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Achieving Both:

Contamination Control as per Annex 1 and

Digitalization of the Environmental
Monitoring Process
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Achieving Both: Contamination Control as per Annex 1
and Digitalization of the Environmental Monitoring
Process

Digital Transformation
. Cloud, loT, Al, EM software

. Sampling in Real-Time

. Integrating with different systems and 20
technologies *
Annex 1 and the importance of trending % \
SN
your data ~
How an EM Trending software can help to e

meet Annex 1 regulations

. Setting alert levels

. Personnel Monitoring

. Identification of Microorganisms
. Batch Related Reporting

*  Trends and adverse trends

. Utility Monitoring




Digital Transformation

DIGITAL TRANSFORMATION
IS YEARS AWAY. TDON'T |
SEE OUR COMPANY
HAVING TO CHANGE
ANY TIME SOON.

TOM =
FISH §
BURNE -4

@ marketoonist.com




—Manoj Raghunandan, president, global self-care and consumer experience, Johnson &
Johnson - 2021

Reference: Article 8 Dec. 2021 - https://www?2.deloitte.com/us/en/insights/industry/life-sciences/biopharma-digital-transformation.html

This is a confidential document and should not be distributed



What is Digital Transformation / Innovation

Digital transformation
marks a radical Digital Transformation

Leverage and integrate technologies
into all aspects of the business to
create consumer / employee
experience and value.

rethinking of how

an organization

uses technology,

people & processes

to fundamentally change

[ Digitalization
business performance. gitalizatio

Improve business processes

George Westerman, by leveraging digital technologies.
MIT Principal research scientist
and author of leading digital:
Turning technology into
business transformation

This is a confidential document and should not be distributed



Digital Transformation in Pharma Environmental Monitoring

Improves the efficiency and accuracy of the process
Improves compliance to regulations

Data is at your fingertips in real-time

Analyzes large amounts of data in a short amount of time
Traces a problem to its root cause

Faster and more accurate corrective and preventive actions
Reduces the risk of contamination

Faster product release



Examples of Digital Transformation Technologies in Use

Internet of Things (loT): Integration to devices and equipment through their sensors to

track readings in real-time. This identifies potential issues before they become problems

and improves overall efficiency.

Artificial Intelligence (Al): Al can be used to analyze large amounts of data and identify
patterns that humans may not be able to detect, assisting in preventive measures while

improving the accuracy of data analysis that leads to better decision-making.



Examples of Digital Transformation Technologies in Use

Cloud: The cloud has provided scalability and agility for organizations to enable employees
to work collaboratively and flexibly from home, securely store and share data and reduce

the IT maintenance and resources needed.

Environmental Monitoring Software: that can tie many of these technologies together
seamlessly, through instrument connectivity pulling the data from source points and using
Al or other means to correlate and evaluate large datasets. The FDA has always believed
that computer trending for pattern recognition is the most efficient and effective way to

handle such large quantities of data.



PDA Technical Report 13

PDA
e Page 21, Section 5.4 Data Management

Mo.13 (Revised 2022)

Re
Technical Report hoalieing Programi

Fundammtahuf an enwironmental

5.4 Data Management

Routine review and analysis of EM data for trends at an appropriate frequency is essential to aid in the
interpretation of process stability and assess overall environmental control performance. Management
must be kept abreast of trends and the subsequent state of operations within facilities with review of
quarterly and yearly monitoring reports.

Based on the large number of samples tested by a given facility, a computer-based data-tracking system
is essential. Before implementation, all database applications used should be validated or qualified for

specific software applications.

This is a confidential document and should not be distributed




Manufacturing: Current and planned investments in digital technologies

Respondents were asked to rank the most innovative technologies in which their function is
currently investing and plans to invest in the next five years.

B Current investment priorities B Investment priorities over the next S years

ol

I E

Data lakes/hubs

50%
42%
Cloud computing
42%
33%
VR/AR
33%
42%
Digital twins
25%
25%
Wearables
17%
0%
Blockchain
8%
8%

Quantum computing
0%
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° £
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“Digital innovation is a
burning strategic priority.
77% of respondents say
their organization views
digital innovation as a

competitive
differentiator.”

