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Applikon Biotechnology

Applikon Biotechnology is a world leader in developing and supplying advanced
bioreactor systems from laboratory, to pilot, to production scale.

Our mission is to provide reliable solutions for the bioprocess market that will
enable an improved quality of life. We support industrial microbiology and the
pharmaceutical industry in their upstream process by implementing scalable
platforms from initial screening through development to full-scale production.
By minimizing scale-up risks and shortening the time-to-market for our customers,
we contribute to the improvement of Life Sciences. And that is our passion!

Expertise

Applikon Biotechnology is known for bringing new technologies to the market. We continuously improve and
launch new bioreactor systems as well as process analytics and software tools. These new technologies offer
advantages in process efficiency and thus costs. In particular our small scale designs that offer a complete solution

for results generation, make us unique in the mini and micro bioreactor range.

Complete upstream product portfolio
Our focus is on supplying you the best product offering now and in the long-term future. Our portfolio ranges
from very small bioreactors to large volume cultivation systems. Whether used for laboratory applications, good

manufacturing practices, or the full scale-up process from lab to production, we have the right solution.

Worldwide activities

Since we started in 1974 we have shown a healthy growth resulting in a global market leader role. In fact, an
expansion was necessary to keep up with this growth. Therefore, we doubled our facility in June 2017 to 5.800 m?
total surface. All R&D, design and engineering takes place in-house in our headquarters in Delft, The Netherlands.
Furthermore, we have our own sales and service organizations in the USA and UK and a network of well-trained

local distributors for sales and service in over 35 countries worldwide.
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SOFTWARE & AUTOMATION

Lucullus PIMS | From Idea to Report

One integrated software solution for the whole workflow around bioprocesses

Idea & Recipe 4

Planning 4

Preparation 4

Execution >

Evaluation
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Lucullus Process Information Management System (PIMS) offers a new dimension

in upstream bioprocess data management. Classic SCADA solutions are limited -
to data acquisition and supervisory control functions, but Lucullus can additionally —
control a heterogeneous collection of devices and bioreactors from different vendors.
Furthermore, Lucullus integrates functionalities and activities around creation and
planning of recipes, reactor allocation, Design of Experiments, media preparation, media S
component traceability, data analysis, data mining, automatic reporting and modelling. —
The integration of all these functions into one comprehensive software solution saves
the scientists time, since all data is stored in one central Oracle® database. No more
need for data export and import between different solutions. Lucullus integrates all -
functions needed for complete data management of your upstream process. —
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The ever increasing amount of process data generated by more sensors in smaller parallel bioreactor systems needs advanced software to
turn this data into useful information. Lucullus PIMS offers a new dimension in data processing. Data management and data analysis is key
for the future of R&D and process development in pharmaceutical industry. Lucullus PIMS software allows the user to monitor and control
bioprocesses and offers an extensive toolbox for analyzing process data ¢ ross platforms. Process information can be generated based on
data generated in different brands of bioreactor types and wide range of different cultivation volumes. The combination of the software with
the broad range of Applikon bioreactor systems offers the user a unique system for validatable fast track development and basic research.
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ldea & Recipe

Make your process idea come true with an intuitive tool to create your process recipe
e Create your instruction sequences for simple or advanced processes and use them within multiple processes
e |ntegrate sequential calculations in your instructions based on time and events
¢ Receive Notifications, Emails, or SMS alarms in case your process deviates from your predefined limits
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Development ®

Planning

Define everything in advance with an intuitive workflow to start processes with minimal effort
e Make optimal use of your shared resources using integrated scheduling tools
e Maximize your experiment efficiency by integrating third party DOE modules into your planning process
¢ Manage samples efficiently with overall strategies to coordinate sampling, sample tube preparation and barcoding
e Retrieve data automatically from at-line analyzers (E.g. Vicell, Nova pHOx, Nova Flex etc.)
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Preparation -

Manage your Media center components and storage uniformly and efficiently
e Automate culture media creation
e Keep track of the availability of culture media in your storage
e Optimize the availability of raw materials in your storage
e Get more insight by keeping track of raw media components used in your culture runs
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Execution

Execute recipes and monitor experiments
e Execute a process based on a predefined recipe or planning —
e Start several bioreactors in parallel and monitor them simultaneously
e Store process data in a safe and industry standard Oracle database —
e Make well informed decisions by comparing multiple processes simultaneously
e Evaluate running processes via 3D graphs and tables —
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Evaluation

Turn data into useful information using

a wide range of evaluation components

e \/isualize process results by creating advanced graphs and tables |
® Deepen your insight by using overlay graphs for a set of processes

e Turn data into useful information using advanced data analysis tools

e Automatically verify your process model against your experimental data

e Save time and achieve consistency by generating reports
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Lucullus PIMS can be supplied in three different architectures

1 | Stand-alone edition

The stand-alone edition is used for up to 8 different

bioreactors or one multi-bioreactor system on one computer.

