO RT OPERATIONAL EXCELLENCE
Elemental impurities as per ICH Q3D are included in the extractables report:
TO MITIGATE 1. Results summary

2. Elemental substances by ICP-MS

YOUR RISK

OF HIGH LEVELS
OF ELEMENTAL
IMPURITIES

See Demo Version

Millipore.

Preparation, Separation,
Contact p Emprove® Program p Filtration & Monitoring Products



BATCH-TO-BATCH VARIABILITY

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

OUR SUPPORT MATERIAL QUALIFICATION
Batch-to-batch consistency is evaluated within 3 examples CoAs (Material Qualification

TO MITIGATE Dossier 3.2.5.4.4 Batch Analysis).
YOU R RISK See Demo Version
OF BATCH-TO- OPERATIONAL EXCELLENCE

BATCH Dedicated product quality report (Operational Excellence Dossier Chapter 2: Product Quality
Report ) showing consistency of manufacturing process “quality-inducing parameter” values

VARIABILITY for all batched produced in one year.

See Demo Version

AL

SAFC.

Pharma & Biopharma Raw

Contact p Emprove® Program p Material Solutions



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

Contact p

Emprove® Program p

BATCH-TO-BATCH VARIABILITY

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

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.

See Demo Version

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

See Demo Version

OPERATIONAL EXCELLENCE
Extractables profiles assessed from multiple lots following BPOG and USP 665 methodologies

are provided to support batch-to-batch consistency.

Millipore.

Preparation, Separation,
Filtration & Monitoring Products

See Demo Version




HIGH LEVELS OF RESIDUAL SOLVENTS

EMPROVE®
DOSSIERS
CHEMICALS

MATERIAL QUALIFICATION
Partially solvents are part of specification (Material Qualification Dossier 3.2.5.1.3 General

OUR SUPPORT

TO MITIGATE Properties) and of example CoAs (Material Qualification Dossier 3.2.5.4.4 Batch Analysis).
Our justification of specification mentions accordance to ICH Q3C: Material Qualification

YOU R RISK Dossier 3.2.5.4.5 Justification of Specification. Statement within the chapter: ,The
specification of our product has been developed in accordance with the requirements of the

OF HIG H LEVE LS declared pharmacopoeia including ICH Q3C for residual solvents and with respect to the

requirements of customers in different application fields."

OF RESIDUAL
SOLVENTS See Demo Version

SAFC.

Pharma & Biopharma Raw
Emprove® Program p Material Solutions

Contact p




PARTICULATE CONTAMINATION

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

OPERATIONAL EXCELLENCE
~1echnically unavoidable particle information™ in Operational Excellence Dossier

OUR SUPPORT

TO MITIGATE Chapter 4: Technically Unavoidable Particle Proifle, based on the ,IPEC Federation TUPP
Guide 2015".

YOUR RISK
See Demo Version

OF PARTICULATE

CONTAMI-
NATION

.

,':Qﬂui

SAFC.

Pharma & Biopharma Raw

Contact p Emprove® Program p Material Solutions



PARTICULATE CONTAMINATION

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

MATERIAL QUALIFICATION

OUR SUPPORT _ — . o - . |
The Material Qualification Dossier details in the quality information section under

TO MITIGATE 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
YOU R RISK validation as detailed in the Test Summaries and Results section.

OF PARTICU LATE 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
CONTAM I' Criteria Section. USP <788> testing was also performed as part of validation as detailed in

the Test Summary and Results section.
NATION

See Demo Version

Millipore.

Preparation, Separation,

Contact p Emprove® Program p Filtration & Monitoring Products



COMPROMISED QUALITY DUETO

UNKNOWN EXTRACTABLES

EMPROVE®
DOSSIERS FILTERS
AND SINGLE USE

OUR SUPPORT MATERIAL QUALIFICATION
Flush volumes to meet TOC (total organic carbon) and conductivity WFI specifications

TO MITIGATE 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

YOU R RISK to meet this specification is detailed in the test summaries and results section under TOC

OF INSECURE and conductivity.
PRODUCT
QUALITY MANAGEMENT

STABI LITY As part of the shelf life testing for filters detailed in the Quality Management Dossier in the
AN D 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

_QUALITY USP <645>.

See Demo Version

See Demo Version

OPERATIONAL EXCELLENCE

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

See Demo Version

Millipore.

Preparation, Separation,

Contact p Emprove® Program p Filtration & Monitoring Products



UNSUITABLE

(NOT BIOCOMPATIBLE) MATERIALS

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

OU R SU PPO RT MATERIAL QUALIFICATION
Quality standards are applied to our material grades. A GMP-statement for
TO MITIGATE excipient-GMP (for Emprove® Expert / Essential products) is given in the Material
Qualification Dossier, chapter 3.2.5.2.1 Manufacturer. GMP statement (for Emprove®
YOUR RISK 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
OF U NSUITABLE 3.2.5.4.5 Justification of Specification). Following certificates also certify suitability
(EXCIiPACT™ certificate; ISO 9001 certificate (Material Qualification Dossier 3.2.5.2.1
(NOT BIO' Manufacturer) BST/TSE, allergen, mycotoxin/aflatoxin, GMO, melamine, halal
COM PATI BLE) (if applicable), kosher (if applicable)(Material Qualification Dossier 3.2.S5.3.2 Impurities).
MATE RIALS See Demo Version
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.

See Demo Version

SAFC.

Pharma & Biopharma Raw
Contact p Emprove® Program p Material Solutions



UNSUITABLE

(NOT BIOCOMPATIBLE) MATERIALS

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

OUR SUPPORT MATERIAL QUALIFICATION

The Material Qualification Dossier details the following to support material suitability in the

TO MITIGATE general properties under materials of construction, the quality information under
YOU R RISK specifications and the test summary and results under material toxicity:
2. Biocomaptibility testing (Class VI USP <88>, Cytotoxicity ISO 10993, USP <87>,
physiochemical test for plastics (USP <661>)
(NOT BIO' 4. Regulatory/allergan statements are in the regulatory information section
COM PATIBLE) (animal origin, BPA, melamine, latex, GMO, DEHP, plant/vegetable origin)

1. Material of construction

OF UNSUITABLE
3. FDA indirect food additivie requirement according to 21 CFR 177-182 (filters only).
See Demo Version

MATERIALS

Millipore.

Preparation, Separation,
Contact p Emprove® Program p Filtration & Monitoring Products



UNKNOWN SUPPLY CHAIN

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

MATERIAL QUALIFICATION

OUR SUPPORT _ Ll 5 | o
If Merck (incl. subsidiaries) is the original manufacturer, the information is given in
TO MITIGATE 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
YOU R RISK manufacturer tracing (eOMT), outside the Emprove® dossiers to ensure supply chain

OF UNKNOWN transparency.
SUPPLY CHAIN

See Demo Version

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).

See Demo Version

:

SAFC.

Pharma & Biopharma Raw
Emprove® Program p Material Solutions

Contact p



UNKNOWN SUPPLY CHAIN

EMPROVE® EMPROVE®
DOSSIERS DOSSIERS FILTERS
CHEMICALS AND SINGLE USE

OUR SUPPORT MATERIAL QUALIFICATION
The following information in the Material Qualification Dossier in the manufacturing
To MITIGATE information section provides details regarding the supply chain:

1. Change control policy

YOUR RISK 2. Manufacturing location
OF UNKNOWN
SUPPLY CHAIN 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

See Demo Version

See Demo Version

Millipore.

Preparation, Separation,
Emprove® Program p Filtration & Monitoring Products

Contact p



OUR SUPPORT
TO MITIGATE
YOUR RISK
OF PROCESS
COMPATIBILITY

Contact p

Emprove® Program p

PROCESS COMPATIBILITY

EMPROVE®
DOSSIERS FILTERS
AND SINGLE USE

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.

See Demo Version

Millipore.

