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Copyright © 2015 SP Scientific. All marks herein are used under license.

All brand or product names mentioned may be trademarks or registered trademarks of their respective
companies.
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Original Instructions

The U.S. English version of this document is the original instructions.
All other languages are a translation of the original instructions.

SP Scientific 3538 Main Street 935 Mearns Road 815 State Route 208
Stone Ridge, NY 12484 Warminster, PA 18974 Gardiner, NY 12525
USA USA USA
(800) 251-1531 (800) 523-2327 (800) 431-8232
(845) 687-0071 (215) 672-7800 (845) 255-5000

SP Service (877) 548-4666

SP Service Fax (845) 687-0024

Website http://www.spscientific.com/

This Control System Operator's Manual contains confidential and proprietary information of SP Scientific
and may be used only by a recipient designated by and for purposes specified by SP Scientific.

Reproduction of, dissemination of, modifications to, or the creation of derivative works from this Control
System Operator’s Manual, by any means and in any form or manner, is expressly prohibited, except with
the prior written permission of SP Scientific. Permitted copies of this document must retain all proprietary
notices contained in the original.

The information in this document is subject to change without prior notice. Always confirm with SP
Scientific that you are using the most current version of this document. SP Scientific is free to modify any
of its products and services, in any manner and at any time, notwithstanding the information contained in
this document.

THE CONTENTS OF THIS DOCUMENT SHALL NOT CONSTITUTE ANY WARRANTY OF ANY KIND,

EITHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND/OR FITNESS FOR A PARTICULAR PURPOSE OR GIVE RISE TO ANY

LIABILITY OF SP SCIENTIFIC, ITS AFFILIATES OR ITS SUPPLIERS.

The terms and conditions governing the use of this Control System Operator's Manual shall consist of
those set forth in written agreements with SP Scientific.
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Important Symbols

WARNING! INJURY OR EVEN
DEATH MAY RESULT IF A
RECOMMENDATION MARKED
WITH THIS SYMBOL IS NOT
HEEDED.

ELECTRIC SHOCK DANGER!
USE APPROPRIATE CAUTION
TO AVOID INJURY OR DEATH.

BURN DANGER! POTENTIALLY
HOT SURFACE. USE
APPROPRIATE CAUTION.

DO NOT STORE FLAMMABLE
MATERIALS IN CHAMBER.

ALWAYS WEAR CERTIFIED
PERSONAL PROTECTIVE
EQUIPMENT (PPE) SUITED
FOR THE TASK YOU ARE
PERFORMING.

CRUSH HAZARD. KEEP HANDS
CLEAR WHEN OPERATING DOOR.

CORROSIVE CHEMICAL. WEAR
SUITABLE GLOVES, SAFETY
GLASSES, AND PROTECTIVE
CLOTHING.

PROPERTY CAUTION! TO PREVENT
DAMAGE TO CHAMBER EQUIP-
MENT AND/OR LOAD, ADHERE TO
PROCEDURES MARKED BY THIS
SYMBOL.

PRACTICAL OPERATING TIP.
THESE RECOMMENDATIONS
STREAMLINE UNIT OPERATION
AND PREVENT COMMON
OPERATOR ERRORS.

EXPLOSIVE MATERIALS HAZARD!
KEEP OBJECTS AWAY FROM HEAT.

Safety Warnings

A NN

AN

Always transport the unit with care.
Always observe all warning labels.

Never remove warning labels.

Always turn off the unit and disconnect the line cord from the available power source prior to performing

any service or maintenance procedures.

Always turn off the unit and disconnect the line cord from the available power source prior to moving the

unit.

Never operate equipment with damaged line cords.

Rev 012, 07/15
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Software License Information

LyoS™ is a trademark of SP Scientific. LyoS™ is owned exclusively by SP Scientific (Licensor). Details of the specific
software options purchased are identified on the Customer’s invoice.

GENERAL

This software license agreement (the “Agreement”) is an agreement between you (on behalf of yourself or as an
authorized representative on behalf of an entity) as the "Licensee" and SP Scientific (“Licensor”) for the use of the
LyoS™ Control System software (“Software”) installed and/or included with related freeze drying equipment
(“Equipment”) purchased from the Licensor. By using the Software or the related Equipment in any capacity, the
Licensee agrees to all the terms of this Software License Agreement ("Agreement") with the Licensor regarding the use
of the Software. If the Licensee does not agree with all of these terms, the Licensee shall not install, copy or otherwise
use the software. All title and intellectual rights in and to the Software are owned by the Licensor and all rights not
expressly granted under this Agreement are hereby reserved.

If any provision of this Agreement is prohibited by law or held to be invalid, illegal, or unenforceable, the remaining
provisions shall not be affected, and this Agreement shall continue in full force and effect as if such prohibited, illegal or
invalid provision had never constituted a part hereof, with this Agreement being enforced to the fullest extent possible.
The failure by any party to exercise any right provided for herein shall not be deemed a waiver of any right hereunder.
This Agreement sets forth the entire understanding of the parties as to the Software and may not be modified except in
writing executed by both parties.

GRANT TO SOFTWARE

Subject to the terms of this Agreement and full payment of the purchase price for the Software and/or Equipment, the
Licensor hereby grants the Licensee a limited, non-exclusive, non-sublicensable, non-transferable and perpetual
license to use the Software for its intended purpose. For purposes of this Agreement, the Software is intended to be
used only in conjunction with the Equipment.

PERMITTED USE
The Licensee may use one (1) copy of the Software only with the intended Equipment and shall not transfer or attempt
to transfer the Software to any other equipment or machine, directly or indirectly.

RESTRICTIONS

Except as explicitly set forth in this Agreement, the Licensee shall not, and shall not permit any third party to: (a) permit
other persons or entities to use the Software; (b) reproduce the Software (except for one back-up or archival copy, in
which event Licensee shall also reproduce the proprietary notices as they appear on the original version); (c) modify,
translate, adapt or create derivative works from the Software; (d) reverse engineer, decompile, disassemble (except to
the extent applicable laws specifically prohibit such restriction) or attempt to extract source code from the Software; (e)
lend, lease, distribute or otherwise transfer the Software; or (f) remove or alter any proprietary notices or labels on the
Software.

TRANSFER

The Licensee may not rent, lease, lend, redistribute or sublicense the Software. The Licensee may, however, make a
one-time permanent transfer of all of your license rights to the Software (in its original form as provided by the
Licensor) to another party, provided that: (a) the transfer must include all of the Licensor’s Software, including all of its
component parts, original media, printed materials and this Agreement; (b) the Licensee does not retain any copies of
the Software, full or partial, including copies stored on a computer or other storage device; and (c) the party receiving
the Software reads and agrees to accept the terms and conditions of this Agreement.

TERM/TERMINATION

This Agreement shall commence on the Effective Date and continue until otherwise terminated. Your rights under this
Agreement will terminate automatically without notice from the Licensor if the Licensee fails to comply with any term(s)
of this Agreement. Upon the termination of this Agreement, the Licensee shall cease all use of the Software and
destroy all copies, full or partial, of the Software.

ACCEPTANCE

The Software shall be deemed accepted upon Licensee's initial startup and use of the same.

SOURCE CODE

This Agreement does not, under any circumstances, grant the Licensee the right to review, obtain or access to the
Software source code. Licensee may only access or review the source code with the prior written consent of the
Licensor.

Rev 012, 07/15
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COPYRIGHT/PROPRIETARY RIGHTS

The Software is copyrighted and protected by the United States and international copyright laws. Except for the limited
license granted to the Licensee, the Licensor reserves all rights, titles and interest to the Software, as well as all
associated icons, graphics and trademarks. Title to and ownership of the Software and all related intellectual property
shall remain the exclusive property of Licensor. Licensee shall not take any action to jeopardize, limit or interfere with
Licensor’s ownership of and rights with respect to the Software. Licensee acknowledges that any unauthorized copying
or use of the Software or any related intellectual property right is a breach of this Agreement.

LIMITED WARRANTY

The Software is provided “as is” and, except for expressly provided herein, there are no expressed or implied
warranties with respect to the Software. Licensor does not warrant that the function of the Software will be
uninterrupted or error free. Licensor warrants that the Software shall be free from programming errors and from defects
in workmanship and materials under normal use for the same warranty period that is applicable for the related
Equipment (the “Warranty Period”). This warranty is limited to the Licensee and is not transferable. If at any time during
the Warranty Period the Licensee shall discover a defect or error in the Software that fails to conform to the provisions
of this Agreement, the Licensor shall correct such defect, error or non-conformity. This limited warranty is the
Licensee’s exclusive remedy. The foregoing limitations and exclusions are an essential part of this Agreement and
have formed the basis for determining the price charged for the Software and/or related Equipment. THE LICENSOR
DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, FOR THE SOFTWARE.
This limited warranty grants the Licensee specific rights. In addition to these rights, the Licensee may have others,
which vary depending on jurisdiction.

CONFIDENTIALITY

In connection with the performance of this Agreement, both parties recognize that they may be a recipient (“Recipient”)
of information that the other party regards as sensitive, proprietary or otherwise confidential (“Confidential
Information”). For example, the Software and Equipment pricing and the Software source code are Confidential
Information. The Recipient shall not disclose Confidential Information to any third party without the prior written consent
of the other party. Furthermore, the Recipient shall limit its use of Confidential Information to the performance of this
Agreement and shall use at least the same degree of care in protecting the Confidential Information as it employs with
respect to its own comparable confidential information. If the Recipient is uncertain whether any information is deemed
Confidential Information for purposes of this Agreement, Recipient shall treat such information as Confidential unless
and until the Recipient secures written confirmation from the other party that such information is not Confidential. The
Licensee shall not disclose the existence of this Agreement to third parties without the prior written consent of Licensor.

INDEMNITY/ LIABILITY LIMITATION

The Licensee hereby agrees to indemnify and hold harmless the Licensor from any form of action, lawsuit or claim
arising out of or related to the negligent or improper use of the Equipment or Software by its employees, agents or
representatives. IN NO EVENT SHALL THE LICENSOR BE LIABLE FOR ANY INDIRECT DAMAGES WHATSOEVER
(INCLUDING WITHOUT LIMITATION, CONSEQUENTIAL DAMAGES, DAMAGES FOR LOSS OF BUSINESS
PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR OTHER PECUNIARY LOSS)
ARISING OUT OF THE USE OR INABILITY TO USE THE EQUIPMENT OR SOFTWARE, EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES. Because some jurisdictions do not allow an exclusion or limitation of liability
for consequential damages, the above limitation may not apply.

Rev 012, 07/15
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Warranty Information

The LyoS™ is warranted by SP Scientific to be free of defects in material and workmanship when
operated under normal conditions as specified in the instructions provided in this manual.

Limited Warranty

SP Scientific (the “Company”) warrants each of its products against any defects in material or
workmanship, provided that the product is used in a reasonable manner under appropriate conditions and
consistent with the applicable operating instructions, for a period of 12 months from the date of installation
or 15 months from the date of shipment (whichever comes first).

The obligation of the Company shall be, at its option, to repair or replace, without charge any parts that
prove to be defective within the warranty period, if the purchaser notifies the Company promptly in writing
of such defect. The Company shall not be responsible for labor charges payable with respect to persons
other than Company employees. Replacement or repair of parts pursuant to this warranty shall not in any
way extend the original warranty period. The Company will not be responsible for any unauthorized
repairs, replacements or product modifications, nor will it be responsible for any product failures resulting
from such unauthorized repairs, replacements or product modifications negligently or otherwise made by
persons other than Company employees or authorized representatives of the Company.

THE COMPANY DOES NOT MAKE AND EXPRESSLY DISCLAIMS ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY OTHER WARRANTY,
EXPRESSED OR IMPLIED, WITH RESPECT TO THE SALE, INSTALLATION, DESIGN OR USE OF ITS
PRODUCTS. ADDITIONALLY, THE COMPANY SHALL NOT BE LIABLE FOR ANY CONSEQUENTIAL
DAMAGES RESULTING FROM THE USE OF OR ANY DEFECTS IN ITS PRODUCTS.

The Company’s employees are available to provide general advice to customers concerning the use of
the Company’s products; however, oral representations are not warranties with respect to particular
products or their uses and may not be relied upon if they are inconsistent with the relevant product
specifications for the items set forth herein.

Notwithstanding the above, the terms and conditions set forth in the Company’s formal sales contracts
shall be controlling and supersede any inconsistent terms contained herein, and any changes to such
contracts must be made in writing and signed by an authorized executive of the Company.

Rev 012, 07/15
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1

Introduction

=S

SP SCIENTIFIC HIGHLY RECOMMENDS THAT YOU READ THIS MANUAL IN ITS ENTIRETY,
ALONG WITH THE OPERATOR’S MANUAL FOR YOUR LYOPHILIZER, BEFORE OPERATING
YOUR EQUIPMENT FOR THE FIRST TIME.

The LyoS™ Control System

SP Scientific’s LyoS™ \'i-,0s\ control system was developed to meet the Iyophilization
requirements of today’s pharmaceutical and biotechnology applications.

Building on the proven experience of SP Scientific’s engineering team, and
contributions from renowned industry experts, the LyoS™ control system packs the
highest level of process-control and flexibility into a software package that is as easy
to use as it is multi-functional.

Installed on a Windows®-based platform, LyoS™ leverages the GE Proficy®
HMI/SCADA iFIX solution to deliver superior functionality, as well as faster, more
intelligent control of the freeze-drying process and related functions. The GE Proficy®
operator interface is designed for ease of use as a Human-Machine Interface (HMI),
while the iFIX SCADA engine is ideally suited for process-driven applications that
require reliable performance and known response times.

The HMI/SCADA provides visualization, data acquisition and supervisory capabilities
directly to an Allen-Bradley CompactLogix™ programmable logic controller (PLC).
The PLC runs a ladder-logic computer program that is configured from a master set of
code for each system based on purchased options.

Standard Features

The LyoS™ control system software comes standard with features designed to help
your process needs. These features include Batch Reports, Barometric Endpoint
Testing (also referred to as pressure rise testing) and Pirani vs. Capacitance
Manometer differential testing (PRCM).

Configurable Options

Your LyoS™ control system software may be configured with options to help meet
your specific process requirements. These options include 21 CFR Part 11
compliance capability (SEC3), FTS Systems’ SMART Freeze Dryer™ Technology
and/or Praxair's ControLyo™ Nucleation On-Demand Technology.

Note: Contact SP Scientific for more information. Additional options may be available to help
meet your specific process requirements.
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Fully Validatable

The LyoS™ control system software is both fully configurable and fully validatable for
.regulated pharmaceutical and biotechnology applications. SP Scientific offers testing
protocols intended to support the processes that will be performed by the purchaser
and/or end user, as well as onsite control system 1Q/OQ validation support and a
comprehensive factory-initiated software validation.

Note: “Testing carried out by the manufacturer can form part of the 1Q/OQ evidence if
adequately controlled and documented. This can help reduce the amount of testing needed
later, particularly in software OQ.” - International Society for Pharmaceutical Engineering’s
(ISPE) GAMP Guide for Validation of Automated Systems.

System Documentation and Support

All original software is provided with your LyoS™ control system. Some software may
include additional information in the form of electronic documents, which may
enhance and support various sections of this manual. A backup copy of the LyoS™
control system is also provided.

Please note that the GE Proficy® HMI/SCADA iFIX software license key provided with
the LyoS™ control system allows “run-time” use only and cannot be used as a
software development package. The software developer’s functions are not
supported.

2 Rev 012, 07/15
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Overview

The LyoS™ control system workstation shall consist of the following components, as
a minimum:

e Windows®-based PC.
e Monitor.

e Keyboard.

e Mouse.

e Printer.

e Communication Cable (i.e., RS-232 or Ethernet).

Note: Refer to your purchase order and/or sales order, and your Bill of Materials for additional
control system items not included in the list above.

Initial Inspection

Your control system workstation is carefully packed and thoroughly inspected before
leaving the factory. In the unlikely event that shipping damage has occurred, retain all
packing material and contact your freight carrier immediately.

DO NOT ACCEPT DAMAGED SHIPMENTS FROM A CARRIER WITHOUT A
SIGNED NOTIFICATION OF DAMAGES.

Upon receiving your shipment, inspect all contents of your equipment for damage.
Check packing material for small accessory items. Remove all packing material
carefully and inspect for concealed shipping damage. If concealed damage or loss is
discovered, contact the freight carrier immediately.* Keep all contents, packing
material and related paperwork intact until a written report is obtained.

Note: SP Scientific will cooperate in the matter of collecting your claim, but is not responsible
for the collection or free replacement of the material. When possible, replacement parts will be
shipped and invoiced to you, making them a part of your claim.

! “Concealed damage or loss” refers to damage or loss that does not become apparent until the merchandise has been
unpacked and inspected. Should damage or loss be discovered, you may make a written request for inspection by the carrier's
agent within 15 days of the delivery date. You may then file a claim with the freight carrier or SP Scientific, depending on the
terms of your shipment. If your shipment was “FOB Destination” file your claim with SP Scientific and include the inspection
report and any other supporting documents. If your shipment was “FOB Shipping Point” file your claim with the freight carrier
and include the inspection report and any other supporting documents.

Rev 012, 07/15 3
© SP Scientific 2015



Getting Started LyoS™

Setup Procedure

The LyoS™ control system workstation is intended for use with a specially designed
lyophilizer. The following procedure will guide you with the setup of your LyoS™
control system workstation.

1. Remove the workstation and all related peripherals (e.g., printer) from
packaging.

Note: The control system workstation is typically packaged separately from the
lyophilizer.

2. Inspect all items for visible damage.

Select a location for setup. The workstation and peripherals should be setup
in a location that is convenient for both operation and service.

4. Attach the mouse and keyboard connectors (1), as well as the GE Proficy®
Key (2) to the available USB ports on the rear of the PC (3).

5. Connect any additional workstation peripherals (e.g., printer) to any unused
USB port on the front or rear of the workstation tower.

6. Connect the monitor to the workstation by connecting the male end of the
blue-tipped VGA cable to the VGA port on the rear of the workstation.

4 Rev 012, 07/15
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| Getting Started

Connect the supplied data communications cable(s) between the lyophilizer
and the workstation (i.e., RS-232 or Ethernet).

Verify that the red voltage-selecting switch is appropriately configured for your
input power (115 VAC or 230 VAC).

Using the supplied power cables, connect the monitor, PC and peripherals
(e.g., printer) to the available power supply (e.g., wall outlet, surge protector,
etc.).

Connect the power cables of the monitor, PC and peripherals to open
electrical sockets on the Uninterruptible Power Supply (UPS). Plug the UPS
into the available power supply and enable power.

Note: Ensure that your workstation voltage aligns with the available supply on the
UPS. For example, if your workstation is configured for 115 VAC, the nominal output
voltage on the UPS should be available UPS 120 VAC. If your workstation is
configured for 230 VAC, the nominal output voltage on the UPS should be available
UPS 220 VAC.

10. Turn on the monitor, PC and peripherals.

CAUTION! TO AVOID STATIC ELECTRICITY DAMAGE, MAKE ALL
CONNECTIONS BEFORE APPLYING LINE POWER TO THE FREEZE
DRYER, PC, MONITOR OR PRINTER.

WARNING! THE LYOS™ WORKSTATION SHOULD BE DEDICATED TO THE
CONTROL OF YOUR LYOPHILIZER ONLY. INSTALLATION OF ANY
ADDITIONAL SOFTWARE WITHOUT PRIOR AUTHORIZATION OR
INSTRUCTION FROM FACTORY AUTHORIZED PERSONNEL MAY VOID
THE ORIGINAL WARRANTY.

Your LyoS™ control system was developed using Windows®-based GE Proficy®
HMI/SCADA iFIX software. This software interfaces with the Allen-Bradley
CompactLogix™ PLC, which contains the ladder logic required for program execution.

The computer workstation has been pre-configured at SP Scientific’s factory so that
when power is applied, the LyoS™ control system and all required auxiliary software
programs will start automatically. In the event of a power loss, the system will reboot
and re-establish communications with the PLC without user input. Data loss shall only
occur if the duration of the power failure is greater than the battery life of the
Uninterruptible Power Supply (UPS) (i.e., approximately 30 minutes).

Rev 012, 07/15
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Shutdown

LyoS™

The following steps shall guide you through the proper shutdown of your LyoS™
control system workstation. While the LyoS™ workstation does not require regular
shutdowns, to protect system hardware and data integrity, SP Scientific highly
recommends following this procedure whenever a shutdown is deemed necessary.

Note: You must be logged in to the LyoS™ control system with sufficient access to complete
this task (i.e., Supervisor access or above).

To shut down the LyoS™ control system workstation:

1. Press the Windows® key on your keyboard to display the Windows® Start
menu and taskbar.

Windows® Key

2. Click the Proficy® iFIX Startup tab on the taskbar to maximize the Proficy®
iFIX Startup application.

F4 Proficy iFIX Startup
—

Proficy® iFIX Startup tab

3. Click Options then click Shutdown iFIX from the dropdown menu. Once
clicked, wait for the application to close.

(% Proficy iFIX Startup =n =h
[W] Help
¥ | Minimize after Startup
Show History
Registered Tasks
Shutdown iFIX

0G0
000G
000

Proficy’
HMI/SCADA - iFIX" 5.5

&,

| 2011 GE Intelligent Flatforme, Inc. All rights resernved

/ *Trademark of GE Intelligent Flatfarms, Inc. All othar
brands o1 namas are property of their respective holders.

4. From the Windows® Start menu, click Shut Down.

5. Follow the Windows® prompts for proper shutdown.
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Basic Operation

Overview

Basic operation of the LyoS™ control system is accomplished by clicking navigation
tabs, circular icons / buttons and fields.

Navigation Tabs

Navigation tabs are located along the bottom of the LyoS™ control system. Click on a
tab to navigate to that page.

Synoptic Freeze Dy SKMART { Leak Test {FunctionTesl[ Semi-Auto

Notes: Your navigation tabs may differ from those shown above depending on your software
configuration and purchased options. For more information, refer to Chapter 4: Basic

Navigation.

Circular Icons / Buttons

Circular icons / buttons are located on the top of the control system screen and
provide access to additional pages and functions. Click on an icon / button to navigate
to a page or access a function.

Data Export

Play Stop Back Maintenance l
® e Povweew
None Active A A A

I I
| Trend Print
Alarm Summary

Note: For more information, refer to the Circular Icon / Buttons section of Chapter 4: Basic
Navigation.
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Fields

LyoS™

Fields are located throughout the LyoS™ control system and allow users to change
the values of various parameters. To change a value, click a specific parameter and
enter the desired value into the data entry box when it appears. Click the OK button to
accept the change or click Cancel to keep the value the same.

Click to change

Data Entry

Freeze Temperature | 40.0 | °c
Additional Freeze Time | 60 Min.
Condenser Test Temperature ':‘ -60.0 o Ok Cancel ‘

Vacuum Test Pressure | 100 . mTorr

Enable / Disable % 8

The LyoS™ control system utilizes green checkmarks and red X icons to specify the
state of a feature or step. A green checkmark indicates when a feature or step is
enabled, while a red X indicates when a feature or step is disabled.

A green checkmark above a Drying step column signifies that the step will be used as
part of the freeze-dry cycle. Steps marked with a red X will be skipped during the
cycle. Disabling an active step while it is in progress will allow the freeze-dry cycle to
immediately transition to the next active step.

To enable, click on a red X. A feature or step has been enabled successfully when it
changes to a green checkmark.

To disable, click on a green checkmark. A feature or step has been disabled
successfully when it changes to a red X.
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Overview
The LyoS™ control system layout resembles a workbook with tabbed pages. When
powered up, the control system opens to the Synoptic page. From left to right, the top
of the page includes the SP Scientific Logo, the current security access level
(e.g., Guest, Operator, Supervisor), the Question Mark icon, the Information icon and
the current date and time.
Note: System Administrator security access level is used at the factory for system configuration
and internal testing of the control system.
Navigation of the LyoS™ control system may be accomplished via the navigation tabs
(i.e. located on the bottom of the page) and the circular icons / buttons (i.e., located on
the top middle and top right of the page). Some circular icons provide specific
functions (e.g., print). The status of the LyoS™ automatic cycles is displayed under
the Play and Stop buttons.
The Cycle Status pull-down is accessible from the top left corner of the LyoS™ page.
This pull-down displays the status of critical system parameters including, when
applicable, automatic cycle and phase information, temperature and vacuum sensor
readings and voltage.
THE PARAMETERS INCLUDED IN THE FOLLOWING IMAGES ARE FOR
ﬁ ILLUSTRATIVE PURPOSES ONLY. THESE PARAMETERS ARE NOT INTENDED
TO BE USED AS A GUIDE FOR RUNNING A FREEZE-DRYING CYCLE.
FTS Sf_—fﬂit‘y- S— e —— - €D...0511312015_08:57:17
SP SCIENTIFIC " & PONPe @ =N
Cycle Status —pf Cycle Status v _" Hom Al ™ Circular
Pull-Down [ Becz Icons / Buttons
! .IT'\I
[Vocuum Lovel =
’ “ ‘l acuum Release
Vacuum-CM I\!\I q
Condenﬁer"c

Rough Vac. [ 791_|Terr
Vacuum-CM | 2100 [ mTorr

Vacuum-PVG | 1043 | mTorr
Vacuum SP 0 mTorr

ShelfInlet| 21.5 |°C
Shelf SP | 0.0 [°C
Shelf OQutlet| 21.8 |°C

Hydr. Press. PSIG

]

Defrost
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Synoptic

The Synoptic page provides a process flow diagram of the complete lyophilization
system. Individual components may be monitored and/or controlled from this page.
Critical system parameters are displayed.

Note: Systems configured with Praxair's ControLyo™ Nucleation On-Demand Technology will
include additional process flow items.

a iFIX Supervisor @ € 5132015 08:5747

POoNeee®

FTS Systems
_ISESC‘IENTIF-‘C" _'/""9 e

Cycle Status o Hone Active

Backfill 3

(|

| Vacuum Love [E3
el

0

_VacuumRoleaso |
= -

Vacuum.CM [ 2100 |
Condenser [ 209 |°C

Rough Vac. | 731 |Torr
Vacuum-CM | 2100 | mTorr
Vacuum PVG | 1049 |mTomr

Vacuum 5P| 0 |mTomr

Isolation

Shelfinlet| 1.5 [*C
Shelf SP| 0.0 |°C
Shelf Outlet | 21.8 |*C

Hydr. Press.| 0.07 |PSIG
==
| L ; .
2, Compressor 2 . -
interstage [ 21.7_]°C
m - N
tLh Ld

+ ] +

l Synoptic JFmsze Dry L SMART L Leak Test |Funclion rastL SemlAuto |L L L L .
I\

Synoptic Page

Component Mode

When active, you may operate the Synoptic page in component mode and activate or
deactivate individual components by clicking on them.

Notes: To activate or deactivate components from the Synoptic page, Component Mode must
be enabled from the Maintenance menu pop-up.

For more information, refer to the Component Mode section of Chapter 10: Maintenance Menu.
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Freeze Dry
The Freeze Dry tab o

Basic Navigation

pens the automatic Freeze-Dry Recipe page. This page allows

you to view and edit current recipe parameters and load a previously saved recipe.
This page also provides access to the Recipe Manager function, which allows you to
create and save recipes.

Freeze:

FTS C?uerny- & supervisor @ € 06192012 15:19:42
SP SCIENTIFIC
C 90 Poveee®
W Cycle Status W None Active
Bateh 1D [ X00000 | Recipe Name | AUTOBESTORIEST, .| Product Name [ 300000t
Freezing/Thermal Treatment:
Step 1 2 3 4 5 6 7 8 9 10 11 12 Control With CM ‘?
” * x ” ” * x x x x ” PmductDriuenMnﬂsx
Temparamre sp [0 (00 ][00 )00 0] [ooJCool oo ) )on] oo [oo)-e b« 3
Ramp Tme [0 ) 0 I 1o 00 00 JCoJC 1o o) J o e PROMTSASRRISNS
Hotd Time [ 0 J[ o J[ 0 ][0 J[ o J[ o JLoJ[ o]l o]l o ][ o ][0 Jmin
Nucleation Control x Pressurize After Step E Depressurize After Step Shelf Load @ °c

Shelf Temp SP *C Hold Time min Condenser SP 20 Initial Vacuum SP mTorm
e Step 1 2 3 4 5 6 T 8 & 10 n 12 13 4 15 16 1w
IR 2SR SRS E R ERERE R
Temperatura SP [200]( 0.0 ][00 ][00 ][0.0][00][0o ][00 ][00][oo][volfo0][vo][os][o0][00][mo]*c
Ramp Time [ 0 ][ o J[ o J[ o J[ o J[ o J[ oIl o[ o Jl o[ o[ o[ oJ[ ol o ][0 [[ o Jmin
HoldTime [ 2 11 o J[ 0 W[ o 1[0 J o J[ o J[ o] o J[ o[ o] ol o]l o]l o]l o1l o] min
vacuum s [a00][ o J[ o [[ o [ o ol o J[ o[ ollo [ o[ o[ oA o I[ o [ 0 I[200] mmTorr
Vacuum Ramp Time [ 0 1[ o 1l o 10 o Il o Lo Lo Tl o Il o Q0o ol oIl o I o I o I o 1[0 ] min
PressureRise P [0 J[ 0 J( 0 J{ o J[ o J[ o Jl o J[ o Ml o J[ o J[ o 1l o}l o Il o 1l o J[ 0 I[ o JmTam
Y22 T O | o o o o e
Product Storage: Backfill'Stoppering:
Temperature SP =0 Backiill 4 [ 100]Torr PVG/CH DIFF. 3§ | Manual BE Test.
Vacuum SP mTort Stoppering Pressure Rise x Closure Time [ 0 | sec

Control Action x Retest Time II' min

End Cycle

Synopfic FrsuzaDlyJ SMART L Leak Test LFunclinnTele Semi-Auto L ‘
[ L . %

| ) |

Freeze-Dry Recipe Page

Notes: Your Freeze-Dry Recipe page may differ from the one shown above depending on your
software configuration and purchased options.

For more information, refer to Chapter 5: The Freeze-Dry Recipe.

Rev 012, 07/15
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SMART Freeze Dryer™ Technology

The SMART tab opens the SMART Freeze Dryer™ cycle application, which is based
on FTS Systems’ SMART Freeze Dryer™ Technology. This patented technology is
the result of extensive collaboration with freeze-drying industry experts around the
world. The principle behind SMART Freeze Dryer™ technology is the use of
manometric temperature measurement (MTM).

SMART Freeze Dryer™ technology analyzes user inputs and then selects an initial
freezing program and Drying step for use with your product. Following automated
measurements, product temperature at the sublimation interface is calculated and the
application determines the ideal parameters for preventing product collapse or
meltback during Drying.

FTS _&'r;p.:u.'T - {8 iFIX supervisor @€ 05152015 12:32:29
SP SCIENTIFIC
N ) 09O OE@®
W Cycle Status s Semi Auto
SMART / AutoMTM: Drying Options:
16 17 Final
Mode SMART ‘ (] Shelf Setpoint [ 400 [ 400 [ 250 ]°C
Hold Time o
Number of Vials 112 1102000 Ramp Rate “Clmin
Vial Inner Area {Ap) 5.82 0.01 to 9999.00 cm?2
i 3
Fill Volume 3.00 1.00 to 1000.00 cm Reporting:
Fill Weight 3.00 1.00 to 100.00 g
Te, Tg', Teu 340 . 40.0100.0°C File Name: |C:\SMFD\SMART 05 13 2015 11_8.xlsx
Concentration of Solution 0.05 0.01 t0 0.30 g/g
MTHM Interval 60 30 to 120 min
Nature of Drug Product Small Molecule |~
Type of Vials -
Type of Bulking Agent
End Point Pressure Sensitivity 10 1 to 20 mTorr
Upper Shelf Limit 5.0 C
Lowest Pressure SP 0 0 to 300 mTorr
Last Step for MTM Collection
Save Recipe Load Recipe Delete Recipe

I Synoptic Freeze Dry SMART J Leak Test LFuncﬁon TestL Semi-Auto L L L L .