Data is stored in a local Oracle database and access to the

process data can occur via the local computer or via a remote

network link to this process computer. Interactions to the

process can occur via the local computer in the laboratory.
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2 | Client Server Edition o

The Client-Server edition is used for larger Lucullus installations, when different labs use the software. This distributed architecture
allows the data to be stored in a safe location while the front end user interfaces are located near the bioreactors where they need
to be. At the office, data can be reviewed via a direct link to the data server on the network. Data from different laboratories can be
compared and can be used for process control or for reporting and making decisions for further process development.
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3 | Enterprise Edition -

For even larger Lucullus installations at different sites (and even in different countries) the Enterprise edition can be used. This version

connects different installations of Lucullus and allows on the fly conversion and translation of process data. The authorized user can
view and compare data between different sites. This could be a production site and a process development site, or could even be
different development sites in different locations working on the same process.

ENTERPRISE SERVER LAB 1 - 7

PRODUCTION



Lucullus PIMS: Turmning Data into Information

Specifications
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Operating system See table

Computer Hardware no specific demands

Specifications Lucullus Lucullus Lucullus Lucullus

Lite Standard Advanced Expert

General

Operating system Linux, Windows 7 (64-bit), Windows 10

Communication drivers include my-Control, in-Control, ez2-Control, i-Control, SUB-Control

Optional Controller drivers no Sartorius controllers, Eppendorf Controllers, NBS controllers,

Infors Controllers, Siemens PLC, AMBR, Shaker/Incubators

Optional drivers for analytical instruments no Vicell, Nova Flex, Nove pHOx, Flownamics and more

Design of Experiments no no yes yes

Media preparation planning no no no yes

Analysis planning no no no yes
- Resource planning (reactors) no no yes yes
— Material Management no no no yes
- Lot preparation no no no yes
- Filling no no no yes
- Storage management no no no yes
— Data Acquisition yes yes yes yes
- Process Control no yes yes yes
- Monitoring and Alarms no yes yes yes
- Sampling planning and management no no yes yes
- Data Retrieval from Analytical Devices no yes yes yes
o Interactive Data Analysis no yes yes yes
- Performance Analysis no yes yes yes
T Automatic report generation no yes yes yes
- 21 CFR part 11 compliant no optional optional optional
- GAMP compliant yes yes yes yes
- ISA S88 standard yes yes yes yes
7 Password protection no no yes yes
- User definable access rights no yes yes yes
— Remote Access no yes yes yes

- Interactive Synoptic no yes yes yes




Specifications

Lucullus
Lite

Lucullus
Standard

Lucullus

Advanced

Lucullus

Expert

Data management

Data storage system

Oracle database

Oracle database

Oracle database

Oracle database

Minimum sampling frequency 1 second 1 second 1 second 1 second
Sample frequency selectable per parameter yes yes yes yes
Data reduction definable per parameter yes yes yes yes
Data export to Excel yes yes yes yes
Data export in ASCII format yes yes yes yes
Graph export in graphics format yes yes yes yes
Dynamic Data Link to other programs no yes yes yes
On-line calculations

using on-line and off-line data no yes yes yes
Data display

Line graphs yes yes yes yes
Maximum number of y-axes per graph 8 8 8 8
Synoptic (P&l diagram) no yes yes yes
Procedure flow chart no yes yes yes
Combination of current and

historic data in graphs yes yes yes yes
Combination of different

active batches in graphs yes yes yes yes
Measured data table display yes yes yes yes
Scatter plots yes yes yes yes
Storage of predefined graph settings yes yes yes yes
Supervisory control

Programming of time based actions no yes yes yes
Programming of event based actions no yes yes yes
Profiling of setpoints no yes yes yes
Manual setting of local control setpoints no yes yes yes
Recipe definition no yes yes yes
Other

Notebook for process and

equipment remarks yes yes yes yes
Event viewer for system comments yes yes yes yes
Audit trail no optional optional optional
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V-Control for R&D |