Preparation, Separation,
Filtration & Monitoring Products



101816 Ammonium sulfate EMPROVE® EXPERT ACS NF

Specification

1.01815.0000  Ammonium sulfste EMPROVED EXPERT ACS NF
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101816 Ammonium sulfate EMPROVE® EXPERT ACS NF

Chapter 3: Analytical Procedure
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Ammonium sulfate

Monogra
EMPROVE® EXPERT ACS, NF graph
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Millipore Expreas® SHC and Mlipoare Eapress® SHE Cartridoge Fillers 7y

Bacterial Retention and Sterilization 3 Forward Cycles of 30 Minutes
at 135 °C and 1000 mbar (15 psid) Differential Pressure

Test Summary

Tests werd perforrnad to confir that cartridge filters with Millipore Exprass®

SHC membrane (Standard Area) completely retain a 107 cfu per em? challenge af
EBrevudimonas diminuta after steaming-in-place for 3 forward cycles of 30 minubes
at 135°C and 10030 mbar {15 psid) differential pressure. Cartridges were challenged
according to ASTHM FE38 methodology. The number of organisms In the filtrate was
determined, and cartridge integrity (diffusien and bubble point) was measured.

RELATED :&““r:: ing-in-place f ks of 3 forward Steam in Place {5IP) cydes of 30
2r SDearmirng-in- C2 W 8 M nIEEsLIm DI m in Flace Cyoes
DOSSIER CONTENT minutes at 135°C and 1000 mbar (15 psid), all cartridge filters with Millipore Express®

SHC MEMDFBHEIIEHHHM -:H'E-!I:I completely retained a Sevudimanas guninuts
- - challenge of 107 cfu per cm of filter area. The acceptancs criterion i$ Terd Organisms in
Bacterial Endotoxin the fltrate,

Full tesk results are shown in

Integrity Testing 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 Exprass® SHC
membrane (High Area) completely retain a 107 ofu per om? challenge of Brevedimanas
diminuta after steaming-in-place for 5 forward cycles of 30 minutes at 135°C.
Cartridges were challenged according to ASTHM FE38 methedology. The number of
orgamsms in the liltrale was determined, and cartridge ntegnly (diffusion) was

DOSSIER OVERVIEW measured.

Results
Visit Website

After stepming-in-place for 5 ferward cycles of 30 minutes at 135°C all cartridge
filbers with Millipare Expriess® SHC membeane (High Area) completely retained a
Erevedimoenas diminuta challenge of 107 cfu per om? of filber area. The acceptance
criterion is zero organisms in the filbrabe,

Full test results are shown n =

Bacterial Endotoxin

Test Summary

Bacterial Endotoxin testing was conducted on one Millipore Express® SHF and one
Millipore Exprass® SHC cartridge at an independent [aboratory according to USE <85>
Bacterial Endotoxin Test. The test results determine the level of endotoxins contabned
within the Millipore Express® SHF or SHC cartridge filver.

Results

The geometnic mean endpoint concentration of the test articles was <0.06 EWmL and
each contained =0.06 ELSmL of beacterial endatoxin. The bactenal endotoxin tasting
and lirmits mest the réguiraments of USP <85>, EF 2.6.14 and JF 4.01.

Independent laboratory certifcabes are shown in
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P Ermprowe Haberial Qualfioabion Doasier

Integrity Testing (Air Diffusion and
Bubble Point)

Test Summary

The results from integrity tests are used bo determing the ability of Millipore Express®
SHF or SHC cartridge filters to perferm as intended. Millipore Express® SHF and SHC
cartridge filter integrity was measured by performing bubble point and diffusion tasts,
as outlined below. By correlating the integrity test values to Millipore Express® SHF
ar SHC cartridge filter bacterial retention, the integrity test is utilized to monitor the
Millipare Express® SHF ar SHC cartridge filters’ sterilizing capability aftér exposure to
various hydraulic and thermal stregses.

Bubble Paint WValue

RELATED
DOSSIER CONTENT

i i Bubble point was determined for the water-wetted Rlber wsing an automaltic integrity
Bacterial Endotoxin bester,
Diffusion Yalues

The gas flow rate was measured in the forward direction at the specification pressure

) ) using alr and water as the wetting fluld,

Integrity Testing T
esults

All Millipgre Express® SHF and SHC cartridge filvers mat the bubble point specifications

af =4 bar {58 psl) and the following diffusion specifications:

Diffusion Specification at 2.76 bar (40
Davice Length (ing ) psi)
{ec/minj

Millipare Express® SHF Cartridoe Filter

DOSSIER OVERVIEW 5 < 16.4

10 5 20,0

s - 20 £ GO0
Hillipore Express® SHC Cartridge Fllter

5 = 13.3

10 g5 28.2

20 £ 536.3

30 = B4.5

Test results are below,

Contact p

Device Number of N“mt!ﬂ Diffusion Range Bubble Point
"?.’:f;"' Lots Tested | Of DeVices A Range (psi)
Millipore Express® SHF Cartridge Filter
7 1 4 9.0 - 10,0 B80.2 - 84.3
i0 G 48 19.9 - 27.7 #1.0 - 88.0
Millipare Express® SHE Cartridge Filter
5 1 i F0= 17 B4.1 - 85.0
10 1 22 174 -21.6 Bi.1- 478

Emprove® Program p

Full test results are shown in &
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i Ergrone® Cualty Managemant Dossle

Shelf Life Testing Requirements and
Results

Cartridge and Autoclaveable Capsule Filters
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DOSSIER CONTENT Emprove® Quality Management Dossier

Shell Life Information Data Sheet

Froduct Family: Millipore Expressi PES PP

Shelf Life Testing

Gamma Irradiation
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Milkipore Fopress® SHC amd Milkpore Express® SHF Carnalge and Capsule Flters %

Gamma Irradiation

Certain Millipore Express® SHC and Millipore Express® SHF Opticap® XL and XLT Capsule
Devices can be starilized by gamma Irradiation. These items can be identified in tha
Catalong Humbers table af this decument. The following testing and processes are In
place to ensure that the devices will perform as intended after gamma irradiation,

We utilize a contract sterilizer previding gamma irradiation processing services, The
contract sterilizer operates under a quality system that is in compiance with 21 CFR
Part 820 and applicable sections of 21 CFR part 211. In addition, it is registerad to
the [50 134685: 2003 and EN IS0 13485:2012 Quality Standards, and adhéres to the
RELATED requirements of 150 11137-2:2006 (Gamma) and 150 11135-1:2007 (EQ). Current

ificat 18. We perfo d this facill E
DOSSIER CONTENT cert ion expires Decemnber 2018. We perform audits of this by every two years
Shelf Life Testing
A validation was performed to substantiate 25 - 40 kGy as a sterllization doge (SAL of
L0} for Opticap™ XL and XLT capsule filkers using the ANSI/AAMI/ISO 11137-2:2006

Gamma Irradiation vDmax mathod. This requires the demonstration that the product bioburden Is less
than 1000 cfu.

» N

&N Ao O

Testing Requirements and Results
Test Summary

DOSSIER OVERVIEW

capsulas,
Visit Website Acceptance Criterla
Bacteriostasis/Fungistasis:

Bacteriostasis/Fungistasis besting miust show growth on irradiated product. This is a
control @n the sterlity test that demonstrates that growth can be detected.

Initial Bloburdemn:

The cverall average of 30 units (10 from each of 3 kots) must be less than 1000 ofu for
the tested products,

Post-Gamma Steriliby:

If there are O or 1 positives after sterility testing, then radiation sterilization at 25 kGy
£ substandated, and that product can be claimed to be sterlle, If there are 3 or more
positives after sberility testing, then that product has failed the gualificatian.

If there are 2 positives after sterility testing for either product, then ancther 10 units
from lot 2 need to be submitted to the verification dose and tested again for sterllity. IF
there is 1 or more positives after the second set of sterility tests, then the product has
fallad the quallfication and the YDimax method cannot be used.