SMART Freeze Dryer™ Technology Page

Notes: Only systems configured with SMART Freeze Dryer™ Technology will permit access to
the SMART Freeze Dryer™ Cycle application. Your SMART page may differ from the one
shown below depending on your software configuration and purchased options. If SMART
Freeze Dryer™ Technology is not configured on your control system, the tab will be grayed out
and inaccessible to the user.

SMART Freeze Dryer™ Technology is available as a field retrofit.

For more information, refer to Chapter 12: SMART Freeze Dryer™ Technology.

12 Rev 012, 07/15
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LyoS™ Basic Navigation

Leak Test
The Leak Test tab opens the Leak Test page, which is intended to be used when
verifying the vacuum integrity of the system. With sufficient access, you may set and
modify the Leak Test parameters and initiate a test cycle.
FTS Systems B iFIX Supervisor @ € 051312015 08:58:52
A SCIENTIFIC = :
Making Time for Science
Cycle Status
[ & |
[ 20 ]
[ 60 ]
[ 106 ]
N
Freeze Dry
Leak Test Page
Note: For more information, refer to Chapter 6: Leak Test.
Rev 012, 07/15 13
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Basic Navigation

Function Test

The Function Test tab opens the Function Test page, which may be used periodically
to verify the system’s performance against the original functional specifications. With

sufficient access, you may set and modify the Function Test parameters and initiate a
test cycle from this page.

LyoS™

FTS SySiL‘T
SP SCIENTIFIC /
W Cycle Status W —

Freeze Temperature -40.0

Additional Freeze Time 60
Condenser Test Temperature £60.0
Vacuum Test Pressure 100

Cold Test Warm Test
Probe #1 594 |°C 38.8 |°C
Probe #2 | .59.8 |°C 39.0 |°C
Probe #3 | -58.2 |°C 39.0 |°C
Probe #4 | 58.0 |°C 38.5 |°C
Probe #5 | -59.4 |°C 39.2 |°C
Probe #6 | -59.7 |°C 39.3 |°C
Probe #7 | 59.1 |°C 39.0 |°C
Probe #8 | -59.6 |°C 38.8 |°C
Probe #3 | 59.3 |°C 39.3 |°C
Probe #10 | 59.3 |°C 39.3 |°C
Probe #11 -58.7 |°C 39.2 |°C
Probe #12 | 58.8 |°C 39.0 |°C
Probe #13 | 59.6 |°C 39.0 |°C
Probe #14 | -59.5 |°C 38.8 |°C
Probe #15 | 58.7 |°C 39.3 |°C
Probe #16 | 58.3 |°C 39.2 |°C
Shelf Temp. -59.9 [°C 40.0 |°C
Prod. Avg -59.0 [°C 39.0 |°C

l Synoptic LFreeze Dry L SMART L Leak Test LFuncﬁon Testl Semi-Auto L

n iFIX Supervisor

@ € 05132015 08:59:25

® e

None Active

P09OOS

Cold Test Temperature 60.0 °C
Cold Test Time 120 Min
Warm Test Temperature 40.0 b
Warm Test Time 120 Min
Current Status
Freeze Test Time to SP 14 Min.
Lowest Shelf Temperature 74 3
Condenser Test Time to SP 0 Min.
Lowest Condenser Temperature 90.8 °C
Vacuum Test Time to SP 15 Min.
Lowest Vacuum 0 mTorr
Heat Test Rate of Change 2.0 °CIMin.
Cold Test Vacuum 100 mTorr

Function Test Page

Note: For more information, refer to Chapter 7: Function Test.

14
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Semi-Auto

Basic Navigation

The Semi-Auto tab opens the Semi-Auto page to activate or deactivate the
semi-automatic functions. The semi-automatic functions include; Shelf (Shelf Control

to setpoint or Heat Only to setpoint), Condenser, Vacuum Control to setpoint, Isolation
Valve, Backfill to Setpoint, Vacuum Release and Defrost.

Notes: The Semi-Auto tab is only accessible when no cycle is active.

Systems configured with Praxair's ControLyo™ nucleation technology will include additional
semi-auto functions for Pressurize and Depressurize.

FTS Sgsluy- —
SP SCIENTIFIC /’G e

E iFIX Supervisor

@ € 05132015 09:00:00

None Active

l Synoptic LFreeze DryL SMART L Leak Test LFum:lionTele SemiAulﬂl

Evd Cycle Status W
Shelf Condenser
Heat Only
oOft G Control Oft O On
Setpoint - 20.0 - °C Setpoint

Isolation Valve Backfill

Closed 6 Open Off G On
Setpoint 50 Torr

Defrost

Oﬂeﬂn

0

P0POOE®

Vacuum Control

OHGOH

mTorr

Vacuum Release

Closed O Open

[

Semi-Auto Page

Note: For more information, refer to Chapter 8: Semi-Auto.

Rev 012, 07/15
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Circular Icons / Buttons

The circular icons / buttons, located at the top of the LyoS™ control system screen,
provide access to additional pages and functions.

Data Export

Play Stop Back Maintenance l

® e PDPoweew

None Active 4 4 T
Tr(-!:nd Print

Alarm Summary

O Play

The Play button is located at the top of the screen. It is used to start or continue an
automatic cycle such as a Leak Test, Function Test, Freeze-Dry cycle, SMART
Freeze Dryer™ cycle or Auto MTM cycle. The Play button may only be activated
when no other cycle is active and an automatic cycle page is displayed.

Note: SMART Freeze Dryer™ and Auto MTM cycles are only available on systems equipped
with the SMART Freeze Dryer™ Technology option.

When the system is in a “ready” state, (i.e., no automatic cycles are active), the words
None Active appear under the Play and Stop buttons. When an automatic cycle is
active, the name of the active cycle (i.e., Leak Test, Function Test, Freeze-Dry cycle,
Semi-Auto, Auto MTM or SMART) appear under the Play and Stop buttons.

0 Stop

The Stop button is located at the top of the screen to the right of the Play button. It is
primarily used to terminate an automatic cycle such as Leak Test, Function Test,
Freeze-Dry cycle, SMART Freeze Dryer™ cycle or Auto MTM cycle. Once a cycle is
cancelled using the Stop button, the Cancel Current Cycle pop-up window will appear
asking you to confirm your selection. Once cancellation is confirmed, you will be
unable to continue from where you left off and must restart the cycle.

The Stop button may also be used to terminate active semi-automatic functions. If
multiple semi-automatic functions are active, the Stop button will serve as an
emergency off button, stopping all energized components at once.

When the system is in a “ready” state, (i.e., no automatic cycles are active), the words
None Active appear under the Play and Stop buttons. When an automatic cycle is
active, the name of the active cycle (i.e., Leak Test, Function Test, Freeze-Dry cycle,
Semi-Auto, Auto MTM or SMART) appear under the Play and Stop buttons.

@ Back

The Back button is located on the top right corner of the screen. It allows you to return
to the previous page when navigating.

16 Rev 012, 07/15
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@ Alarm Summary

THE FOLLOWING INFORMATION APPLIES TO ALL NON-21 CFR PART 11
COMPLIANT-READY SYSTEMS (l.E., SYSTEMS NOT CONFIGURED WITH THE SEC 3
OPTION). ALARM AND EVENT DATA IS CAPTURED DIFFERENTLY ON SEC 3-
CONFIGURED SYSTEMS.

Note: Alarm summary and maintenance are handled differently on 21 CFR Part 11 compliant
capable systems. For more information, refer to the Alarm Summary section of Chapter 14:
SEC 3 Security Option (21 CFR Part 11 Compliant-Capable).

The Alarm Summary button provides access to the Alarm Summary page, which
provides a detailed list of all active alarms and events. The button also displays the
current number of unacknowledged alarms (i.e., the number over the Alarm Summary
button will change accordingly and flash red when an alarm is active).

Note: If the Alarm Summary button displays a zero (0), this does not necessarily mean that the
system did not trigger any alarms. It means that if alarms were triggered, they may have
already been “acknowledged.” You may visit the Alarm Summary page at any time for a list of
current alarms.

The column headings of the Alarm Summary page are defined as follows:

1. Ack. Indicates whether the alarm has been acknowledged by the operator. A
checkmark indicates that the alarm has been acknowledged.

Time In. Displays the time that the alarm was logged in the system.
Tagname. Displays the alarm name as used by the system program.

Description. Identifies the alarm condition.

o > w0

Value. Displays the type and or status of the Alarm message (e.g., Alarm,
OK, etc.).

None Active

f E SYSTEM ADMINISTRATOR & €D 11042010 07:56:05
sp SC‘IENTIFJC‘/—G ® Y Y I Y
= nce_

¥ Cycle Status

Ack Tagname Description Value
ATTERY

CT_CLOSED \CT CLOSED

Total Alarms: & Filter: Off Sort: Time In, Descending _ Run |

lge Page Ack ledge All Alarm Print

l Synoptic LFreeze DryL SMART L Leak Test LFunc\ionTele Semi-Auto L L L L l

Rev 012, 07/15 17
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| LyoS™

Acknowledge Page and Acknowledge All

Acknowledge Page Acknowledge All

Active alarms may be acknowledged using the Acknowledge Page and Acknowledge
All buttons. A check mark is placed to the left of active alarms that have been
acknowledged, but not cleared. Once an alarm is acknowledged, the PC horn will also
silence. In order for an alarm to be removed from the page, the condition causing the
alarm must be corrected.

Notes: If the Alarm Summary page is filled with active, unacknowledged alarms, the
Acknowledge All button may need to be clicked several times to acknowledge all alarms.

For more information, refer to Chapter 16: Alarms.

Alarm and Event Data

The LyoS™ control system stores daily alarm and event data files for the last 365
days. Files older than 365 days are automatically purged to preserve disk space.

Alarm Print
To print Alarm files:

1. Click the Alarm Print button on the Alarm Summary page.

Alarm Print

2. The Alarm Print dialog appears with a list of Alarm files by date. The dates are
formatted as yy/mm/dd (e.g., 101210).

101210 -
101211
101212
101214
101217
101218
101219
101221
101222 -

Print Alarm

Cancel

Select the date of the Alarm file you wish to print.

4. Click the Print Alarm button. The alarm will print and the Alarm Print dialog will
close.

Note: To close the Alarm Print dialog at any time, click Cancel.

18
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Reading Alarm Files

Alarm file data entries include the date, time, node name (e.g., application host name,
such as “SPLYQ"), tag name, alarm type acronym (e.g., if applicable, such as CFN for
Change from Normal), value, unit and description.

For example:

03/05/2012 12:46:40.1 [SPLYO ] ALARM_ISOVALVE_CLOSE_FAILURE CFN
ALARM  ISLOATION VALVE FAILED TO CLOSE

Event data entries include the date, time, node name, tag name, new value and the
name of the user who executed the change.

For example:

03/05/2012 12:47:09.3 [SPLYO ] Fix32.SPLYO.ACK_CONTACT.F_CV setto 1
by SPLYO::SYSTEM ADMINISTRATOR

Note: F_CV = Float Current Value (i.e., number tags); A_CV = ASCII Current Value
(i.e., text tags).

The following is an example of an Alarm file printout:

Alarm Data Record

------ 03/13/2012 08:45:13.0 [SPLYD ] ALARM_SHRT_TERM_POWER_FAILURE OK .
.............. oK SHORT TERM POWER FAILURE
< D3713/2012 08:46:20.3 [SPLYO ] Fix32.SPLYO.MAN_ISOLATION.F_CV set to 1 by .

o

Event Data Record

Accessing Alarm Files for Backup

Alarm and event data files are stored on the system’s hard drive in the c:\LyoS\ALM
directory. Alarm and event files are formatted as .alm files. Each file has a unique date
and time assigned as part of its file name structure. Dates are formatted as yy/mm/dd
(e.g., 101210).

To back up alarm and event data files, copy the .alm formatted files to another
medium (e.g., CD or removable flash storage drive).

When opening an .alm file for the first time outside of the LyoS™ control system, the
system may prompt you to select a program to view the file. SP Scientific
recommends selecting Notepad to view .alm files. You may check the box that says,
“Always use the selected program to open this kind of file.”

Note: To prevent data loss, SP Scientific recommends copying alarm files from one computer
to another before opening them. Alarm data files are populated daily (i.e., at midnight). This
prohibits users from editing or viewing alarm data for the current day.

Rev 012, 07/15 19
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@ Maintenance

The Maintenance button opens the Maintenance menu pop-up, from which you may
activate Component Mode for the Synoptic page, or open the Configuration and
Calibration pages. To close the Maintenance menu pop-up, click the Cancel button.

Component
Configuration
Calibration
Cancel

Maintenance Menu Pop-up

Note: For more information, refer to Chapter 10: Maintenance Menu.

Component Mode

Component Mode allows you to manually control system components listed on the
Synoptic page such as the heater, fluid pump, vacuum pump, compressors and
associated valves.

Note: To activate or deactivate components from the Synoptic page, Component Mode must be
enabled from the Maintenance menu pop-up.

To enable Component Mode, click the Component button on the Maintenance menu
pop-up. The Synoptic page will open.

Notes: When Component Mode is enabled, the word Component on the Maintenance menu
pop-up will appear in green.

For more information, refer to the Component Mode section of Chapter 10: Maintenance Menu.
To activate or deactivate components, click a component. A component displaying red

signifies that it is inactive, or in its default state. A component displaying green
signifies that the component is active.

20 Rev 012, 07/15
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Configuration

Selecting the Configuration button of the Maintenance menu pop-up opens the
Configuration page. This page allows you to configure settings that are used by the
system software to determine how your lyophilizer will operate, as well as how it will
react to certain conditions. The PLC version and system serial number are displayed
at the top of the page and may not be edited.

FTS ng;wT - ﬂ iFIX Supervisor @ € 05132015 09:00:55
sp SC‘!ENTIF!C_‘J// O e @ @ @ @ @ @
W Cycle Status W - None Active
PLC Version __200.6
Serial Number

System Configuration Alarm Settings
Temperature Deadband 2.0 e Vacuum Preseal Yes 500 Torr
Vacuum Deadband 50 mTorr Vacuum Preseal Timeout SP 15 min
Vacuum Release Time 8 min Freeze Time Exceeded SP 120 min
System Volume for Leak Rate 169 L Condenser Timeout SP 60 min
Vacuum Units (mT/uB) mTorr Vacuum Timeout 5P 60 min
Rough Vacuum Units (T/mB) Torr Long Term Power Failure SP 30 min
Shelf Valve Cooling Limit 100 % Voltage Upper Limit 250 VAC
Defrost Time 60, min Voltage Lower Limit 180/ VAC
Stoppering Pressure SP 8.00 PSIG Max System Heating SP 70.0 oC
Guaranteed Soak Enabled Vacuum Overload SP 1000 mTorr

System Reset to Freeze on Alarm Yes
PID Settings Advanced SMART Cenfiguration [ 7]
Heat Proportional (P) 20.00 Av Factor (0.01 to 100.00) 1.20
Heat Integral (1) 10.00 Density of Solute (0.01 to 100.00) 1.50 gicm3
Heat Derivative (D) 0.500 Overload Heat Flow (100,000 to 1,000,000) 300000 cal/hr
Cooling Proportional (P) 15.00 Effective Chamber Volume (60 to 1000) 113 Liter
Cooling Integral (I) 8.00 Initial Shelf SP Selection Offset (0 to 3) 3 €
Cooling Derivative (D) 0.030 Lag Time (0.00 to 5.00) 0.20 sec
Vacuum Proportional (P) 10.00 MTM Stabilization Interval (15 to 120) 90 min
Vacuum Integral (1) 3.00
Vacuum Derivative (D) 0.000

l Synoptic LFreeze DryL SMART L Leak Test LFuncﬁon Tele Semi-Auto L L L L .

Configuration Page

Note: The configuration page on your lyophilizer may appear different than the one shown
based upon the options ordered with your unit.

For more information, refer to the Configuration section of Chapter 10: Maintenance Menu.

WARNING! THE SYSTEM VOLUME PARAMETER IS CALCULATED AT THE
FACTORY AND SHOULD NOT BE EDITED. CHANGING THE SYSTEM VOLUME
PARAMETER COULD CAUSE SYSTEM TESTS (SUCH AS THE LEAK RATE TEST)
TO YIELD INACCURATE RESULTS.

The Configuration page consists of several editable regions — System Configuration,
PID Settings and Alarm Settings. Units equipped with additional options such as
Praxair's ControLyo™ Nucleation On-Demand Technology and/or SMART Freeze
Dryer™ Technology will have up to five editable regions on the configuration page.

Rev 012, 07/15
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Configuration for Praxair's ControLyo™ Nucleation On-Demand Technology

Systems configured with Praxair's ControLyo™ Nucleation On-Demand Technology
will include additional settings in the lower right region of the page titled Nucleation
Configuration.

Note: For more information, refer to the Nucleation Configuration Settings section of Chapter
10: Maintenance Menu.

Nucleation Configuration

Number of Purges | 2

Purge Pressurize Hold | 1.0 min
Purge Depressurize Hold | 20 sec
Initial Purge Pressure | 7.0 PsIG
Final Purge Pressure | 2.0 PSIG
Initial Nucleation Pressure 280 PSIG
Final Nucleation Pressure | 2.0 PSIG
Nucleation Pressure DB 05 PSIG
Pressurization Time Out Alarm SP 240 sec
Depressurization Offset - 300 PSIG

Nucleation Configuration Settings for systems with
Praxair's ControLyo™ Nucleation On-Demand Technology Option.
Configuration for SMART Freeze Dryer™ Technology

Systems configured with SMART Freeze Dryer™ Technology will include additional
settings in the lower left region of the page titled Advanced SMART Configuration.

Note: For more information, refer to the Advanced SMART Freeze Dryer™ Configuration
section of Chapter 12: Smart Freeze Dryer™ Technology.

Advanced SMART Configuration (7]
Av Factor {0.01 to 100.00) .
Density of Solute (0.01 to 100.00) l1s50d g/cm3

calfhr

Overload Heat Flow (100,000 to 1,000,000) 300000

Effective Chamber Volume (60 to 1000) sid3e] Liter
Initial Shelf SP Selection Offset {0 10 3} 3 | =c
Lag Time (0.00 to 5.00) 2] sec
MTM Stabilization Interval (15 to 120) L4 min

Advanced Configuration Settings for systems with
SMART Freeze Dryer™ Technology Option.
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Calibration

Selecting the Calibration button of the Maintenance menu pop-up opens the
Calibration page. From this page, you may calibrate the lyophilizer's temperature
sensors (e.g., shelf, condenser, ambient, interstage and product probes).

& iFIx Supervisor @ € 05132015 09:01:59

FTS Sgsmﬁ SC‘!’ENT’F‘E{_’/’a e O @ e G @ O

4 Cycle Status v None Active

Calibration Target Temperature: 0:0. °C

Probe Temperature Calibrate Probe Temperature Calibrate
Shelf Inlet [ 215 |s¢c |€alibrate TCoT [ 217 J=c |Calibrate

Shelf Outlet «c |Calibrate TC08 Calibrate
Condenser °c | Calibrate TCo9 Calibrate
Ambient Temp. °c |.Calibrate TC10 °c  [.Calibrate
Interstage Temp. °C | Calibrate TC1 °C | Calibrate
TCO01 Calibrate TC12 Calibrate
TCO02 Calibrate TC13 Calibrate
TCO03 °c  |Calibrate TC14 °c | Calibrate
TCO4 *C | Calibrate TC15 °C | Calibrate
TCO5 Calibrate TC16 Calibrate
TC06 Calibrate
Reset

l Synoptic LFreeze Dry L SMART L Leak Test LFuncﬁon Tele Semi-Auto L L L L .

Calibration Page

Notes: The Calibration page on your lyophilizer may differ from the one shown above
depending on your software configuration and purchased options.

For more information, refer to the Calibration section of Chapter 10: Maintenance Menu.
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0 Trend

The LyoS™ control system includes a trend function, which allows the monitoring of
both real-time and historical cycle data. Selecting the Trend button launches the
Historical Trend window, which opens over the LyoS™ control system’s main layout.

SPS_HistoricalTrend.grf

TemperaturefVacuum
00—

60.0-
50.0=
40.0-

30.0~

20.0=——

10.0+

0.0 ]

-10.0-
-20.0-
-30.0-
0.0~
5.0~
-60.0- ;
-70.0-

-90.0
09:08:37 13:08:3
051172015 05f11720

Time

CONDENSER TEMPERATURE -47.4

SHELF INLET TEMPERATURE 20.1

SHELF SETPOINT 0.0

PRODUCT PROBE AYERAGE 19.2

CHAMBER CM 2100.0

CHAMBER PIRANI 1050.0

CONDENSER YACUUM 2100.0

VACUUM SETPOINT 0.0

oo et | Mot o, CarenTne 222 i i,
lqtfc')'r"f’("“;ifl T,L éﬁ%f"\Rﬁnho&\“/“““ L Leak Test LFuncﬁon Tele Semi-Auto L L L L l

Note: For more information, refer to Chapter 9: Historical Data.
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@ Data Export

Selecting the Data Export button opens the Historical Data Export page. The
Historical Data Export page allows you to export the LyoS™ historical data into a
comma-separated value (.CSV) file that can be viewed with any spreadsheet

application.
f 7_7 & SYSTEM ADMINISTRATOR @D €D 12222010 09:38:14
SPSCIENTIFIC @ @ covweee
W Cycle Status k3 _7- None Active
Data Export Start Date Data Export Start Time
December2010  [pecember | 2010 + Hours Min. Sec.
Mon | Tue | Wed | Thu | Fri | Sat | sun OO 0 OO 0 OO
1 2 El 4 gl
N C T < A | A
13 14 15 16 17 18 19
20 21 22 23 24 25 26
7 8 |m [ [ v v v
Data Export Duration Data Export Interval
Days Hours Min. Sec. Hours Min. Sec.
s A | AL A A A A
Report is saved in the "C:'Reports” directory.
Report File Name is as entered by the Operator.
System Variables Product Probes BE/PRCM

l Synoptic LFreeze DryL SMART L Leak Test LFundionTestL Semi-Auto L L L L .

Data Export Page

Note: For more information, refer to the Exporting Historical Data section of Chapter 9:
Historical Data.

@ Print

Selecting the Print button prints the current full-screen view to the available printer.

Rev 012, 07/15 25
© SP Scientific 2015



Basic Navigation LyoS™

Cycle Status

The Cycle Status pull-down is accessible from the top left corner of the LyoS™ control
system screen. This pull-down displays the real-time status of critical system
parameters including, automatic cycle and phase information, temperature and
vacuum sensor readings and voltage (i.e., when applicable).

The useable ranges of the critical system parameters listed on the pull-down are as
follows:

e Temperature: -270 to 400 °C.

e Vacuum, Product Chamber: 0 to 2000 millitorr (MKS Capacitance Manometer).
e Vacuum, Product Chamber: 0 to 1000 millitorr (Pirani Vacuum Transducer).

e Pressure, Product Chamber: 0 to 1013 mbar (Pirani Vacuum Transducer).

e Vacuum, Condenser Chamber: 0 to 2000 millitorr (MKS Capacitance Manometer).

Note: Any displayed value larger than the useable range is out of range.

Cycle None Active
Cycle Time 0 min
Phase Ready
Phase Time 0 min
Step 0
Step Time 0 min
Shelf SP 0.0 °C
Shelf Inlet 206 [°C
Shelf Outlet 222 |°C
Cond. Temp 208 [°C

Probe Avg — |prohesdvg 21.8

Button Vacuum SP 0 mTerr
Chamber CM 2100 | mTorr
Chamber Pirani 1040 |mTorr
Rough Vac. 666 Torr
Condenser CM 2094 | mTorr
Ambient Temp. 215 |[°C
Voltage 205 VAC
Pressure Rise 0 mTerr
PVG/CM Differential 0 mTerr

- Cycle Status A

Cycle Status Pull-Down

Note: Click the Probe Avg button to open the Product Probes pop-up.
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Probe Average (Probe Avg Button)

Probe Avg ——» Avg 20.9

Temperature

You may view individual product probe temperatures at any time by selecting the
Probe Avg button from the Cycle Status pull-down. Once selected the Product Probes
pop-up window will appear. Enabled product probes are indicated by a green
checkmark. Only enabled probes are used to calculate the Probe Avg temperature,
which is displayed on the Cycle Status pull-down.

f L SPS_Probe.GRF
Product Probes
Prohe Value Enabled?
TCO1 20.8 &
TCoz [ 211 o
TC03 21.0 &
TCo4 20.7 &
TC05 20.8 v
TCO6 21.0 &
TCo7 21.0 &
TC08 | 21.1 ®
TC09 21.1 &
TC10 21.2 &
TC11 20.9 oy
TC12 | 200 b 4
TC13 20.9 "
TC14 20.9 &
TC15 21.1 &
TC16 21.0 &
Close

Product Probes Pop-Up
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Additional Layout Items

From left to right, the top of the page includes the SP Scientific Logo, the current

security access level (e.g., Guest, Operator, and Supervisor), the Question Mark icon,
the Information icon and the date and time.

SP Scientific Logo

The SP Scientific Logo is displayed in the top left corner of the LyoS™ control system

layout. The licensed brand name of the equipment utilizing the LyoS™ control system
may also be displayed here.

Security Access Level

The LyoS™ control system contains a multi-level, password-protected security system
that permits complete access and functionality to users with the maximum-security
level and limited viewing and functionality to those with lesser security levels. The

standard security access levels are identified as Guest, Operator and Supervisor, with
Supervisor having the highest level of security privileges.

Note: For more information, refer to Chapter 13: SEC1 Standard Security or Chapter 14: SEC 3
Security Option (21 CFR Part 11 Compliant-Capable).

ﬁ Question Mark Icon
The Question Mark icon indicates a Help entry point. When selected with the Synoptic
page active, illustrated components are tagged with descriptive callouts. This feature
may be particularly useful when operating your lyophilizer in Component Mode.

Question Mark Icon

FTS Sr:,lﬂrcy- - & iFiX Supervisor @ € 05132015 08:57:17
SPSCIENTIFIC _J@I® cemeve
W tycie Status W _7 None Active
Backfill g2
o
D=y
X
= Vacuum Release
Dy} —
Vacuum CH [ 2100 (]
Condenser i
Rough Vac. | 791 |Tormr
Vacuum-CM | 2100 | mTorr
Vacuum-PVG | 1043 | mTorr
Vacuum SP 0 mTorr
ShelfInlet| 21.5 |°C
Shelf SP| 0.0 |°C
Shelf Qutlet | 21.8 |°C
Hydr. Press. PSIG
Y & Defrost T
Heater L4
[ Fua Pump |
S|
'-3 Compressor 2 “ I‘
Interstage SE
sttt AN——
4 "‘ d
bl ]

l Synoptic J Freeze Dry L SMART L Leak Test

—|

Function TES[L Semi-Auto L L L L .
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ﬂ Information Button

Basic Navigation

An Information button is located on the top of LyoS™ control system layout. When
clicked from any screen, this button shall open a Vapor Pressure Over Ice table.

Information Button

\ 4

f8 SYSTEM ADMINISTRATOR @D €D 1171672011 11:24:09

PORE0®

FTS Sys f
SP SCIENTIFIC <& @
Varor P OVER IcE
Temp Vapor Pressire Temp  VaporPressure
DegC mTarr mar DegC  mTor  mBar

] 4 584 00 a.111480 -50 20 500 0039330
2 3.682.00 2176693 52 23.000 0030004
- 328100 4374208 -54 17800 0 023865
- 2,785.00 J.686353 -58 13.600 0018398
4 232500 3.096737 -58 10.600 po4132
-10 1,520.00 2508448 40 B100 0010760
=12 1,630.00 21748 52 G50 0008213
14 1,356 00 1811848 284 4 880 0008213
“18 1,130.00 1.506538 66 3510 Q004680
-18 £36.80 1.248880 L] 2630 0003508
20 1744 1032440 -0 1960 0002613
-2 838.20 0.850881 -T2 1450 0001833
24 524.30 0620007 -T4 1.060 0.001413
28 A28 40 0572485 =78 0780 0001040
-28 0487204 -78 0.570 0.000760
-30 0.380101 -80 0410 0000547
32 0308240 82 0260 0000387
M 0.245045 B4 (B3} 0.0002%0
38 0.200383 1] 0180 0.000200
-3 0160786 -8 0.100 0.00013)
40 0128388 ~B0 ooT2 00DODSE
42 0.102258 02 0049 0.000065
44 0.081060 -5 o038 0 Q00045
48 0.063505 -0 0023 0.000031
-8 0.050262 -8 0.015 0.000020
8452855000 f irTis
wnesPisume ot OO SOIENTIFIC  genenns
Hotpack

If your control system is configured with SMART Freeze Dryer™ Technology,
Information buttons also appear on the SMART page and the Configuration screen.
These buttons display information specific to the area they appear in (e.g., if the
Information button is clicked from the AdVanced SMART section of the Configuration
screen, definitions of the configurable parameters will appear).

Advanced SMART Configuration ) 04—
Av Factor (0.01 to 100.00) 120
Density of Solute (0.01 to 100.00) L0/ g/em3

Overload Heat Flow {100,000 to 1,000,000) '~-300000-. <al’/h
Effective Chamber Volume (60 to 1000) EM Liter
Initial Shelf SP Selection Offset 0t03) L3 °C

Lag Time {0.00 to 5.00) L0200 sec

+— Information Button

MTM Stabilization Interval (15 to 120) R ]

specifications. Detsult setting is Avw=1.2*8p.
Density of the Solute The default value is 1.50 gicc. This value is used onl

determine a safety margin below the critical product

tempersture

If the estimate of primary drying is:

= G hours: the safety margin will be 5 °C

»48 hours, the safety margin wil be 2 °C

Effective Chamber & default value in liters which will not normally need
Volume

Advanced SMART/AutoMTM Variable Definitions

Av Factor Duter cross sectional area of the vial. Allovws an operstor to redefine this factor based on custom or wisl vendar

Between 5 and 48 hours, the safety margin will be 3 °C

Ouerload Heat Flow & default value that can be used to limit the drying rate o that it will not excesd the maximum heat
removal capacity (calhr) of the commercial freeze-dryer to which the process will be scaled-up.

'y to make an initial estimate of primary drying time and to
temperature which wil be termed the target product

to be changed. This value is used in the MTM equation.
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Date and Time

The current date and time, according to the Windows® operating system clock, is
displayed at the top right corner of the LyoS™ control system layout.

To modify the clock’s time, time zone and/or date; shutdown the LyoS™ control
system software then refer to your Windows® operating system instructions.

Note: If the Windows® clock’s information was moved forward (e.g., the time was changed
from 10:00 a.m. to 11:00 a.m.) the LyoS™ control system software may be restarted
immediately after the change.

If the Windows® clock’s information was moved back, the LyoS™ control system software must
be shut down for the duration of the time change (e.qg., if the time was changed from 11:00 a.m.
to 10:00 a.m., the LyoS™ control system software must be shut down for one (1) hour). Once
the LyoS™ control system has been shut down for the needed time, it may then be restarted.