The scalable DeltaV™ solution for bioreactors in your lab

® Improved user experience with advanced automation tools
e Minimized scale-up risks with easy technology and data transfer
e Reduced time-to-market and development costs

V-Control is the scalable DeltaV™ solution for bioreactors in your lab. It harnesses the power
of DeltaV™ in an off-the-shelf configurable system at a low reduced price point. V-Control
combines the best of DeltaV™ automation with Applikon bioprocessing know-how into
one platform for process control and data management from discovery to production.
Seamless technology transfer and scalable data transfer result in optimal bioprocesses
with shorter development lead times and lower development costs.




Features

e Native open-architecture DeltaV™ software with tailor-made functions
e User-friendly, alarm-based operator user interface
e Small benchtop footprint to connect up to 32 bioreactor systems per V-Control network
e Advanced automation tools for the best user experience:
- Sensor calibration
- Actuator calibration
- Total gas flow
- 3-point cascade
- Cultivation mode
- Bioreactor overview

Applications

e Microbial and Cell cultivation

e Batch, Fed-Batch, Perfusion and Continuous cultivation
e Autoclavable bioreactors up to 20 liter volume

e Single-use Bioreactor processes




SOFTWARE & AUTOMATION

How V-Control works

Appli-V is the application within the V-Control solution that is built by software engineers from both Applikon and Emerson. This open-
architecture software can easily be configured and is thus compatible with customized libraries. The fully interface is built using the
default DeltaV™ PCSD library from Emerson to make it easy to use and to connect to existing systems. The end-user experience is
enhanced and simplified with Emerson’s Human Centered Design based interface, attracting your attention whenever and wherever
needed. V-Control is also compatible with DeltaV™ Batch and Configuration Audit Trail & Version Management
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Related products

e my-Control ® miniBio e SIP labscale
e ez2-Control e autoclavables ® Sensors

e ez-Control e AppliFlex ST

e in-Control e Millipore Mobius™ CellReady

Commercial Production

R&D / Pilot Plants Clinical Operations

Process PLM Infrastructure
ERP Software solutions

MES Software solutions

Integrated Data Collection from R&D to Production

V-Control for R&D V-Control for Pilot & Production Integrated V-Control Solutions
Up to 32 bioreactors per network Stand alone skids

ISA-S88
S6S-VSI




\-Control Add-ons

Reporting & Data management

V-Control comes with the standard DeltaV Historian embedded with real-time and historical trending capabilities. Additionally, an Excel
Add-in will be provided to export your data to Excel.

Alternatively, V-Control can also be connected to external 3rd party historians, like OSlsoft Pl or Aspentech, through OPC if more
integration of data networks is desired.

DeltaV Discovery Operator Station

Improve the efficiency of R&D laboratories by adding extra operator stations to the V-Control network.

Do you want to operate your V-control system with a user-friendly interface, state-of-the-art graphics, real-time and historical trending
capabilities, process alarms prioritized by the user, and system-wide, built-in security? Run your V-Control system using the DeltaV™
Operator Station. An Operator Station is made up of the Operator Station Software Suite and the DeltaV hardware to run it. Take
advantage of single-click access to graphics, directories, and other applications. You get the most for your investment with the
DeltaV Operator Station. This additional, independent operator station provides full operations capability for your V-Control system and
enables that multiple workstations can be used simultaneously to work with the V-Control system.

DeltaV Batch Executive

The DeltaV Batch Executive manages everything from recipe execution to history collection. It is responsible for carrying out batch
procedures, coordinating communication between phases, allocating equipment and other resources required by a batch, and send
and receive recipe data from phases running in the DeltaV controllers. These events, along with all other recipe execution activities, are
automatically generated and collected by the Batch Executive to provide detailed batch historical records.