I the product fails the qualification but the positive sterility best result can be atiribuled
te an incorrect estimation of bloburden, an arror In sterlity testing, or an arrer in

dose delivery then a corrective action will be decumented and the gualification can
repeated.
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101816 Ammonium sulfate EMPROVE® EXPERT ACS NF

Specification

108160000 Armmonsum sulfale EMPROVES EXPERT ACE WNF

= T ]
AT Bkl TeHT B 105 %
(= R DR
brasd s maner L] W
- 4, weiler, 55 ) LT LT
(= L e ] o AT kot
P | WO £ 00010 LY
Fruapians (PUG) B 00RE %
Vi p roeplads BT P L]
Al | Mg 8 3 OGR0TS L
A Armenic] o U000 b1
Can |G| LT LY
Cd [Catruars) 4 B30 L 3
G | & 0O0ROTS: L
(=T = & B ™~
Fé o) ¥ 00002 -
B ebegraaimii o £ 00S L
Pb Lewd o 000G =
P el () § 0001 L
8 (Tne) & 000 !
Fiiribcdunid kit [BOH 300 wm ke By

Pt TR
L=t

Rt on i |38 g LT »
Lo on Dryang [ 108 "] i w
Toodsl drodes Mt deE Sownd LRl CFug
Tolsl il el sl Courl %0 Ly
Sl . Gl 51 ) i i bl
E ol | b 1% 1 54 T e
SRR B (a0 n | g [ b
PrRLCICIETINEY, SETUGINCESE (Sbaant in b g) PaARL R
Canduly wipaczwre |pbases n 1 g [R5 Gaeir
E reipfincias i35 Lilg
Elarwrily sty speedeaiesn hase oo el cometeres] ICH 000 i Cuteirn ka Eeeaelsl g Sl 1:% ]
Whpdy By b prinaied ieird Wil K0 GHIER Sl 1 vl el [y

CpemeaDitri 41 b TS W

e s i
ey —aage ebby ae
T SECUFSENT Milid Dedh PFoduded SROFaribly i o vk wilhoul § SoRalFe.
Maerch HOak, Fraskfuted Sirale 150, 4000 Darmitadt (Sermarm ) +80 8151 T245 Page i ed
E WD Wl s i 0 a4 - ol Mg E AR, e Eon ey

i) Buprmmit Diriye, RarSngice, BA §1800 USA, Phons =1 (7] S350
fagia, Y GITHSE DENITRWCOD  Caw J1 0T

Visit Website p



http://www.merckmillipore.com/DE/de/support/regulatory-support/emprove-qualification/emprove-chemicals-dossiers/fx6b.qB.qN0AAAFYjH5YiK.Y,nav
http://www.merckmillipore.com/DE/de/support/regulatory-support/emprove-qualification/emprove-chemicals-dossiers/fx6b.qB.qN0AAAFYjH5YiK.Y,nav

101816 Ammaonium sulfate EMPROVE®S EXPERT ACS.NF

Certificate of Analysis
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Analytical Procedure
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Chapter 3: Analytical Procedure
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Merck KGah, Darmstadt, Germany

Ammonium sulfate Menograph
EMPROVE® EXPERT ACS, NF
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Release Criteria

Millipore Exprass® SHC and Milipone EXprass? SHF Cartridgs Fibars 1r

Bacterial Endotoxin
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Releass Criteria

Quantitative retention of 107 CFUcm?’ Brevundimonas
denrimelta ATCCE 19146 per ASTMY methodology.

Agueous extraction contains < 0,25 EUSmL per 10 in. filter
as determined by the Limubus Amebocyte Lysate [LAL) test,
meeting requirements of USP <8%>, EP 2.6.14 and 1P 4.01.,

> 4000 mbar (58,0 psl) alr with wates

Through a waber wet membrane at amblent temperature at
2.8 bar (40 psi):
Millipare Exprass® SHF Mambrane
= 16.4 cofmin per 5 in. cartridge
= 30,0 cofmin per 10 in, cartridge
Millipore Express® SHC Membrane
Standard Area
% 13.3 cc/min per 5 In. cartridge
= 28.2 cofmin per 10 in, cartridge
High Area
% 56.4 co/min per 10 in, cartridge

Flow Rate Lpm Pressure Drop mixar

Length (in.) T P msif"
Millipore Express® SHF Membrane

5 F62.0) = 214 (3.1]

10 FB {20} = 120 (1.7)
Millipgre Express® SHC Membrane

5 F.6(2.0) =421 (6.1)

10 F.6 (2.0) = 200 (2.9]

Hydaraulic Stress

Malntalns Integrity after sterllizatlon and a forward stress to
1040 psi (6.9 bar) and a reverse stress to 30 psl (2.1 bar).

Autoclaved cartridge effluent meets the requirements for
UsP sterile water for injection after a water flush of:

Milpore Express® SHF Membrang: 1.0 L (per 5 o 10 0n,

cartridge)

Millipore Express® SHC Memnbrane {Standard Area only): 2.0 L

(per 5 ar 10 in. cartridge)

Carbon { TOC) and

e | s 1
UHRDIRC LWL

Samples exhiblted < 500 ppb TOC per USP <643 > and
lesa than 1.3 pSiom conductivity per USP <&45» after

sterilization and a water flush of;

Milllpare Exprass® SHF Membrang
5.5 L per 5 In. cartridge at 25°C
10 L per 10 In, cartridge at 25°C

Millipore Exprass® SHC Membrane
9.5 L per 5 In. cartridge at 25°C
20 L per 10 in, cartridge at 25°C
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Millipore Express® SHC and Millipore Express® SHF Cartridge Filters 25

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 cm? 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.

RELATED Results
After steaming-in-place for a minimum of 3 forward Steam in Place (SIP) cycles of 30
DOSSIER CONTENT

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 cm? of filter area. The acceptance criterion is zero organisms in
the filtrate.

Release Criteria

Full test results are shown in Appendix 11,

Bacterial Endotoxin 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 cm? 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

DOSSIER OVERVIEW measured.

Results
Visit Website

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 cm? of filter area. The acceptance
criterion is zero organisms in the filtrate.

Full test results are shown in Appendix I1.

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 1.
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DOSSIER CONTENT

Shelf Life Testing

DOSSIER OVERVIEW
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4 Emprone® Quality Manogement Dossier

Shelf Life Testing Requirements and
Results

Cartridge and Autoclaveable Capsule Filters

Emprove® Quality Management Dossier
Shelf Lite Information Data Sheet
Product Family: Millipore Fupress®@ PES PP
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101816 Ammonium sulfate EMPROVE® EXPERT ACS.NF

Specification

108180000  Ammoniem sulfate EMPROVEES EXPERT ACE.NF
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101816 Ammanium sulfate EMPROVEER EXPERT ACS NF

Certificate of Analysis
1.01E16.0000  Ammonium sulfabe suilable for the bicpharmaceutical production
RELATED EMPROVE® bio ACS NF
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101816 Ammonium sulfate EMPROVES EXPERT ACS.NF

Chapter 1: Elemental Impurity Information

L. Introduction

The guideline ICH Q30 presants a procass fo assass and control alemeantal impurities in the drug product
using the principles of risk managemeant &5 described In ICH 39, The risk assessment should be based

RELATED on scientific knowledge and principles. According to ICH Q3D, information for this risk assessment
DOSSI E R CONTE NT ancdudes, among others, infarmation supglied by drug subsiancg andor xipient manufactuners.
This information is inlended to provide data to support this risk assessmant. This document shall help
Elemental Impurity to identifty potential elemental impurnities derved from intenticnally added catalysts and incrganic

reagents, “Addilionally it presents nformaton aboul polentia elemental impuirities thal may be present

Information il
nodrug substances and'or excipients”,

Il Intentionally added elements during the manufacturing process

M = s used Inthe manufactuning process of the above mentioned product. Flatinum is incuded
in the specification and controlled accordingly in the final product.

Mo olivier @lerments isted in classes 1 = 3 according 1o 1CH Q30 ame used in the manufaciuning steps
DOSSIER OVERVIEW that are cutined in the manufaciuring procadurs for the above mentioned tem.