30 Rev 012, 07/15
© SP Scientific 2015



FTS S_g-_-';n:mj—
SP SCIENTIFIC

Overview

Chapter

The Freeze-Dry Recipe S

The recipe is both the foundation and the framework of a freeze-dry cycle, providing
you with complete control over the entire freeze-dry process (i.e., from temperature
and time setpoints to product storage conditions). While alarms and interlocks are
integrated into the LyoS™ control system to protect your equipment from damage and
alert you to conditions that may alter your product, a poorly programmed recipe can
alter or completely ruin your product. Therefore, understanding the recipe creation
process is key to efficient operation and optimum product output.

Efficient freeze-drying requires the knowledge and ability to maintain a product
temperature below the product’s highest freeze temperature (i.e., transition
temperature) during the phase commonly referred to as primary drying. This critical
temperature is normally determined through product research. However, in the
absence of product research it may still be possible to develop a cycle by trial and
error, running at progressively lower frozen temperatures until satisfactory drying
occurs. In either case, a product temperature target several degrees colder than the
transition temperature is generally employed for safe measure. The shelf temperature
setpoint during primary drying must be programmed such that the target product
temperature is maintained.

The LyoS™ Freeze-Dry Recipe page is divided into several sequential phases, which
have been derived from current lyophilization practices. A typical freeze-drying cycle
consists of two main phases: Freezing, which may include Thermal Treatment, and
Drying.

Conditions within the lyophilizer vary throughout the cycle to ensure that the resulting
product includes the desired properties, and that the required stability is achieved.

Rev 012, 07/15
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LyoS™

(<

THE PARAMETERS INCLUDED IN THE FOLLOWING IMAGES ARE FOR
ILLUSTRATIVE PURPOSES ONLY. THESE PARAMETERS ARE NOT INTENDED TO

BE USED AS A GUIDE FOR RUNNING A FREEZE-DRY CYCLE.

Note: Your Freeze-Dry Recipe page may differ from the one shown above depending on your

software configuration and purchased options.

E iFIX Supervisor

@ €D 051312015 08:58:26

FTs Sgsz -
SP SCIENTIFIC /fe e

None Active

&

£ Cycle Status 3

Recipe Name

Batch ID

Freezing/Thermal Treatment:

Step 1 @
i

Temperature SP I:l El

Ramp Time I:l II'

Hold Time [ 15 |
Freeze:

Shelf Temp SP SE Hold Time. min Condenser SP EG
Drying:
Step 1 2 5 7 8 9 10 1 12 13

Ramp Time

Hold Time

Vacuum S|
Vacuum Ramp Tim
Pressure Rise SP

PVGICM DIFF

Product Storage:

Temperature SP R

Vacuum SP mTorr

Backfill/Stoppering:
Backfill 4 [[132] Torr

Stoppering y
End Cycle

PVGICM DIFF. $§
Pressure Rise x
Control Action x
Load Recipe

Save Recipe "Save As" Recipe

Product Name

Edit Recipe.

Sovewe®

Control With CM "
Product Driven Mode *
Product Temperature [ 2 - |

Shelf Load 4 Ge

Initial Vacuum SP mTorr

14 15 16 17

Manual BE Test
Closure Time sec

Retest Time min

I Synoptic Freeze Dryl SMART L Leak Test LFunmion Te;lL Semi-Auto L L

[ {

Freeze-Dry Recipe Page
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The Freeze-Dry Recipe

Understanding the Recipe Screen

Within each recipe phase, the lyophilizer operates according to a clearly defined
process with a logical start and end. The standard LyoS™ Freeze-Dry Recipe allows
you to configure and perform the following:

Vacuum Preseal

Vacuum Preseal is used to the prevent the possibility of a vacuum leak occurring later
on in a freeze-cycle (i.e., the Evacuation phase).

Vacuum Preseal is enabled from the Configuration page, which is accessible from the
Maintenance menu pop-up. If enabled, the system will automatically initiate a pre-seal
and evacuate the chamber(s) before starting the automatic freeze-dry cycle.

The Vacuum Preseal setting also allows you to specify a pre-seal setpoint. When
Vacuum Preseal is enabled, the system will not advance to the next programmed
phase until the Vacuum Preseal setpoint is obtained.

Vacuum Preseal Enable/Disable
| Vacuum Preseal Setpoint

Alarm Settings l /
Vacuum Preseal ! No ] | 800 ' mBar
Vacuum Preseal Timeout SP 5 ' min
Freeze Time Exceeded SP 60 ‘min
CondenserTimeout SP 60 ' min
Vacuum Timeout SP 60 min
Loeng Term Power Failure SP 10 ' min
Voltage Upper Limit 240 VAC
Voltage Lower Limit 180, VAC
Max System Heating SP 700 °C
Vacuum Overload SP L4200 mTomr
System Reset to Freeze on Alarm  HNe

Control With CM

The Control With CM setting allows you to select a vacuum gauge to use for primary
control. When enabled, the system relies on the capacitance manometer (CM) for
controlling vacuum. When disabled, the system relies on the secondary vacuum
gauge for vacuum control (e.g., Pirani vacuum gauge).

Control With CM & Control With CM
. Enable / Disable
Product Driven Mode ”

Product Temperature

Note: Data from both vacuum gauges will be displayed and recorded, regardless of which
gauge is enabled.

Rev 012, 07/15
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Product Driven Mode

Product Driven Mode Disabled

During all freeze-dry phases (i.e., Thermal Treatment, Freeze, Hold, Condenser,
Evacuate, and Drying), when Product Driven Mode is disabled, the system will control
temperature at the shelf temperature setpoint (i.e., Shelf Temp SP).

FTs c;;,--:n--im]'- - {3 71X Supervisor @€ 05112015 085826
SP SCIENTIFIC /"'e e e a 0 e e e
o Cycle Status = \\_-_._/ = None Active
Batch 1D fm]  Recipe Name Product Hame |
Freezing/Thermal Treatment:
Sep 1 2 3 4 5 6 7 8 9 W N u2 Control With CM
R RRRRY ¢V E Product Driven Mode $¢ €———— Product Driven
Temperature SP [0 ][44 ][0 )] as] (e ) [ar] (a8 ][18][20][21]%c .
RampTime [ 5 |[ a J[ 5 J[ ¢ J[ 7 ][ 8 ][ 8 J[10][41][ 42 ][ 13 }[ 14 |min B 2 2 | Mode Disabled
Hold Time [ 15 [[ 16 J[ 17 [ 1o ][ 1o 1[ 20 ][ 21 ][22 ][ 23 ][ 24 ][ 25 ][ 26 | min
Shelf Load [ 23]°C
Freeze:
Shelf Temperature ———— sheir Temp sp [ 24 ]°c Hold Time [_3 | min Condenser 5P C Initial Vacuum SP mTorr
Setpoint Drying:
Sep1 2 3 4 5 6 71 B 9 10
PSP P PP
Temperature SP [27.1](27.2] (27.3) [27.4] [21.5] [27.6] [27.8] [27.5] [28.0] [28.1]
Ramp Time [3000]{ 30 [ 31 [ 32 1[ 33 1[ 34 ][ 35 |[ 36 ][ 37 1[ 38
Hold Time [ 46 |[ 47 |[ 48 |[ a3 1[ 50 |[ 51 ][ 52 |[ 53 ][ 54 ]| 55
Vacuum sP | 63 |[ 64 |[ 65 || 66 |[ 67 |[ 68 ][ 69 |[ 70 ][ 71 ][ 72
Vacuum Ramp Time [ 75 | 77 ][ 79 |[ 81 ][ 83 | lll!m [ 89 ]
Pressure Rise SP [ o7 |[ 98 ][ 99 |[ 100][ 101] [ 102][ 103 ][ 104][ 105][ 106]
evaicw iFf [114]( 5 [ 116][ 117][ 18] [110][120][ 121][122] [123]
Product Storage: Backfill/Stoppering:
Temperature SP °c Backfill 4 [ 132]Tor PVGICM DIFF. 3§ [ Manual BE Test..|
Vacuum SP mTorr Stoppering Pressure Rise Closure Time[ 133] sec
End Cycle Control Action J Retest Time[ 124 | min

I Synoptic l Freeze Dry SMART L Leak Test Lanr.(Iun Tes(L Semi-Auto L L L L l

Product Driven Mode Disabled

p—

LyoS™

Notes: When Product Driven Mode is disabled, the temperature setpoint field below the word
“Freeze” will read Shelf Temp SP. When Product Driven Mode is enabled, the temperature

setpoint field below the word “Freeze” will read Product Temp SP.

Your Freeze-Dry Recipe page may differ from the one shown above depending on your
software configuration and purchased options.
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LyoS™ | The Freeze-Dry Recipe
Product Driven Mode Enabled
During the Freezing / Thermal Treatment and Drying phases, when Product Driven
Mode is enabled, the system will control temperature at the shelf temperature setpoint
(i.e., Temperature SP).
During the Freeze phase, the system cools the shelves to the lowest possible
temperature, advancing to the Hold step (i.e., extra freeze) once the product average
temperature (i.e., Probe Avg), which is visible from the Cycle Status pull-down, meets
or exceeds the product temperature setpoint (i.e., Product Temp SP). The system
continues cooling the shelves to the lowest possible temperature during the Hold,
Condenser and Evacuate steps.
Note: The Product Temp SP used during Freezing is different from the Product Temperature
setpoint used during Drying.
FTS Syste f B I8 supervisor @O 05192012 15:05:10
SP SCIENTIFIC - e ® foMEDe®
v Cycle Status » None Active
Batch ID | XX0¢6%. Recipe Name AUTOBFSTOPIEST Product Name | X00000¢
Freezing Thenmal Treatment:
Step 1 2 : ] 4 5 3 ¥ 8 9 10 1" 12 Control With CM P
L IR Ak 0k I & I I % % = . | -
Shelf Temperature ———— Temperatue 5P EDEDEDDEDDE " :.:“ : Mode o 4——— Product Driven
Setpoint Ramg Time E”:H:H:”:“:l::“:”:”:”:"““ roduct Temperature 65.0
Hold Time II“:”:”:I:”:“:”:“:I:”:”:'HH“

Nucleation Control * Pressurize After Step II'

Freeze:
Product Temperature —— Product Temp SP [20.0] °C
Setpoint Drying:
(Used during Freeze)

Hold Time min Condenser SP

Step 1

v
Temperature SP
Ramp Time II'
Hold Time
Vacuum SP
Vacuum Ramp Time II'
Pressure Rise SP III
pvarempirr [ o [[ o J[ o JL o ][ o ][0 ]

Backfill Stoppering:
Backfill Torr
Stoppering
End Cycle

BEEREELE
EEAERELT
BEEERELE
HERERELE
SEAEREEE
FEEE[[El-
EEERERELE
FEEEL [l
FEEELL%

T
®
[00]
[o]
[o]
[o]
[o]
[o]
Lol

Product Storage:
Temperature SP L
Vacuum SP mTornr

Save Recipe "Save As” Recipe Load Recipe

RESRARELE

Depressurize After Step EI

°C

PVG/CH DIFF. $§
Pressure Rise ”
Control Action x

Edit Recipe

Initial Vacuum SP mTorr

b

FEEEE ]
RREEERELS

Shelf Load &~ °C

RRRAEREL

Manual BE Test.
Closure Time E sec

Retest Time IIl min

Synoptic Freeze DryJ SMART [ Leak Test LFuncsinnTeqL Semi-Auto L
l l -

Product Driven Mode Enabled

Notes: When Product Driven Mode is enabled, the temperature setpoint field below the word
“Freeze” will read Product Temp SP. When Product Driven Mode is disabled, the temperature

setpoint field below the word “Freeze” will read Shelf Temp SP.

Your Freeze-Dry Recipe page may differ from the one shown above depending on your

software configuration and purchased options.
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Product Temperature Setpoint

During the Drying phase, when Product Driven Mode is enabled, the Product
Temperature setpoint, which is entered in the field below the Product Driven Mode
field, may be used to end the Drying phase early.

Contrel With CM
Product Driven Mode . <€4—Product Driven Mode Enabled

v

Product Temperature 65.0 94— Product Temperature Setpoint

If at any time during Drying, the product average temperature (i.e., Probe Avg), which
is visible from the Cycle Status pull-down, meets or exceeds the Product Temperature
setpoint, the cycle will immediately transition to the final Drying step (i.e., step 17)
where the system will control at the specified shelf temperature setpoint of that step
(i.e. Temperature SP). The configurable range for the Product Temperature parameter
is -70to 70 °C.

Note: The Product Temperature setpoint used during Drying is different from The Product
Temp SP used during freezing.

Shelf Load

Shelf Load allows product to be loaded into the product chamber in one of two ways,
at ambient temperature (i.e., Shelf Load disabled) or in a controlled environment
(i.e., Shelf Load enabled).

Product loaded at ambient temperature

If your product does not require a controlled environment for stability, it may be loaded
into the product chamber at ambient temperature. If you are loading your product at
ambient temperature, the Shelf Load field should be disabled (i.e. red X).

Shelf Load Disabled

+
Shelf Load P [700]°C

Product loaded in a controlled environment

If your product requires a controlled environment for stability, it may be loaded into the
chamber over time at a defined Shelf Load temperature setpoint. Enable Shelf Load
(i.e., green checkmark) and define the Shelf Load temperature setpoint before starting
your cycle.

Shelf Load Enabled

|

v
Shelf Load °C €—— Shelf Load Setpoint

When the freeze-dry cycle is activated, the system will energize the heating and/or
cooling system to maintain the shelf temperature at the desired setpoint. The
configurable range for the Shelf Load parameter is -70 to 30 °C.

The system will not advance to the next phase (e.g., Vacuum Preseal or Freezing /
Thermal Treatment) until Shelf Load is disabled manually from the Freeze-Dry Recipe
page. To disable, click on the green checkmark. If disabled successfully, the
checkmark will change to a red X.
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| The Freeze-Dry Recipe

Freezing / Thermal Treatment

The Freezing / Thermal Treatment phase of the LyoS™ freeze-dry recipe provides 12
independently configurable thermal cycling (pre-freezing) steps that may be
incorporated into any freezing routine. Within each step, you may program a shelf
temperature setpoint within the range of -70 to 70 °C and Ramp and Hold intervals of
up to 4,320 minutes. A green checkmark above a step column signifies that the step
will be used as part of the freeze-dry cycle. Steps marked with a red X will be skipped
during the cycle.

Freezing/Thermal Treatment:

Step 1 2 3 1 5 (] 7 8 9 10 1 1 Control With CM \;j

V x x ” x x ” x x x x x Product Driven Mode V
TemperatureSP|:||:||:”:H:H:H:H:”:H:”:|°C P ‘ 65.0
Ramp Time E |:| |:| |:| |:| l:l |:| l:I |:| |:| l:l l:l min eenE NEnp e G

Hold Time IIH:”:H:”:H:”:H:H:”:H:”:l min

Notes: Systems configured with Praxair's ControLyo™ Nucleation On-Demand Technology will
include additional recipe parameters below the Freezing / Thermal Treatment steps, which may
be utilized during thermal cycling.

For more information, refer to Freeze-Dry Recipe Operation Section of Chapter 11: Praxair's
ControLyo™ Nucleation On-Demand Technology.

Ramp Time

If a Ramp Time is programmed, the shelves will gradually adjust the temperature from
the current shelf temperature to the temperature setpoint at a rate calculated by the
PLC. Setting a Ramp Time allows for precise control of the rate of change from one
shelf temperature setpoint to another.

The configurable range for this parameter is 0 to 4,320 minutes.

The PLC automatically calculates the rate based on the following formula:

(IShelf Temp. of the current step] — [Shelf Temp. of the previous step]) / (Time for current step) = Rate [°C/min]

Note: Do not include a Ramp Time in the first step of the Freezing / Thermal Treatment phase;
only use a Hold Time. This allows the system to determine a starting point for the calculation of
a ramp rate for the following step(s).
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Hold Time

If no Ramp Time is entered, the shelves will achieve the step’s temperature setpoint
as quickly as possible and maintain that temperature for the length of time defined in
the Hold Time field.

The configurable range for this parameter is 0 to 4,320 minutes.

Note: If “Guaranteed Soak” is disabled, the step timer begins counting down as soon as the
previous step ends, even if the shelf temperature setpoint has not been reached. If “Guaranteed
Soak” is enabled, the step timer will not begin counting down until the shelf temperature is
within the Temperature Deadband. Both Guaranteed Soak and Temperature Deadband may be
set from the Configuration page.

Praxair's ControLyo™ Nucleation On-Demand Technology Control

Systems configured with Praxair's ControLyo™ Nucleation On-Demand Technology
will include additional recipe parameters below the Freezing / Thermal Treatment
steps. These parameters may be utilized for Praxair's ControLyo™ Nucleation On-
Demand Technology control during thermal cycling.

Freezing/Thermal Treatment:

Step 1 2 3 4 5 6 7 8 9 10 11 12 Control With CM V

‘;) * x x ” ” ” x ” ” ” x ProduchrivenMo(Ie\;?

Temperature SP [00]0.0][00J[6.0] 00 ] 0.0][00 ] 60] 0o u0][o0 ] 60]e T —

B | o P
Hotd Time [ 0 [[ 0 [[ 0 [[ o J[ o f[oJ[ o[ o[ o[ 0][ 0]l 0 fmin

Nucleation Control ” Pressurize After Step | 1 | Depressurize After Step[_2 | Shelf Load °c

T

Nucleation Control Pressurization Depressurization
(Enable / Disable) After Step After Step

e Nucleation Control (Enable / Disable). The Nucleation Control field allows you to enable
or disable Praxair's ControLyo™ Nucleation On-Demand Technology control for the
automatic freeze-dry cycle.

e Pressurization After Step. Use the Pressurization After Step field to enter the desired
Freezing / Thermal Treatment step. Once entered, Praxair's ControLyo™ Nucleation On-
Demand Technology control will automatically begin. Purging will automatically precede
the initial pressurization step according to the Nucleation Configuration Settings.

Note: Ensure that the programmed cycle sequence allows sufficient time for purge and
pressurization steps to occur given the full Freezing / Thermal Treatment cycle sequence.

e Depressurization After Step. Use the Depressurization After Step field to enter the
desired Freezing / Thermal Treatment step, after which depressurization will automatically
begin.

Notes: The cycle step selected for the Depressurize After Step cannot occur before the cycle

step selected for the Pressurization After Step. Depressurization will always occur after purging
and pressurization.

For more information, refer to the Freeze-Dry Recipe Operation section of Chapter 11: Praxair’s
ControLyo™ Nucleation On-Demand Technology.
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Nucleation Configuration Settings.

The Freeze-Dry Recipe

Prior to running a freeze-dry cycle configured to utilize Praxair's ControLyo™
Nucleation On-Demand Technology, ensure that the Nucleation Configuration
Settings on the LyoS™ Configuration page are correct for your cycle.

Mucleation Configuration
Number of Purges

Purge Pressurize Hold
Purge Depressurize Hold
Initial Purge Pressure

Final Purge Pressure

Initial Nucleation Pressure
Final Nucleation Pressure
Nucleation Pressure DB
Pressurization Time Out Alarm SP
Depressurization Offset

2
1.0
20
7.0
2.0
28.0
2.0
0.5
240
3.00

min
sec
PSIG
PSIG
PSIG
PSIG
PSIG
sec
PSIG

Nucleation Configuration Settings for systems with the

Praxair ControLyo™ Nucleation On-Demand Technology Option.

Note: For more information, refer to the Nucleation Configuration Settings section of Chapter
10: Maintenance Menu.

Freeze, Extra Freeze, Condenser and Evacuate

The Freeze heading is located between the Freezing / Thermal Treatment phase area
and the Drying phase.

Freeze:
Shelf Temp SP <0 °C

Hold Time

60, min

Condenser SP 0.0 °C

Initial Vacuum SP 4100, mTorr

Below this title, from left to right, are fields for programming the Freeze, Hold

(i.e., extra freeze time), Condenser and Evacuate phases of the freeze-dry cycle. The
fields include Shelf or Product Temperature Setpoint (this depends on whether
Product Driven Mode is enabled on the Recipe page), Hold Time, Condenser Setpoint
and Initial Vacuum Setpoint (i.e., Evacuate phase). These inputs are critical when
transitioning from Freezing / Thermal Treatment to the Drying phase. During this
transition, the system will maintain the product at the shelf temperature setpoint while
energizing the vacuum and condenser systems providing a low-pressure, unrestricted
zone, which allows moisture to flow easily from the product.

The configurable ranges for these parameters are as follows:
e Shelf /Product Temp SP: -70to0 20 °C

e Hold Time: 0 to 4,320 minutes

e Condenser SP:-70t0 -30 °C
e [nitial Vacuum SP: 20 to 1000 millitorr
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Drying

During the Drying phase, the chamber pressure is reduced using vacuum. Heat is
applied to the product causing the frozen water to sublime. Since vapor naturally
travels toward cooler surfaces, the water vapor is collected on the surface of the
condenser. The lyophilizer's condenser must have sufficient surface area and cooling
capacity to hold all of the sublimed water from the batch at a temperature lower than
the product temperature.?

Once all free water is absent from the product at the end of Drying, the shelf
temperature may be increased without causing the product to melt. During the final
step of the Drying phase, the temperature is increased to remove remaining bound
water until the residual water content falls to the range required for optimum product

stability.
Drying:
Step 1 2 B 4 5 E‘ 7 8 9 0 n 2 13 14 15 16 17
B AEEEEEEEEEEEEEXE,
Temperature SP [ 20.0][-20.0] [ 20.0][-20.0] [ 20.0][-20.0] [ 20.0] [ -20.0] [ 20.0] [-20.0] [ 20.0] [ 20.0] [ 20.0] [ 20.0] [ 20.0] [ 25.0] [ 23.0] €
Ramp Time [0 1[0 1[0 1[0 1[0 1[0 ]l o] o] o] o]l o]l o]l ol ol o]l o]l o]mn
Hold Time [ 4 [ 6 J[6s ][5 [es][ 5 J[as][es)[ 6 ] 6 J[ 6 J[ 6 [ 6 [[ 6 ][ 6 [ 3][ 2 ]min
vacuum sP [ 67 |[ 67 |[ o7 |[ o7 ][ e7 ][ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 J[ 67 |[800][800] mTon
vacuum Ramp Time [ 0 ][ 0 [l o J[ o J[oJ[e][o[oel[ol[olfo]lol[ol[o][o][o][0]min
PressureRise P [ 0 J[ o [ 0 [[oJ[ o J[ o[ o[ o[ o[ o]l o[ ol[ol[of[o][o][o]mTom
pvecmoiFF [0 JL o J[ o Jl o[ oJl ool ol e]l o]l ol ollo[ollollo]lo]mTom

Note: The parameters displayed above are for illustrative purposes only.

Drying Phase Steps

The LyoS™ Freeze-Dry Recipe page allows you to program up to 17 Drying steps.
Within each step, you may program a temperature setpoint, which is monitored and
controlled according to the temperature of the shelves and the temperature Ramp and
Hold intervals. Unlike the steps in the Freezing / Thermal Treatment phase, Drying
steps may be configured to control the system vacuum level according to the Vacuum
Setpoint (SP) and Vacuum Ramp Time.

Note: A Vacuum Ramp Time of zero (0) instructs the system to obtain the Vacuum SP as
quickly as possible. Once the setpoint is obtained, the cycle will hold at the current step until all
other step parameters are obtained.

A green checkmark above a Drying step column signifies that the step will be used as
part of the freeze-dry cycle. Steps marked with a red X are disabled and will not be
executed during the cycle.

The configurable ranges for the parameters in the Drying phase are as follows:
e Temperature SP:-70to 70 °C
e Ramp Time: 0 to 4,320 minutes
e Hold Time: 0 to 4,320 minutes
e Vacuum SP: 0 to 900 millitorr

e Vacuum Ramp Time: 0 to 4,320 minutes

2 During the Drying phase, the condenser is typically cooled to a minimum of 15 °C below the current product temperature.

40 Rev 012, 07/15
© SP Scientific 2015



LyoS™ | The Freeze-Dry Recipe

Barometric Endpoint / Pressure Rise Testing

Barometric Endpoint testing can be a useful way of determining the endpoint of
(primary) drying. It relies on closing the Isolation Valve between the product chamber
and condenser chamber and observing the consequent rise in pressure. The time that
the Isolation Valve is closed is generally short (i.e., 15 to 30 seconds). The rate of
pressure rise while the Isolation Valve is closed is an indication of product dryness.

A row of programmable fields for each Drying step will be included on the Freeze-Dry
Recipe layout for Barometric Endpoint / Pressure Rise testing. The configurable range
for this parameter is 0 to 999 millitorr.

Note: A value of zero (0) will disable the test for that step.

Drying:
Step 1 2 3 4 5 6 7 8 10 1 12 13 14 15 16 17
A A AR A AR LA AR A AR AR AR A
Temperature SP ﬁﬁ@ﬁﬂﬂﬁ@m [20.0][-20.0] [-20.0] [ 20.0] [-20.0] [ 20.0] [25.0][23.0] °C
Ramp Time [ 0 ][ 0 [[ o [0 [ o ][ o[ o]l o[ o]l o][ol[o][ol[o][al[o][0]min
Hotd Time [ 4 1[ 6 ][ 65 [ 65 ][ 65 ][ 5 [[35[65 ][ 6 [ 6 ][ 6 I[ 6 ][ 6 ][ 6 ][ 6][3][2]min
vacuum SP [ 67 |[ 67 |[ 67 [ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[800][ 600 ] mTorr
Vacuum Ramp Time TTTTT‘TTT 0 T‘TTTTTIE
“ressure Rise SP | 0 [[ o [ o |[ o [ o ][ o[ o ][ o]l e[ ol[o][e][ol]lol[e][ a0
pve/em DiFF [0 1[0 108 0o o e o e et o e 1T I 0 10 [[ o [mTor

Pressure Rise
Setpoint Fields

Note: The parameters displayed above are for illustrative purposes only and are not intended to
be used as a guide for programming setpoints for Pressure Rise testing.

Additional configuration fields are located at the bottom right corner of the Freeze-Dry
Recipe page layout.

Pressure Rise Enable / Disable

PVG/CM DIFF. x/ | Manual BE Test.

Pressure Rise 4 Closure Time [ 0 | sec < Pressure Rise Isolation Valve Closure Time
Control Action x Retest Time [ 0| min< Pressure Rise Retest Time
A

Pressure Control Action Enable / Disable

Note: The parameters displayed above are for illustrative purposes only and are not intended to
be used as a guide for configuring Pressure Rise testing.
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To enable Pressure Rise testing, you must enable Pressure Rise (as indicated by a
green checkmark) and program a Pressure Rise SP (setpoint) in at least one Drying
step. You will also need to enter an Isolation Valve Closure Time or Pressure Rise
test time.

Note: Pressure Rise testing will not begin until all configured hold times have expired for the
active step.

Enabling Pressure Rise causes the system to close the Isolation Valve, record the
product chamber vacuum level and start the test timer according to the specified
Closure Time setpoint for each Drying step programmed to perform a pressure rise
test. When the valve Closure Time expires, the system subtracts the initial vacuum
level from the current vacuum level. The Pressure Rise result, whether it meets your
criteria for passing or not as defined by the Pressure Rise SP (setpoint), is displayed
on the Cycle Status pull-down. The configurable range for Closure Time is 0 to 600
seconds.

If you prefer to continue testing the Pressure Rise for each step until a passing result
is achieved, you may enable Pressure Control Action (indicated by green checkmark)
and program a Retest Time. The configurable range for Retest Time is 0 to 3,200
minutes.

If both Pressure Rise and Control Action are enabled, and the cycle reaches a Drying
step programmed to perform a pressure rise test, the system once again closes the
Isolation Valve, records the product chamber vacuum level and starts the test timer
according to your Closure Time setpoint. When the valve Closure Time expires, the
system subtracts the initial vacuum level from the current vacuum level. The
difference here is that if the resulting Pressure Rise is not less than or equal to your
Pressure Rise SP (setpoint) for the tested step, the Isolation Valve opens and the
cycle holds at the current step for the specified Retest Time. Once the Retest Time
expires, the cycle repeats the Pressure Rise test for the active step. This process
repeats until the Pressure Rise test passes according to your Pressure Rise SP
(setpoint).

Manual BE (Barometric Endpoint) Test

The LyoS™ control system allows users to manipulate the Isolation Valve manually
from the Freeze-Dry Recipe page while the Drying phase of a freeze-dry cycle is in
process. This is achieved by clicking the Manual BE Test button on the Freeze-Dry
Recipe page, which will trigger the Isolation Valve to close for the duration of time (in
seconds) entered into the Closure Time field.

Manual BE Test.| «——— Manual BE Test
Closure Time III seC €

Retest Time III min

Note: Manual BE is not enabled for use during the Freezing phases of a freeze-dry cycle.

Manual BE Test Isolation Valve Closure Time (Seconds)

WARNING! LEAVING THE ISOLATION VALVE CLOSED FOR A LONG PERIOD OF
TIME WILL INCREASE CHAMBER PRESSURE WHICH MAY DAMAGE YOUR
PRODUCT OR SYSTEM. USE CAUTION WHEN CLOSING THE ISOLATION VALVE
FOR AN EXTENDED PERIOD OF TIME.
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Pirani Vacuum Gauge / Capacitance Manometer Differential Feedback
(PVG/CM DIFF)

Pirani vacuum gauge / capacitance manometer differential feedback testing allows
you to execute a vacuum differential test at the end of each Drying step to assist in
determining the end of the Drying phase.

A row of programmable fields for each Drying step will be included on the Freeze-Dry
Recipe layout for Pirani Capacitance Differential Feedback testing. The configurable
range for this parameter is 0 to 999 millitorr.

Note: A value of zero (0) will disable the test for that step.

Drying:
Step 1 2 3 4 5 6 T 8 9 10 1 12 13 14 15 16 17
VPP PP VPP
Temperature SP [20.01[-20.0] [20.0] [20.0] [20.0 [ 20.0] [-20.0] [20.0] [20.0] [ 20.0] [-20.0] [20.0] [ 20.0] [ 20.0] [20.0] [25 0] [23.0] °C
Ramp Time [ 0 ][ 0 [[ o [ o [ o ][ e[ o[ o]l o[ o]l ol[o][o][o][ao][o][o|min
Hotd Time [ 4 |[ 6 1[5 [ 65 [ 65 ][ 5 1[5 ][e5 ][ 6 [ 6 ][ ][ 6 [[6][6][6][3][2]min
vacuum sP [ 67 ][ 67 |[ 67 |[ 67 |[ 67 ][ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 |[ 67 ][ 67 |[ 67 |[ 67 ][ 800][500] mTorr
Vacuum Ramp Time [ 0 [ 0 ][0 [[ o [[ o[ o ][0 ][ e J[o][ o ][ o]l e[ o][o][0o][e][0]min
Pressure Rise SP [ 0 || 0 |0 1l el o Lo llollellollellollelloll o]l ol e [0 |mTon
/,.,.,_._-_ s pvaremirr [ o 1] o 1[0 J[ e J[o 1[0 1[0 Jl e J[ o[ o 1[0 ][0 [ o[ o I[ o [[ o [0 |migi g

Pirani Capacitance Differential
Feedback Setpoint Fields

Note: The parameters displayed above are for illustrative purposes only and are not intended to
be used as a guide for programming setpoints when performing Pirani Capacitance Differential
Feedback (PVG/CM DIFF) testing.

An additional configuration field is located in the bottom right corner of the Freeze-Dry
Recipe page layout.