- Survey of 150 Biopharma companies
- 2021




DIGITAL TRANSFORMATION MANUAL PROCESS

is moving away from isolated
& Y Your plan

Fo

scientific instruments, manual

data collection, and siloed

@successpictures

Reality

databases, to create an
interconnected manufacturing

ecosystem for fluid data tracking,

sharing, review and analysis.




Digital Transformation in Pharma Environmental Monitoring

BEFORE SAMPLE IS TAKEN EM DATAF Low AFTER SAMPLE IS TAKEN
L1 Y i ontong ssen Cncannion Gomins 310 [ 33
Novatek EM & EM Mobile

L
l .

-
-~

_— )
-—ru
\’/

Personnel Surface Sterility Mobile
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Examples of Digitalization in the EM Process

Cloud, Data segregation and Visibility

Digitalize the complete EM process (not have missing parts)
Workload Distribution and Dissemination

Media Management

Sampling in Real-Time

Sample Reconciliation (No Missed Samples)

Automated data entry: Integration to Particle counters, Air samplers, Continuous
monitoring devices (loT), instruments for water analysis (TOC analyzer, etc.)

Incubation in Real-Time

Integration to Micro ID systems and Colony Counters
Trending and Reporting for Pattern Recognition (Al)
Ad-hoc Reporting

This is a confidential document and should not be distributed



Site List :
8-[] Movatek Global

i@ [
g India
Bangalore

-]  Europe
8]  MorthAmerica

EID Canada
i1 Montreal

Login Name : |i|ona.endisc:h

Password : | xxxxxxxx

Mexica

Caticel

oK |
[ o= |

154,
-] South America

Site : INovatek Global

S Em-

Anmeldename : |i|ona.endisch

oK |

Passwort ; |

xxxxxxxx

Abbrechen |

Werk : INovatek Global

D

Various options for system
setup (On-Premise, Cloud
vendor hosted or other, SaaS,
Citrix or Terminal Server etc.

Deploy the system across
sites and provide visibility
across all areas

|dentify best practices and
share across sites and in
different languages

Segregate data based on user
roles, sites and other
categories

This is a confidential document and should not be distributed
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Digitalize the Complete EM Process

Viable testing

Non-viable testing

Utility monitoring: clean steam, compressed gas, water
HVAC qualification and monitoring

Media and media fills

Growth promotion testing

Personnel monitoring

Aseptic gowning qualifications

Sampling process

Incubation process

Continuous monitoring and connectivity to devices
Trending and analysis

This is a confidential document and should not be distributed



Sampling in Real-Time

Ability to scan media plate
during sampling

Sampling in Real-time through
the use of tablets and scanners

Touchless sampling- use
scanning for most operations —
minimum touch needed for the
rest

There are still 17 pending sample(s), and 5 in process
sample(s), do you want to continue to collect samples?

Data protection to maintain data
integrity

Go paperless




By scanning the media plate, the EM software will track the chain of custody of the
sample throughout its sampling process
o

media

equipment used
sample status

person setting out plates
person collecting plates
comments

sampling start time
sampling end time
product Lot number
Incubation status
Other data

This is a confidential document and should not be distributed
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LoopB

. . Appearance Ability to track and update media
Sam pl | ng N amacung _— inventory — quantities and status
ReaI-Ti me and MET022 % Ability to track growth promotion
Loop B
_ Ability to print barcodes or to scan
00:00:00
BarCOde Mamfacturing g Brelabeled manufacturer media plate
L b : arcodes
a els MET-011
A Ability to recognize the sample that
P matches the media, to notify if media is
Mamfacturing g expired, quarantined, or in use already
% and prevent use accordingly
MET-012 H
Loop B Ability to scan a group barcode for bulk
P operations
Mamifacturing ! :
MET-012 % Use high performant and quality
. hardware for cleanroom use
Oxitii]izable Substances <=0.01M EMnO4
00:00:00
Mamfacturing |'ﬁ: a
MET-043 ek s

$D-851

-~ 109384 S
_Exp12.05.34 Eﬁ@ e 03795 &




Sampling in Real-Time
Significantly Reduce Physical Interaction with Devices

Minimal physical interaction with the tablet should be needed reducing the amount of
cleaning and contamination risk during a session.

Smart Filter: automatically short lists, loads the sample list without having to touch to scroll

Presethledia and Preset Default Equipment: no need to enter media / equipment by hand / no need to
print labels

Offline Feature: work without WIFI
Notification to avoid Missed Samples
Group Barcode: Scan one barcode to manipulate a large set of samples for bulk operations

Autosave: Enter only one Save at the end of the session eliminating the need to enter multiple
signatures. Data is protected throughout the process.