The flow diagram of the manulfaciunng procedure please find in the EMPROVER Maleral Quakfication
Visit Website

Deossier on our website,

. Elermantal Impurity Profile

To show the typical elemental impurity profile for the above mentioned product an elemantal impurity
sereen has been performed on the batchas S8 shown on tha next pagsa,
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1] Fmparcren Materinl Qualification Doassker

General Properties

Millipore Express® SHF (Sterile High Flux) cartridge filters are sterllizing-grade normal
fows filters with pleated 0.2 um polyethersulfone membrane and polysulfone and
polypropylens components. Millipore Express® SHC (Sterile High Capacity) cartridge
filters are sterilizing-grade normal Now filters with pleated Millipore Express® SHF
membrane with an on-board 0.5 pm polyethersulfon: membrane prefilter and
polysulfone, polyethersulfone and polypropylens compaonents,

Cartridges with Millipore Express® SHF or SHE membrane provide high flow rabes,

low extractables, and broad chemical compatibility. These cartridge filters are
recommendad for the removal of particles and bacterial organisms from & wide range of
agqueous solutions,

All cartridge bonds are thermoplastic; no adhesives are used. Each Millipore Express®
SHF and SHC filter is Integrity tested and visually inspected prior to shipment. Each
filter is labeled with the filter type, catalog number, lot number, pore size, and logo.

RELATED
DOSSIER CONTENT

Materials of
Construction
Materials of Construction

Camponent Materials of Construction
Filter membrane | Hydrophilic polyethersutfone (PES)
Film Edge Folypropylens
Supports Palypropylens

Cage and end caps | Polypropylene
Polysulfone [standard area cartridges)

G Folyethersulfone (high area cartridges)
2 ok
DOSSIER OVERVIEW O-rings Pl T LR AT

Dimensions (nominal)

Visit Website
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Flltration Maximum Macimum Hold Up Volume
Cartridge Area Lendgth Ciameter =
me () cm (in.) cm (in.) mL | Conditions
Millipore Express® SHF
5 in. Cartrid 0.29 (3.1 125 (5 6.9 (2.7 -
F'E:Ilﬂlnn = — — 27) S0 psi for 1
Cartridge 0.54 (5.8) 25.4 (10) 6.9 (2.7} 20 FTHIn
Millipzre Express® SHC Standard Area
. i & : § . ¥ -
;?lﬁ:rlﬂge 0.23 (2.5) 12.5 (5] 6.9 12.7) 50 pei for 1
2 el
Cartridge 0.49 (5.3 ?5.4 (10} 6.9 (2.7} &0 n
Millipore Express® SHC High Are
Par 10 in. 75 psi for 1
Cartridge 1.0 {10.8) 25.4 (10) 6.9 (2.7} a2 ey
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Conclusion

Elemental substances

DOSSIER OVERVIEW
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Conclusion

The extractables from our filber devices are part of our filter device validation, Al filter
components have been tested as per USP <883, Biological reactivity tests, in vive, The
tast reports and certificates for these tests can be viewed in the Material Qualification
Dossiers for these devices. USP <885, Biological reactivity tests, in vive [5] testing also
uses wery aggressive time and temperature protocols’and extraction solutions. The
extracts from Opticap® XL 10 Auteclavable Capsule Filer with hlllupnre Express® SHC
membrane have been shown to be non-taxie.

Guidance for Industry and BPDG have mandated the general extractables requirements
[3,4] in an aeffort to datermine the amount and identity of the axfractables throwgh a
standard approach. There are noacoeptance ikeria establishéd by regulatory agencies
with respect to the quantity of the éxtractables. It is the responsibility of the end user
to utilize information from this dogsier th assess the risk in thelr manufacturing process
to ensure that the materias used Are appropriate and meet the defined specifications
for the MH:l:th:al. risk to the final -ﬁ'ug product safety,

The results frem thmﬂtm:ﬂuh study II'I addition to the leachables screening results,
should be used in detarmining the list oftarget compounds for which the safety
thrashold must be established. One'af the approaches to safety threshelds is per 1CH
M7 racommendations. Other ref@rences are a< listed [9,10].

The extractables data from fhis.repur'l: should be used in relation to the specific
manufackuring process and final drug product formulation. It should alsc indude the
cumulativeuse of the unit in the complete manufacturing flow.
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Elemental substances
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Ermprowe® Operational Excellenos Doscier

Elemental substances by ICP-MS

Elerrvintal substances voirg detected vid indudtividy ooupled plasma mass speciromealry
(ICP/M5) of extracts in WFI and 0.1 M H PO,. Elements tested, determined level of
detection and limit of quantitation as well as results for methoed control exemplary for
WFI, 30 min as example are listed below. No observation is above the limit as expected
in the BPOG protocal.

Observed ICP/MS Elemental Amounts above Limit of Quantitation for Opticap® XL
10 Autoclavable Capsule Filter with Millipare Express® SHC membrana

Extraction Elerment ICH Amount [mg/hlter]
Solvent Classification 10 min 1 Day 7 Days
WF[ - - L] - - -
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101816 Ammonium sulfate EMPROVE® EXPERT ACS NF

Certificate of Analysis

10 B18.0000  Ammonium sulfate suitable for the biophsrmaceutical production
EMFPROVE® big ACS MNF
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106482 Sodium hydroxide pellets EMPROVE® ESSENTIAL Ph Eur,BP,FCCJF,NF E 524

Produkl Cuality Repor 108E2 Merck KJaA Darmsladl Geomany
Sodium ydroids polets Page 2
Eroduct Guality Repor Summary
This report is based on the analyticsl iesulls of @ minimum ol % batches released dering the
RELATED mww- [ Sy o
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Product Quality The paramelers “lotal abalnily “ssssy “catonals” ard potasshem’ deliver cormiuus

qusant Laive values (mo il es) and provice valugble nfoemiation for e condod of 1he
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The consisient opeation ol the mansaciuring process & demonsirabed in P period under neview
bapgaed On Heg OB aspecis:

= Al parameters ang within the spedfcation kmis
Yes Elivo O

»  Durng angeng stabilty studios na oul of spociication resul have boen confirmed.
ves Mo [

= lIn il pemnicd under nindere RO Malenal changes reganding ths proguct wene perdompd

DOSSIER OVERVIEW A materisd chonge Incluckes b sigesfeant change in ary of the feliowing

a) Fouie of syrihasis
Visit Website
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2l Part numbor

i Sigrificart change fo packaga configuration

i [0 material changes) [ /Mo (mabedal changes) [T
Quality 540 ssment

Ini summary, it is confinmad that for Bhe prodisct 106402 all specisd requirsmants are mat. Tha
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Release Criteria

Quantitative retention af 107 CFUfem? Brevunalmonas
diminuta ATCCY 19146 par ASTME methodology.

Aqueous extraction contains < 0,25 EU/mL per 10 in. filter
as determined by the Limubus Amabocyte Lysate (LALY test,
rgeting requirements of USP <85>, EP 2,6.14 and P 4.01.,

= 4000 mbar (58.0 psi) alr with wates

Through a water wet memberane at ambdent termperature at
2.5 bar (20 psi):
Milli pasre Express® SHF Membrang
= 164 cofmin per 5 In, cartridge
= 30,0 cofmin par 10 in, cartridge
Millipore Express® SHC Membrane
Standard Area
2 13.3 cc/mim per 5 In. cartridge
= 8.2 cofmin per 10 in, cartridge
High Area
£ 56.4 co/min per 10 in, cartridge

Flow Rate L Pressure Drop mbar

LT () (gom) (osi)
Milllpore Express® SHF Memibrang

5 F.6 (200 = 214 (3.1]

10 7.6 (2.0) £ 120 (1.7)
Millipore Express® SHC Membrane

S F.6 (200 = 421 (6.1)

10 F.6(2.0) < 200 (2.9]

Malntains Integrity after sterilization and a forward stress to
100 psl (6.9 bar) and a reverse stress to 30 psl (2.1 bar).