Pirani Vacuum Gauge / Capacitance
Manometer Differential Feedback Enable / Disable

K
PVG/CM DIFF. ¢ ~ Manual BE Test
Pressure Rise V Closure Time IIl sec
Control Action ” Retest Time IIl min

When enabled, the Pirani Vacuum Gauge / Capacitance Manometer Differential
Feedback feature stops the system from advancing to the next step until the
difference between the Pirani vacuum gauge and the capacitance manometer is less
than the defined PVG/CM DIFF setpoint. The PVG/CM DIFF result is displayed on the
Cycle Status pull-down.
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Backfill / Stoppering

Your LyoS™ freeze-dry cycle page incorporates backfill and stoppering functions.
These functions allow you to automatically backfill and/or activate the stoppering
system at the end of the freeze-dry cycle. Enabling Backfill will also allow you to set a
backfill setpoint. The configurable range for this parameter is 0 to 800 millibar (mBar).

Product Storage: Backfill/'Stoppering:
Temperature SP | 20.0| °C Backfill < mBarl— Backfill Setpoint
Vacuum SP | 0 | mTomr Stoppering &
End Cycle

If automatic backfill and stoppering are enabled at the start of the cycle, backfill and
stoppering will occur automatically after the last programmed drying step. The vacuum
pump will be deactivated and the backfill valve on the product chamber will open to
allow nitrogen, room air or customer specified inert gas in until the backfill setpoint is
reached. At that point, the valve will close and the shelves will compress. SP Scientific
recommends performing backfill and stoppering with full trays of vials.

After stoppering, the vacuum pump remains off and the shelves heat or cool to the
Product Storage shelf setpoint. Once the system completes the backfill and/or
stoppering functions, the cycle will return to the Product Storage phase until the End
Cycle function is selected.

Product Storage

The Product Storage phase allows you to define the conditions in which your product
will be stored after the completion of the freeze-dry cycle. The system will remain at
the Storage Temperature and Storage Pressure indefinitely until the cycle is cancelled
or ended using the End Cycle function. The configurable ranges for these parameters
are -70 to 70 °C and 0 to 1000 millitorr.

If automatic backfill and/or stoppering is enabled, the cycle will perform the required
functions and then return to the Product Storage phase. The cycle must be ended
manually.

If your LyoS™ control system is configured with SMART Freeze Dryer™ technology,

the Final Shelf Setpoint temperature programmed from the SMART page will override
the Product Storage Temperature SP programmed from the Freeze-Dry Recipe page
when the system is operating in SMART Freeze Dryer™ technology mode.
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End Cycle

Upon completion of the freeze-dry cycle, you will need to follow a series of steps to
ensure your product may be removed safely from the product chamber.

Note: Before removing your product from the chamber, you will need to release vacuum from
the system and allow it to equalize to atmospheric pressure.

Product Storage (Backfill and Stoppering Disabled)

If your system is in the Product Storage phase at the end of a freeze-dry cycle and
neither automatic backfill or automatic stoppering were enabled as part of the cycle, a
green checkmark will appear to the right of your Product Storage Temperature

Setpoint.
Product Storage: Backfill/'Stoppering:
Temperature SP C @ Backfill g@
Vacuum SP [ 0 | mTorr Stoppering P «—————= Backfill and Stoppering Disable
End Cycle

Complete the Cycle

1. To end the freeze-dry cycle, select the green checkmark to the right of the
Product Storage Temperature SP (setpoint).

2. The system will release vacuum from the system.

Backfill / Stopper Prior to End Cycle

3. If you would prefer not end the cycle at this point, you may enable Backfill
and/or Stoppering to begin backfilling the product chamber and/or activating
the stoppering mechanism immediately.

4. Once the backfill and/or stoppering tasks are complete, a green checkmark
will appear to the right of the End Cycle field.

End Cycle

5. Select this green checkmark to end the freeze-dry cycle.

6. The system will release vacuum from the system.
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Product Storage (Backfill and/or Stoppering Enabled)

If backfill and/or stoppering are enabled as part of the freeze-dry cycle, the cycle will
perform the required functions and return to the Product Storage phase.

Product Storage: Backill/Stoppering: L — Backfill Enabled
Temperature SP = ¢ Backfill <~ mBar
Vacuum SP E mTomm Stoppering x
End Cycle
Product Storage: Backfill'Stoppering:
Temperature SP ={& Backfill C.’/
Vacuum SP [ 0 | mTon Stoppering § €—————— Backfill and Stoppering Enabled
End Cycle

7. Once the cycle returns to the Product Storage phase, a green checkmark will
appear to the right of the End Cycle field.

Product Storage: Backfill/Stoppering:
Temperature SP | 20.0| °C Backfill Qy’ mBar
Vacuum SP [ 0 mTorr Stoppering ,é)

End Cycle ' «——— End Cycle

8. Select this green checkmark to end the freeze-dry cycle.

9. The system will release vacuum from the system.
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Recipe Management

Note: If your system is configured with the SEC3 option, refer to Recipe Management section
of Chapter 14: SEC3 Security Option (21 CFR Part 11 Compliant-Capable).

After becoming acquainted with the Freeze-Dry Recipe page, you may create, save,
load, delete and otherwise modify recipes using the LyoS™ Recipe Manager.

While completed recipes may be printed or discarded after use, recipes may also be
saved and loaded for future use. To save, load or delete recipes, choose the

appropriate button on the Freeze-Dry Recipe page. Recipes are maintained using
Microsoft® Access®.

Note: Recipes cannot be saved or loaded while an automatic freeze-dry cycle is active.

F7Ss Sgswy-
SP sCi

& SUPERVISOR

— o 6 08/06/2014 11:48:35
ENTIFIC / O e Door Open!

Pevwewe

k\v Cycle Status W None Active
Batch ID || MTMAUTOTEST Recipe Name Product Name | 5% SUCROSE
Freezing/Thermal Treatment:
Sep 1 2 3 a4 5 6 7 8 9 10 11 12 Control With CM
v x x ” x x x x ” x ” x Pn:»du¢:1DrivenMcn‘le:;)>
Temperature 5P [20.0) [20.0] [0 ][00 ][0 ] [oo] [oo][oo][oo][os][oo][0o]c
Ramp Time [0 )00 1 )00 0 I 00 I ] i ProductTempereuce
Hotd Time [ 1 ][ 2 J[ 60 J[ o J[ o J[ o JL o f[ o J[ o ][ 0 ][ 0 J[ 0 Jmin

Nucleation Control x Pressurize After Step Iil Depressurize After Step Shelf Load \;) °C

Freeze:

Product Temp SP oE Hold Time [ 0 | min Condenser SP °C Initial Vacuum SP mTorr
e Sep 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
PV P RRR R AREARARARRRAERR &
Temperature 5P [-5.0][ 5.0 ][ 1.0][ 5.0 ][00 ][00 ][wo][oo][oo][oo][oo][o0][oo][oo][o0][co] 200]
Ramp Time [ 10 J[ 20 [[ o [ o [[ o [[ o [ o [[ o 1l o J[ o J[ o[ o[ o [ o[ o ][ 2 ][ 4 Jmin
Hold Time [ 20 [ 48 |[ 37 ][ 20 [ o J[ o J[ o J[ o J[ o [ o J[ o [ o[ o[ o J[ o[ [ 3 |min
Vacuum SP [aoo] (ool [ o 1[0 o I o J o 1o o o o 10 1[0 J[775][420] mTore
Vacuum Ramp Time Codlo oo o oo Jo o o o Jlo 4o 1[0 [ 6 min
Pressure Rise SP Lol o Jlo ool ol ool ol o[ o]l o[ o]l o |[t0]mTor
PVGICM DIFF Co 1o 1o Il o o I o o Jo o 1o JTo 100 3o 1[250][ 200 ] mTorr
Product Storage: Backfill/Stoppering:
Temperature SP °C Backfill 4 [ 0]Torr pvG/CM DIFF. $§ Manual BE Test
Vacuum SP mTorr Stoppering ” Pressure Rise x Closure Time sec
End Cycle Control Action $§ Retest Time[ 0| min
Save Recipe Load Recipe Delete Recipe Edit Recipe

I Synoptic Freeze Dry

Freeze-Dry Recipe Page

—

SMART L Leak Test LFunctionTele Semi-Auto L

[ ) |

Notes: Your actual Freeze-Dry Recipe page may differ from the one shown above depending
on your software configuration and purchased options. The parameters displayed above are for
illustrative purposes only.
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Creating and Modifying Recipes

To create or modify a recipe, select the Edit Recipe button on the Freeze-Dry Recipe
page. All fields will turn gray, which signals that they are available for editing.

Recipe parameters may be modified and entered during an active freeze-dry cycle.
However, since active recipes are accessed directly from the PLC they cannot be
saved to the PC during the cycle. To save a recipe that was modified mid-cycle, wait
for the active freeze-dry cycle to complete and refer to the Saving Recipes section of
this chapter.

To prevent fields from unintended changes, select the Edit Recipe button again.
Fields are unavailable for editing when their background appears solid white. Toggling
the Edit recipe button locks and unlocks the ability to edit recipe fields.

Note: You may also prevent editing of the Freeze-Dry Recipe and other automatic cycle
parameters by limiting security access/privilege levels of individual users or user groups. For
more information, refer to Chapter 13: SEC1 Standard Security or Chapter 14: SEC 3 Security
Option (21 CFR Part 11 Compliant-Capable).

Saving Recipes

After entering Freeze-Dry Recipe parameters, your recipe may be saved and stored in
the lyophilizer's PLC.

Note: Communication between the PLC and the computer must be established for the Recipe
Manager to operate properly. If you are having problems with recipe management functionality,
check that all cables are connected and that data is displayed properly on the Synoptic page.

To save a recipe:

1. Click the Save Recipe button on the Freeze-Dry Recipe screen.

2. Enter a name for your recipe then click the Save button.

Save Recipe @

Enter Recipe Name

Recipe Name: | |

Cancel ‘ Save

3. The Recipe Manager function will verify if the recipe name currently exists.

a. If the recipe name is available, the recipe is saved and the system will
close and exit.

b. If the recipe name is availabe but an error message occurs, check the
error message for what caused the error.

c. If the recipe name currently exists, you will be prompted to overwrite the
existing recipe.
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Save Recipe 23

WorkSpace Application 3

R This name already exists, Overwrite?

v | [ Mo

1. Click Yes to overwrite the existing recipe.

2. Choose No to enter a new name.

Loading Recipes
Once a recipe has been saved to the PLC, it may be loaded to the Freeze-Dry Recipe
page for use.
To load a recipe to the Freeze-Dry Recipe page:
1. From the Freeze-Dry Recipe page, click the Load Recipe button.

2. The Recipe Download dialog will open. Select a Recipe from the combo box
drop-down list.

TRecl'pe Download @

Select Recipe to Download

Recipe Name: | | j

Cancel

3. Once selected, the recipe will download and exit out of the dialog box.

4. Choose cancel before selecting a recipe to exit the Recipe Download
function.
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Deleting Recipes
To delete a previously saved recipe:

1. Click the Delete Recipe button from the Freeze-Dry Recipe page.

2. The Delete Recipe dialog will open. Select a Recipe from the combo box
drop-down list.

F)el’ete Recipe

Select Recipe to Delete

Recipe Name: | j

Exit

3. A message will appear asking you if you want to delete the recipe.
Note: Use caution when deleting recipes. Deleted recipes may not be recovered.

4. Click Yes to delete and Exit or No to Cancel and Exit.
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Running a Freeze-Dry Cycle

Before running your freeze-dry cycle, you may add a Batch ID and/or Product Name
for identification purposes. This can be accomplished by selecting the Batch ID or
Product Name button while the Freeze-Dry Recipe page is in editable mode, and
entering the desired information into the corresponding pop-up field.

‘ Batch ID £ XX)0006 | ‘ ‘Protluct Name | XX0000 |
Freeze Dry Freeze Dry
Please enter 5 Batch ID Please enter a Product Mame

If a controlled temperature is desired for loading product, select Shelf Load field and, if
required, enter a loading temperature to energize the shelf heating and cooling
system.

Note: The system will not advance to the Freezing / Thermal Treatment phase until Shelf Load
is disabled manually from the Freeze-Dry Recipe page.

Once a recipe has been programmed, saved and/or downloaded, you may click the
Play button to begin the automated freeze-dry cycle. Click the Stop button at any time
during an automatic cycle to abort the cycle.

Note: You must have the Freeze-Dry Recipe page open when starting a freeze-dry cycle.

Play Button (Select to start an automated cycle)

G eﬁ—Stop Button (Select to abort an automated cycle)

None Active

The system will attempt to advance through the freeze-dry cycle, from Freezing /
Thermal Treatment to the Storage phase, without the need for additional user inputs.

Recipe parameters may be modified during an active automatic cycle. However, since
active recipes are accessed directly from the PLC they cannot be saved to the PC
during the cycle.

Note: To save a recipe that was modified mid-cycle, wait for the active freeze-dry cycle to
complete and refer to the Saving Recipes section of this chapter.

To advance out of the Storage phase, you must select the check mark to the right of
the Temperature SP (setpoint) or the check mark to the right of the End Cycle field (if
Backfill and/or Stoppering were enabled).

Note: For more information, refer to the End Cycle section of this chapter.
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Chapter

Leak Test 6

Overview

Real or virtual vacuum leaks shall cause a decrease in the lyophilizer’s ability to
achieve the lowest specified vacuum (blank-off). The LyoS™ Leak Test page provides
you with the means to test the tightness of the Iyophilizer's complete vacuum system.
By running a leak test cycle and evaluating the results, an acceptance value can be

established and used for comparison against later tests to assure uniform operational
performance.

Note: The test should always be performed on a clean, dry and empty system.

FTS SyﬂmT o & F1X Supervisor @ € 05132015 08:56:52
SP SCIENTIFIC _ g @ come@®
W Cycle Status v e None Active
’,—"'— Test Inputs. \‘\\
," Condenser SP iS5 °C \\
i \
1§ Vacuum SP 100 mTorr I: Leak Test |nputs
‘\ Vacuum Stabilization Time 20 min J
-
S Test Duration 60 min_-~"

// Test Results \\
yal Condenser Time 8 | min \\\
," Vacuum Time 13 | min ‘\‘
‘ll Stabilization Time Elapsed 20 min “I
| Tz Hieed 60 (i ! Leak Test Results
‘\‘ Vacuum Level (Start) 97 | mTorr /'
\ Vacuum Level (End) 106 | mTorr /7
\‘\ Test Result 9 | mTorr/Hr '/'
N 0.00042] T eLisec .~
N

-
S

l Synoptic LFreeze Dry L SMART L Leak Test FunctionTele Semi-Auto L L L L .

Leak Test Page

Note: The parameters displayed above are for illustrative purposes only and are not intended to
be used as a guide for performing a Leak Test.

During the automated Leak Test, the system remains undisturbed for a selected

period and the start and end vacuum levels are recorded. The Leak Rate is then
calculated and results are displayed.
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Units of Measure

The calculated results can be displayed in different units of measure based on the
user’s selection on the Configuration page. Calculated Rate of Rise will be displayed
as mTorr/Hr or uBar/Hr and Volume Based Leak Rate can be displayed as TeL/sec or
mBareL/sec. It is important to select the preferred units of measure before performing
the Leak Test. Once results are calculated, the system cannot convert the values.

Note: Preferred units of measure for the results of the Leak Rate Test are selected using the
Configuration page.

Programming a Leak Test Cycle

The Leak Test page offers the following data input fields.

Test Inputs
Condenser SP F0:0pd °C

Vacuum SP 100 mTon
Vacuum Stabilization Time 10 " min

Test Duration 60— min

Condenser Setpoint

The Condenser Setpoint is the temperature setpoint that the condenser must achieve
before the vacuum system will be energized. This value may be set close to the
lyophilizer's lowest specified condenser temperature (blank-off), though condenser
setpoints of -45 °C and -50 °C may be a sufficient starting point. The configurable
range for this parameter is -75 to 20 °C.

Vacuum Setpoint

The Vacuum Setpoint is the pressure setpoint that the product chamber must achieve
before the cycle begins the Leak Test. The configurable range for this parameter is 20
to 1000 millitorr, though a vacuum setpoint of 100 millitorr is usually sufficient.

Vacuum Stabilization Time

The Vacuum Stabilization Time is the amount of time the cycle allows for the
condenser to pull-down to its lowest possible temperature. This timer begins after the
condenser has reached the Condenser Setpoint and after the Vacuum Setpoint has
been achieved. When the Vacuum Stabilization Time expires, the initial vacuum
pressure, Vacuum Level (Start), is recorded and the leak test begins.

Be sure to allow the system sufficient time to stabilize in order to avoid inaccurate
negative leak rate results. A Vacuum Stabilization Time of 10 to 15 minutes is

sufficient in most cases. The configurable range for this parameter is 0 to 4,320
minutes.

Note: Setting an insufficient stabilization time may provide inconsistent and inaccurate results.
See Test Duration.
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Test Duration

The Test Duration parameter is the specified period during which the actual vacuum
leak test is performed. The configurable range for this parameter is 5 to 4,320
minutes; however, a duration between 60 and 120 minutes is preferred for optimum
results.

Note: Since vacuum rate of rise is constant, longer test times are preferred and provide greater
accuracy.

The condenser remains at its lowest specified condenser temperature (blank-off) for
the duration of the test. After the Test Duration, the final vacuum level (i.e., Vacuum
Level (End)), is recorded and the leak rate test results are displayed.

The system automatically releases vacuum at test completion.

Running a Leak Test

After programming your Leak Test, you may begin the leak test by selecting the Play
button at the top of the Leak Test page.

Play Button Print Button
® e Poaoveee
None Active

After the cycle completes, the system will automatically release vacuum to atmospheric
pressure. Leak Test results shall be displayed in the Test Results section of the page. Results
may be printed by clicking Print button at the top of the Leak Test page.
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The Function Test page offers the ability to automatically test the performance of your
lyophilizer with an emphasis on major subsystems, such as the shelf heat transfer
system, refrigeration system and vacuum system.

FTS s;;:;zc:T - {8 iFIX Supervisor @ € 05132015 08:59:25
SP SCIENTIFIC /'@ 0 G @ 6 e @ @
W Cycle Status W -~ None Active
e Freeze Temperature 40.0 b, 2 Cold Test Temperature £0.0 | T
,\” Additional Freeze Time 60 Min. Cold Test Time 120 Min. \)—_ Function Test
\\~\~ Condenser Test Temperature -60.0 °C Warm Test Temperature 40.0 b “_/' In p uts
=~ mTorr Warm Test Time 120 _I_lin_. __________
et s
s Cold Test ~ Warm Test Current Status.
" Probe# [ 594]C 38.8|°C Freeze Test Time to SP 1] Min. S
// Probe #2 [ 59.8 [°C 39.0 |°C Lowest Shelf Temperature J14 | °C \\
// Probe #3 | -58.2 |°C 39.0 |*C Condenser Test Time to SP 0 Min. \\
/" Probe #4 -58.0 |°C 38.5 |°C Lowest Condenser Temperature -90.8 °C \\\
l/ Probe #5 -59.4 |°C 39.2 |*C Vacuum Test Time to SP 15 Min. \‘
g Probe #6 | -59.7 |°C 39.3 |*C Lowest Vacuum 0 mTorr )
'," Probe #7 -59.1 |°C 39.0 |°C Heat Test Rate of Change 2.0 °C/Min. \\ll—_ Function Test
i Probe #8 | -59.6 |°C 38.8 |°C Cold Test Vacuum 100 mTorr 1 Results
) Probe #9 | 59.3 |°C 39.3 |°C A
‘\‘ Probe #10 | -59.3 |°C 39.3 |°C ':'
by Probe #11 -58.7 |°C 39.2 |°C J
kY Probe #12 [ 58.8]°C 39.0 |°C J
‘\\ Probe #13 | 59.6 |°C 39.0 |°C ',"
‘\ Probe #14 | -59.5 |°C 38.8 |°C /’
. Probe #15 | 587 |°C 39.3 |°C d
\N\\ Probe #16 | 58.3 |°C 39.2 |°C /,f’
\*SlLelfTemp. -59.9 [°C 40.0 |°C /,,/
PrBli'.A!'g~~ -59.0 [°C 390 = ==

l Synoptic LFreeze Dry L SMART L Leak Test LFuncﬁon Testl Semi-Auto L L L L l

Function Test Page

Notes: Your Function Test page may vary from the page shown, depending on the options
purchased with your system.

The parameters displayed above are for illustrative purposes only and are not intended to be
used as a guide for performing a Function Test.

By running an automated Function Test and evaluating the results, acceptance values
can be established and used for comparison against later tests to assure uniform
operational performance.

Note: The test should always be performed on a clean, dry and empty system.

Upon completion of the Function Test cycle, you will receive values for Freeze Test
Time to Setpoint, Lowest Shelf Temperature, Condenser Test Time to Setpoint,
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Lowest Condenser Temperature, Vacuum Test Time to Setpoint, Lowest Vacuum,
Heat Test Rate of Change and Cold Test Vacuum.

Additionally, product probe test data at the specified Cold Test and Warm Test
temperatures is captured and displayed in the Cold Test and Warm Test results data
columns. This data may also be obtained from the Historical Trends page.

Using Product Probes for Testing

During the Function Test, you may test the lyophilizer's shelf temperature uniformity
capabilities at specific cold and warm test temperatures. When testing the
temperature uniformity capabilities of the product shelves, you may use the product
probes supplied with your system.

ASSESSING THE SHELF TEMPERATURE UNIFORMITY CAPABILITIES OF YOUR
LYOPHILIZER MAY REQUIRE RUNNING MULTIPLE FUNCTION TESTS WITH
MULTIPLE PROBE PLACEMENT CONFIGURATIONS DEPENDING ON THE NUMBER
OF SHELVES IN THE PRODUCT CHAMBER AS COMPARED TO THE NUMBER OF

W SUPPLIED PRODUCT PROBES.

ADDITIONAL EQUIPMENT, SUCH AS AN EXTERNAL DATA LOGGER MAY BE
UTILIZED TO ASSIST IN MAPPING PRODUCT SHELVES DURING THE FUNCTION
TEST, HOWEVER, IF THIS TYPE OF EQUIPMENT IS UNAVAILABLE SIMPLY RUN
ADDITIONAL TESTS AND USE MULTIPLE PROBE PLACEMENT CONFIGURATIONS.

Product Probe Placement

SP Scientific recommends positioning product probes on similar locations on each
shelf to accurately assess the uniformity across individual shelves as well as the
uniformity from one shelf to another.

One suggestion is to position the first two product probes in the product chamber on
the top usable shelf approximately one (1) to two (2) inches in from the side, and two
(2) inches back from the front corners of the shelf. Additional probes should be
positioned similarly on all other usable shelves. Intersperse product probes as evenly
as possible throughout the chamber. If sufficient probes are available, position them
on the middle areas of each shelf (i.e., front/middle, middle/middle, back/middle).

When placing product probes on the shelves:

1. Make sure shelf surfaces are clean, dry and at room temperature.

2. Submerge the product probe end into the compound, ensuring that the
compound completely covers the probe.

3. Secure the product probe with a piece of aluminum foil tape. To prevent the
product probe wire from pulling the probe out of position, tape down the wire
two inches back from the probe.

4. Repeat the procedure for the remaining product probes.
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Programming a Function Test Cycle

The Function Test page includes several programmable value fields.

Freeze Temperature 40.0 °C Cold Test Temperature 40.0 °C
Additional Freeze Time 60 Min. Cold Test Time 90 Min.

Condenser Test Temperature 70.0 °C Warm Test Temperature 40.0 °C
Vacuum Test Pressure 100 mTorr Warm Test Time 90 Min.

Freeze Temperature

The Freeze Temperature is the shelf temperature setpoint that the system will use to
determine the Freeze Test Time to Setpoint. During the Freeze phase of the Function
Test, the system shall direct all of the refrigeration system’s cooling capacity to the
shelves to provide maximum cooling until the shelves reach the Freeze Temperature
setpoint. The time it takes for the shelves to reach the setpoint is calculated and
displayed in the results area as the Freeze Test Time to SP (setpoint), which is
commonly referred to as shelf pull-down.

The Lowest Shelf Temperature is also determined during this phase and updated
accordingly throughout the test.

The configurable range for this parameter is -70 to 25 °C.

Additional Freeze Time

Additional Freeze Time is the amount of time that the shelves will continue to be
cooled after reaching the Freeze Temperature setpoint and before entering the
Condenser phase of the Function Test. While this phase is optional, the setpoint is
typically used to allow the shelves time to pull-down to their lowest possible
temperature (i.e., Lowest Shelf Temperature). The Lowest Shelf Temperature is
updated after this phase.

The configurable range for this parameter is 0 to 4,320 minutes.

Condenser Test Temperature

The Condenser Test Temperature is the temperature setpoint that the condenser
must achieve before the vacuum system will be energized. During this phase, all of
the refrigeration system’s cooling capacity is directed to the condenser. The cycle
advances to the next phase when the condenser temperature is equal to or less than
the Condenser Test Temperature setpoint.

The Condenser Test Time to SP (setpoint), commonly referred to as condenser pull-
down, as well as the Lowest Condenser Temperature are determined during this
phase.

The configurable range for this parameter is -75 to -25 °C.
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Vacuum Test Pressure

The Vacuum Test Pressure is the pressure setpoint that the system must achieve
during the Function Test. The vacuum system maintains system pressure at the
Vacuum Test Pressure setpoint during the Cold Test phase. The Lowest Vacuum and
the Vacuum Test Time to Setpoint, commonly referred to as vacuum pull-down, are
determined during this phase. Since the condenser continues to pull-down during this
phase, the Lowest Condenser Temperature is updated after this phase.

The configurable range for this parameter is 20 to 900 millitorr.

Note: During the Warm Test phase, the system is evacuated to the lowest possible vacuum
(vacuum blank-off pressure).

Cold Test Temperature

The Cold Test Temperature is the temperature that the shelves must achieve and
maintain for the Cold Test phase of the test. For example, to test shelf temperature
uniformity at -40 °C, enter -40 °C as your Cold Test Temperature setpoint.

During the Cold test phase, the vacuum system maintains system pressure at the
Vacuum Test Pressure setpoint. Once the Cold Test Time expires, the system warms
the shelves to the Warm Test Temperature setpoint as quickly as possible and
maintains the shelf temperature at the setpoint for the duration of the Warm Test
phase.

Data acquired during this phase shall be used to determine shelf temperature
uniformity and the Heat Test Rate of Change. Cold Test probe readings are captured
and displayed in the Cold Test results column.

The configurable range for this parameter is -60 to 0 °C.

Cold Test Time

The Cold Test Time setpoint is the amount of time that the shelves will hold at the
Cold Test Temperature setpoint; essentially, the configured duration of the Cold Test
phase.

The configurable range for this parameter is 5 to 4,320 minutes.
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Warm Test Temperature

The Warm Test Temperature is the temperature that the shelves must achieve and
maintain for the Warm Test phase of the test. This setpoint is also used to calculate
the Heat Test Rate of Change. For example, to test shelf temperature uniformity at
40 °C with 40 °C as your cutoff temperature for determining the Heat Test Rate of
Change, enter 40 °C as your Warm Test Temperature setpoint.

Note: When the Shelf Temperature is 5 °C above the Cold Test Temperature setpoint, the
system starts calculating the Heat Test Rate of Change.

Upon completion of the Cold Test phase, the system warms the shelves to the Warm
Test Temperature setpoint as quickly as possible and maintains the shelf temperature
at the setpoint for the duration of the Warm Test phase. The system is evacuated to
the lowest possible vacuum (vacuum blank-off pressure) and the results data for
Lowest Vacuum is updated.

The Heat Test Rate of Change is calculated when the shelf temperature is 5 °C less
than the Warm Test Temperature. Warm Test probe readings required for determining
shelf temperature uniformity are captured and displayed in the Warm Test results
column.

The configurable range for this parameter is 0 to 70 °C.

Warm Test Time

The Warm Test Time setpoint is the amount of time that the shelves will hold at the
Warm Test Temperature setpoint; essentially, the configured duration of the Warm
Test phase.

The configurable range for this parameter is 5 to 4,320 minutes.

Running a Function Test

After programming your Function Test, you may begin the Function Test by selecting
the Play button at the top of the Function Test page.

Play Button Print Button

!
K cPome0e®

None Active

After the cycle completes, the system will automatically release vacuum to
atmospheric pressure. Cold Test and Warm Test probe readings captured during the
test shall be displayed in the Cold Test and Warm Test results columns.

Test results for Freeze Test Time to SP (i.e., shelf pull-down time to setpoint), Lowest
Shelf Temperature, Condenser Test Time to Setpoint (i.e., condenser pull-down),
Lowest Condenser Temperature, Vacuum Test Time to SP (vacuum pull-down time to
setpoint), Lowest Vacuum and Heat Test Rate of Change are also displayed.
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Semi-Auto

Semi-Auto operation offers the ability to activate individual functions of your freeze

dryer from a single page.

@ €D 051312015 09:00:00

ﬂ iFIX Supervisor

N Cycle Status W

Shelf
Heat Only

Oft g Control

Setpoint | 200 °C
Isolation Valve

Closed 6 QOpen

Setpoint

FTS Sg:‘tey-
SP SCIENTIFIC /’e ®

None Active

Condenser

Oﬁe()n

Backfill

Oﬂe()n

b

Defrost

OHGOH

l Synoptic LFreeze DryL SMART L Leak Test LFuncﬁonTestl Semi-Auto J

. Torr

SPowewe®

Vacuum Control

Oﬂeﬂn

Setpoint 0. mTom

Vacuum Release

Closed 0 Open

Semi-Auto Page

Semi-Auto control may only be utilized when the system is in a “Idle” state and no
automatic cycles are in progress. Once an automatic cycle is started, you cannot
switch to Semi-Auto mode until you complete or abort the current cycle.

Note: The Semi-Auto tab is only accessible when there is no active cycle.
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Standard Functions
Shelf

The Shelf function may be used to activate the shelf heating and cooling system. The
Shelf function allows you to control the temperature of the shelves at a specific
setpoint, or to only heat the shelves. During Shelf Control, the system activates the
shelf solenoid, fluid pump and compressor(s) to reach the defined setpoint. When
using the Heat function, the system activates the fluid pump and the fluid heater only.

Condenser

The Condenser function may be used to activate the compressor(s) and the
condenser solenoid to cool the condenser. When the condenser function is activated,
the system will attempt to reach the lowest condenser temperature.

Vacuum Control

The Vacuum Control function may be used to activate the vacuum pump and all
associated valves. Enter a value in the setpoint field to control at a desired vacuum or
enter a setpoint of zero (0) for full vacuum.

Isolation Valve

The Isolation Valve function may be used to toggle the chamber isolation valve
between the open and closed positions.

Backfill

The Backfill function may be used to backfill the product chamber with an inert gas to
a desired setpoint. This function opens the backfill solenoid valve as long as the
current system pressure is less than the Backfill setpoint.

Vacuum Release

The Vacuum Release function may be used to release vacuum by admitting
environmental air or gas, if available. This function opens the vacuum release
solenoid and the backfill valve.

Defrost

The Defrost function may be used to activate the defrost system and melt condensed
vapors (ice) away from the condenser coil. When the Defrost function is active, the
condenser temperature will be regulated between 60 and 70 °C for the duration of
time specified in the Defrost Time parameter on the Configuration page, or until the
user turns the defrost function off. The individual system components activated by this
switch may differ depending on the type of defrost system utilized for your lyophilizer.
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ControLyo™ Functions

Depending on your lyophilizer's configuration, your Semi-Auto page may include
additional functions. For example, systems configured with Praxair's ControLyo™
Nucleation On-Demand Technology will include the following Semi-Auto functions.

Pressurize Depressurize

Off @ On Off @ n

Note: For more information, refer to Chapter 11: Praxair's ControLyo™ Nucleation On-Demand
Technology.