Failsafe to Protect Data: to sign the data electronically from outside of the tablet

For a more touchless experience, users can install the scanner in one designated area and scan
samples without having to touch it

This is a confidential document and should not be distributed



Integration to Instruments and loT




Integration Example: Air / Particle Sampler

Transfer your scheduled protocol to your sampling
device...

« Downloads data from the device and auto links to the EM
software protocols

 Provides a validated data transfer

Air Particle « Compliant to 21 CFR Part 11
Sampler Counter Meeting data integrity: data is recorded
contemporaneously
« For particle counters, results are ready for trending once
transferred

* Reduced human error

» More efficient process

« Prevents the use of non-calibrated instruments

» Helps to prevent missed or double taken samples
» Correctly tracks interrupted runs

» Visibility across devices and chain of custody (data is
attributable)

This is a confidential document and should not be distributed



Integration Example (IoT): Continuous Monitoring Systems

Particle Measuring Systems
Contizmoes Lina Graph Bapors from hiay 25, 2010 081528 10 Moy 27, 080 230018
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Printed on: Jul 2, 2019 14:39:42 Confidential and Privileged This report contains non approved data. Page 1 of 2
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Monitoring Systems

Continuous

Integration Example (loT)

Particle Measuring Svstems
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Integration Example (IoT): Continuous Monitoring Systems

Continuous Environmental

Particle Measuring Svstems

Continuous Line Grapk Ropect from Msy 17, 2009 (0-00:60 to hay 27, 2019 23:44:53 - Losation 1, Locution 2, Locstion 3, Loestioes 4, Location 5, Locstion §
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Continuons (Zero: ), (Non-Zero: 0)
Printed on: Jul 2. 2019 14:50:34 Confidential and Privileged This report contains non approved data. Page 1 of 2

This is a confidential document and should not be distributed

Continuous monitoring of
0.5 (green) and 5.0 (red)
microns

Trending across 3 days
Trending across 1 min

Trending Humidity (green)
and Temperature (red)



Sample Reconciliation

Pending

Incubation Complete, Ready for Read

Completed To Be Reviewed

i Close |

This is a confidential document and should not be distributed

Status notifications for:

- Sampling process
- Incubation process
- Approval process

Ability to provide notification for
missed samples here and on the
shop floor

Ability to provide sample
reconciliation reporting

Avoid missed samples



Digital Transformation
Liberates the Most Precious Commodity...Time!

TED, T NEED YOU TO
WORK LATE EVERY
NIGHT UNTIL WE

CATCH UP.

\

YOULL ALSO NEED
TO WORK EVERY
WEEKEND.

[

2

f

www.dilbert.com scottadams®aol.com

This is a confidential document and should not be distributed

WHAT
ABOUT
MY
FAMILY?

©2007 Scott Adams, Inc./Dist. by UFS, Inc.

s A0]

THEY

HAD A
GOOD
RUN.




REGULATIONS
EU GMP Annex 1

9.1 The site’s environmental and process monitoring programme forms
part of the overall CCS and is used to monitor the controls designed to
minimize the risk of microbial and particle contamination.

10.10 Environmental monitoring data and trend data generated for
classified areas should be reviewed as part of product batch
certification/release. A written procedure should be available that
describes the actions to be taken when data from environmental
monitoring are found out of trend or exceeding the established limits.



Considerations for Contamination

PRODUCT

Product Name
Lot Number

SIGNING

Completed by
Reviewed by
Approved by

MICROORGANISM Species = MEDIA

: : Strain _
Microorganism Gram Stain Media

identification Reference Med!a Lot Number
Genus Storage Media Type

This is a confidential document and should not be distributed

INCUBATION

Exposure Time
Exposure Amount
Incubation Duration
Incubators
Temperature

Time / Unit

Inc. Calibration Date

Storage
Expiration
Quantity in Stock
Quantity Used
Supplier

EFJ




Ways to Use Trend Across all
Parameters to Avoid

Blind Spots

Trending

» Preventive trending across all
elements

« Routine trending for product
release and state of control

* Investigational Trending 3‘:: '1:: F.:

« Post Corrective Trending Me: Hammerhead !