Autoclaved cartridge effluent meets the requirements for
LISP sterile water for injection after a water fush of:
Millipore Express® SHF Membrane: 1.0 L (per 3 or 10 in,
cartridgse)

Milipore Express® SHC Memdwane (Standard Arqea only): 2.0 L
(per 5 or 10 in. cartridge)

Samples exhiblted < 500 ppb TOC per USPF <643> and
less than 1.3 pSfem conductivity per USP <B45> after
sterilization and a water flush of:

Millipore Express® SHE Membraneg
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
A0 L par 10 in. cartridge at 2590
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Millipors Expreis® SHE amd Milipsre Express® SHIF Cartridge Al aF

Water Flow Rate & Pressure Drop

Test Summary

The water flow rate/pressure drop was determined for the Millipore Express® SHF and
SHC cartridge filters over a range of flow rates from 1 gpm to 20 gpm (3.8 Lpm ta 757
Lpm).

Differential pressure versus water llow rate readings were recorded for cartridges, The
results indicate the water pressure drop of the filters,

Results
RELATED All Millipore Express® SHF and SHC cartridge filters met specifications. Resuits are
DOSSIER CONTENT normalized to a water temperature of 23%C,

Flowr Rate and Pressure Drop Specifications

Release Criteria

Device Length {in.) Flow Rate Lpm (gpm) | Pressure Drop mbar (psi)

Millipore Express® SHF Cartridge Filber

Test Summaries and 5 7.6 (2.0) £ 214 (3.1)
Results 10 7.6 (2.0) < 120 (1.7}
Millipore Express® SHC Cartridge Filter
5 7.6 (2.00 < 421 (6.1)
10 7.6 (2.0) s 200 (2.9)

Flow Rate vs Pressure Drop
Millipore Express® SHF Cartridge Filters
0.2 pm (CGEP)
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Quality Self Assessments

Divisional Quality Self-Assessment

RELATED N,
DOSSIER CONTENT

IS0 3001:2008 Quality Self-Assessment
Quality Self-Assessment Relevant for
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Agtesiivalie Millipore Expregd® SHC and Millipore Exprass® SHF Cartridge and Cagiule Filtir ]

Results Summary

Following is a summary of extractable compounds (dentified in this study. The
estimated concentrations are the highest concentration observed per model solvent.
The table does not include the results for lon Chromategraphy (IC), Total Organic
Carbon (TOC), Nonvolatile Residue (NVR), pH or Conductivity. Those results are
presented in the results section of this report.

Opticap™ XL 10 Autsclavable Capsule Filter with Millipare Express® SHC membrane
Extractable Test Result Summary

Retantisn Estimated
RELATED Solvent Extractable Tirme Concentration A:“:’:::“
L: 3
DOSSIER CONTENT (minute} | (ma/filter) | (pgfem?)
WFI M-Mathnd- 2-pyrrolidono 14,496 4.2 0.86 DI-GC/MS
Results Summary —aal 11.34 :
- 1.6 = -
0.29 - .
- ICP-MS
0.1 M H,PO, [ S . -
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101816 Ammonium sulfate EMPROVES EXFERT ACS NF

Specification

1.01816.0000  Ammonium sullate EMPROVEE EXPERT ACS NF
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101816 Ammonium sulfate EMPROVE® EXPERT ACS,NF

Certificate of Analysis
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101816 Ammonium sulfate EMPROVE® EXPERT ACS,NF

3.2.5.4.5 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

3.2.5.5.1 Reference Standards of Materials:

Not applicable, no standard material required.

3.2.S.6 Container Closure System

3.2.5.6.1 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.

3.2.8.7 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 applie
as indicated in our certificate of analysis
Ongoing stability studies are performed considering the product’s shelf life duration in line with "}
IPEC Excipient Stability Program Guide" 2010.
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Specifications

Design Criteria

Millipore Express® SHF and SHC membrane meets the criteria for
a non-fiber releasing flilter as defined in 21 CFR 210.3 (b)(6).

> 1280 mbar (18.5 psi) 70/30 water/TPA with altrogen at 239C

Compoanent Materials meet the criteria of the USP <B8=>
Reactivity Test for Class W] Plastics,

These products meet the requirements of the USP<B8> Safeby
Test, utilizing a 0.9% sodivm chloride extraction.

This product is non-cytotoxic per [SO{R) 10993-5,

All companent materials mest the FDA Indirect Food Additive
reguirements cited in 21 CFR 177-182,

Millipore Express® SHF ang SHC cartridge filters may be
autapclaved for up £ 25 cycles of 60 minutes at 126°C,

Millipore Express® SHF cartridge filters may e steamed in
place for 30 minutes at 135%C for up to:

25 forward cycles at < 5 psi (340 mbar)
ar 22 forward cycles at = 5 psi (340 mbar)
and

3 rwierse Cychies at < 1 psi (69 mbar)

Millipsare: Ewpress® SHC cartridge filbers

Standard Area High Area

may be steamed In place for 5y be steamed in place for 30
25 forward cycles 8t 3 5 psi forward cycles at < 5 psi (340

[ 340 mbar) rmibary

or 22 forward cycles at = 5

psi {340 mbar) and

3 reverse cycles at < 1 psi

(6% mbar)

or 3 forward cycles at = 15

psi {1 bar)

Forward:

6.9 bar (100 pei) at 25°C

1.70 bar (25 psi) at BOPC

1 bar (15 psi) ot 13590 (Millipore Express™ SHC cartridge
filters)

0.4 bar (5 psi) at 135°C (Millipore Express® SHF cartricge
filters)

Reverse:

2.1 bar {30 psi) at 25%C

0.07 bar (1 psi) at 135°C
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Milipore Fupress® SHEC and Hillipore Fepress® SHF Cartridge Filbers 21

Particulates/Non-Fiber Releasing

Test Summary

Testing was performed to show that Millipore Express®™ SHF and SHC cartridge fliters do
mak release particles into the filtrate during use. Three [ols of Millipore Express® SHF 10
inch cartrigges (1 device from each lof) were autoclaved for one Cycle of GO minutes at
126 °C then Aushed with a botal of 10 liters of 0.1 pm Gltered water at a flow rate of 1
liber per minute, A porticn of the filtrate (intervals of 500 mL) was monitored for size
and quantity of particles.

SE)LSAS-I]-:E?{ CONTENT :::u hi'lﬁnpare Express® SHF and SHC cartridge filters meet the requirements listed

in the table bolow, The results meet the requirements of USP <TRE> and also metet
Specifications

the requirements for a non-fiber releasing filter as defined in 21 CFR 210,32 (b)(56).
Particulates/Non-Fibe

DA Technical Report No. 26 states [n section 4.2: “Fliter flush effluent Is considered
compliant upon meeting compendial guidelines for partioulate matter in injpections.
Using these criteria, filbers are also congidered qualitied a3 non-libar releasing.”

Subvigible Particulate testing specification limits meet the requiremaents of LISP <7885,
EP 2.9.19, JP 6.07, ICH Q4B (Annex 3, A1), and WHO 5.7.1.

| Particle Size Range (pm) Combined iﬁgﬁ:ﬁm SEREIIE
=10 _ 20 i
=25 2 |

Full test results are showmn in A
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Release Criteria

TOC and Conductivity

Oxidizable Substances
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Release Criteria

Bacterial Retention

Quantitative retention of 107 CFU/cm? 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 c¢/min per 10 in. cartridge
High Area

< 56.4 cc/min per 10 in. cartridge

Water Flow Rate &
Pressure Drop

. Flow Rate Lpm Pressure Drop mbar

Length (in.) (gpm) P (psi) P
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 pS/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
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Ml lipore Frpresa® SHC and Milipore Fepresa® SHE Carridge Filters 13

Total Organic Carbon (TOC) and
Conductivity

Test Summary

Flushing tests were parformed be manitor the reduction of total organic carbon (TOC)
and conductlvity with flush volume. Millipore Express® SHF and SHE cartridge filters
were autoclaved for one cycle of 80 minutes at 126%C prior to fMlushing. The filters
were [lushed with purilied water al varigus MNow rates according Lo lilter size. The Tilter
effluent was sampled and tested for conductivity ana TOC.

RELATED gy
DOSSI E R CONTE NT The specification for WFL quality water, according to ISP <1331 > Water for

Pharmaceutical Purposes, is < 500 ppb TOL per USSP <643 and < 1.3 pSfcm
conductivity per USP <645 at 25* C {see below for specifications at different
temperatures) at flush wolumes listed below. Flush results on the individual filters are
summarized In the following graphs.