Pressurize

The pressurization process for controlled nucleation involves the introduction of a
sterile filtered inert gas into the lyophilizer product chamber. The Pressurize function
associated with Praxair's ControLyo™ Nucleation On-Demand Technology may be
used to open the system’s pressurization valve and pressurize the chamber with inert
gas. The pressurize function includes purges and a final pressurization for nucleation.

Note: The number of purges and purge pressure are set from the configuration page, which is
accessible from the Maintenance menu.

Depressurize

The depressurization process for controlled nucleation involves the rapid
depressurization of the pressurized product chamber to a controlled setpoint above
atmospheric pressure. The Depressurize function associated with Praxair’s
ControLyo™ Nucleation On-Demand Technology may be used to open the system

depressurization valve, open the depressurization bypass and depressurize the
chamber.
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The LyoS™ control system provides real-time trending, historical trending and
reporting capabilities. Historical trending of process variables and setpoints is based
on the control system configuration. The minimum scan time is 10 seconds (i.e., the
time it takes a variable or setpoint to update to the historical view plot). For most
lyophilization applications, this scan time is more than sufficient to accurately trend
critical process data.

Proficy® Historian is included on the LyoS™ control system for secured historical data
archiving. For control systems with SEC1 security, historical data files are stored in the
C:\Proficy Historian for SCADA 4.5 Data\Archives directory. For control systems
with SEC3 security, historical data files are stored in the C:\Proficy Historian SCADA
5.0 Data\Archives directory. With either SEC1 or SEC 3 security, files are stored
without deletion until system resources are exhausted (e.g., hard drive becomes too
full to process data collection and storage). Each file has a unique date and time
assigned as part of its file name structure.

DELETING HISTORICAL DATA FILES WILL REMOVE THEM FROM YOUR
SYSTEM. BE SURE TO BACK UP DATA FILES PRIOR TO DELETION.

Selecting the Trend button from the top right corner of the LyoS™ layout launches a
Historical Trend window, which opens over the LyoS™ control system’s main layout.

Trend Button

® e POovEe@®
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Viewing Historical Data Trend

Historical data is displayed in an easy-to-read, customizable chart.

SPS_HistoricalTrend.gri
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CONDENSER YACUUM 2100.0
VACUUM SETPOINT 0.0

o] Lo [t | oty i o o i
l Synoptic JFreele DWL SMART L Leak Test LFum:lionTesl SemiAutoL L L L I

Historical Trend Window

The time and date values displayed below the Historical Trend chart will change
based on where the moveable vertical axis is positioned. To move the axis, position
the cursor directly on the axis and drag it to the desired location.

Several charts are available from the Historical Trend window. To view the various
charts, click the combo box arrow and select the desired chart from the pull-down list.
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Trend Data Pen List

The following table details standard and optional LyoS™ factory programmed charts

and their related Pens:

Historical Data

Chart

Pen List

Lyophilization

Trends of Condenser Temperature, Shelf Inlet Temperature, Shelf
Setpoint, Product Probe Average, Chamber CM, Chamber Pirani,
Condenser Vacuum and Vacuum Setpoint.

Lyophilization_CL?

Trends of Condenser Temperature, Shelf Inlet Temperature, Shelf
Setpoint, Product Probe Average, Chamber CM, Chamber Pirani,
Condenser Vacuum, Vacuum Setpoint and ControLyo Chamber
Pressure.

Probes 1_8

Trends of Product Probe 01, Product Probe 02, Product Probe 03,
Product Probe 04, Product Probe 05, Product Probe 06, Product
Probe 07, Product Probe 08, and Product Probe Average.

Probes 9_16

Trends of Product Probe 09, Product Probe 10, Product Probe 11,
Product Probe 12, Product Probe 13, Product Probe 14, Product
Probe 15, Product Probe 16, and Product Probe Average.

Service

Trends of Interstage Temperature, Condenser Temperature, Shelf
Inlet Temperature, L1 Voltage and Ambient Temperature.

Pirani / Capacitance
Manometer Differential
(PRCM)

Trends of Chamber CM, Chamber Pirani, Vacuum Setpoint,
Condenser Vacuum and PCRM Differential Display.

Barometric Endpoint
(BE)

Trends of Chamber CM, Chamber Pirani, Vacuum Setpoint,
Condenser Vacuum and Pressure Rise Delta.

Shelf in Vs Out

Shelf Outlet Temperature, Shelf Inlet Temperature and Shelf Setpoint.

Note: The above list is neither exhaustive nor is it universally applicable; your lyophilizer may
include fewer, additional and/or differently configured charts depending on the options ordered
with your unit. Some of the charts listed above are only included on the LyoS™ software when
the hardware options are purchased.

% Lyophilization_CL is the basic lyophilization chart for units equipped with ControLyo™ Nucleation On-Demand technology.
Units not equipped with this option will display the standard lyophilization chart.
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Modifying the Active Chart

You may customize an active Historical Trend by selecting the Modify Chart button.
The Chart Control Panel will appear.

Chart Control Panel:

Change Chart Duration:

1 Hour

12 Hours
24 Hours

Custom Date & Duration:

January 2011 | January w2011 v

Sun | Mon | Tue | Wed | Thu Fri Sat
1
2 3 4 5 5] 7 g
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 3

Start Time: Custom Duration:

111806

Apply Custom Date & Duration

Close Control Panel

Chart Control Panel

Select the 1 Hour, 12 Hours or 24 Hours button to change the chart period. You may
also shift the viewable period using the arrow buttons.

The Chart Control Panel also allows you to select a custom date, start time and period
for the active chart. Changes may be applied by selecting the Apply Custom Date &
Duration button.

After modifying the active Historical Trend chart, select the Close Control Panel button
to return to the Historical Trend page.

The active chart may also be modified by double-clicking the chart on the Historical
Trend page. Display colors and chart axis options may be edited from the Historical
Trend window. While changes made from the Historical Trend window may not be
changed permanently, they may be printed using the Print screen button. Colors and
chart options return to their default settings when the Historical Trend window is
re-opened.
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Functions

The Historical Trend window also allows you to create custom charts.

To create a new chart:

1. From the Historical Trend window, use the combo box pull-down list to select
a template chart. This will be used as the basis for your new chart.

BE
| Lyophilization

PRCM
Probes1_8
Probes9_16
Service
Shelf in vs Out

Lyophilization| &

Note: It is recommended that you use an existing chart group as a template when
creating a new chart.

2. Click the New Chart button from the Historical Trend page.
New Chart

Lyophilization j New Chart Modify Chart | Current Time . > /| >> ' PrintScreen  Close |

3. Enter a name for the new chart in the File Name field then click Save. The
new chart name will be added to the list with chart data based on your
selection from step 1.

Chart Group File @

Chart Graup Files are located under: oy vOSYHTR
pEly
EE=T
@ BE cov Save & Apply
J Lyophilization, csv
J Lyophilization_CL. csv 5
- ave 4+—

- PercentOut esv — Save

- PRCM.cav

- Probes1_Bosv Cancel

- Probes3_16.csv

- Sewice cav Help
- Shelf in ws Dut.csv —
- StepTimetest csv

Edit Pens

Hew

Add Folder
Chart Group Files are saved as *.cev Files [~ Read Only Delete File
File Name: | Tesfosy Edit File

T

Enter New Chart Name
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4. Highlight the new chart name in the Chart Group File window then click Edit

File.

Chart Group File

Chart Group Files are located under:

CALYOSSHTR

==

Apply

EE=TAL]

- BE.csv

- Lyophilization.csv
J Lyophilization_CL.csv
i PercentOut.csv
- PRCM.cav

- Probes]_B.csv
- Probesd_16.cov
- Service.cev

- Shelfin vs Oubcsv
- StepTimetest.csv

[ Read Only

Save & Apply
Save
Cancel
Help

Edit Pens
New
Add Folder
Delete File
Edit File

<4—— Edit File

The Chart Group Configuration page will appear. The Pen List displays all

variables for the chart. The list will depend on the template chosen for your
new chart. The four pen modification buttons (i.e., i ¥ 4 %) allow you to
add, remove or reorder chart variables.

Highlight New >

Chart Name
Chart Group Files are saved ag *.csv Files
File: M ame: Test cav

Chart Group Configuration
Chart Group File
C:ALyoSNHTRATest cav
. Data Sources
Pen List —— FenLat

Hist. SPLY0.SHELF_INLET.F_CV
Hist. SPLY0.SHELF_SP.F_CY
Hist SPLY0.TC_AVG.F_CV

Hist. SPLYD.CHAMBER_CM.F_Cv
Hist. SPLYD.CHAMBER _PIRAMNLF_CV

Time:

V¥ &pply Time to A1 Historical Pens

& Time Befare Now

| ooo1rs500

" Fixed Start Time

—

Duration:

00:12:00:00

Interval

00:01:00:000

[ Display milissconds

Time Zone:

=]

| Clignt Time Zone

Iv Adjust for Daplight Saving Time

Hist. SPLYD.CONDENSER TEMPERATURE.F CV

=

Pen Style
Line Siyle:

EdgeStylsSiolid -

Line Color:

-

Line Width

e

Historical Mode:

Sampla -

Marker Style

Mot arker -
’_

Sawe A3z
LCancel/Cloge
Help

Data

I Fetch Limits

Lowe Limit:

-50.00

High Limit;

70.00
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6. To modify a variable, double-click on it and click the adjacent “...” button

GQ.e.[-).

7. Select the Proficy Historian tab (i.e., ) and select the applicable
Server from the Servers pull-down menu.

E% FIX Database @ Pictures | & Data Servers 'Q)Alarm Counters Proficy Historian

Servers |< Select a server to browse > v| Digplay Collector Name

i

Server Pull-Down Menu

8. Available chart variables are listed on this page. To add a variable to your
chart, select it from the list then click OK. Continue to modify the list of chart
variables as needed.

Expression Builder %=
Data Source Brawser
#flh X Database | B pictures | # Data Servers | ‘D alarm Counters” [B] Profiey Historian = Sl (sE05) aiabls) (00
Sewers [ Hist( RDI101) -] Display Callctor Hame [asi | [acos) [aran] Lostd
Nods = | Tag [ Desoiption [~ R
i i — 1y [SPLY0 ALLI_VOLTABEF LV LT VOLTAGE iNT | [ 485 | [s0RT| [ ExP
List of Variables » SPLYD  AL_LZVOLTAGEF_OV L2VOLTAGE =
SPLYD  ALLIVOLTAGEF OV L3VOLTAGE — — — —
SPLYD  AMBIENT_TEMPERATUREFCY  AMBIENT TEMPERATURE jaliDy) |mdfis a6 |AD
SPLYD  BE_DELTAF_OV FRESSURE RISE DELTA
SPLYD  CHAMBER_CMF_CV CHAMBER CH
SPLYD  CHAMBER_PIRANIF_CV CHAMEER PIRANI < 20 =) 2
SPLYD  CHAMBER_PRESSUREF_CV CONTROLYD CHAMBER PRESSURE
SPLYD  CONDENSER_TEMPERATUREF_CY CONDENSER TEMPERATURE ( BIEE
SPLYD  CONDENSER_VACUUMF_CV CONDENSER VACUUM
SPLYD COOLCVF_OV FID COOL CV (F_C) » = [ s
SPLYD  DEWPOINTF_CV Dewpoint Monitar (o) ) i
SR HEST MW F MW PINHEAT TV IF W) 2
q ¥ — — —
i ) e (2
Node =] * v [ta <" + [ ApplyFier T2 (51 s
Desciiptio v + [Collector1 =] &1 + [ResetFiter
7 [ 3
Filtered Tag Count: 39 Maimum Count 5000 \_/ \_I
[

HistSPLYD.TCOBF_CV -

CheekSyntas | [ Ok | [ Coneel | [ Hep | | ical Funclions <<

9. You may change the chart display properties for each variable in the Pen
Style section of the Chart Group Configuration page.

Pen Style
Line Style:

EdgeStyleSolid -
Line Calar:

|

Line Width:
7

Historical Mode:

Sample -

Marker Style:

Nomarker -
’_
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10. If desired, define the chart group time properties in the Time section of the
Chart Group Configuration page.

Time

v #pply Time to All Historical Pens

" Time Before Now
000:11:55:00 -

" Fived Start Time

—

Duration:

00:12:00:00

Interval
00:01:00:000

I Display miliseconds

Time Zone:

Client Time Zone -

I¥ Adjust tor Daylight Saving Time

11. After configuring the new chart, click Save from the Chart Group
Configuration page. You will return to the Historical Trend page.

Note: You may need to exit and reload the Historical Trend page for changes to take
effect.

MNew

Save <€4— Save

Save As

Apply Pens

Cancel/Clogze

Help
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Backing Up Historical Data

Exporting

For control systems with SEC1 security, historical data files are stored in the
C:\Proficy Historian for SCADA 4.5 Data\Archives directory. For control systems
with SEC3 security, historical data files are stored in the C:\Proficy Historian SCADA
5.0 Data\Archives directory. Files are labeled in YYMMDD** . H** format. Historical

data may be backed up by copying all of the files contained within this directory to a
CD, flash drive or other suitable media.

THE CURRENT HISTORICAL DATA FILE SHOULD NEVER BE MOVED OR
W DELETED AS IT CONTINUOUSLY RECEIVES DATA. RELOCATING OR DELETING
THIS FILE COULD CAUSE YOUR DATA FILES TO BECOME CORRUPT.

Historical Data
The Historical Data Export function provides an easy way to export LyoS™ historical

data into a comma-separated value (.csv) file that can be viewed with most
spreadsheet applications.

X @@@@@@

None Active

Historical Data Export Button

Selecting the Historical Data Export button from the top right corner of the LyoS™
layout launches the Historical Data Export function.

FTS Sgsz - & SYSTEM ADMINISTRATOR @D €D 12/22/2010 09:38:14
SPSCIENTIFIC @ @ Pome0e®
W Cycle Status W T None Active
Data Export Start Date Data Export Start Time
December2010  [pecember | |2010 » Hours Min. Sec.
WMon | Tue | Wed | Thu | Fri_| Sat | Sun 0 OO 0 OO
1 2 ] 4 &
E [ g B o [ [z - YRy <
13 14 15 16 17 18 19
20 21 22 23 24 25 26
7 [ | [0 P v v v
Data Export Duration Data Export Interval
Days Hours Min. Sec. Hours Min. Sec.
A A 4L A A A A
Report is saved in the "C:\Reports™ directory.
Report File Name is as entered by the Operator.
System Variables Product Probes BE/PRCHM

l Synoptic LFreeze DryL SMART L Leak Test LFunction TestL Semi-Auto L L L L l

Historical Data Export Page
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To export historical data using the Historical Data Export function:
1. Select a date, start time, duration (period) and interval.

2. Select the button corresponding to the data group you wish to export
(e.g., System Variables, Product Probes, BE/PRCM). A dialog box will open.

WorkSpace Application

MName of Report File without spaces:

3. Enter a name for the report file you wish to export and click the OK button.
After pressing OK, there will be a 30-second delay during which the clock in
the upper right corner will pause. Do not attempt to use the system during this
time. When the system resumes, the historical data file will have been saved
as a *.csv file to the C:\Reports directory.

Note: The system does not automatically delete exported files as it does with
encrypted historical data and alarm files. It is recommended that you develop a
Standard Operating Procedure for archiving exported historical data.

Reading Exported Historical Data in .csv format

The following is an example of a Historical Data file displayed in comma-separated
value (.csv) format.

The data in the Historical Data file is exported from the LyoS™ control system
application by another program that runs in the background, which then converts the
data into a .csv file.

Note: The data within that Historical Data file may or may not display temperature values to the
nearest tenth, as whole number temperature values are truncated. For example, a temperature
value of 25.0 will be displayed as 25.

Intellution Historical Data Report

Generated 03/14/2012 15:34:27

Start Time: 03/14/12 07:00:00

Duration: 00:01:00:00

Interval: 00:01:00

Historical Input Data path: C:\DYNAMICS\HTRDATA

Retrieval moc (A)verage (H)igh (L)ow (R)aw

Date Time SPLYO:CH SPLYO:CH SPLYO:CH SPLYO:CC SPLYO:CC SPLYO:RC SPLYO:SH SPLYO:SH SPLYO:SH SPLYO:TC SPLYO:WACUUM_SP.F_CV (S)
3/14/2012 07:00:00 15 19| 714! 244 15 0 24.6 24.6 0 0 0
3/14/2012 07:01:00 15 19 -14 244 15 0 24.6 24.6 0 0 0
3/14/2012 07:02:00 15 19 -13.99 24.4 15 0 24.6 24.6 0 0 0
3/14/2012 07:03:00 15 15 -13.98 244 15 o 24.6 24.6 o o o
3/14/2012 07:04:00 15 19 -13.99 24.5 15 i} 24.6 24.6 0 0 0
3{14/2012 07:05:00 15 19 -14 244 15 0 24.6 24.6 0 0 0
3/14/2012 07:06:00 15 19 -14 24.4 15 0 24.6 24.6 0 0 0
3/14/2012 07:07:00 15 19 -14 24.3 15 0 24.6 24.6 0 0 0
3{14/2012 07:08:00 15 13 -14 24.5 15 o 24.6 24.6 0 0 0
3/14/2012 07:09:00 15 19 -14 24.5 15 1] 24.6 24.5 0 0 0
3/14/2012 07:10:00 15 19 -14.01 244 15 0 246 24.5 0 0 0
3/14/2012 07:11:00 15 19 -14.01 24.4 15 0 24.6 24.5 0 0 0
3/14/2012 07:12:00 15 19 -14 24.5 15 0 24.6 24.5 0 0 0
3/14/2012 07:13:00 15 19 -14.01 24.4 15 1] 24.6 24.5 0 0 0
3/14/2012 07:14:00 15 19 -13.99 24.5 15 0 24.6 24.5 0 0 0
3/14/2012 07:15:00 15 18 -14 24.5 15 0 24.6 24.5 0 0 0
3/14/2012 07:16:00 2100 1022 0.39 26.7 2100 765 24.6 24.5 0 0 0
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Proficy® Historian

Note: Based on your configured security system (i.e., SEC1 or SEC3), your control system
workstation may show Proficy Historian for SCADA or Proficy Historian, along with a version
number of 4.5 or 5.0. The following information is applicable for both security systems.

All historical trending data is saved to Proficy® Historian archives. Maintenance and

modifications of these archives is achieved through the Proficy® Historian
Administrator.

To access through the Proficy® Historian Administrator, navigate to Start > All
Programs > Proficy Historian for SCADA (or Proficy Historian) > Historian for SCADA
Administrator.

Note: You must be logged in as Supervisor to execute this task.
Once the Proficy® Historian Administrator has successfully launched, click Archives

(i.e., B Archives ) to open the Archive Maintenance screen. Archives are listed on the
left side of this screen. The active archive is displayed in blue text.

2] Proficy Historian Administrator for SCADA o] @ =
Proficy” Historian for SCADA | b
. m oS =T M 5
drchive Mainerance  bMain  BTass 70 8 = %} Help
& Add New Archivels] =7 Bestore an Archive from Backuy

Archives

Archive: RD1101_Archive003

Details l Global Options ] Security ]

¥ 11413 L05:

RD1107_Archive001 11/06/2M310:62:43

D110 _ArchiveD04 Empty Status
Status Current
Start Time 11419/2013 01:50:52
End Time Cument Time
Backup
Last Backup MNever
Backup User
Resources
File Location ‘C %Proficy Historian for SCADA 4.5 Datakarchive .
File Size (MB) [100
File Attribute C o

Close Archive Backup

Archive Maintenance Screen

Add a New Archive

To add a new, blank archive, click Add a New Archive (i.e., & Add Mew Archivels]). The
system will prompt you for an archive name. After creation, the archive will appear in
the Archives window and the Start Time will display “Empty.” This new archive will
automatically become active when the currently active archive is closed.

Note: If you do not create a new, blank archive, the system will automatically generate a new
one when the active archive is closed.
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Close an Archive

The Close Archive command deactivates an active archive. To close an archive,
select the appropriate archive in the Archives window. Click the Close Archive button
located at the bottom of the Details tab and select Yes when asked to confirm the
action. The selected archive will be closed and can then be moved, backed up or
deleted. If you have not created a new, blank archive, the system will automatically
create a new archive and mark it as active.

Archive Backup

To back up an archive, select an archive and click the Backup button located at the
bottom of the Details tab. If you wish to back up the active archive, it must first be
closed. After clicking Backup, the Historian Administrator will launch the Backup
Archive destination window. Enter the destination for the archive backup and click OK.
The backup (a .zip file) will be created at the destination specified. The original
archive can then be deleted and the archive backup can be moved to an appropriate
backup media.

Remove an Archive

To remove an archive from your computer, select an archive and click the Remove
button on the bottom of the Details tab. The archive will be deleted from your system.
You cannot remove active archives.

Note: This process cannot be undone. Use caution when removing archives, and ensure that
all archives are backed up to an appropriate media before removal.

Restore an Archive

To restore a deleted archive from an archive backup (.zip file), click “Restore an
Archive from Backup”(i.e., x> Restore an Archive from Backup ). The system will prompt
you for the archive name and location. You may search for the archive by clicking on
the “...” button (i.e.,[ . ]) next to the File Location field. After locating the file, click OK
to restore the archive. It will be added to the Archives list.
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FTS Systey”
SP SCIENTIFIC

Chapter

Maintenance Menu 10

Overview

The Maintenance button opens the Maintenance menu pop-up, from which you may
activate Component Mode, or open the Configuration or Calibration pages. To close
the Maintenance menu pop-up, click Cancel.

® e 0@?995

None Active
|

Maintenance Button

- Component
- Contiguiation
- Calibation
o camel

Maintenance Menu Pop-up

Component Mode

Component Mode allows you to manually control system components listed on the
Synoptic page (e.g., heater, fluid pump, vacuum pump, compressors, and associated
valves).

To enable Component Mode, click the Component button on the Maintenance
menu pop-up. The word Component will turn green to signify that you may begin
controlling components from the Synoptic page.

m <4—— Component Mode Enabled

Note: To enable Component Mode the system must be in an “Idle” state. No automatic cycles
or Semi-Auto functions may be active.
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Synoptic Page

To activate or deactivate components from the Synoptic page, Component Mode must
be enabled. To enable component mode, navigate to the Synoptic page then enable

Component Mode from the Maintenance menu pop-up. Once enabled, select a
component.

A component displaying red signifies that it is inactive, or in its default state. A
component displaying green signifies that the component is active.

FTS Systey- & iFIX Supervisor @ € 051312015 08:57:47
Se SclENTIFIC g fPomewe®
v Cycle Status v — None Active
[ ackil
P=H]
X
B [ Vacuum tesss |
Vacuum-CM I\I\I q

Condenser RE

Rough Vac. [ 791_|Torr
Vacuum-CM | 2100 | mTorr

Vacuum-PVG | 1049 | mTorr
Vacuum SP 0 mTorr

Shelf Inlet | 21.5 [°C
Shelf SP|_ 0.0 |°C
Shelf Outlet| 21.8 |°C

l — ] | (|
Hydr. Press. psic LI

il

a~ v

T 9 Defrost Cond Fg
Heater L
[ Fiid Pump|
5| .
'-3 ‘Compressor 2 ‘I “

Interstage SE
m 3 —
- O

<

1

l Synoptic J Freeze Dry L SMART L Leak Test | Function Te5|L Semi-Auto L L L L .

Synoptic Page with Maintenance Menu Pop-up Displayed

Note: When using Component Mode to activate or deactivate components from the Synoptic
page, consider adding descriptive callouts to the page for easy identification of system
components. To add descriptive callouts, select the Question Mark Icon (i.e.,ﬂ).
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Configuration

The Configuration page allows you to configure the system settings that will be used
when operating your lyophilizer. Some settings instruct your system on how to react
when encountering certain conditions (e.g., Alarm Settings).

FTS EI_L_[}?M‘T - & iFIX Supervisor @ € 05132015 09:00:55
SP SCIENTIFIC /’G 6 Q @ 6 G @ @
v Cycle Status ] - None Active
PLC Version
Serial Number

System Configuration Alarm Settings
Temperature Deadband Zelhme] °C Vacuum Preseal Yes 500 | Torr
Vacuum Deadband 50 mTorr Vacuum Preseal Timeout SP 15 min
Vacuum Release Time 8 min Freeze Time Exceeded SP 120 min
System Volume for Leak Rate 169 L Condenser Timeout SP 60 min
Vacuum Units (mT/uB) mTorr Vacuum Timeout SP &0 min
Rough Vacuum Units {T/mB) Torr Long Term Power Failure SP 30 min
Shelf Valve Cooling Limit 100 % Voltage Upper Limit 250 VAC
Defrost Time 6000/ min Voltage Lower Limit 180,/ VAC
Stoppering Pressure SP 8.00. PSIG Max System Heating SP 70.0- . °C
Guaranteed Soak Enabled Vacuum Overload SP 1000...,| mTorr

System Reset to Freeze on Alarm Yes
PID Settings Advanced SMART Cenfiguration [ 7]
Heat Proportional (P) 20.00 Av Factor (0.01 to 100.00) 1.20
Heat Integral {I) 10.00 Density of Solute (0.01 to 100.00) 1:50..| glem3
Heat Derivative (D) 0.500 Overload Heat Flow (100,000 to 1,000,000) 300000 calhr
Cooling Proportional (P) 15.00 Effective Chamber Volume (60 to 1000) 44300 Liter
Cooling Integral {I) 8.00 Initial Shelf SP Selection Offset (0 to 3) 3 ST
Cooling Derivative (D) 0.030 Lag Time (0.00 to 5.00) 020 sec
Vacuum Proportional (P) 10.00 MTM Stabilization Interval (15 to 120) 90 min
Vacuum Integral (I} 3.00
Vacuum Derivative (D} 0.000

l Synoptic LF[EEZE DryL SMART L Leak Test LFunclion TESIL Semi-Auto L L L L .

Configuration Page

Note: The Configuration page on your lyophilizer may appear different than the one shown
based upon the options ordered with your unit.

To access the Configuration page, select the Configuration button from the
Maintenance menu pop-up.

Component
Configuration <4— Configuration Button
Calibration

Cancel

The Configuration page typically consists of three editable regions—System
Configuration, PID Settings and Alarm Settings. However, units equipped with
additional options such as Praxair's ControLyo™ Nucleation On-Demand Technology
and/or SMART Freeze Dryer™ Technology will have up to five editable regions on the
Configuration page.
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System Configuration Settings

Temperature Deadband

The Temperature Deadband is the plus or minus range around the reference
temperature. When the controlled temperature is within this deadband, the current
temperature is seen as acceptable and the system is permitted to advance to the next
relevant step or phase of the freeze-dry cycle. The configurable range of the
Temperature Deadband is 0 t010 °C.

For Example:

If the temperature deadband is set to a value of 2 °C and the reference temperature
(i.e., setpoint) is 44 °C, all temperatures between 42 °C and 46 °C would fall within the
deadband.

Vacuum Deadband

The Vacuum Deadband is the plus or minus range around the reference vacuum.
When the controlled vacuum is within this deadband, the current vacuum is seen as
acceptable and the system is permitted to advance to the next relevant step or phase
of the freeze-dry cycle. The configurable range of the Vacuum Deadband is O to 100
millitorr/microbar.

For Example:

If the Vacuum Deadband is set to a value of 50 millitorr and the reference pressure
(i.e., setpoint) is 200 millitorr, all pressures between 150 millitorr and 250 millitorr
would fall within the deadband.

Vacuum Release Time

The Vacuum Release Time is the length of time that the vacuum release valve will
remain open. This is activated by performing an End Cycle routine from the Freeze-
Dry Recipe page after a cycle is complete. The configurable range of the Vacuum
Release Time is 0 to 10 minutes.

System Volume for Leak Rate

The System Volume for Leak Rate is the total system volume as determined at the
factory. This volume is used by the LyoS™ software when calculating volume-based
leak rates. The configurable range of the System Volume for Leak Rate is 0 to 32,000
liters.

THE SYSTEM VOLUME IS CALCULATED DURING THE DESIGN OF YOUR
LYOPHILIZER. THIS PARAMETER IS SET AT THE FACTORY PRIOR TO SHIPMENT
AND SHOULD NOT BE CHANGED. EDITING THE SYSTEM VOLUME PARAMETER
COULD CAUSE SYSTEM TESTS (SUCH AS THE LEAK RATE TEST) TO YIELD
INACCURATE RESULTS.

Vacuum Units (mT/uB)

The Vacuum Units (mT/uB) field allows you to select the units that will be used when
measuring primary vacuum.

Rough Vacuum Units (T/mB)

The Rough Vacuum Units (T/mB) field allows you to select the units that will be used
when measuring rough vacuum.
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Shelf Valve Cooling Limit

The Shelf Valve Cooling Limit is used to limit the proportional cooling of the Shelf
Valve. This setting is configured at the factory to ensure optimal control of the Shelf
Valve during all required processes. The configurable range of the Shelf Valve
Cooling Limit is 1 to 100 percent.

THE SHELF VALVE COOLING LIMIT IS CALCULATED DURING THE DESIGN OF
YOUR LYOPHILIZER. THIS PARAMETER IS SET AT THE FACTORY PRIOR TO
SHIPMENT AND SHOULD NOT BE CHANGED.

Defrost Time

The Defrost Time field is the length of time that the system will allow for the Semi-Auto
Defrost function. When the Defrost timer expires, the Defrost function will turn off
automatically. The configurable range of the Defrost Time is 1 to 60 minutes.

Stoppering Pressure SP

The Stoppering Pressure field allows the user to specify the maximum upward force
that will be applied by the stoppering mechanism before it is deactivated. The
configurable range of the stoppering pressure is 0 to 10 psig (pounds per square inch

gauge).

Guaranteed Soak

If Guaranteed Soak is enabled, the step timer will not begin counting down until the
product or shelf temperature is within the Temperature Deadband. Both Guaranteed
Soak and Temperature Deadband may be set from the Configuration page. The time
stops counting if the product or shelf temperature goes outside the Temperature
Deadband.

If Guaranteed Soak is disabled, the step timer will begin counting down regardless of
the product or shelf temperature. This feature is only active during Thermal Treatment
and Drying phase steps that are programmed with a Hold time.

System Configuration

Temperature Deadband 2.0 ‘C<4——7— Temperature Deadband
Vacuum Deadband 50 mTorr

Vacuum Release Time 8 min

System Volume for Leak Rate 169 L

Vacuum Units (mT/uB) mTorr

Rough Wacuum Units (T/mB) Torr

Shelf Valve Cooling Limit 100 %

Defrost Time 60 min

Stoppering Pressure SP 700 PSIG

Guaranteed Soak ENABLED. €«———— Guaranteed Soak Enabled / Disabled
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PID Settings

THE PID SETTINGS ARE CONFIGURED AT THE FACTORY (PRIOR TO SHIPMENT)
FOR OPTIMAL PERFORMANCE. DO NOT CHANGE THE PID PARAMETERS.

Heat Proportional (P)

The Heat Proportional (P) setting is the multiplier that changes the relative strength of
the control action. The higher the number, the more aggressively the system drives
the heat toward the setpoint. A high setting tends to make the system behave as if it is
on/off rather than proportional. A higher setting will also create more overshoot, but
will reach the setpoint temperature faster. A lower setting will give "soft control”,
allowing the temperature to approach setpoint more slowly and with less overshoot. A
higher setting will create more overshoot, but will reach the setpoint temperature
faster. The configurable range of the Heat Proportional (P) setting is 0 to 327.6.

Heat Integral (1)

The Heat Integral (1) setting is used to determine how quickly the system will try to
eliminate any control error remaining from the proportional control. The configurable
range of the Heat Integral (1) setting is 0 to 327.6.

Heat Derivative (D)

The Heat Derivative (D) setting is used to determine how quickly the system reacts to
a temperature change. The configurable range of the Heat Derivative (D) setting is 0
to 9.