WHAT IS AN ADVERSE TREND?

« EU GMP Annex 1 gave an example:

9.10 Alert levels for grade A (total particle only) grade B, grade C and grade D
should be set such that adverse trends (e.g. a numbers of events or individual
events that indicate a deterioration of environmental control) are detected and

addressed.

* Client Definition: a series of alert level or action level excursions, or an increase in
contamination incidents that indicates that the environment is drifting out of
control and may potentially affect product quality.

* Client Definition: three or more consecutive points, drifts or pattern, or three or
more clusters of recoveries in one day in one room above the alert level signals an
adverse trend. Alternatively, an increase in frequency of recovery in a short period
is considered an adverse trend

This is a confidential document and should not be distributed



REGULATIONS
EU GMP Annex 1

9.9 Both viable and total particle alert levels should be established
based on results of cleanroom qualification tests and periodically
reviewed based on ongoing trend data.



Setting Your Alert Limits — Normal / Weibul Distribution

Contrel Chart Report (Weibull)

Select 5pecification Group

Grade & - (S0 5 - Active &ir [Total)
All D ata Paint
Grade & - 150

[Totall

Grade & - |50 5 - Achve A [Tots
Grade & - [S0 5 - Passive A [Total]

Statistical Qutput

Samples: 95
tean: 02316
Sid: 0.6094

Skewneszs: 35812
Kurtosis: 16.2622

Lw/L: 03872
LWL 1.4503
LCL: -1.59E5
IICL: 20597

Stats.. | Frint

>

Frinter Setup...

Nowvatek International

Envira Weibull Distibution Graph Report fram pr 20, 2022 to Jun 15, 2022 Test Type: Active Air, Contact Plate, Passive Air

Frequency

10
<= Walues [efu/n?]

Close

This is a.confidentiai document and should not be distributed

Types of distribution
charts: Poisson, Normal,
Weibull, Negative
binomial, 99% Quantile,
etc.)

Clean room data is
typically not normally
distributed:

The microbial data in clean
rooms are mostly zero

Non-normal distribution is
defined based on random
distribution (such as
Weibull)

Use the method chart that
best represents your data



Exceeding Levels - Excursions

Novatek International
Enviro Line Graph Graph Report from Jan 1, 2023 to Feb 28, 2023 Classification: Grade A - IS0 3 Test Type: Passive Air

5
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Jan 1,2023 Jan 10, 2023 Jan 20, 2023 Jan 30, 2023 Feb 8, 2023 Feb 18, 2023
Jan5,2023 Jan 15, 2023 Jan 25, 2023 Feb 3, 2023 Feb 13,2023 Feb 23,2023

Dates

This is a confidential document and should not be distributed

Regulation EU GMP Annex 1:

9.11 Monitoring procedures should
define the approach to trending.
Trends should include, but are not
limited to:

I. Increasing numbers of excursions
from action limits or alert levels.

Trending becomes a powerful
visual tool to see if counts are
increasing



Exceeding Levels - Excursions

=

3 Alerts, Fram 3 Results

This is a confidential document and should not be distributed

Regulation EU GMP Annex 1:

9.11 Monitoring procedures should
define the approach to trending.
Trends should include, but are not
limited to:

ii. Consecutive excursions from
alert levels

« A software can include a
helpful built-in rule for rolling
specifications



Exceeding Levels - Excursions

Department Map: B / Oncology Suite Version: 1 - o I3
File Pant
Buiding. [e1 ~| Depaitment: [Gneakogy Sute | ¥ Fiter by Buiding
I T miew | L
Table Pass- Thrs \/ L Rack: Jl Tabl Tabl Hy e Feed: Pass-Thru
- —— System
&
Racks
car
cana
— Hopper [ E—
[ )
s Klockn: B, |
B T i 2% | o
| —
! Carbage ‘.
—=— :
y w 1 Il |
Window
o
Legend
S @ Actions

L] Blerts

i In Spec

@ Promote alert to action

< x £
‘ =] C|
=
=

Show Results
Show Micro-IDs
‘Show Personns el

¥ Approved By [Sheba Zaman

May24.202  ~]

Show Equipment

_j Cancel

Based on the built-in
rolling specification rule, a
tool for viewing your
excursions on a map is
helpful

Capabilities can include
to view a heat map by
room or suite /
department

Ability to filter and view
the map excursions and
other information. Include
a detailed report