Conductivity Specilications Adjusted for Temperature

Release Criteria

TOC and COI‘ldUCtiVity TB'I“}-EI"-H'.IJIE {nc] Eﬂl‘iduﬂ.tih'ihr R’E'ql‘il"ﬁmﬂt- [|I5-."'EI'I'I}
15 1.0 _
20 1.1
Oxidizable Substances | 5 1 1.3 |
30 1.4
Cartridge [ Flush Volume Epm-:'rﬁ:atinn.{.l.]-
Length Millipore Ex 5% SHF Millipore Express® SHC
DOSSIER OVERVIEW ol POKS Eprats e
5 5.5 _ 9.5
Visit Website 10 10 20
20 20 & ]
30 30 (1]
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Oxidizable Substances

Test Summary

USP Ouidizable Substances Tests were performed to determing the presence or absence
of oxidizable substances contained in the Millipore Express® SHF and SHC cartridge
filbers, Cartridges were autoclaved for one cycle of 60 minutes at 126°C. The filters
were then fushed at a flow rate of 200 mL/min with purified water. The filter effluent
was oollected in 200 mL aliguots which were then tested for oxidizable substances per
current USP methodalogy.

Results
RELATED Flush Velume Specifications
DOSSIER CONTENT

Cartridge Flush Volume Specification {(mL)
L Length Millipore Express® SHF Millipore Express® SHC
Release Criteria (in.) Membrana Membrane
5 1000 2000
10 1000 2000
TOC and Conductivity i 2000 4000
30 3000 6000

All Millipore Express® SHF cartridge filters did not show the presence of any oxidizable

Oxidizable Substances substances (passing result) after a flush of 500 mL per cartridge filter.

All Millipore Express® SHC cartridge filters did nol show the presence of any oxidizable
substances (passing result) afer a flush of 200 mL per cartridge filver.

Full best resalts ane shown in
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Shelf Life Testing Requirements and
Results

Cartridge and Autoclaveable Capsule Filters

Emprove® Quality Management Dossier
Shell Life Information Data Sleet

0 0 : -tl i -E P ;
Shelf Life Testlng Product Family: Millipore Express® PES PP
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Results Summary
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AARCvabie Ml Express™ SHC and Millipore Express™ SHF Canridge and Capasie Finers ?

Results Summary

Following ks a summary of extractable compounds identified kn this study. The
estimated concentrations are the hll;ll'lESI concentration gbsarved pear model solvent.
The table does not include the results for Ton Chromatography (IC), Total Organic
Carban (TOC), Nonvolatile Residue (NVR), pH or Conductivity, Those results are
presanted in the results section of this raport,

Opticap™ XL 10 Auteclavable Capsule Filter with Millipore Express® SHC membrane
Extractable Test Result Summary

Estimated
Retention
=ohvant Extractable Time Concentration Aﬂzlt':“t:}zal
(minute) | (mg/filker) | (pgfem®)
WFI M=Mathyl-2-pyrmolidons 14,45 4,2 0.56 DI-GCMS
— 11.34
- 1.6 .
0.29 " .
— | __1CP-MS
0.1 M H,PO, [ ms .
- - . Fs - -
0.5 N NaOH | sy § -
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101816 Arrmonium wiifate EMPROVER EXFERT ACSMNF

J.2.5.2 Manufacture

2.2.5.2.1 Manufacturer
Ell'lﬂll'l-il manutaciurer see Dekovy

address
Merck Kizah

RELATED S e
DOSSIER CONTENT Gemary

Please fnd altached a DIN 150 8000 Sedhcate and 3 deserpbon of our [}'l‘--ﬁ‘y's:l.lsm appled al Merck
KGas Danreadl in hie fallreang pages
ELTT EladT] ]

Justification of
Specification

DOSSIER OVERVIEW

Visit Website
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101816 Armrnonnem sulfale EMPROVER EXFERT ACS MF

3.2.5.4.5 Justification of Specification

Thee specification of pur product has been developed in accordance with the reguirerments of the declared
pharmacopoeia including 1CH QEC for Residual Solvents and with respect to the e qurements of
custormiers in diffénent apphcabon Helds,

Elerrental impurity specfications have been set considening ICH A0 (Guideline for Elermental
RELATED Impurtes) In case elements have been identfied a5 likely to be presant they are added o the

specifut abon with & Sutabhs hirrt and indicatéd
DOSSIER CONTENT

The parameter Platinum (Ft) is specified due to recognized smpunty of the manufactiunng process. Al

alfver speched pararmelers, rE::mIIln!_; I the bestory of the product based on former declared
requlations and customer raquirenants, are not relevant for the cantrol of the product's pharmmaceutical

quality
Justification of 3.2.5.5 Reference Standards of Matenals

Specification
3.2.5.5.1 Reference Standards of Materials:

Mot applicable, no standard material requined

3.2.5.6 Container Closure System
DOSSIER OVERVIEW 3.2.5.6.1 Container Closure System:

The F'IF.!I!'ﬂﬂFII] rrabenals with which the armde cormes nio contact are:

Visit Website

+  DPES|double polvetmdene sack) liner (in secondary packing: corrugated candboand biox)

+  Pphyethydens hofleicontamer

® FE hag systernwith integrated uvdiby regulaton in PE doe ratenal in direct contact PE,
comghying 1 pharmacopoeial requirennénts

Imcorme packagqing rratenals are subjected W0 acceplance inspechon in the package-testing Mboratory.
Thie rratenals ane seleched at Menck KGaA according bo special crbena wath regard 10 sutability for the
application, In additipn, the matenials are inspected for physical condition upon receipt,

3.2.5.7 Stability

3.2.5.7.1 Stability Summary and Conclusions

The rrarinurn shelf life of product has been defned based on the cherrical behavour of matenal and
on expenence in handling and stonng material 5t Merck KGas, Damnsgadt, Gesmar

2.2.5.7.2 Postapproval Stability Protocol and Stability Comment

If sfared st declared sfarage condibions and in original closed contziners, the mmirmurn shelf life applies
as mdicated moour Certficate of anahkysis
Crgoing stabity Sudmes ane perfommed conadenng the product's shell [fe duration e lne with “Ti
IPEC Excipient Stability Proqgram Gude® 2010
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101876 Armmaniurm sulfaie EMPROVED EXPERT ACS, M

3.2.5.2.3 Control of Materials
Fiaw matenals

The ranes rraterials ane sugable cormrolled Before wsed in the production process
Thi specification and amount of the raw maténats used n the process is confidential 35 it presents
detaded produchon krimeshiiy

3.2.5.2.4 Confrol of Cntical Steps and Intermediates
In-Process Controts.

Thie e autachun ng process is perfarmied under condions Such that the quality af the product is o all
BMmes in 3ccordanc e wich the S-FEG'I'IE-EIJI:II'I.

Ihe detafked Fﬂ-prIE'EEE-E'Eﬂﬂ"IﬂE il 0 process are comhdenbsl as H'IE";' = |]FE"BEI'E satalled pMﬂUE‘DDI'I
ki e Fiiss

3.2.5.2.5 Process Validation andfor Evaluation

Chezcrip Bon not necessary because the manufaciuning process incudes no asoptic processing and
shanlizatan

3.2.5.3 Characterization

3.2.5.3.1 Elucidation of Structure and other Characteristics
Actnnding b pharmacogoe

3.2.5.3.2 Impurities

The spedfication of our preduct hasbeen developed in accordance with the requirements of the declaned
pharrE copaed indudrg 1GH LAC tor Residual Salents and with resped 1o the requrerrent s of

custormers in diferent apphcatnon Niglds

Elerrental imgurity specficabons have been set consdenng ICH CE0 (Guidelines for Blemental
It )

Inv accordance valth the curent IFED Federabon , Techricaly Unacoidable Patcle Profile (TUPF]

Gunde”_ for thes produd Echrcally unavmdable parhcies ben dentfeed and evalusled Detailad
information is available inthe Operabional Excellence Cossier.