Cooling Proportional (P)

The Cooling Proportional (P) setting is the multiplier that changes the relative strength
of the control action. The higher the number, the more aggressively the system drives
the cool toward the setpoint. A high setting tends to make the system behave as if itis
on/off rather than proportional. A higher setting will also create more overshoot, but
will reach the setpoint temperature faster. A lower setting will give "soft control",
allowing the temperature to approach setpoint more slowly and with less overshoot. A
higher setting will create more overshoot, but will reach the setpoint temperature
faster. The configurable range of the Cooling Proportional (P) setting is 0 to 327.6.

Cooling Integral (1)

The Cooling Integral (I) setting is used to determine how quickly the system will try to
eliminate any control error remaining from the proportional control. The configurable
range of the Cooling Integral (I) setting is 0 to 327.6.

Cooling Derivative (D)

The Cooling Derivative (D) setting is used to determine how quickly the system reacts
to a temperature change. The configurable range of the Cooling Derivative (D) setting
isOto 9.
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Vacuum Proportional (P)

The Vacuum Proportional (P) setting is the multiplier that changes the relative
strength of the control action. The higher the number, the more aggressively the
system drives the vacuum toward the setpoint. A high setting tends to make the
system behave as if it is on/off rather than proportional. A higher setting will also
create more overshoot, but will reach the setpoint temperature faster. A lower setting
will give "soft control”, allowing the vacuum to approach setpoint more slowly and with
less overshoot. A higher setting will create more overshoot, but will reach the setpoint
vacuum faster. The configurable range of the Vacuum Proportional (P) setting is

0to 327.6.

Vacuum Integral (1)

The Vacuum Integral (I) setting is used to determine how quickly the system will try to
eliminate any control error remaining from the proportional control. The configurable
range of the Vacuum Integral (I) setting is 0 to 327.6.

Vacuum Derivative (D)

The Vacuum Derivative (D) setting is used to determine how quickly the system reacts
to a vacuum level change. The configurable range of the Vacuum Derivative (D)
setting is 0 to 9.

Alarm Settings

Vacuum Preseal

When the Vacuum Preseal is set to Yes, the system will evacuate the chamber to the
Vacuum Preseal setpoint as the first phase of an automatic cycle. The Vacuum
Preseal setting is applied to all automated cycles. If set to No, the cycle skips the first
phase of each automatic cycle and does not evacuate the chamber. The configurable
range is 20 to 900 millibar.

Vacuum Preseal Timeout SP (setpoint)

The Vacuum Preseal Timeout SP (setpoint) is the maximum length of time that the
system will be permitted to evacuate the chamber to the specified Vacuum Preseal
setpoint. If the Vacuum Preseal setpoint is not reached within Vacuum Preseal
Timeout SP (setpoint) an alarm message is displayed and the system is returned to a
“Ready” state. The configurable range is 1 to 30 minutes.

Freeze Time Exceeded SP (setpoint)

The Freeze Time Exceeded SP (setpoint) is the maximum length of time that the
product or shelves will be permitted to achieve the Freeze temperature setpoint during
the Freeze phase of an automatic free-dry cycle. The Freeze Time Exceeded alarm
activates if the Freeze temperature setpoint is not obtained within the Freeze Time
Exceeded SP (setpoint). The configurable range is 1 to 1440 minutes.
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Condenser Timeout SP (setpoint)

The Condenser Timeout SP (setpoint) is the maximum length of time that the
condenser will be permitted to achieve the condenser setpoint during the Condenser
phase of an automatic freeze-dry cycle. If the Condenser Temperature does not reach
the setpoint within the specified Condenser Timeout SP (setpoint), the system will
reset to the Freeze phase (if configured) or hold in the current phase until the
condition is corrected. The configurable range is 1 to 90 minutes.

Vacuum Timeout SP (setpoint)

The Vacuum Timeout SP (setpoint) is the maximum length of time that the vacuum
system will be permitted to achieve the vacuum setpoint during the Evacuate phase of
an automatic freeze-dry cycle. If the chamber vacuum does not reach the setpoint
within the specified Vacuum Timeout SP (setpoint), the system will reset to the Freeze
phase (if configured) or hold in the current phase until the condition is corrected. The
configurable range is 1 to 90 minutes.

Long-Term Power Failure SP (setpoint)

The Long-Term Power Failure SP (setpoint) is the length of time that must expire
during a power loss before the loss is considered a Long Term Power Failure. In the
event of a long-term power loss, the system displays a Long Term Power Failure
alarm notification. When power is restored, the cycle holds in the current phase and
attempts to continue from where it left off. The cycle may be configured to reset the
system to the Freeze phase following a long-term power failure. The configurable
range is 1 to 60 minutes.

Note: Any power losses for a period less than the Long-Term Power Failure SP (setpoint) shall
be considered a Short-Term Power Failure.

Voltage Upper Limit

When the power supply voltage is greater than or equal to the Voltage Upper Limit
setpoint, the High Voltage alarm message is displayed. The configurable range is 180
to 450 VAC.

Voltage Lower Limit

When the power supply voltage is less than or equal to the Voltage Lower Limit
setpoint, the Low Voltage alarm message is displayed. The configurable range is 180
to 400 VAC.

Max System Heating SP (setpoint)

The Maximum System Heating SP (setpoint) is the maximum allowable shelf
temperature. When the shelf inlet temperature is higher than the Maximum System
Heating SP (setpoint), the heater is disabled and an alarm message is displayed. The
configurable range is 20 to 70 °C.

Vacuum Overload SP (setpoint)

The Vacuum Overload SP (setpoint) is the maximum allowable vacuum reading.
When the system vacuum exceeds the Vacuum Overload SP (setpoint) during the
Drying phases of a freeze-dry cycle, the Vacuum Overload alarm message shall be
displayed. The heater shall be disabled and the shelf solenoid energized. The
configurable range is 0 to 2000 millitorr.
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System Reset to Freeze on Alarm

Some emergency alarms can be configured to reset the freeze-dry cycle to the Freeze
phase to protect product and/or protect the unit (e.g., Long Term Power Failure
alarm). However, this setting may not be appropriate for some products. If set to No,
emergency alarms will not reset the unit to the Freeze phase.

Nucleation Configuration Settings

The following settings are for use with systems configured with Praxair's ControLyo™
Nucleation On-Demand Technology.

Nucleation Configuration

Number of Purges 2

Purge Pressurize Hold 1.0 min
Purge Depressurize Hold 20 sec
Initial Purge Pressure 1.0 PSIG
Final Purge Pressure 2.0 PSIG
Initial Nucleation Pressure 28.0 PSIG
Final Nucleation Pressure 2.0 PSIG
Nucleation Pressure DB 0.5 PsIG
Pressurization Time Out Alarm SP 240 sec
Depressurization Offset 3.00 PSIG

Nucleation Configuration Settings for systems with
Praxair’'s ControLyo™ Nucleation On-Demand Technology Option.

Note: The parameters displayed above are for illustrative purposes only and are not
intended to be used as a guide for configuring nucleation settings.

Number of Purges

Number of Purges is the number of pulse purge cycles the system will complete prior
to Praxair's ControLyo™ Nucleation On-Demand Technology pressurization. The
purging operation is typically repeated 2 to 5 times based on the freeze-dry recipe or
process used. The purge pressure setpoints, the delays between purges and the
number of purges are the configuration settings that determine the purge cycle
operation. The configurable range of the Number of Purges setpoint is 0 to 10.

Purge Pressurize Hold

The Purge Pressurize Hold is the interval during and after pulse purge pressurization
prior to pulse purge depressurization. The timer starts as the system tries to achieve
the purge pressure setpoint and continues to hold until the timer expires. The
configurable range of the Purge Pressurize Hold setpoint is 1 to 30 minutes.

Purge Depressurize Hold

The Purge Depressurize Hold is the interval after pulse purge depressurization before
subsequent pulse purge pressurization. The timer starts as the system achieves the
purge pressure setpoint and continues to hold until the timer expires. The configurable
range of the Purge Depressurize Hold setpoint is 10 to 180 seconds.
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Initial Purge Pressure

Initial Purge Pressure is the pulse purge sequence pressurization setpoint. During the
pulse purge sequence, the product chamber is pressurized to the Initial Purge
Pressure setpoint. The chamber pressure is then held at the purge pressure setpoint
for the remaining duration of the Pressurize Hold setpoint. Upon completion of the
Pressurize Hold timer, the product chamber is depressurized to the Final Purge
Pressure setpoint. The pulse purge sequence may be repeated according to the
Number of Purges setpoint. The configurable range of the Initial Purge Pressure
setpoint is 7 to 28.5 psig.

Final Purge Pressure

Final Purge Pressure is the pulse purge sequence depressurization setpoint.
Following pressurization to the Initial Purge Pressure setpoint, the product chamber
pressure is held for the duration of the Pressurize Hold setpoint. Upon completion of
the Pressurize Hold timer, the product chamber is depressurized to the Final Purge
Pressure setpoint. The pulse purge sequence may be repeated according to the
Number of Purges setpoint. The configurable range of the Final Purge Pressure
setpoint is 1 to 3 psig.

When depressurization is initiated, the system terminates any active pressurization
process. A 20-second warning delay will occur after a depressurization signal is
received by the PLC. During this time, a buzzer will sound and an amber strobe will
illuminate on the lyophilizer. Depressurization will be initiated approximately 3
seconds after this buzzer and strobe stop. The configurable range for the Final
Nucleation Pressure setpoint is 1 to 3 psig.

Initial Nucleation Pressure

Initial Nucleation Pressure is Praxair's ControLyo™ Nucleation On-Demand
Technology pressurization setpoint. After purging is complete, the system will
pressurize the product chamber to the Initial Nucleation Pressure setpoint. The
system will actively maintain the setpoint pressure in the product chamber to
accommodate leaks and changes in gas density if the pressure in the product
chamber falls below the Nucleation Pressure DB (deadband).

The configurable range is 7 to 28.5 psig.

Final Nucleation Pressure

Final Nucleation Pressure is Praxair's ControLyo™ Nucleation On-Demand
Technology depressurization setpoint. During depressurization, the system will
depressurize the product chamber to the Final Nucleation Pressure.

When depressurization is initiated, the system terminates any active pressurization
process. A 20-second warning delay will occur after a depressurization signal is
received by the PLC. During this time, a buzzer will sound and an amber strobe will
illuminate on the lyophilizer. Depressurization will be initiated approximately 3
seconds after this buzzer and strobe stop. The configurable range for the Final
Nucleation Pressure setpoint is 1 to 3 psig.

Nucleation Pressure DB

Nucleation Pressure DB is the deadband for pressurization. If the chamber pressure
falls below this deadband after a pressurization event, the system will re-pressurized
the product chamber to the Initial Nucleation Pressure setpoint. The configurable
range of the Nucleation Pressure DB setpoint is 0.5 to 2.0 psig.
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Pressurization Timeout Alarm SP (setpoint)

The Pressurization Timeout Alarm SP (setpoint) is the timer that is initiated with a
pressurization process. The pressurization process is terminated if the Pressurization
Time Out (PTO) expires prior to the product chamber pressure reaching the
pressurization setpoint (i.e., Initial Nucleation Pressure setpoint during Praxair’s
ControLyo™ Nucleation On-Demand Technology pressurization). The configurable
range of the Pressurization Time Out (PTO) setpoint is 10 to 240 seconds.

Depressurization Offset

When the system is required by the PLC to release (i.e., purge) pressure from the
chamber, the depressurization valve opens and remains open until the system
pressure reaches the final pressure setpoint (i.e., Final Purge Pressure setpoint or
Final Nucleation Pressure setpoint). However, due to a delay between the signal
processed by the PLC and the actual closing of the depressurization valve, it may be
difficult to maintain pressure at the final pressure setpoint unless an offset is
configured.

The Depressurization Offset allows you to compensate for the delay between the PLC
signal and the mechanical operation of the valve by instructing the PLC to close the
depressurization valve when the system pressure is between .5 and 5 psig above the
final pressure setpoint. For example, if the final pressure setpoint is 2 psig and the
Depressurization Offset is 3 psig, the PLC will signal the depressurization valve to
close when the system pressure reaches 5 psig (i.e., 2 psig + 3 psig). This will allow
enough time for the depressurization valve to fully close by the time the system
pressure reaches the final pressure setpoint.

The configurable range of the Depressurization Offset setpoint is .5 to 5 psig.

Advanced SMART Configuration Settings

The following settings are for use with systems configured with SMART Freeze
Dryer™ Technology.

YOUR LYOPHILIZER. THIS PARAMETER IS SET AT THE FACTORY PRIOR TO

THE EFFECTIVE CHAMBER VOLUME IS CALCULATED DURING THE DESIGN OF
SHIPMENT AND SHOULD NOT BE CHANGED.

Advanced SMART Configuration €9 «——— Info Button

Av Factor {0.01 to 100.00} 1.20 (Click to open a description
Density of Solute {0.01 to 100.00) 150.] giem3 | Of parameters /fields)
Overload Heat Flow (100,000 to 1,000,000 300000 cal/hr

Effective Chamber Volume {60 to 1000} 113 Liter

Initial Shelf SP Selection Offset {0 to 3) 3 °C

Lag Time {0.00 to 5.00) 0.20 sec

MTM Stabilization Interval (15 to 120) 90 min

Configuration Settings for systems with SMART Freeze Dryer™
Technology Option.

A, Factor.

The outer cross-sectional area of the vial. Allows an operator to redefine this factor
based on custom or vial vendor specifications. The default setting is A,=1.2*A,, where
A, equals vial inner area.
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Density of Solute

The default value is 1.50 g/cc. This value is used to make an initial estimate of Drying
phase time (calculated during the first MTM) and to determine a safety margin below
the critical product temperature which will be termed the target product temperature.

The product safety margins given various estimated Drying times are as follows:

Estimated Drying Time Product Safety Margin
< 8 hours -5°C

8 - 48 hours -3°C
> 48 hours -2°C

Overload Heat Flow

Overload Heat Flow is a default value that can be used to limit the drying rate so that
it will not exceed the maximum heat removal capacity (cal’hr) of the commercial
freeze dryer to which the process will be scaled-up.

Effective Chamber Volume

Effective Chamber Volume is a default value in liters, which will not normally need to
be changed. This value is used in the MTM equation.

Initial Shelf SP Selection Offset

This value allows factory technicians to tune the initial shelf setpoint selection during a
SMART cycle based on the physical characteristics of the system. It is recommended
that this value not be changed without consulting SP Scientific.

Lag Time

Lag time refers to the time between the PLC sending a signal to the isolation valve to
close and the time when it is fully closed as registered by its proximity sensor.

MTM Stabilization Interval

This is the value (in minutes) that SMART / Auto MTM uses as the initial stabilization
time in the step before taking the first manometric temperature measurement.
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Calibration

Maintenance Menu

The Allen-Bradley Thermocouple Modules located in the CompactLogix™ PLC may
be easily calibrated from the LyoS™ Calibration page.

FTS &':L;.f.;iuT = & iF1x Supervisor @ € 05132015 09:01:59
-
sP SC‘IENT!FIC‘J// e e 6 @ @ @ @ @
i Cycle Status ‘V_/ 7_ W i
Calibration Target Temp & 00 *C

Probe Temperature Calibrate Probe Temperature Calibrate

Shelf Inlet s Calibrate TCo? °c  Calibrate

Shelf Outlet Calibrate TC08 E Calibrate

Condenser Calibrate TC09 Calibrate

Ambient Temp. °c | Calibrate TCc10 Calibrate

Interstage Temp. °C  Calibrate T Calibrate

TCO1 s Calibrate TC12 Calibrate

TCo02 Calibrate TC13 Calibrate

TCO3 Calibrate TC14 Calibrate

TCO4 399.5 |*C |.Calibrate TC15 Calibrate

TCO5 °c |.Calibrate TC16 Calibrate

TCO6 °c | Calibrate

Reset

l Synoptic LFreeze DryL SMART L Leak Test LFunmiunTele Semi-Auto L L L L .

Calibration Page

Select the Calibration button of the Maintenance menu pop-up to open the Calibration
page.

Compoenent
Configuration
Calibration <4— Calibration Button

Cancel

All temperature sensors (i.e., shelf, condenser, ambient, interstage and product
probes) connected to the Allen-Bradley Thermocouple Modules are listed on the
calibration page. To calibrate a thermocouple, apply a known “zero” using an ice bath
or a thermocouple simulator to the specific point. Thermocouple simulators should
have a minimum range of -100 to 150 °C.

Compare the known value to the temperature reading for the point being tested. If the
temperature reading is incorrect, enter the correct value in the Calibration Target
Temperature field and click Calibrate for the point being calibrated. Wait for the
reading to update and verify that the new reading is correct before continuing. The
point is now calibrated.

You may select Reset to reset all temperature values back to their original readings
without setting any calibrated values.

Rev 012, 07/15

91

© SP Scientific 2015



Maintenance Menu LyoS™

92 Rev 012, 07/15
© SP Scientific 2015



FTS Sgs;n:mj"
SP SCIENTIFIC

Praxair's ControLyo™ Nucleation

Chapter

11
On-Demand Technology

THE FOLLOWING SECTION IS INTENDED FOR LYOSTAR™ 3 LYOPHILIZERS

W CONFIGURED WITH PRAXAIR'S CONTROLYO™ NUCLEATION ON-DEMAND

TECHNOLOGY. FOR ADDITIONAL INFORMATION, REFER TO YOUR LYOSTAR™ 3
OPERATOR’S MANUAL.

Overview

Praxair's ControLyo™ Nucleation On-Demand Technology pressurizes and
depressurizes the freeze dryer product chamber to induce controlled nucleation of
freezing for materials contained within the product chamber.

Safety

Read the entire procedure before completing any steps in this procedure.

Eye protection is required at all times while operating the lyophilizer and
within the room where the lyophilizer is located.

Users must read and follow the Material Safety Data Sheet (MSDS) and
Personal Protective Equipment (PPE) requirements for all materials
processed in the lyophilizer.

Appropriate hand protection should be used when handling any cold parts or
equipment.

Sound levels may exceed 85 dB during depressurization of the freeze dryer.
Stay at least three (3) feet away from Praxair's ControLyo™ Nucleation On-
Demand Technology Depressurization manifold during the depressurization
event and wear appropriate hearing protection. A warning buzzer and an
amber strobe light on the lyophilizer will activate for approximately 20 seconds
to signal an impending depressurization. The depressurization will occur
approximately 3 seconds after the buzzer and strobe stop.

Without proper ventilation, operation of ControLyo™ may cause the oxygen
concentration of ambient air to drop below acceptable levels. To ensure that
ventilation is adequate for the depressurization process, the volume to vent
percentage ratio (V\/Vg) must be less than 6.5%, where V,, equals the product
chamber volume multiplied by 10, and Vg equals the total volume of the room
in which the lyophilizer is located. In addition, SP Scientific recommends the
use of an O, sensor to monitor oxygen concentration while operating
ControLyo™,

Note: The volume of a standard LyoStar™ 3 chamber is 3.99 ft* (.113 m°).
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Control System Overview

Lyophilizer operation is controlled by a programmable logic controller (PLC).

1.

Pressurization may only occur if the following conditions are met:
a. Lyophilizer doors are closed and latched.

b. Lyophilizer product chamber pressure is below the active pressurization
setpoint.

c. Depressurization signal is not active.

The pressurization function is designed to maintain pressure in the product
chamber to accommodate small leaks. The PLC will automatically re-
pressurize the product chamber if pressure falls below the pre-set deadband
(i.e., Nucleation Pressure DB) but only after the chamber has reached the
pressurization setpoint.

Pressurization is generally stopped after receiving a depressurization signal.

The PLC will stop the pressurization process if the rate of pressure loss after
pressurization is greater than a pre-set rate. This may occur if a system valve
is open or a relief valve is activated.

The PLC will default to the minimum depressurization pressure if the setpoint
received is too low.

Note: The minimum depressurization pressure is defined by the setpoint’s
configurable limits. For more information, refer to the Nucleation Configuration Settings
section of Chapter 10: Maintenance Menu.

The pressure in the freeze dryer product chamber must be at least 3 to 4 psi
above the depressurization setpoint for a controlled depressurization to be
successfully triggered. The PLC will prohibit a depressurization if this
difference between the setpoint and the product chamber pressure is not met.
These conditions also apply to pressure purging operations.

The PLC will default to a preset maximum pressurization pressure if the
setpoint received is too high. This is defined by the configurable limits
Nucleation Configuration Settings.

Note: The maximum pressurization pressure is defined by the setpoint’s configurable
limits. For more information, refer to the Nucleation Configuration Settings section of
Chapter 10: Maintenance Menu.

A warning delay will occur after a depressurization signal is received. A
warning buzzer and an amber strobe light on the lyophilizer will activate for
approximately 20 seconds to signal the impending depressurization. The
depressurization will occur approximately 3 seconds after this buzzer and
strobe stop.
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Equipment Preparation

Before starting a freeze-dry cycle with Nucleation Control enabled, ensure the
following conditions are met:

1. Energize power to the main power cabinet.
2. Check the gas supply source.

a. When using a gaseous cylinder supply, ensure that the supply cylinder
(e.g., Argon or Nitrogen) has an adequate amount of gas for the cycle
and the supply cylinder pressure is above 200 psig.

b.  When using a liquid Dewar supply, ensure that an appropriate sized
vaporizer is used with a pressure regulator.

Confirm that the chamber is not pressurized.

4. Ensure that the lyophilizer chamber is clean, dry and particle free to avoid

nucleation from dust and microparticles.

Freeze-Dry Recipe Operation

FTS Syste j- - @ supervisor @ & 06192012 15:19:42
SP SCIENTIFIC o ® a0 @@
Y Cycle Status v . L
Batch ID | 200000¢ Recipe Name AUTOBFSTORTEST Product Name | 3000004
Freezing/Thermal Treatment:
S S A s Control With CM &
TRRBRRERBRRRRRRRR Pm.l...‘:,:Il):i-mnmml«V
Temperature SP [ 0.0 ][ 0.0 ][ 00 ][00](oo][o0]fo0]foo][0o][oo][00][00]c .
Ramp Time [ 0 [ 0 1[0 J[ 0 J[ o J[o J[oJ0 o J(o [0 ][0 ][0 min B
Hotd Time [ o J[ o J[ o ][ o Jl o JL o ][ o ][ o ][ o[ o[ o ][0 min
Nucleation Control @ Pressurize After Step | 1]  Depressurize After Step[_2 | ShelfLoad 4 [70.0]°C

Freeze:

Shelf Temp SP [20.0] °C Hold Time min Condenser SP “C Initial Vacuum SP mTorr
T Step 1 2 3 1 5 (3 T B 9 10 n 12 13 " 15 16 17
T RERAEREAEAREARALE R R
Temperature SP [200] (0.0 ][00 ][00 ][00 ][00 ][00 ][00 ][e0][ve][v0][wo][oo][00][0a][00][7.0] €
Ramp Time [ 0 ][ 0 J[ o ][ o J[ o J{ o J[ o J[ o[ o ][0 J[o [0 J[o ][0 ][0 ][0 ][0 |min
HotdTime [ 2 I[ 0 Il o W o J o[ ol oo o[ ol ol o[ ol o]l o[ o[fco]min
Vacuum sP [800][ o J[ o J[ o [ o ]l o |l o J[ o J[ o[ o J[ o]l o[ o]l o[ o][ o |[200] mTar
Vacuum Ramp Time [ 0 ][ o J[ o 1[0 J[ o J0o 1o J[ o J o J[o o 1o o J0o ][0 J[o ][0 ] min
PressureRisesP [ 0 [ 0 J[ o J[ o W oJ[ o[ oMol ool ol ol ol o]l o]l o]l o JmTon
pvarcmpire [ o J[ o J[ o J{ o J[ o J[ o 1 o [ o J{ o[ ol ol e[ o]l o]l o[ o[ o |mrom
Product Storage: Backfill'Stoppering:
Temperature SP i Backfill 4 [_100]Torr PVG/CH DIFF. $§ Manual BE Test
Vacuum SP mTort Stoppering Pressure Rise $§ Closure Time [ 0| sec

End Cycle Control Action x Retest Time II' min

Edii Recipe

I

Save Recipe “Save As” Recipe Load Recipe

Synoptic FreezeDryJ SMART l Leak Test LFuuuinnTele Semi-Auto L
I l 14

Freeze-Dry Recipe Page

Note: The parameters displayed above are for illustrative purposes only and are not intended to
be used as a guide for running a freeze-dry cycle with ControLyo™ Nucleation on Demand
Technology. Your Freeze-Dry Recipe page may differ from the one shown above depending on
your software configuration and purchased options.

Rev 012, 07/15 95

© SP Scientific 2015



ControLyo™ Nucleation Technology | LyoS™

To operate Praxair’s ControLyo™ Nucleation On-Demand Technology via the Freeze-
Dry Recipe page:

1. Read and follow the Material Safety Data Sheets (MSDS) and Personal
Protective Equipment (PPE) requirements for the sample materials.

2. Load samples into the lyophilizer.

3. Attach sensors to the samples as necessary (e.g., attach thermocouples on
the outside surface of the designated vials).

4. Plug thermocouples into the lyophilizer's thermocouple jack panel.
Close and secure the product chamber and condenser doors.

Note: The product chamber door must be latched before the system will allow the
product chamber to be pressurized.

WARNING! THE LYOPHILIZER IS NOT SAFE TO PRESSURIZE WHEN THE
DOOR IS ONLY CLOSED. THE DOOR MUST BE SECURELY LATCHED TO
HOLD PRESSURE.

DO NOT ATTEMPT TO UNLATCH THE CHAMBER DOORS AT ANY TIME
WHEN THE LYOPHILIZER IS PRESSURIZED.

6. Input the desired values for nucleation control into the Nucleation
Configuration Settings of the Configuration page.

Note: For more information, refer to the Nucleation Configuration Settings section of
Chapter 10: Maintenance Menu.

MNucleation Configuration

Number of Purges 2

Purge Pressurize Hold 1.0 min
Purge Depressurize Hold 20 sec
Initial Purge Pressure 7.0 PSIG
Final Purge Pressure 2.0 PSIG
Initial Nucleation Pressure 28.0 PSIG
Final Nucleation Pressure 2.0 PSIG
Nucleation Pressure DB 0.5 PSIG
Pressurization Time Out Alarm SP 240 sec
Depressurization Offset 3.00 PSIG

Nucleation Configuration Settings for systems
with Praxair's ControLyo™ Nucleation On-Demand Technology Option.

7. Ensure that the appropriate gas supply source for Praxair's ControLyo™
Nucleation On-Demand Technology is connected to the lyophilizer. If the
appropriate supply source is connected, open the gas supply valve.
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10.

11.

12.

| ControLyo™ Nucleation Technology

Program an automatic freeze-dry cycle. Enable Praxair's ControLyo™
Nucleation On-Demand Technology Control and program the additional
Praxair’s ControLyo™ Nucleation On-Demand Technology fields

(i.e., Pressurize After Step and Depressurize After Step).

Freezing/Thermal Treatment:

Step 1 2 3 4 5 6 7 8 9 10 11 12 Control With CM \;)
V x ” x x ” x x ” x x ” Product Driven Mode x
Temperature SP [0.0 ][ 0.0 ][00 ][00 ][00 ][v0][o0][00][o0][00][00][00]*c L
Ramp Time [ 0 J[ 0 1[0 J[ o J[ o J[ o f[oJ[o ][0 ][ 0][0][0 [mmn g
Hotd Time [0 ][ 0 J[ o J[ o J[ o Jl ol e 1o Jf o J[ o J[ o J[ 0 Jmin

Nucleation Control ” Pressurize After Step | 1 | Depressurize After Step Shelf Load & °c

Nucleation Control Pressurization Depressurization

(Enable/Disable) After Step After Step

Note: The parameters displayed above are for illustrative purposes only and are not
intended to be used as a guide for running a freeze-dry cycle with ControLyo™
Nucleation on Demand Technology.

Start the automatic freeze-dry cycle. The cycle will proceed as programmed.

WARNING! DO NOT ATTEMPT TO OPEN THE LYOPHILIZER CHAMBER
DOORS WHEN THE PRODUCT CHAMBER IS UNDER PRESSURE. IF IT IS
NECESSARY TO OPEN A CHAMBER DOOR, THE PRODUCT CHAMBER
MUST BE DEPRESSURIZED TO ATMOSPHERIC PRESSURE.

After the Freezing / Thermal Treatment step selected in the Nucleation
Control section of the Freeze-Dry Recipe page, Praxair's ControLyo™
Nucleation On-Demand Technology System will purge the freeze dryer
product chamber as per the Nucleation Control Settings. The pulse purge
sequence begins with pressurization to the Initial Purge Pressure setpoint
followed by a Pressurize Hold step. Upon completion of the Pressurize Hold
timer, the product chamber is depressurized to the Final Purge Pressure
setpoint. The pulse purge sequence is repeated according to the Number of
Purges setpoint.

After purging is complete, the system will pressurize the product chamber to
the Initial Nucleation Pressure setpoint. The system will actively maintain
pressure in the product chamber at the Initial Nucleation Pressure setpoint to
accommodate leaks and changes in gas density if the pressure in the product
chamber falls below the Nucleation Pressure DB (deadband).

Depressurization will begin automatically according to the Depressurize After
Step setpoint.
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13.

14.

15.

16.

When the system triggers a depressurization, any pressurization process in
progress will automatically be terminated. A warning delay will occur
approximately 20 seconds after a depressurization signal is received. During
this time, a buzzer will sound and an amber strobe will illuminate on the
lyophilizer. The depressurization will occur approximately 3 seconds after this
buzzer and strobe stop. The system will depressurize the product chamber to
the Final Nucleation Pressure setpoint.

THE PRESSURE IN THE PRODUCT CHAMBER MAY INCREASE SEVERAL
PSIG SHORTLY AFTER DEPRESSURIZATION IS COMPLETE. IN SUCH

W CASES, THE DEPRESSURIZATION BYPASS VALVE WILL OPEN
AUTOMATICALLY AND VENT THE CHAMBER QUICKLY TO THE FINAL
NUCLEATION PRESSURE.

The remaining steps of the automated cycle will be completed as normal.
These steps include final freezing and drying, as a minimum. If enabled,
backfill and stoppering may be performed.

Upon completion of the automatic cycle, you will need to manually end the
freeze-dry cycle and return the system to atmospheric pressure.

Open the freeze dryer product chamber door and remove samples. Proper
Personal Protective Equipment (PPE) should be worn before handling the
samples.

98

Rev 012, 07/15
© SP Scientific 2015



LyoS™ ControLyo™ Nucleation Technology

Semi-Auto Operation

Frs Sgsiuy'a' - B SYSTEM ADMINISTRATOR @D €D 122272010 09:36:16
SP SCIENTIFIC @ @ PomweEee
v Cycle Status v - None Active
Shelf Condenser Vacuum Control
Heat Only
Off @ Control off G On off G On
Setpoint 200 °C Setpoint 0 mTorr
Isolation Valve Backfill Vacuum Release

Closed G Open oOff G Oon Closed 6 Open

Setpoint 700 mBar

Defrost
off G On

Pressurize Depressurize

Off G On Off G On

l Synoptic LFreeze DryL SMART L Leak Test LFunclionTestL Semi-Auto l L L L .

Semi-Auto Page

To operate Praxair's ControLyo™ Nucleation On-Demand Technology via the Freeze-
Dry Recipe page:

1. Read and follow Material Safety Data Sheets (MSDS) and Personal
Protective Equipment (PPE) requirements for the sample materials.

2. Load samples into the lyophilizer.

3. Attach sensors to the samples as necessary (e.g., attach thermocouples on
the outside surface of the designated vials).