DeltaV™ Configuration Audit Trail & Version Management

Configuration Audit Trail is a powerful tool that tracks changes and manages revision information for any item in the DeltavV™
configuration database. This application creates and maintains a configuration change history for configuration items such as modules,
SIS modules, phases, operations, unit procedures and user accounts. The DeltaV security system provides function locks, which allow
the system administrator to control the privileges granted to individual users.
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Module Description
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2 01-dul-11 19:45:40 573 CHAMGE BIOREA | Control Module Al IEIMULA ADMIMNISTR| MEW VALUE = 42

3 01-dul-11 19:43:06 522 EWENT FROCESE | 88A CONTR BIOREA | Control Module ACTIME | 4-INFO | BIOREACT | /O Output Failure

4 01-dul-11 19:43:04 713 DOWMLOAD | USER S84 CONTR BIOREA | Control Module URPDATE Adrministrat| Partial Download of Module
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a J 01-Jul11 19:38:31 811 CHAMGE USER S84 DCSSE BIOREA | Control Module FID1IGAIN ADMIMNISTR| MEW VALUE = 0.04




America

Argentina

AP Biotech

Phone: +54 11 4292 1611
www.apbiotech.com.ar

Brasil

Lobov Cientifica

Phone: +55 11 3829-8040
www.lobov.com.br

Mexico

Applikon Biotechnology Mexico
Phone: +52 55 5868 7814
www.applikon-biotechnology.com

Peru

Applikon Biotechnology Peru
Phone: +51 1657 1230
www.applikon-biotechnology.com

Europe

Belgium

Applikon Biotechnology BV
Phone: +31 10 208 3555
www.applikon-biotechnology.com

Czech Republic
Vekamaf spol. s.r.o.
Phone: +421 907 753 338
www.vekamaf.cz

Denmark

Holm & Halby A/S
Phone: +45 432 694 00
www.holm-halby.dk

Estonia ;
Biotecha Eesti OU
Tel. 00372 659 7101

France

System-c bioprocess

Phone: +33 475 548 600
Www.system-c-bioprocess.com

Germany & Austria

18L Biosystems GmbH
Phone: +49 222 391 920
www.il-biosystems.com

Hungary

Holimex Mérnoki és Kereskedelmi Kit.
Phone: +36 1 391 44 00
www.holimex.hu

Ireland

Asistec

RTD Technology Ltd,

Phone: +353 1 281 4650 / 281 4064
www.asistec.ie

Italy

Steroglass S.r.l.

Phone: +39 075 609 091
www.steroglass.it

Lithuania

BIOTECHA UAB

Phone: +370 5 237 6007
www.biotecha.lt

Poland

Labo Baza

Phone: +48 61 812 57 45
www.labobaza.pl

Russia

ABTEK Bioprocess Solutions
Phone: +7 (495) 723 6497
www.abtek.ru

Slovak Republic
Vekamaf spol. s.r.o.
Phone: +421 907 753 338
www.vekamaf.cz

Spain & Portugal
VERTEX Technics, S.L.
Phone: +34 93 223 33 33
www.vertex.es

Sweden

AB Ninolab

Phone: +46 8 590 860 70
www.ninolab.se

Switzerland
ReseaChem GmbH
Phone: +41 344 240 310
www.reseachem.ch

Turkey

Ant Teknik Cihazlar Ltd. Sti.
Phone: +90 216 422 67 00
www.antteknik.com

Australia & New Zealand

Australia

John Morris Scientific
Phone: +61 2 9496 4200
www.johnmorris.com.au

Asia

China

Applitech Pharma

Phone: +86 203 482 1111 (ext. 8216)
www.applitechpharma.com

India

Spinco Biotech Pvt. Ltd.
Phone: +91 44 2434 0174
www.spincotech.com

Indonesia

Pt. Arico Sainsindo Nusantara
Phone: +62 21 580 6342 / 3
www.ptarico.com

Japan

Sanyo Trading Co., Ltd.
Phone: +81 33518 1111
www.sanyo-trading.co.jp

Korea

Seoulin Bioscience Co., Ltd.
Phone: +82 1670 5911
www.seoulin.co.kr

Singapore

Zil Sci Pte. Ltd.

Phone: +65 676 729 29
www.zilsci.com

Taiwan

Tseng Hsiang Life Science Ltd.
Phone: +86 2 2785 1156
www.thco.com.tw

Thailand

Meditop Co., Ltd

Phone: +66 2933 1133
www.meditopthailand.com

Middle East & Africa

Israel

Medent LTD

Phone: +972 8 623 7984
www.medent.co.il

South Africa
Separations

Phone: +27 11 919 1000
www.separations.co.za

Headquarters The Netherlands
Applikon Biotechnology BV
Heertjeslaan 2

2629 JG Delft

The Netherlands

T. +31(0)10-208 35 55

F. +31(0)10-208 35 05

E. info@applikon-biotechnology.com

USA Main Westcoast Office
Applikon Biotechnology Inc.
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