Er018 Wik KO a8 Do, Oerrrsry AE0s
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101818 Ammonum sulfate EMPROVE® EXPERT ACS NF

Chapter 2: Product quality self-assessment

Product Quality Self-Assessment
Based on Rx360 SAQ Module 3

relevant for

101816
Ammonium sulfate EMPROVER EXPERT ACS.NF
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1o Limprose Makerial Qusifiostion Dossker

General Properties

Hillipore Express® SHF (Sterile High Flux) cartridge filters are sterilizing-grade normal
flow filbers with pleated 0.2 pm polyethersulfone membrane and polysulfone and
palypropylene compornents, Millipore Express® SHC (Sterile High Capacity) cartridge
filters are sterlizing-grade normal flow filters with pleated Millipore Express® SHF
mismbrane with an an-board 0.5 pm palyethersulfonge membrans prefilter and
patysulfone, polyethersulfone and polypropylend components,

Cartridges with Millipore Express® SHF or SHE membrane provide high flow rates,
bowe extractables, and broad chemical compatibility, These cartricge filbers are

RE LATE D recommended for the removal of particles and bacterial organisms from o wide range of
agquesus solutions,
DOSSI E R CONTE NT All cartridge bonds are thermoplastic; no adhesives are used, Each Millipore Express®

SHF and SHC filter is integrity tested and visually Inspected prior to shipment. Each
Materials of filter is labeled with the filter type, catalog number, lot number, pore size, and logs,
Construction

Materials of Construction

Component Materials of Construction
Film Edge Palvpropylens
SupPorts Polypropylens
o Polysullone (standard area cartridges)
Polyethersulfane (high area cartridges)
: Silicone, Ethylene Propylene Diene Monomer (EFDM) or
DOSSIER OVERVIEW itk Fluoroelastomer

Visit Website Dimensions (nominal)

Filtratiomn Maximurm Maximim Hold Up Valume
Cartridge Area Lemgth Diameter —
m? [ft*) cm (im.) crm (imn.) mL | Conditions
Milligore Express® SHF
. i .29 (3.1 : 927 --
:‘;:IET: dge 0.29 (3.1) 12.5 (5} 5.9 (2.7] 90 psl for 1
' i
Cartridge 0.54 (5.8) 25.4 (10) 6.9 (2.7 20 min
Millipore Express® SHT Standard Aréa
in. Cartridge .23 (2. 12, 9 (2.7 -
:e:lg:l:tnﬂﬂb 0.23 (2.5) & (5) 6.9 (2.7] a0 psl for 1
: i
Cartridge 0.4% (5.3) 254 (10) &9 (2.7] L) min
Millipare Express® SHE High Arga
Per 10 in. 75 psi for 1
Cartridge 1.0 (10.8) 25.4 (10) 6.9 (2.7) 832 et
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Specifications

Material Toxicity
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Specifications

Design Criteria

Millipore Express® SHF and SHC membrane meets the criteria for
& non-fiber releaging filter &5 defined in 21 CFR 210.3 (BN &].

= 1280 mbar (18.5 psi) 70/30 water,/IPA with nitragen at 23°C

Component Materials meel the criteria of the USP <8E>»
Repctivity Test for Class VI Plastics.

These products meet the requirements of the BSP<EB> Safety
Test, utilizing a 0.9% sodium chioride extraction.

Thig product is non-cytotoxic per [SO[R) 10993-5.

All component materials meet the FOA [ndirect Food Additive
requirements cited in 21 CFR 177-182.

Millipore Express® SHF and SHC cartridge filters may be
autoclaved for up to 25 cycles of 60 minutes at 126°C.

Millipore Express® SHF cartridge filters may be steamed in
place for 30 minutes at 1359C for up to:

25 farward cycles at = 5 psi (340 mbar)
or 22 foraard cycles at £ 5 psi (340 mbar)

and
3 reverse cycles at < 1 psi (69 mbar)

Millipore Express® SHC cartridge filters

Standard Area

may be steamed in place for
A0 rinubes ab 13590 for up to:
25 forward cycles at 5 5 psl
(340 mibar)

or 22 foraard cycles at £ 5
psi (340 mixar) and

3 reverse cycles at < 1 psi
(69 mbar)

or 3 lorward cycles at = 15
psi (1 bar)

High &rea

may be steamed in place for 30
minubes at 135 °C for up to 5
forward cycles at £ 5 psl (340
mmbar

LrTTereéntial Fressure

Forerard:
6.9 bar (100 psi) at 25°C
1.70 bar (25 psi) at 805C

1 bar {15 psi) at 135%°C (Millipore Express® SHC cartridge

fikfters)

0.34 bar {5 psi) at 135°C (Millipore Express® SHF cartridge

filters)

RfviErse:

2.1 bar (30 psi) at 25%C
0.07 bar (1 psi) at 135°C
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Milllpore Expross®™ SHC and Hilipore Express®™ SHF Cartridge Filbers 23

Component Material Toxicity

USP <BB> Biological Reactivity Tests for Class VI Plastics
Test Summary
Systemic and intracutansdus extract injections as well as intramusouliar iImplantations wene
performed by an independent [aboratory o determine Uhe oty of Millipore Express® SHF

and SHE cartridae filters and their suitability for contact with parentérals, All the components
from Millipone: Express™ SHF and SHC cartridge fters were autoclaved ak 126%C for one oyde

RELATED of 60 minutes then submitted for USP Class VI testing.
This study was conducted based on the USP 27, NF 22, 2004, <85> Biological Reactivity
DOSSIER CONTENT tests, fn Vivo,
Results

Materials of

Construction
USP <B8> Safety Test

Specifications
Test Summary

Material Toxicity The USP =88 Salely Test was conducted by an independent, laboratory to confirm that
Millipore Express® SHF and SHC cartridoe filters are nonbode, Millipon: Expréss® SHF
and SHC cartridge filters were autoclaved at 126%°C for one cpcle of 60 minubes prior bo
submission for testing. The test articles were extracted In 0.9% USP Sodivm Chlorde for

DOSSIER OVERVIEW Injection ak no less than B5°C for one hour.

This study was conducted baxsed on the United States Pharmacopeia 26, National
Visit Website

Millipore Express® SHF and SHC cartridge filters are non-toxic per USSP Class W]
blokaglcal Tests for Plastics. The test artkcles meet the requirements of USE 27, NF 22,
2004 for the Biological Test for Plastics, Class VI-FO°C.

[ndependent laboratory certificabes are shown in .

Formulary 21, 2003,

Results
Millipore Express® SHF and SHC cartridge filters are nontoxic par the LUSP <88> Safety
Test, The test articles meet the reguirements of USP 26, NF 21, 2003, Safety Test.

Independent laboratory certificates are showen In

I1S0® 10993-5 Cytotoxicity Test
Tiest Summary

T [SO® 109593-5 Cytotomicity Test was conducted at an independent laboratory o confinm
that Milipore Express® SHF and SHC cartridge filters are non-cytotoxic. One Millipore
Express® SHC cartridge fiter was tested after one autoclave oyde of 60 minutes at 1264

This shudy was conducted based on the procedure described in the Tntérmational
Organization for Standardization, Biological Evaluation of Medical Devices - Part 5:
Tests for In Viomo Cytotoxiclty, [S0® 10993-5, 1999, Blological Evaluation of Medical
Devices — Part 12: Sample Preparation and Reference Materials, [S0® 10993-12, 20032,

Results

Millipore Express® SHF and SHC cartridge filcers are considered non-cytotoxic and mg
the requirements af the Elution Test, 150 10993-5.

[ndependent laboratory certificates are shown in
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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.
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Chapter 1: Supply chain information

Supply chain information

101816 Ammonium sulfate EMPROVE® EXPERT ACS,NF

Wakd for this lollveang padkags sizefs):
131315 m 101816 1000; 101816.9010; 101 B1E801Z 101816.9029;
10181631

Supply chain transparency ks a lundamental pard of our quality and supplier
management system. bn rupn‘utnm request lor supply chain indormaton,
please sée the ndormation beldow, which is currant as of the date of this Btier.
This document should ba usad only in connaction with the purchase ol cur
products andion o salishy reguirements. Contact with our suppliens
cancanming prummrwwmul ther Cormpany is mol permitied without

Owriginal Manufaciuner:
Manufacturing is performed at Merck KGaA, Frankfurer SiraBe 250, 54283

¥

Tasting & Acloasa:
Tasting and rebaass i parformed at Marck KGaA, Frankiunar Strala 250,
4293 Dormstadt, Gemany.