Exceeding Levels - Excursions

Summary Excursion Report

Filter by:
{For Total) Drate test done = From Jan 1, 2019 To Dec 31, 2013
Room = 108, 147, 160, 254, 308

Site T Nowsiek Gopal - Ability to view a list of excursions

0 by area, date range, type of
sampling, type of
18 microorganisms found,
16 separately for personnel, etc.
£ 14 - ‘
g - Ability to have a calculated ‘alert
= 12— )
g rate’.
-
=10 —
5 8¢
= o
-4
4 —
ztE I
oL ] L1 | B I
2019 1 2019 3 2019 5 2019 7 2019 9 2019 11
2019 2 2019 4 2019 6 2019 8 2019 10 2019 12
Date test done [] aterts B Actions Total Samples No. | Alert % Action %
Jam 2015 1z 3 1,071 1.12 .28
Feb 2015 3 4 840 038 .48
Mar2013 4 2 1.026 0.39 015
Apr 2015 [} 1 35 0.00 074
This is a conf _|M=y221% o 208 0.00 0.48




REGULATIONS
EU GMP Annex 1

7.6 There should be systems in place for the disqualification of
personnel from working in or given unsupervised entry into cleanrooms
that is based on aspects including ongoing assessment and/or
identification of an adverse trend from the personnel monitoring
programme and/or after being implicated in a failed APS.



Personnel Monitoring and Pattern Recognition

Erwiro Trend Graph Reportfrom Jan 1, 2019 to Mar 31, 2019 H1- Room
147 And Finger Dabs, Personnel Glove, Fersonnel Gown, Gowning
konitaring

BOF
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Confidential This is a confidential document and should not be distributed

In the same way that we
want to evaluate
contamination in a room,
we need to perform this
on personnel that is
accessing these rooms

If we find higher counts,
this may indicate a
training or gowning
material quality issue

This information can be
correlated with when and
where was the person
performing other
monitoring (handling
samples) and seeing if
there were also increased
counts there
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Identification and Trending of Microorganisms

Image Path: 200px-Micrococculuteus.jpg

This is a confidential document and should not be distributed

Change Control |

|

Cancel

Regulation EU GMP Annex 1:

9.31 Microorganisms detected in
the grade A and grade B areas
should be identified to species
level. Consideration should also
be given to the identification of
microorganisms that may be
difficult to control such as spore-
forming microorganisms and
moulds.

» Ability to categorize the
microorganism



Identification and Trending of Microorganisms

Percentage of Micro-organisms Found

D ate test done = FromJan 1, 2022 To Dec 31, 2022

Group By:
p By IGenus Category LI Sart

¥ Exclude unidentified ’}: Alphabetical ¢ Percentage

Refresh

B Biofim former (20.00%)

I Mold (10.00%)

Il Normal (10.00%)
Notable (10.00%)

[l Spore Former (40.00%)
Yeast (10.00%)

Printer Setup Prirt

Cloze

This is a confidential document and should not be distributed

Ability to receive alerts if a
specific microorganism is high
risk

What are the top 10 bugs
found in your facilities

Ability to view other types of
distributions to gain an
understanding where they are
concentrated, under which
conditions



Identification and Trending of Microorganisms
Regulation EU GMP

[ | I [ [ [ |
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Novatek International . Cereus (Bacteria) Annex 1:
Enviro Bar Chart Graph Report from Jan 1. 2022 to Mar 31, 2022
Not all values display, the graph has been resized to a smaller range.
[ . Epidermis (Bacteria) .
0 9.11 Trends should include,
Globiformis (Bacteri2) but are not limited to:
4 . Luteus (Bacteria)
[ iv. Changes in microbial
Foseus (Bacteny flora type and numbers and
3+ L] Albicans (Yeast/Mold) predominance of specific
N Avivm (YeastMold) organisms.
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ArAPE1loEIs east/ ol .
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This is a confidential document and should not be distributed



Batch Release Reporting

NOVATEK

INTERMATIDNAL

To S S

Filter: Datetest done: Apr 1, 2022-0ct 6, 2022
Lot Number: LT108

- . — -

il |

llorna Endisch May 13, 2022 Grade A-1505 B1-Room 105
llona Endisch May 13, 2022 Grade A-1505 B1 - Room 105
Summary of Tests

= Alert, ** Action, ***

ALL DATAIN THIS REPORT 15 APPROVED .