4. Plug thermocouples into the lyophilizer’s thermocouple jack panel.
Close and secure the product chamber and condenser doors.

Note: The product chamber door must be latched before the system will allow the
product chamber to be pressurized.

WARNING! THE LYOPHILIZER IS NOT SAFE TO PRESSURIZE WHEN THE
DOOR IS ONLY CLOSED. THE DOOR MUST BE SECURELY LATCHED TO
HOLD PRESSURE.

DO NOT ATTEMPT TO UNLATCH THE CHAMBER DOORS AT ANY TIME
WHEN THE LYOPHILIZER IS PRESSURIZED.

6. Prepare Praxair's ControLyo™ Nucleation On-Demand Technology system
for operation (e.g., connect inert gas supply, open supply valve, etc.). Make
sure all other openings are sealed so the lyophilizer can hold the pressure
required for nucleation.
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Input the desired values for nucleation control into the Nucleation
Configuration Settings of the Configuration page.

Note: For more information, refer to the Nucleation Configuration Settings section of
Chapter 10: Maintenance Menu.

MNucleation Configuration

Number of Purges 2

Purge Pressurize Hold 1.0 min
Purge Depressurize Hold 20 sec
Initial Purge Pressure 7.0 PSIG
Final Purge Pressure 2.0 PSIG
Initial Nucleation Pressure 28.0 PSIG
Final Nucleation Pressure 2.0 PSIG
Nucleation Pressure DB 0.5 PSIG
Pressurization Time Out Alarm SP 240 sec
Depressurization Offset 3.00 PSIG

Nucleation Configuration Settings for systems
with Praxair's ControLyo™ Nucleation On-Demand Technology Option.

Note: The parameters displayed above are for illustrative purposes only and are not
intended to be used as a guide for running a freeze-dry Cycle with ControLyo™
Nucleation on Demand Technology.

Ensure that the appropriate gas supply source for Praxair's ControLyo™
Nucleation On-Demand Technology is connected to the lyophilizer. If the
appropriate supply source is connected, open the gas supply valve.

Purge the product chamber.

9.

10.

Activate the Pressurize function from the Semi-Auto page. The Pressurization
Valve will open and a sequence of pulse purges as defined by the Nucleation
Configuration Settings will commence.

Pressurize

off @ on

The pulse purge sequence begins with pressurization to the Initial Purge
Pressure setpoint followed by a Pressurize Hold step. Upon completion of the
Pressurize Hold timer, the product chamber is depressurized to the Final
Purge Pressure setpoint. The pulse purge sequence is repeated according to
the Number of Purges setpoint.

After purging is complete, the system will pressurize the product chamber to
the Initial Nucleation Pressure setpoint. The system will actively maintain
pressure in the product chamber at the Initial Nucleation Pressure setpoint to
accommodate leaks and changes in gas density if the pressure in the product
chamber falls below the Nucleation Pressure DB (deadband).
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Cool product samples.

11.

12.

From the Semi-Auto page, cool product shelves to the desired nucleation
(e.g., 1 to 2 °C below the thermodynamic freezing point of your product). The
shelf temperature should be set at a temperature such that the product is
maintained below the target nucleation temperature during the
depressurization.

Note: The pressurization and cooling events do not need to follow a certain sequence
prior to the depressurization step that induces nucleation (e.g., pressurization followed
by product cooling or product cooling followed by pressurization). To optimize batch
uniformity, it is generally recommended that product temperatures and chamber
pressure be approximately equilibrated at the desired values prior to depressurization.

Allow samples to cool until warmest sample temperature is -1 °C or colder, as
dictated by the thermodynamic freezing point of your product. To improve
nucleation uniformity, hold the shelf temperature for a minimum of 60 minutes
to achieve temperature equilibration in all samples.

Induce nucleation by depressurizing the product chamber.

13.

14.

15.
16.

17.

Activate the Depressurize function from the Semi-Auto page to quickly
release the chamber pressure to the Final Nucleation Pressure setpoint.

Depressurize

Oft @ On

Activating the Depressurize function will automatically stop any pressurization
process. A warning delay will occur approximately 20 seconds after a
depressurization signal is received. During this time, a buzzer will sound and
an amber strobe will illuminate on the lyophilizer. The depressurization will
occur approximately 3 seconds after this buzzer and strobe stop. The system
will depressurize the product chamber to the Final Nucleation Pressure
setpoint.

THE PRESSURE IN THE PRODUCT CHAMBER MAY INCREASE SEVERAL

PSIG SHORTLY AFTER DEPRESSURIZATION IS COMPLETE. IN SUCH

W CASES, THE DEPRESSURIZATION BYPASS VALVE WILL OPEN
AUTOMATICALLY AND VENT THE CHAMBER QUICKLY TO THE FINAL
NUCLEATION PRESSURE.

Complete your process using the necessary Semi-Auto functions.

Return the system to atmospheric pressure prior to opening the chamber
door.

Open the freeze dryer product chamber door and remove samples from
freeze dryer. Proper Personal Protective Equipment (PPE) should be worn
when handling product samples.
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SMART Freeze Dryer™ Technology 12

Overview

THE FOLLOWING SECTION IS INTENDED FOR LYOSTAR™ 3 LYOPHILIZERS
CONFIGURED WITH SMART FREEZE DRYER™ TECHNOLOGY.

SMART Freeze Dryer™ technology is a patented method for the development of
freeze-dry cycles for aqueous-based pharmaceuticals and biopharmaceuticals. The
technology has been licensed and co-developed by the University of Connecticut and
Purdue University and incorporated into the LyoStar™ 3's optional SMART Freeze
Dryer™ cycle mode.

The SMART Freeze Dryer™ cycle combines the Manometric Temperature
Measurement (MTM) technique with automatic shelf temperature and vacuum setpoint
control to maintain a target product temperature during Drying. Parameters for Freezing
and the final step(s) of Drying can be automatically selected by the system or manually
modified as needed.

The SMART Freeze Dryer™ cycle requires a comprehensive understanding of the
thermal characteristics of the product formulation, as well as basic properties of the
product presentation and container. Depending on the nature of the product, you will
need to enter a eutectic (T..), glass transition (T,) or collapse (T.) temperature, as well
as the number of vials in the batch, the vial inner area, the type of vials used, the fill
volume, and the fill weight, among other variables.

NOTE: SMART FREEZE DRYER™ TECHNOLOGY IS BASED UPON THE EXPERIENCE AND
RESEARCH OF RESPECTED PROFESSIONALS IN THE FIELD OF PHARMACEUTICAL
FREEZE-DRYING DEVELOPMENT. SMART FREEZE DRYER™ TECHNOLOGY SHOULD BE
VIEWED AS A DEVELOPMENT TOOL THAT MAY AID IN THE DEVELOPMENT OF FREEZE-
DRY CYCLES. HOWEVER, NO GUARANTEE IS MADE CONCERNING THE APPLICABILITY
OF THE METHOD TO ANY PARTICULAR PRODUCT, AND SMART FREEZE DRYER™
TECHNOLOGY MAY NOT WORK FOR YOUR PARTICULAR PRODUCT.
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SMART Freeze Dryer™ Technology Basic Operation

Prior to initiating a SMART Freeze Dryer™ cycle, make note of your system’s current
shelf temperature. For consistency, SP Scientific recommends running SMART Freeze

Dryer™ cycles with same initial shelf temperature. You may consider starting with the
shelves at an ambient temperature.

PURPOSES ONLY. THESE PARAMETERS ARE NOT INTENDED TO BE USED AS A

W THE PARAMETERS INCLUDED IN THE FOLLOWING IMAGES ARE FOR ILLUSTRATIVE
GUIDE FOR RUNNING A SMART FREEZE DRYER™ CYCLE.

Cycle Parameters

To enter SMART Freeze Dryer™ cycle parameters:
1. Selectthe SMART navigation tab.

FTS St r;r.ay- - I SYSTEM ADMINISTRATOR @ €D 111162011 11:23:29
SP SCIENTIFIC e e
o

= PodDe0e®

N Cycle Status None Active

D_ﬂ_ Vacuum-CM
Condenser °C

Rough Vac. [ 765 | Tonr
Vacuum-CM | 2100 | mTorr

Vacuum-PVG | 1021 | mTorr
Vacuum SP 0 mTorr

Shelf Inlet| 233 |°C
Shelf SP 0.0 (°C
Shelf Outlet| 239 |°C

Hydr. Press.[_0.01 |PSIG

]

~

Interstage iG

ﬁ >

@

F S
F S

S
l Synoptic JFlwle Dry (1 SWART i Leak Test LFunuinnTesﬂL Semi-Auto L L L L .

SMART Navigation Tab
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2. From the SMART Freeze Dryer™ page, set the cycle Mode to SMART Freeze
Dryer™ technology.

Note: Click the Mode button to toggle between SMART and AUTO MTM modes.

FTS _‘-.‘L(‘:i_uf - & iFIX Supervisor @ € 05152015 12:32:29
SP SCIENTIFIC
- 9@ 0P09O9OS
v Cycle Status :y_/ Semi Auto
SMART / AutoMTM: Drying Options:
SMART Mod e ~oy 16 7 Final
ode . ‘ m MR, |_,/' (7] Shelf Setpoint | 400 ][ 400 ][ 250 ]°C
"""""""""""" Hold Time min
Number of Vials 112 1102000 Ramp Rate el
Vial Inner Area (Ap) 5.82 0.01 to 9999.00 cm2
il 3
Fill Volume 3.00 1.00 to 1000.00 cm Reporting:
Fill Weight .00 1.00 to 100.00 g
Te, Tg', Teu 340 400t 0.0°C File Name: |C:\SMFD\SMART_05_13_2015_11_8.xlsx
Concentration of Solution 0.05 0.01 to 0.30 g/g
MTM Interval 60 30 to 120 min
Nature of Drug Product Small Molecule |~
Type of Vials Tubina -
Type of Bulking Agent AmorEhDus -
End Point Pressure Sensitivity 10 1 to 20 mTorr
Upper Shelf Limit . °C
Lowest Pressure SP o 0 to 900 mTorr
Last Step for MTM Collection
Save Recipe Load Recipe Delete Recipe

I Synoptic Freeze Dry SMART J Leak Test LFunclion Tele Semi-Auto L L L L l

3. Click the gray parameter fields to enter SMART Freeze Dryer™ cycle
parameters. Click the SMART page Info button to open a description of the
parameters / fields.

Info Button
FTS _‘-iH‘:iuT - & iFIX Supervisor @ O 05152015 12:32:29
SP SCIENTIFIC
C @ Sovweowe
V] Cycle Status V_/ Semi Au
SMART / AutoMTM: Drying Options:
16 7 Final
‘ Mode SMART | [ 7] Shelf Setpoint [ 40.0 |[__400 [ 250 ]°C
TN Hold Time min
Number of Vials ;o ™ 1t 2000 Ramp Rate “C/min
Vial Inner Area (Ap) i 5.82 ‘().91 to 9999.00 cm2
I
. i 3
Fill Volume ! 3.00 ‘.‘.oo to 1000.00 cm e
Fill Weight ! 3:00.| 1300 t0 100.00 g
Tc, Tg', Teu .-' 4.0 4\3-0 t00.0°C File Name: |C:\SMFD\SMART_05_13_2015_11_8.xlsx
Concentration of Solution .' 0.05 ().{1 to 0.30 gig
MTM Interval i 60 30ko 120 min
Parameter Fields |
Nature of Drug Product II Small Molecule |~
Type of Vials H Tubing -
1
Type of Bulking Agent \ [_Amorphous |-
i /
End Point Pressure Sensitivity ) 10 1 to 20 mTorr
\ 1
Upper Shelf Limit & 5.0 e
Lowest Pressure SP ‘\‘ 0 ,ll 0 to 900 mTorr
Last Step for MTM Collection
Save Recipe Load Recipe Delete Recipe
I Synoptic Freeze Dry SMART J Leak Test LFunclion Tele Semi-Auto L L L L l
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4. Each time you click a gray parameter field, the Data Entry pop-up window will
appear. Enter a value and click OK to enter.

Data Entry.
|

Data Entry Pop-Up

Data Parameters are defined as follows:

Note: Click the SMART page Info button to open a description of configurable

parameters.

Number of Vials. The total number of vials containing product in
the batch. A minimum number of vials is necessary to generate
accurate data. Approximately 291 cm? of product surface area is
required. This equates to approximately one third to one-half of
one tray of vials.

Vial Inner Area (Ap) (cm?). The surface area of the inner bottom
surface of the vial in square centimeters (cm?). This information
can be obtained from the vial supplier or calculated from vial
drawings using the formula A=m*r?, where r = the inner vial
radius. The vials used should all have the same surface area. A
common brand of 5 cc vial has 2.91 cm” inner area. A 20 cc vial
has approximately 5.82 cm?.

Fill Volume (cm?®). The fill volume of the solution in one vial in
cubic centimeters. The fill volume should be the same for each
vial in the batch.

Fill Weight (g). The net weight of a single vial’s fill volume in
grams. The fill weight should be the same for each vial in the
batch.

Tc /Ty [ Tey (°C). The formulation’s collapse temperature (Tc),
glass transition temperature (TgQ’), or eutectic temperature (Teu).
Input the appropriate parameters depending on the nature of the
product. Where more than one value exists, the lowest value
should be used for the safest cycle.

Concentration of Solution (g/g). The amount of solute per unit
amount of solution (g/g).

MTM Interval (min). This value shall determine how often the
Isolation Valve is closed during Drying to perform the pressure
rise measurements and manometric temperature measurements
(MTM).

Nature of Drug Product. For information only, select either
protein or small molecule depending on the type of product. This
information will be included in the SMART data file that is
generated during the cycle.

Type of Vials. The type of glass vials being used (e.g., tubing or
molded). Tubing vials are generally recommended for
Iyophilization applications. This parameter will help determine the
heat transfer coefficient used by the program.
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e Type of Bulking Agent. The appropriate value according to the
type of bulking agent being used (e.g., none, unsure, crystalline
or amorphous). This selection will determine the default freezing
program, default upper shelf point limit in drying, ramp rates and
shelf setpoints during the last step(s) of drying.

If Crystalline is selected, the SMART Freeze Dryer™ cycle will
include an annealing step during the Freezing phase (i.e., the
shelf temperature shall be raised just above the formulation’s
critical temperature and held for 4 hours. After 4 hours has
elapsed, the system will lower the temperature of the shelves to -
40 °C). Upon conclusion of the Freezing / Thermal Treatment
phase, the system ramps to drying steps 16 and 17 at a rate of
0.3 °C/minute. The shelf setpoint for step 16 is -40 °C, the shelf
setpoint for step 17 is 50 °C and the final shelf setpoint is

25°C.

If Amorphous is selected, the Freezing phase will not include an
annealing step, as explained previously. Instead, the system
ramps to drying step 17 at a rate of 0.1 °C/minute. The shelf
setpoint for step 17 is 40 °C and the final shelf setpoint is

25 °C.

Enter None if no bulking agent is being used. Enter Unsure if the
bulking agent is unknown.

e End Point Pressure Sensitivity (mTorr). In order to move into
the final Drying steps, the program monitors the calculated Pjce
against the chamber pressure setpoint. When the vapor pressure
of ice is less than the End Point Pressure Sensitivity value for two
consecutive manometric temperature measurements (MTM), the
program will advance to the final steps of the Drying phase.

e Upper Shelf Limit. This is the upper shelf setpoint limit during
Drying. Depending on the Bulking Agent Type selected, the
system may populate this field with recommended default
parameters. You may increase or decrease these limits as
desired.

If Amorphous is selected, the default upper shelf setpoint limit will
be 5 °C. If Crystalline is selected, the default upper shelf setpoint
limit will be 25 °C.

e Lowest Pressure SP. This is the lowest allowable pressure
setting for your product. Using a 0 disables this override and will
use the pressure valve calculated by SMART.
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Advanced SMART Freeze Dryer™ Configuration

Additional SMART Freeze Dryer™ parameters are accessible from the Configuration

page.
Advanced SMART Configuration &) «—— info Button
Av Factor (0.01 te 100.00} . (Click to open a description
Density of Solute (0.01 to 100.00) l1s50d g/cm3 of parameters / fields)
Overload Heat Flow (100,000 to 1,000,000) 300000, | cal/hr
Effective Chamber Volume (60 to 1000)  Lsmid3se Liter
Initial Shelf SP Selection Offset {0 10 3} 3 | =c
Lag Time (0.00 10 5.00) 020, sec
MTM Stabilization Interval (15 to 120) 40 min

RECORD THE FACTORY SETTING FOR FUTURE REFERENCE BEFORE

THE ADVANCED SMART CONFIGURATION PARAMETERS ARE PRESET AT THE
i f r FACTORY PRIOR TO SHIPMENT. SP SCIENTIFIC RECOMMENDS THAT YOU
MODIFYING THESE PARAMETERS.

The Advanced SMART Configuration settings are defined as follows:

e Ay Factor. This parameter is based on the outer cross-sectional area of the
vial. The operator may redefine this factor based on custom or vial vendor
specifications. The default setting is A,=1.2*A,,, where A, equals vial inner
area.

e Density of Solute. This value is used to estimate the Drying phase time,
which is calculated during the first manometric temperature measurements
(MTM). The Density of Solute is also used to determine a safety margin
below the critical product temperature, which shall be termed the target
product temperature.

The following table outlines the product safety margin as based on various
estimated Drying times:

Estimated Drying Time Product Safety Margin
< 8 hours -5°C

8 - 48 hours -3°C
> 48 hours -2°C

e Overload Heat Flow. This value is used to limit the drying rate so that it will
not exceed the maximum heat removal capacity (cal/hr) of a commercial
freeze dryer once the process is upscaled.

o Effective Chamber Volume. This is the lyophilizer's product chamber
volume in liters that will be used in the MTM equation. This value is preset
at the factory and should not be modified.

e Initial Shelf SP Selection Offset. This value allows factory technicians to
tune the initial shelf setpoint selection during a SMART cycle based on the
physical characteristics of the system.

Note: It is recommended to consult SP Scientific before changing this value.
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e Lag Time. This parameter refers to the delay between the feedback to the
programmable logic controller (PLC) that the isolation valve is fully closed
and the start of the manometric temperature measurements (MTM)
calculated during the SMART cycle.

e MTM Stabilization Interval. This is the value (in minutes) that SMART /
Auto MTM uses as the initial stabilization time in the first step before taking
the first manometric temperature measurement.

Initiating a SMART Freeze Dryer™ Cycle
To start a SMART Freeze Dryer™ cycle:

1. Enter all SMART Freeze Dryer™ cycle parameters and select the green play
button from the SMART page to begin the cycle.

Note: Before starting a SMART Freeze Dryer™ cycle, ensure that Guaranteed Soak is
enabled on the Configuration page.

Play Button
FTS S,LJSM‘T e & iFIX Supervisor @ O 05150015 12:32:29
Pasunl
SP SCIENTIFIC y
- A ee P0DEOE®
v Cycle Status ™ ~<Sgm Auto
SMART / AutoMTM: Drying Options:
16 17 Final
Mode SMART ‘ (/] Shelf Setpoint [ w0 T 20 [ 250 |58
HoTme [ o00 ] oni -
Number of Vials 112 1o 2000 Ramp Rate *Clmin
Vial Inner Area (Ap) 5.82 0.01 to 9999.00 cm2
il 3

Fill Volume 3.00 1.00 to 1000.00 cm Reporting:

Fill Weight 3.00 1.00t0 100.00 g

Te, Tg', Teu -34.0 -40.0 to 0.0 °C File Name: |C:\SMFD\SMART_05_13_2015_11_8.xlsx

Concentration of Solution 0.05 0.01 t0 0.30 g/g

MTM Interval 60 30 to 120 min

Nature of Drug Product Small Molecule |~

Type of Vials Tubina A

Type of Bulking Agent AmorEhous -

End Point Pressure Sensitivity 10 1to 20 mTorr

Upper Shelf Limit 50 | C

Lowest Pressure SP o 0 to 900 mTorr

Last Step for MTM Collection

Save Recipe Load Recipe Delete Recipe

I Synoptic Freeze Dry SMART l Leak Test LFun:lion TESIL Semi-Auto L L L L .

2. An hourglass icon will appear on the SMART page with the words, Starting
SMART. Please Wait...

Starting SMART

Please Wait...
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After approximately 15 seconds, the refrigeration system will energize and the
cycle will begin at the Freezing/Thermal Treatment phase.

Note: When using the default SMART settings, all ramp rates are programmed at 1 °C
per minute during the Freezing/Thermal Treatment phase.

Between the start of the cycle and the moment that the cycle transitions to the
first Drying phase step, you may edit the final Drying step(s) and the Final Shelf
Setpoint temperature. These parameters are located in the upper right area of
the SMART page.

FTS HLH:/NT . & iFix supervisor @ 05152015 12:32:29
SP SCIENTIFIC &
- 9@ P09OOe
v Cycle Status v~ Semi Auto
SMART / AutoMTM: Drying Optio_n_s:_ ----------------------
,,,,, 16 17 FinaPss_
[Mode SMART | o /" shelf Setpoint 400 ][ 400 | 750 | .
i —
\_ Hold Time mn—— SMART Drying
. :
Number of Vials 112 1102000 “~Ramp Rate 0.1 _-“emn  Phase Options
Vial Inner Area (Ap) 5620 0.010999.00cm2  Ttmeel ==
il 3
Fill Volume 3.00 1.00 to 1000.00 cm Reporting:
Fill Weight 3.00 1.00 to 100.00 g
Te, Tg', Teu =340 40.0t00.0°C File Name: |C:\SMFD\SMART 05_13 2015 _11_8.xlsx
Concentration of Solution 0.05 0.01 to0 0.30 g/g
MTM Interval 60 30 to 120 min
Nature of Drug Product Small Molecule |~
Type of Vials Tubin§ -
Type of Bulking Agent Amorphous j
End Point Pressure Sensitivity 10 1to 20 mTorr
Upper Shelf Limit 5.0 Y
Lowest Pressure SP o 0 to 900 mTorr
Last Step for MTM Collection
Save Recipe Load Recipe Delete Recipe

SMART Leak Test | Function Test| Semi-Auto

Note: During a SMART Freeze Dryer™ cycle, the Final Shelf Setpoint specified on the
SMART page will override the Product Storage Temperature Setpoint defined by the
user on the Freeze-Dry Recipe page.

a. The system allows you to edit Drying steps 16 and 17, as well as the Final
Shelf Setpoint from the SMART page for cycles in which the Type of
Bulking Agent was specified as Crystalline, None or Unsure.

b. The system allows you to edit Drying step 17 only, as well as the Final
Shelf Setpoint from the SMART page for cycles in which the Type of
Bulking Agent was specified as Amorphous.

Upon completion of the Freezing/Thermal Treatment phase, the system will
transition through the Freeze phase.

Once the system completes the Freeze phase, the cycle will transition to the
Drying phase. The shelves are heated or cooled according to the initial
Temperature Setpoint, and the chamber pressure is modified according to the
Vacuum Setpoint.
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7. Once the setpoints are obtained, the system stabilizes and the isolation valve
closes. At this point, the system begins calculating the manometric temperature

measurements (MTM).

a. The isolation valve closes for 25 seconds. During this period, pressure
readings are taken at a rate of 10 readings per second.

b. The system uses the pressure readings (i.e., pressure rise data) to
determine the estimated Drying time. Based on the estimated Drying time
estimate, the system will select a product temperature safety margin.

Estimated Drying Time

Product Safety Margin

< 8 hours

-5°C

8 - 48 hours

-3°C

> 48 hours

-2°C

c. The system compares the calculated MTM product temperature with the
target product temperature. If the temperatures differ by more than 1 °C,
the system adjusts shelf temperature accordingly.

8. The PLC collects the pressure rise data and uses it to solve the MTM equation.
MTM temperature and other SMART Freeze Dryer™ cycle data are captured in
the SMART Freeze Dryer™ data file. This Microsoft® Excel® file (*.xlIsx) is
saved to the system’s hard drive at C:\SMFD.

Note: Each data file is saved with a unique date and 24-hour time stamp assigned as
part of its file name structure (e.g., the file SMART_09_16 2011 16 22 is based on the
SMART Freeze Dryer™ cycle that was run on September 16, 2011 at 16:22).

NEVER ACCESS SMART DATA FILES WHILE THE SMART CYCLE IS
ACTIVE. IF THE FILE IS OPEN WHILE DATA COLLECTION IS IN
PROGRESS, DATA COLLECTION WILL BE INTERUPPTED.
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SMART Freeze Dryer™ Cycle Data Files

NEVER ACCESS SMART DATA FILES WHILE THE SMART CYCLE IS ACTIVE. IF
THE FILE IS OPEN WHILE DATA COLLECTION IS IN PROGRESS, DATA
COLLECTION WILL BE INTERUPPTED.

SMART Freeze Dryer™ cycle data points are captured in the SMART Freeze Dryer™
data file. This Microsoft® Excel® file (*.xIsx) is saved to the system’s hard drive at

C:\SMFD.

Each SMART Freeze Dryer™ data file is saved with a unique date and 24-hour time
stamp assigned as part of its file name structure (e.g., the file
SMART _09 16 2011 16 22 is based on the SMART Freeze Dryer™ cycle that was
run on September 16, 2011 at 16:22).

The SMART Freeze Dryer™ cycle data is categorized as follows:

Time Pass (min). Time elapsed during the Drying phase.
Time Interval (min). Time elapsed since last MTM measurement.

Pice (MTorr). Vapor pressure at the ice surface at the end of the
manometric temperature measurement (MTM).

Rp (cm>Torr*hr/gr). Resistance of the dried layer in the product.

Tpwmmw (°C). Temperature of the product at the ice surface as determined by
the manometric temperature measurement (MTM).

dQ/dtgra-y (cal/hrivial). Rate of heat transfer.
L (cm). Thickness of the ice in the product.
Tseey (°C). Calculated shelf temperature.

Po (mTorr). Recorded chamber pressure when the PLC sends the “close”
signal to the isolation valve.

Ty (°C). Product temperature at the bottom of the vial.
K, x 10" (cal/sec*cm2*K). Vial heat transfer coefficient.
W qup (g/vial). Accumulated mass loss.

dm/dt (g/hr/vial). Rate of sublimation.

Lary (cm). Thickness of the dried layer.
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End SMART Freeze Dryer™ Cycle

Upon completion of the SMART Freeze Dryer™ cycle, SP recommends that you follow
the same series of steps that you would typically follow when ending a standard freeze-
dry cycle. The following process will ensure that your product may be removed safely
from the product chamber.

Note: Before your product may be removed from the chamber, you will need to release vacuum
from the system and allow it to equalize to atmospheric pressure.

Product Storage (Backfill and Stoppering Disabled)

If your system is in the Product Storage phase at the end of a freeze-dry cycle and
neither automatic backfill or automatic stoppering were enabled as part of the cycle, a
green checkmark will appear to the right of your Product Storage Temperature Setpoint.

Product Storage: Backfill/Stoppering:
Temperature SP °C ,’r Backfill
Vacuum SP [ 0 | mTon Stoppering $8 «——————— Backfill and Stoppering Disable
End Cycle

Complete the Cycle

1. To end the freeze-dry cycle, select the green checkmark to the right of the
Product Storage Temperature SP (setpoint).

2. The system will release vacuum from the system.

Backfill / Stopper Prior to End Cycle

1. If you would prefer not to end the cycle at this point, you may enable Backfill
and/or Stoppering to begin backfilling the product chamber and/or activating the
stoppering mechanism immediately.

2. Once the backfill and/or stoppering tasks are complete, a green checkmark will
appear to the right of the End Cycle field.

3. Select this green checkmark to end the freeze-dry cycle.

End Cycle <

4. The system will release vacuum from the system.
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Product Storage (Backfill and/or Stoppering Enabled)

If backfill and/or stoppering are enabled as part of the freeze-dry cycle, the cycle will
perform the required functions and return to the Product Storage phase.

Product Storage:

Temperature SP qE:
Vacuum SP E mTorr

Backfill'Stoppering:

Stoppering x
End Cycle

Backfill < mBar

™ Backfill Enabled

Product Storage:

Temperature SP o

Vacuum SP E mTorm

Backfill'Stoppering:

Backfill Cé-’ mBar

Stoppering ' ¢—————= Backfill and Stoppering Enabled
End Cycle

1. Once the cycle returns to the Product Storage phase, a green checkmark will
appear to the right of the End Cycle field.

Product Storage:

Temperature SP 2

Vacuum SP IIl mTorr

Backfill'Stoppering:
Backfill C.w’ mBar

Stoppering \é)
End Cycle ' «———— End Cycle

2. Select this green checkmark to end the freeze-dry cycle.

3. The system will release vacuum from the system.
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Auto MTM
Auto MTM Basic Operation

Automatic Manometric Temperature Measurement, or Auto MTM, allows for the
collection of SMART Freeze Dryer™ data when executing an existing Freeze-Dry
recipe.

SP SCIENTIFIC RECOMMENDS USING DRYING PHASE STEPS WITH A MINIMUM

W WHEN LOADING OR ENTERING FREEZE-DRY RECIPES FOR USE WITH AUTO MTM,
HOLD TIME EQUAL TO OR GREATER THAN THE MTM STABILIZATION INTERVAL.

To begin the Auto MTM run:

1. Enter recipe parameters on the Freeze-Dry page or load an existing recipe to
the Freeze-Dry page.

Note: For proper execution of the Freeze-Dry recipe, do not change any setpoints, ramp
rates or hold times after the Auto MTM run has begun.

2. Select the SMART navigation tab.

f—f%%w-”-'y- - fal SYSTEN ADMINISTRATOR @D @D 11/16/2011 112329
SP SCIENTIFIC @@ PO ED@®

Cycle Status Yy Hone Active

Vacuum-CM
Condenser *C
Rough Vac. [ 765 |Tom
Vacuum-CM | 2100 [ mTorr

Vacuum-PVG | 1021 | mTorr
VacuumSP| 0 [mTomr

Shelf nler| 233 |°C
ShelfSP| 00 |°C
Shelf Outlet| 239 |°C

Hydr. Press.[_0.01 |PSIG

]

[

Interstage *C

@
——

ﬂ g

-
F S

)
l Symoptic JFreeze Dry t SHART L Leak Test LFuncliunTele Semi-Auto l L L L .
N %

SMART Navigation Tab
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3. From the SMART Freeze Dryer™ page, set the cycle Mode to AUTO MTM.
Note: Click the Mode button to toggle between SMART and AUTO MTM modes.

FTSW G
SP SCIENTIFIC @ |

Pebiing Timis oo S

Auto MTM Mode

4. Click the gray parameter fields to enter Auto MTM cycle parameters.

FTSW G
SP SCIENTIFIC .~ & |

Pebiing Timis oo S

Parameter Fields
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5. Each time you click a gray parameter field, the Data Entry pop-up window will
appear. Enter a value and click OK to enter.

Data Entry E]

O Cancel |

Data Parameters are defined as follows:

Number of Vials. Enter the total number of vials containing product in the
batch. A minimum number of vials is necessary to generate accurate data.
Approximately 291 cm? of product surface area is required. This equates to
approximately one third to one-half of one tray of vials.

Vial Inner Area (Ap) (cm?). The surface area of the inner bottom surface of
the vial in square centimeters (sz)_ This information can be obtained from
the vial supplier or calculated from vial drawings using the formula A=Tr*r?,
where r = the inner vial radius. The vials used should all have the same
surface area. E.g., a common brand of 5 cc vial has 2.91 cm? inner area. A
20 cc vial has approximately 5.82 cm?®.

Fill Volume (cm3). The fill volume of the solution in one vial in cubic
centimeters. The fill volume should be the same for each vial in the batch.