Packaging:
The product i packed a1 Merck KGak, Franklured 5¥. 250, 84293 Darmstadt,

Labelling:
The product is labeled at Merck KGaA, Frankiures S, 250, 64293 Darmstadt,
G-armaru.

Warahousing:

From manufacturing ol the procuct until dispateh ta the lecal supplier or the
customear siorage takes place in warehouses under conbrol of Marck KGaA,
Darmstadl, Germany.
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3.2.53.2.3 Confrol of Materials

1 e mAl el

T rrew rroaleraks are suitable cormrolled before wosd in the produchon procest
The specification and amount of the raw matenals used in the process is confidanbal a5 it presents
dietailed production knmes-hoes

RELATED
DOSSIER CONTENT 3.2.5.2.4 Confrol of Critical Steps and Intermediates

In-Frocess Conrols

Change _ContrOI The rranuiaciunng process is performed under conditions swch thal the gualty of the product is 31 all
pOlICY times in accordance with the specification

Tha detailad in- process cankrals @t pracess ane conhdenbal as ey represent detaled produchon

FT DAAR DA

Manufacturing

Infarmation 3.2.5.2.5 Process Validation and/or Evaluation

Deconpbon not necessary because e manufactunng process includes no asepic processng and
senbzaban.

3.2.5.3 Characterization
DOSSIER OVERVIEW

Visit Website

3.2.5.3.1 Elucidation of Structure and other Characteristics
#According to pharmacopoeia

3.2.5.3.2 Impurities

The gpaific ation of our product has been developed in aocordance with the reguirernents of the declared
phamacopoéia indluding 1CH Q30 for Residual Sokents and vath réspect to the réquinéments of
cushomers in different application fields.

Elemental impunty spechicatons have been set considenng 1CH 30 (Guidelines for Elermental
Imnpuribes).

In accordance with the cument IPEC Federation , Techracally Linavoidable Particle Profile (TUPP)

uide®_forthis product iechnically inasndable pamcles baen iferithed and evaluated, Detaled
nfoermation 15 avallable in e UFE[HIII’IHl Excellence Dossier

B & Mg HG A Darratant, Garmany P Pag Visit Website }
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Manufacturing Information

Country of Oriair .54,
nufacturing Jaffrey, MH

y | The apphcabie warranty for the produects listed in this publication
may be found at wew.millipore.comy'terms {within the *Terms and
Conditions of Sale™ applcable to your purchase transaction).
Chang Cur worldwide change notification polioy and supporting
Motification Policy | management procedunes assure that asiomers are notified in a
timely manner of a modification to & process or product that may
RE LATE D have potential impact on their produdt, process, doosmnentation, or

procedures, We are respongithe for contraliing changes, assessing the
DOSSIER CONTENT expecied impact of changes, and providing dssurance that products
are maintained in & validated state.

An intérnal procedure to determing whether a change is
Manufacturing considered notiflable s followed. A customer notification Is
Information typically provided for changes (o the folldwing

+ Cartificates of Quality or product labeling
= COMPany Name of acquisition

« Critical manufaciuring process steps wihich impacts the
published praduct specifications or may affect the Intended
use af the product,

= Critical raw materials or manufacturers which impacts the
published product specifications or may affect the intended
use of the product.

DOSSIER OVERVIEW

Visit Website

+ Discontinuation of a product
+ Manufacturing location

= Primary Packaging

+ Physical preduct dimensions

* Published product spedfications andfor product claims
A oustomer notification is typically NOT required for the following:

= Change In raw materal distributar (nol manufactiungr)

= Dty acquisitisn bo production equipment

= “Like in kind" changes {such as replacement for
preventative malntenamce, repairs, or recalibration)

= Procedural changes that do not affect product performance
or claims

= Upgrade within manufacturing to a higher clean reom
classiflcation
The changes Isted abowe are not all-inclusive, and every change
iz evaluated on a case-by-case basis to detarmine notification
requiremants and impact to our customears,
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Quality Self Assessments

Divisional Quality Self-Assassment

RELATED
DOSSIER CONTENT “"\
Quality Self-Assessment EE:: ?r:t:}fc:r! :2008 Quality Self-Assessment

ISO 9001

Chain Of Custody

Dbrlalan Hadgeartos
290 Concanl fand

DOSSIER OVERVIEW i

Faront Congy Headousrion:

Fraabfurisr Strame 258
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ISO 9001 Certification

Corporate Quality (EQ-0) provides strategy and governance related to IS0 Quality
systems. Evidence for the support of all legal entities of the Merck KGaA Group in
terms of Quality Management is the Group IS0 9001 certificate which covers minimum
requiraments and which is permanently menitored with regard te compliance with the
applicable standards. EMD Millipore manufacturing sites are included in this matrix
certificate and comply with all indicated requirements.

RELATED *_
DOSSIER CONTENT *** ** 3 -

*
: e T, |
THE ITERMATIONAL CERTIFICATION NETWORK

CERTIFICATE

b el
Bt it D i i I8 Bt [ et o it B s St ot B
P ¢ paraly B B company

Merck KGaA

Frarifariar S aila 230
S0 Dy v

DOSSIER OVERVIEW Sermans

weth P orgunTreral USRS 88 intES N the antes

ran mmpimarted snd maeniseg s Cuality Managoment Sysiom

ISO 9001

Chain of Custody

Visit Website
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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.

RE LATED 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.

DOSSIER CONTENT 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.

Quality Self-Assessment 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.

ISO 9001

Chain Of Custody

Cleaning of Manufacturing Area
DOSSIER OVERVI EW 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.

Visit Website

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.
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Specifications
Design Criteria
Fiber Releasing | Millipore Express® SHF and SHC mambrane meets the crteria for
a non-fiber relaaging filver 85 defined in 21 CFR 210.3 (BI(G).
Alcohol Referenc = 1280 mbar (18,5 psi) 70030 waler/IPA with nitrogen at 235
LOmponant Matent Companent Materials mest the criteria of the USP <88
laiCiky Remctivity Test far Class V1 Plastics,
RE LATE D These products meet the requirements of the USP<88> Safeby

Tesst, wtilizing a 0,9% sodium chioride extraction,

This product i non-oytotoxic per ISO{R) 10993-5,

Indirect Food All component materials meet the FDA Indirect Food Additive
Specifications Additiv requirements cited in 21 CFR 177-182,

sterilization Millipore Express® SHF and SHC cartridge filbers may be
autociaved for up 0o 25 cycles of G0 minutes at 126°C,
Millipare Exypress® SHF cartricdge filters may be steamed in
place for 30 minubes at 135°C for up Bo:

25 forward cycles at £ 5 psi (340 mbar)
or 22 forward cycles at £ S psi (340 mbar)

and
3 reverse Ccycles at < 1 psl (69 mbar)
Millipore Express® SHC cartridge filbers

DOSSIER CONTENT

Standard Area High Area
may be steamed In place for 1
DOSSIER OVERVIEW 30 minutes at 135°C for up to: I S UL

minutes at 135 °C forup to 5
25 forward cycles at = 5 psi forward cycles at 5 5 psi (340
{340 mbar) mbar)
or 22 lorward cycles at £ 5
psi (340 mbar) and

3 reverse oycles at < 1 psi

(69 mbar)

or 3 forward cycles at = 15

psl (1 bar)

aximum Forward:

Differential Pressure | 6.9 bar (100 psi) ak 255C

1.70 bar (25 psi) at B0=C

1 bar (15 psi) at 135°C (Millipore Expréss®™ SHC cartridge
filters)

0. 34 bar (5 psi) at 135°C (Millipore Express® SHF cartridoe
filters)

REVErse:

2.1 bar [30 psi) ak 25°C

0,07 bar (1 psi) at 135°C
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