Irvalid.

Requestor:
Print Date:
Print Time:
Time Zone:

(ilena.endisch) llona Endisch

Sep 29, 2022
16:12:17
UTC - 05:00

Regulation EU GMP
Annex 1:

9.3 The information from
these systems should be
used for routine batch
certification/release and
for periodic assessment
during process review or
investigation.

Confidential This is a confidential document and should not be distributed
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REGULATIONS
EU GMP Annex 1

3.2 All non-conformities, such as sterility test failures,
environmental monitoring excursions or deviations from
established procedures should be adequately investigated before
certification/release of the batch.

3.2 The investigation should determine the potential impact upon
process and product quality and whether any other processes or
batches are potentially impacted.



Batch Release Reporting

Novatek International

Envire Bar Chart Graph Report from Apr 24, 2022 to May 13, 2022 Classification: Grade A - ISO 5 Test Type: Active Air, Contact Plate, Passive Al
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hMay 8, 2022

May 9, 2022—

May 10, 2022+

May 11, 2022+

May 12, 2022+
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Timely notifications for
excursions and
objectionable
organisms

Tracking excursions

Investigation tracking
tool

Root Cause and
pattern analysis to
trace the source of
contamination

Trending to view if
other batches were
impacted



REGULATIONS
EU GMP Annex 1

2.5 Elements to be considered within a CCS (Contamination Control Strategy) should include
(but are not limited to):

xv. Prevention mechanisms — trend analysis, detailed investigation, root cause determination,
corrective and preventive actions (CAPA) and the need for comprehensive investigational
tools.

xvi. Continuous improvement based on information derived from the above



Contamination Control
Multifaceted Trending
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Importance of Rapid Access to Your Trends

AND ata Poarts
GRADE & - AIR SAMPLE, Air Sarmpds [Totel]
GRADE A - SETTLE PLATE. Seitle Plale [Total]
GRADE B - AIR SAMPLE, Ax S amphe [Total]
| GRADE B -SETTLE FLATE Seitls Plste [Tots
[ GRADE C - SURFALE Contact Plate [T otall

Prnt '| Prrter Setup. . |

Refiesh

cfu/plate

Novatek International
Emviro Bar Chart Graph Feport from Jan 1, 3020 to Jan 1, 2021 ID Code: Productson Openation, Production Operation 11

Total Action

Total Alert

Novatek International

This is a confidential document and should not be distributed

Here the interesting part
is how you can group the
dataset by a category
(i.e. classification, sample
type, room, etc. ) and
then click to view them all
on the graph in separate
colors, or click to view
them one by one for a
very rapid comparison
without having to keep
re-filtering the dataset.

Example: Viable testing
results across various
Grades. Grade C Contact
Plate results graph is
selected
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May 8, 2022 May 17, 2022 May 26, 2022
May 12, 2022 May 21, 2022 May 30, 2022
Dates
Novatek International
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Close

Importance of Filtering: Trend by Equipment

Similar example here
where we are trending by
equipment

Example: trending air
sampling equipment for
Grade A
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Types of Graphs

Enviro Trend Graph Reportfrom Jan 1, 2019 to Apr 1, 2019 147 And Faricle Count 0.5
Mot allvalues display. the graph has been resized to a smaller range.
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W CHO5E-50443, 55948 [Total) Slope: 31.54867, Intercept: 102560.95079
B MET-One-3415-50262, BE7ET [T otal] Std.: 17528.32086, Mean: 103941.82353
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This is a confidential document and should not be distributed

There are different
types of graphs
needed for different
purposes.

Line charts are useful
for trending continuous
data and for long-term
trending

Bar charts are useful
for shorter term
trending or for sparse
or categorized data

Linear regression are
useful for non-zero
data (particle counts,
utility monitoring, etc.)
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The previous graph
pooled the data

This example splits
the data and we can
seeif alineis
approaching a level
for separate
equipment



REGULATIONS
EU GMP Annex 1

6.4 Results for critical parameters and critical quality attributes of high risk utilities should be
subject to regular trend analysis to ensure that system capabilities remain appropriate.

6.13 Regular ongoing chemical and microbial monitoring of water systems should be performed to
ensure that the water continues to meet compendial expectations.

6.14 Alert level excursions should be documented and reviewed, and include an investigation to
determine whether the excursion is a single (isolated) event or if results are indicative of an adverse
trend or system deterioration. Each action limit excursion should be investigated to determine the
probable root causes and any potential impact on the quality of products and manufacturing
processes as a result of the use of the water.

6.19 When gases are used in the process, microbial monitoring of the gas should be performed
periodically at the point of use.



Track the Complete Utility Monitoring Process

NOVATEK

Novatek Intemational

Print Date:Mov 10, 2022

Print Time: 15:12:58

Certificate of Compliance

REM - Purified Water - Chemical tests EP

Date: Jan 25, 2022
Expires: 28-Jan-2022

Version: 1
Test Type Specification Result Method Number
Appearance Clear and Colorless Conductivity PW -  MET-022
EP

Conductivity Alert: == 1.0 pSICm 1.3 MET-010

Action: == 4.3 pSiCm
Mitrates == 0.1FPPM Alert. == 0.1 PPM 0.1 MET-012

Action: == 0.2 PPM
Oxidizable Substances Conforms with 0.02M Conforms MET-043
==0.01M KMnO 4 KMnO4
Microbiological monitoring Alert: = 100 cfufmL 24 MET-023

Action: =100 cfu/mL

Water, Clean Steam,
Compressed gas,

HVAC qualification testing

Include in your periodic
reports and Batch Release
reporting



Dispersion Mapping




Utility Monitoring Trending
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TOC Malue)
Conductivity [V alue)
LAl [Value)
Temperature [V alug]
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Dates

Slope: 0.07015, Intercept: 49.37755, S0: 1753560, Mean: 52.46423
Slope: 0.00083, [ntercept: 1.26352, 50: 0.24339, Mean: 1.30000
Slope: -0.00047, Intercept: 0.042719, SD: 0.03886, Mear: 0.02143
Slope; 0.00170, Intercept; 1287755, 50: 1.76075, Mean: 1295238
Slope: 0.00000, Intercept: 561305, 5D: 1.05012, Mean: 5.61905
Slope; -0.01956, Intercept: 500340, 50: 1.83525, Mean: 4.14286

Apply similar tools and
reasoning as for
environmental monitoring

Trend periodically to have
visibility across your process

Trend to prevent and predict
contamination risk

Trend for investigation, for
root cause analysis and
pattern recognition
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Process-Based OTS Applications Provide Benefits in Digital

Transformation of Pharma Manufacturing & Quality Operations

« Reduces data integrity issues

« Does not require a costly and complex introduction into a company. Sushlles Hondy ),

» Ready for businesses and built to service a realistic and fast return
on investment (ROI).

« Does not lock a business into the proprietary technology of a
particular system.

« Are easy to integrate with the existing information infrastructure

« Vendor is abreast of industry needs and regulations and updates
the system to meet best practices.

« Can be updated quickly

» Provides visibility across the process with a great trending tool
Is by far the most flexible and cost effective one.

Customization

Process-based applications saves you from

hammering a triangle in a square!

This is a confidential document and should not be distributed



Total Contamination Control Strategy

Not an Isolated process!

Cleaning Validation
Management

Cleaning & Trending Environmental

Log Management Monitoring

Raw Materials: New
Impurities Bioburden

ammg Utility Monitoring

Regulation
EU GMP Annex 1:

2.4 Contamination control
and steps taken to
minimize the risk of
contamination from
microbial,
endotoxin/pyrogen and
particle sources includes a
series of interrelated
events and measures.
These are typically
assessed, controlled and
monitored individually but
their collective
effectiveness should be
considered together.

This is a confidential document and should not be distributed



Thank you for your time today!

NOVATEK

llona Endisch, BCompSc., is the Associate Director of Product Innovations at
Novatek International, with over 20 years of experience in regulated
industries. llona works with clients, partners, regulatory agencies,
consultants, and other experts world-wide to assist in improving quality
processes. llona is involved with industry training, developing user
requirements, performing process mapping, and identifying and managing

llona.Endisch@ntint.com

514-668-2835 Ext. 3006 new product innovations for quality control software. llona is active in the
industry, giving presentations and performing trainings in topics related to
Website digitalization, contamination control, quality management, cleaning
B Novatek International validation, risk assessment, and other areas. llona was a trainer at PDA-TRI
www.ntint.com for many years.
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