Fill Weight (g). The net weight of a single vial's fill volume in grams. The fill
weight should be the same for each vial in the batch.

Concentration of Solution (g/g). The amount of solute per unit amount of
solution (g/g).

MTM Interval (min). This value shall determine how often the Isolation
Valve is closed during Drying to perform the pressure rise measurements
and manometric temperature measurements (MTM).

Last Step for MTM Collection. When using the Auto MTM mode of
operation, you may want to take MTM measurements during some or all
steps of the Drying phase. Use this field to program the last sequential step
of the recipe for which you want to calculate MTM data.

Rev 012, 07/15
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Advanced Auto MTM Configuration
Additional parameters used for Auto MTM are accessible from the Configuration page
under the heading Advanced SMART Configuration.

Advanced SMART Configuration &) «—Info Button

Av Factor (0.01 to 100.00) S ]| - (Click to open a description
Density of Solute (0.01 o 100.00) Gamishibad 5/crm3 of parameters / fields)
Overload Heat Flow (100,000 to 1,000,000) 300000,/ cal/he

Effe ctive Chamber Volume (G0 to 1000) __113_ | Liter

Initial Shelf SP Selection Offset (0 t0 3) — L

Lag Time (0.00 to 5.00) L 020 sec

MTM Stabilization Interval (15 to 120) 90 min

THE ADVANCED SMART CONFIGURATION PARAMETERS ARE PRESET AT THE
FACTORY PRIOR TO SHIPMENT. SP SCIENTIFIC RECOMMENDS THAT YOU
RECORD THE FACTORY SETTING FOR FUTURE REFERENCE BEFORE
MODIFYING THESE PARAMETERS.

The Advanced SMART Configuration settings are defined as follows:

Ay Factor. This parameter is based on the outer cross-sectional area of the
vial. The operator may redefine this factor based on custom or vial vendor
specifications. The default setting is A,=1.2*A,, where A, equals vial inner
area.

Density of Solute. This value is used to estimate the Drying phase time,
which is calculated during the first manometric temperature measurements
(MTM). The Density of Solute is also used to determine a safety margin
below the critical product temperature, which shall be termed the target
product temperature. The following table outlines the product safety margin
as based on various estimated Drying times:

Estimated Product
Drying Safety
Time Margin
< 8 hours -5°C
8-48 3°C
hours
> 48 2°C
hours

Overload Heat Flow. This value is used to limit the drying rate so that it will
not exceed the maximum heat removal capacity (cal/hr) of a commercial
freeze dryer once the process is upscaled.

Effective Chamber Volume. This is the lyophilizer's product chamber
volume in liters that will be used in the MTM equation. This value is preset
at the factory and should not be modified.

Initial Shelf SP Selection Offset. This value allows factory technicians to
tune the initial shelf setpoint selection during a SMART cycle based on the
physical characteristics of the system. It is recommended that this value not
be changed without consulting SP Scientific.

Lag Time. This parameter refers to the delay between the feedback to the
programmable logic controller (PLC) that the isolation valve is fully closed
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and the start of the manometric temperature measurements (MTM)

calculated during the SMART cycle.

e MTM Stabilization Interval. This is the value (in minutes) that SMART /
Auto MTM uses as the initial stabilization time in the first step before taking
the first manometric temperature measurement.

Initiating an Auto MTM Cycle

1. Enter all Auto MTM cycle parameters and select the green play button from the

SMART page to begin the cycle.

Play Button
FTs Sggzuy- e & GuesT @ © 05132015 03:52:44
SP SCIENTIFIC & %
(®® Peveme®
- o \, E
i Cycle Status i3 “oneActive
SMART / AutoMTM: Drying Options:
16 17 Final
Mode AUTO MTHM ‘ [ ] Shelf Setpoint [ 400 || 400 || __250_|°C
Hold Time min
Number of Vials 112 110 2000 Ramp Rate “Clmin
Vial Inner Area (Ap) | 5.82 0.01 to 9999.00 cm?2
Fill Volume 3_.00 1.00 to 1000.00 cm3 Reporting:
Fill Weight 3:000 1.00to 100.00 g
Te, Tg', Teu 40.0t0 0.0°C File Name: [C:\SMFD\AutolTM 05 12 2015 17 11.xlsx
Concentration of Solution - 00s 0.01 t0 0.30 g/g
MTM Interval 60 30 to 120 min
Nature of Drug Product Small Molecule |~
Type of Vials Molded T
Type of Bulking Agent E
End Point Pressure Sensitivity 10 1to 20 mTorr
Upper Shelf Limit SE
Lowest Pressure SP lIl 0 to 900 mTorr
Last Step for MTM Collection 3

I Synoptic | Freeze Dry SMART J Leak Test LFunclion Tele Semi-Auto L L L L l

AutoMTM. Please Wait...”

Starting AutoMTM

Please Wait...

freeze-dry cycle will begin.

An hourglass icon will appear on the SMART page with the words, “Starting

After approximately 15 seconds, the refrigeration system will energize and the

Rev 012, 07/15
© SP Scientific 2015

119



SMART Freeze Dryer'" Technology | LyoS™

Upon completion of the Freezing/Thermal Treatment phase, the system will
transition through the Freeze phase.

Once the system completes the Freeze phase, the cycle will transition to the
Drying phase. The shelves are heated or cooled according to the initial
Temperature Setpoint, and the chamber pressure is modified according to the
Vacuum Setpoint.

Once the setpoints are obtained, the system stabilizes only in step 1 for the
MTM Stabilization Time Setpoint. The isolation valve then closes and the
system begins automatically calculating the manometric temperature
measurements (MTM).

Note: After the system calculates the MTM, it rechecks the remaining step time. If the
remaining step time is greater than or equal to the MTM Interval (as set from the SMART
page), the system will continue to calculate MTM at the specified intervals. If the
remaining step time is less than the MTM Interval, the system will perform a final MTM
calculation and then advance to the next step.

a. The isolation valve closes for 25 seconds. During this period, pressure
readings are taken at a rate of 10 readings per second.

b. The system uses the pressure readings (i.e., pressure rise data) to
determine the estimated Drying time.

The PLC collects the pressure rise data and uses it to solve the MTM equation.
MTM temperature and other Auto MTM cycle data are captured in the Auto
MTM data file. This Microsoft® Excel® file (*.xlsx) is saved to the system’s hard
drive at C:\SMFD.

Note: Each data file is saved with a unique date and 24-hour time stamp assigned as
part of its file name structure. For example, the file AutoMTM_09_20 2011 15 25is
based on the Auto-MTM cycle that was run on September 20, 2011 at 15:25.

NEVER ACCESS AUTO MTM DATA FILES WHILE THE AUTO MTM CYCLE
IS ACTIVE. IF THE FILE IS OPEN WHILE DATA COLLECTION IS IN
PROGRESS, DATA COLLECTION WILL BE INTERUPPTED.
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Auto MTM Cycle Data Files

Auto MTM cycle data points are captured in the Auto MTM cycle data file. This
Microsoft® Excel® file (*.xIsx) is saved to the system’s hard drive at C:\SMFD.

Each data file is saved with a unique date and 24-hour time stamp assigned as part of
its file name structure. For example, the file AutoMTM_09 20 2011 15 25 is based on
the Auto-MTM cycle that was run on September 20, 2011 at 15:25.

The Auto MTM cycle data is categorized as follows:

Time Pass (min). Time elapsed during the Drying phase.
Time Interval (min). Time elapsed since last MTM measurement.

Pice (MTorr). Vapor pressure at the ice surface at the end of the
manometric temperature measurement (MTM).

Rp (cm>Torr*hr/gr). Resistance of the dried layer in the product.

T,wmm (°C). Temperature of the product at the ice surface as determined by
the manometric temperature measurement (MTM).

dQ/dtgura-yy (cal/hrivial). Rate of heat transfer.
Lice (cm). Thickness of the ice in the product.
Tseey (°C). Calculated shelf temperature.

Po (mTorr). Recorded chamber pressure when the PLC sends the “close”
signal to the isolation valve.

Ty (°C). Product temperature at the bottom of the vial.
K, x 10" (cal/sec*cmz2*K). Vial heat transfer coefficient.
W sup (g/vial). Accumulated mass loss.

dm/dt (g/hr/vial). Rate of sublimation.

Lary (cm). Thickness of the dried layer.
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End Auto MTM Freeze-Dry Cycle

Upon completion of the Auto MTM freeze-dry cycle, SP recommends that you follow the
same series of steps that you would typically follow when ending a freeze-dry cycle.
The following process will ensure that your product may be removed safely from the
product chamber.

Note: Before your product may be removed from the chamber, you will need to release vacuum
from the system and allow it to equalize to atmospheric pressure.

Product Storage (Backfill and Stoppering Disabled)

If your system is in the Product Storage phase at the end of a freeze-dry cycle and
neither automatic backfill or automatic stoppering were enabled as part of the cycle, a
green checkmark will appear to the right of your Product Storage Temperature Setpoint.

Product Storage: Backfill/'Stoppering:
Temperature SP | 20.0| °C ,5« Backfill L 200 mBar
Vacuum SP | 0 | mTorr Stoppering ”4—> Backfill and Stoppering Disable
End Cycle

Complete the Cycle

1. To end the freeze-dry cycle, select the green checkmark to the right of the
Product Storage Temperature SP (setpoint).

2. The system will release vacuum from the system.

Backfill / Stopper Prior to End Cycle

1. If you would prefer not to end the cycle at this point, you may enable Backfill
and/or Stoppering to begin backfilling the product chamber and/or activating the
stoppering mechanism immediately.

2. Once the backfill and/or stoppering tasks are complete, a green checkmark will
appear to the right of the End Cycle field.

End Cycle <~

Select this green checkmark to end the freeze-dry cycle.

4. The system will release vacuum from the system.
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Product Storage (Backfill and/or Stoppering Enabled)

If backfill and/or stoppering are enabled as part of the freeze-dry cycle, the cycle will
perform the required functions and return to the Product Storage phase.

Product Storage:

Temperature SP qE:
Vacuum SP E mTorr

Backfill'Stoppering:

Backfill < [ 200 | mBar
Stoppering x

End Cycle [~ Backfill Enabled

Product Storage:

Temperature SP o

Vacuum SP E mTorm

Backfill'Stoppering:

Backfill Cé-’ mBar

. e ) .
Stoppering  ¢—————~_ Backfill and Stoppering Enabled
End Cycle

1. Once the cycle returns to the Product Storage phase, a green checkmark will
appear to the right of the End Cycle field.

Product Storage:

Temperature SP 0

Vacuum SP lII mTorr Stoppering ‘é’)

Backfill'Stoppering:
Backfill V mBar

End Cycle V{—— End Cycle

2. Select this green checkmark to end the freeze-dry cycle.

3. The system will release vacuum from the system.
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Recipe Management for SMART and Auto MTM

After becoming acquainted with the SMART and Auto MTM modes on the SMART
Freeze Dryer™ page, you may create, save, load, delete and otherwise modify recipes
using the LyoS™ Recipe Manager.

While completed recipes may be printed or discarded after use, recipes may also be
saved and loaded for future use. To save, load or delete recipes, select the appropriate
button on the SMART Freeze Dryer™ page. Recipes are maintained using Microsoft®
Access®.

Note: Recipes cannot be saved or loaded while a SMART Freeze Dryer™ cycle is active.

FTS Syste r—r P i suPeRvisoR @ € s 122304
SP SCIENTIFIC _T@T@ oo fPexeee
Cycho Stotws A0 Hone Activa
SMART | AusoMTM: Orylng Options:
16 17 Final
|||n-dn hﬂﬂm—l] L ] Shelf Seipolot [ 000 [ a0 [0 e
HoTine [ o0 [ s win
Humber of Vials Lot 110 2000 Ramp Rote [ o3 I o ] ECkml
Vial Inner Area (AR} L2y 0.07 to 9999.00 cm?
Fill Volume LB 1.00 to 1000.00 cm3 Ruporting:
Fill Weight L300y 1.00 to 100.00 g
Te, Ty, Teu A0.0100.0°C File Mama: [\ SMFDWAunoMTM_08_04_2014_9_52.xbsx
Concentration of Solution L] 0.01 10 0.30 gl
MTM Intarval L3 3010 120 min
Mature of Dwug Product
Type of Vials
Type of Bulking Agent

End Point Pressuse Sensitivity 0] 110 20 mTorr
Upper Shel Limit o T
[

Last Step for MTM Collection

| SaveRecipe | LosdRecips | Deloto Rocipe |

Synoptic Freeze Dry SMART } Leak Tes lF-un:lion Tustik Semi-Aulo | L | L .

Freeze-Dry Recipe Page
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Saving Recipes

After entering SMART Freeze Dryer™ cycle parameters, your recipe may be saved and

stored in the lyophilizer's PLC.

Note: Communication between the PLC and the computer must be established for the Recipe
Manager to operate properly. If you are having problems with recipe management functionality,
check that all cables are connected and that data is displayed properly on the Synoptic page.

To save a recipe:

1. Click the Save Recipe button on the SMART Freeze Dryer screen.

FTS SgsiuT - & iFIX Supervisor @ € 05152015 12:32:29
SPSCIENTIFIC 00990 S
v Cycle Status v - Semi Auto
SMART 7 AutoMTM: Drying Options:
16 7 Final
Mode SMART | © Shelf Setpoint [ 200 [ 400 ][ 250 ]%€
Hold Time min
Number of Vials 1121 110 2000 Ramp Rate “Clmin
Vial Inner Area (Ap) 5.82 0.01 to 9999.00 cm2
il 3
Fill Volume 3.00 1.00 to 1000.00 cm Reporting:
Fill Weight .00 1.00 to 100.00 g
Te, Tg', Teu 340 40.0t00.0°C File Name: |C:\SMFD\SMART_05_13_2015_11_8.xlsx
Concentration of Solution 0.05 0.01 to 0.30 g/g
MTM Interval 60 30 to 120 min
Nature of Drug Product Small Molecule |~
Type of Vials E
Type of Bulking Agent
End Point Pressure Sensitivity 10 1 to 20 mTorr
Upper Shelf Limit 5.0 °C
Lowest Pressure SP o 0 to 900 mTorr
Last Step for MTM Collection
Load Recipe Delete Recipe

I Synoptic Freeze Dry SMART l Leak Te LFunclion Tele Semi-Auto L L

Save Recipe Button

2. Enter a name for your recipe then click the Save button.

"Save Furcipe e
Enter Recipe Name
Recipe Name: | sroefeooe

concel | save
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3. The Recipe Manager function will verify if the recipe name currently exists.

a. If the recipe name is available, the recipe is saved and the system will
close and exit.

b. If the recipe name is available but an error message occurs, check the
error message for what caused the error.

c. If the recipe name currently exists, you will be prompted to overwrite the
existing recipe.

Save Recipe =3

WorkSpace Application 3

R This name already exists, Overwrite?

Y | [ Na

1. Click Yes to overwrite the existing recipe.

2. Choose No to enter a new name.
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Loading Recipes

Once a recipe has been saved to the PLC, it may be loaded to the SMART Freeze
Dryer™ Recipe page for use.

To load a recipe to the SMART Freeze Dryer™ page:

1. From the SMART Freeze Dryer™ page, click the Load Recipe button.

2. The Recipe Download dialog will open. Select a Recipe from the combo box
drop-down list.

Recipe Download E

Select Recipe to Download

Recipe Name: | | j

Cancel

3. Once selected, the recipe will download and exit out of the dialog box.
4. Choose cancel before selecting recipe to exit.

WARNING! EXECUTING A SMART FREEZE DRYER™ CYCLE WITH MISSING
RECIPE DATA OR INVALID PARAMETERS WILL CAUSE UNPREDICTABLE
RESULTS, INCLUDING THE POSSIBILITY OF DAMAGE TO YOUR UNIT OR

PRODUCT. ALWAYS CONFIRM RECIPE DATA BEFORE STARTING A SMART
FREEZE DRYER™ CYCLE.
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Deleting Recipes
To delete a previously saved recipe:
1. Click the Delete Recipe button from the SMART Freeze Dryer™ page.

2. The Delete Recipe dialog will open. Select a Recipe from the combo box drop-
down list.

F}el’e’(e Recipe lg

Select Recipe to Delete

Recipe Name: | j

Exit

3. Click the Delete button. A message will appear asking you if you want to delete
the recipe.

Note: Use caution when deleting recipes. Deleted recipes may not be recovered.

4. Click Yes to Delete and Exit or No to Cancel and Exit.
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Chapter

SEC 1 Standard Security | 13

THE FOLLOWING SECTION IS INTENDED FOR LYOSTAR™ 3 LYOPHILIZERS CONFIGURED
WITH STANDARD SEC 1 SECURITY.

Note: To verify the security of your system, open the alarm summary page of the LyoS™
control system. If the Alarm summary page does not include an SQL Alarms and Events

W button, your system has standard SEC1 security.

If the alarm summary page includes an SQL Alarms and Events button, your system is

configured with the SEC3 security option. Refer to Chapter 14: SEC3 Security Option (21 CFR
Part 11 Compliant-Capable).

Overview

The LyoS™ control system contains a multi-level, password-protected security system
that permits complete access and functionality to users with the maximum-security
level, and limited viewing and functionality to those with lesser security levels.

Security Access Levels

The standard security access levels are identified as Guest, Operator (Oper) and
Supervisor (Super), with Supervisor having the highest level of security privileges. The
default login and password for each security level is as follows:

Login Password
Guest Guest
Operator Oper
Supervisor Super

Note: The login names and guest password are not case sensitive, while the operator and
supervisor passwords are case sensitive.

By default, the lowest security level (i.e., Guest) does not require logging in to the
system. The LyoS™ automatically opens to this level when the control system is started
up. The login/logoff function is accessed by clicking the padlock icon (& ) on the top of
the LyoS™ main layout. All logins are recorded in the Alarm History file, which is
located in the in the C:\LyoS\alm directory. It is recommended that each user be
provided with a unique login and password. Only the supervisor level may perform this
function.

Note: For information on un-locking security users, contact SP Scientific. For information on
creating users, refer to the Configuring Proficy® Security section of this chapter.
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Access to Pages and Screens

LyoS™

The following table illustrates the LyoS™ control system pages/screens and the
corresponding access/privilege levels with the SEC 1 option. A “Yes” indicates that the
page/screen is accessible by the specified access/privilege levels. A “No” indicates that
the page/screen is not accessible by the specified access/privilege levels.

Screen Description Guest Operator Supervisor
Alarm Summary Yes Yes Yes
Alarm Print Yes Yes Yes
Calibration Yes Yes Yes
Configuration Yes Yes Yes
Cycle Status Yes Yes Yes
Freeze Dry (Recipe) Yes Yes Yes
Function Test Yes Yes Yes
Historical Data Export Yes Yes Yes
Historical Trend Yes Yes Yes
Information Button
(e.g., Main header, SMART screen,
Configuration page AdVanced Yes Yes ves
SMART/AutoMTM section)
Leak Test Yes Yes Yes
Maintenance Yes Yes Yes
Probe Avg Button
(Product Probes pop-up) Yes Yes Yes
Semi-Auto Yes Yes Yes
SMART Yes Yes Yes
Synoptic Yes Yes Yes

Note: The Access to Pages and Screens table may differ from the one shown above depending

on your software configuration and purchased options.
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Access to System Functions

The following table illustrates the functions of the LyoS™ control system and the
corresponding access/privilege levels with the SEC 1 option. A “Yes” indicates that the
system function may be access/performed by the specified access/privilege levels. A
“No” indicates that the system function may not be access/performed by the specified
access/privilege levels.

System Functions Guest Operator Supervisor
Access to Microsoft® Office No No Yes
Acknowledge Alarms No Yes Yes
futomat Oy Setpor No o | ves
fomatc Qe Setrors oo v | e
Calibration Settings No No Yes
Cancel Current Cycle (Stop button) No Yes Yes
Cycle Continue No Yes Yes
End Freeze-Dry Cycle No Yes Yes
Information Button pop-up
(e.g., Main header Vapor Pressure Over
Ice table, SMART screen data Yes Yes Yes
parameter definitions, AdVanced
SMART/AutoMTM Configuration page
definitions)
Maintain iFIX Proficy® Security No No Yes
Print Yes Yes Yes
Print Screen (Historical Trend) Yes Yes Yes
Recipe Downloading No Yes Yes
Recipe Saving No No Yes
Semi-Auto Control No Yes Yes
Shutdown System No No Yes
Start Automatic Cycle No Yes Yes
System Configuration Settings No No Yes
Microsoft® Windows® Desktop No No Yes

Note: The Access to System Functions table may differ from the one shown above depending on
your software configuration and purchased options.

Rev 012, 07/15 131
© SP Scientific 2015



SEC 1 Standard Security LyoS™

Configuring Proficy® Security

Standard LyoS™ systems may require modification of the user security levels within the
GE Proficy® HMI/SCADA iFIX software. In order to create or modify user levels, you
must be logged in with the system default access and privileges of a Supervisor.

Note: Proficy® user accounts operate independently from those created within the Microsoft®
Windows® operating system environment. Windows® user names cannot be used to login to the
LyoS™ control system.

To configure Proficy® Security from the LyoS™ control system:
1. Login as a Supervisor or higher.
2. Hit the Windows® key on your keyboard to open the Windows® Start Menu.

Windows® Key

3. Click All Programs.

. Proficy HMI SCADA - iFIX 5.5
|E§5) Electronic Books
(§ 55
i iFIX WorkSpace
@E Login E
' OPC Help
2§ OPC PowerTool
| OPC Release Notes
|E§5) SM2 Driver Manual
g Systern Configuration

. Tools -

4 Back

| Search programs and files ~ |

@ & @
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5. Click the security padlock icon from the Security Configuration Utility (SCU)
screen.
B scu-spLvo o] @ (==

File Configure Help

Configuration File for Node Lyo3

EPEEREE

Security Padlock Icon

6. Click the User Accounts icon.
@ Security Configuration \E‘ =]

File Edit Help

User Accounts lcon
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LyoS™

7. Click the Add button to create a new User Account.

User Accounts @@
Current Uszers
Guest VIR
OFERATOR
RECIPE i
SECURITY SYMCHROMIZE
SUPERVISOR

SYSTEM ADMIMISTRATOR

[ 0k ] [ Cancel ] [

Help

— Add

WARNING! DO NOT DELETE ANY FACTORY INSTALLED USER ACCOUNTS
FROM THE SYSTEM, EVEN IF THEY ARE UNUSED. DELETING FACTORY
INSTALLED USER ACCOUNTS MAY CAUSE THE LYOS™ WORKSTATION
TO MALFUNCTION.

8. Complete the Full name, Login Name, Password and Login Timeout fields. SP
Scientific recommends setting the Login Timeout to 00:00:00.

Use Windows —
Security

Note: The “Use Windows® Security” must remain unchecked. Do not attempt to link
users to Windows® security using this procedure.

User Profile

| Lise Windows Security

SPScientific

Full name: | Login Name:

[E—— | Login Timeout: 00:00:00

Group embership Security Areas Application Features
WorkSpace Runtime
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9. Click the Modify button under the Group Membership area.

Group Membership

10. Select the appropriate group from the Available list and click Add. Low-level
users should be added to the IFIX_OPERATORS group, while high-level users
should be added to the IFIX_SUPERVISORS group.

Note: For group access and privileges, refer to the Security Access Levels section of
this chapter.

Group Membership Selection @@
- Authorized
IFt+_SUPERVISORS

A ailable
IFIX_ADMINISTRATORS
s
I |
RECIPE_USER Dielete All
e

WARNING! DO NOT DELETE ANY FACTORY INSTALLED GROUP
ACCOUNTS FROM THE SYSTEM, EVEN IF THEY ARE UNUSED. DELETING
FACTORY INSTALLED GROUP ACCOUNTS MAY CAUSE THE LYOS™
WORKSTATION TO MALFUNCTION.

11. Click the OK button when the appropriate group is selected.
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12. Verify that the correct security group appears in the Group Membership area
and click the OK button.

[ Use Windows Security

Full name: |SPScientific Lagin Mame: SPSci
Pazsword: | 1] Login Timeout: 00:00:00

Group Membership —® Group Membership
IFI_SUPERWISORS

Secunty Areas Application Features

wiorkSpace Funtime

13. Enter a password for the new user, then click the OK button.

PWrd Confirmation.

Retype password ta confirm change...

(o ] [ Cancel ] [ Hep ]

14. Confirm that the new user has been added to the list of Current Users and click
the OK button.

User Accounts

Cutrent Users

'GUEST =

RECiE (e ]
SECURITY SYNCHRONIZE
SPSCIENTIFIC

SUPERVISOR v

[ 0K l [ Cancel ] [ Help
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15. Select File then Save or hit Ctrl+S.

@ Security Configuration E = @
Edit Help

Clear

Save Ctrl+5S
Export...
Import...
Exit Alt+F4

16. Select File then Exit or hit Alt+F4 to return to the System Configuration Utility
Screen (SCU).

17. Select File then Save.
18. Select File then Exit to close the System Configuration Utility Screen (SCU).

B scu-seLvo ol @ (==
m Configure Help
Mew Ctrl+N

Open .. Ctrl+0
Save Ctrl+S

Corfiguration File for Node LyoS

Save As..

Descripticn...

Report

&l

19. Test the new user account by logging in and out. Ensure that the appropriate
security rights were assigned before allowing new users to log in to their
accounts.
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Chapter

SEC 3 Security Option 14

(21 CFR Part 11 Compliant-Capable)

THE FOLLOWING SECTION IS INTENDED FOR LYOSTAR™ 3 LYOPHILIZERS
CONFIGURED WITH SEC 3 SECURITY OPTION.

LyoS™ control system. If the alarm summary page includes an SQL Alarms and

W Note: To verify the security of your system, open the alarm summary page on the

Events button, your system is configured with the SEC3 security option.

If the Alarm summary page does not include an SQL Alarms and Events button, your
system has standard SEC1 security. Refer to Chapter 13: SEC1 Standard Security.

Overview

Features a

The U.S. Food and Drug Administration (FDA) released the Guideline on General
Principles of Process Validation in 1987, setting forth a series of strict rules and
regulations for manufacturing processes. Current regulations in place for governing
food and drugs in the U.S. are set forth in Title 21 of the Code of Federal Regulations
(21 CFR). These regulations include the requirement known as “Current Good
Manufacturing Practices” (cGMP), which is constituted in 21 CFR Parts 210 and 211.

The U.S. FDA has also put in place a series of guidelines for qualifying computerized
systems to help protect both manufacturers and consumers from the insecurities
brought about by introducing automated, software-controlled processes into a
production process. The FDA’s 21 CFR Part 11 deals specifically with computerized
systems, describing guidelines pertaining to the maintenance and submission of
electronic records created, modified, maintained, archived, retrieved, and/or transmitted
by manufacturers. With the SEC3 security option, the LyoS™ control system becomes
21 CFR Part 11 compliant-capable.

Note: SP Scientific offers customized validation packages to guide you in the validation of your
lyophilizer and control system. Contact SP Scientific for more information.

nd Components

If your LyoS™ control system has been configured with the 21 CFR Part 11
compliance-capable option (i.e., SEC3), it will include the following features and
installed components:

e Microsoft® SQL Server for secured data storage of alarms and events.

e Three (3) levels of Proficy® iFIX security, incorporated directly into the
Microsoft® Windows® operating system environment.

e An advanced system of electronic signatures for logging system changes.

Rev 012, 07/15
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@ Alarm Summary

LyoS™

The Alarm Summary button provides access to the Alarm Summary page. The Alarm
Summary page provides a detailed list of all active alarms along with access to past
alarms and events using the SQL Alarms and Events button. The Alarm Summary
button also displays the current number of unacknowledged alarms (i.e., the number
over the Alarm Summary button will change accordingly and flash red when an alarm is

active).

Note: If the Alarm Button displays a zero (0), this does not necessarily mean that the system did
not trigger any alarms. It means that if alarms were triggered, they may have already been
“acknowledged.” You may visit the Alarm Summary page at any time for a list of current alarms.

The column headings of the Alarm Summary page are defined as follows:

1.

o > 0D

Ack. Indicates whether the alarm has been acknowledged by the operator. A
checkmark indicates that the alarm has been acknowledged.

Time In. Displays the time that the alarm was logged in the system.
Tagname. Displays the alarm name as used by the system program.
Description. Identifies the alarm condition.

Value. Displays the type and or status of the Alarm message (e.g., Alarm, OK,
etc.).

FTS SgirluT - fB SYSTEN ADMINISTRATOR @D €D 047262012 10:06:30
SP SCIENTIFIC /'G e @ @ 6 6 @ @

¥ Cycle Status v Function Test

Ack Time In Tagname Description Value

Total Alarme: 1 Filter: Off Sort: Time In, Descending Run

Acknowledge Page Acknowledge All SOL Alarm and Events

I Synoeptic LFreeze DryL SMART L Leak Test LFunclionTestL L L L L .

Active alarms may be acknowledged using the Acknowledge Page and Acknowledge

All buttons. A check mark is placed to the left of active alarms that have been

acknowledged, but not cleared. Once an alarm is acknowledged, the PC horn will also
silence. In order for an alarm to be removed from the page, the condition causing the

alarm must be corrected.

Note: If the Alarm Summary page is filled with active, unacknowledged alarms, the Acknowledge

All button may need to be clicked several times to acknowledge all alarms.
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View Alarm and Event Data

The LyoS™ control system stores daily alarm and event data files until disk space has
reached its limit.

Click the SQL Alarms and Events button on the Alarm Summary page.

The SQL Alarms and Events page appears with a list of Alarms and Events that
may be searched for by date. The dates are formatted as mm/dd/yyyy (e.g.,
04/26/2012).

FTS Sgstey. n iFIX Supervisor @ € 05132015 03:04:30
SP SCIENTIFIC 0 o O 6 e 0 e 0
] Cycle Status — W Nene Active

May2016 [Way ][5 o] Ke[®| 0 o] | Remesnpata, | [ pansereen. | [onse
sun | Mon [ Tue [ Wed | Thu | Fri | sat

6 o7 [ [ [0 [1 o
3 s+ s s 7 & s
w11 |12 14 15 |16
o | & 18 19 |Zﬂ ‘21
24 25 26 |27 ‘23 29 30
31 i 2 |3 ‘1 5

ALM_NATVETIMELAST |ALM_TAGNAME | ALM_MSGTYPE | ALW_DESCR

¥ | 05132015 08:03:18 OFERATOR [SPLYO | Fx32.5PLY0.COMPONENTTOGGLE.F_CV set to 0 by SPLYO:SUPERVISOR
| osnamorsosozas OFERATOR [SPLYO ] Fix32.5PLY0.COMPONENTTOGGLE.F_CV set to 1 by SPLYO:SUPERVISOR
|| osnamorsossssz OFERATOR SUPERVISOR logged in as Application User
| osnamotsos:s3:a0 OFERATOR SPLYO SECURTTY VIOLATION: SUFER failed login attempt - User not registered within securty
| osnamotsos:saas OFERATOR SPLYO SECURTTY VIOLATION: SUFER failed login attempt - User not registered within securty
I | osinamotsos:sazo OFERATOR GUEST Ingged out as Application User
| os1amoi500:15:01 TEXT Security Synchronizer: Security synchronization process completed successfully.
[ | os13m0i500:15:01 TEXT Security Beginning security process.

l Synoptic LFreezeDryL SMART L Leak Test LFuncliﬂn Test[ Semi-Auto l L L L .

Note: To close the SQL Alarms and Events page at any time, click the Close button.

Use the calendar tool to select the date of Alarms and Events you wish to view.
The page will default to the current date. To view a previous date, use the drop
down month and year menus located within the calendar.

Click the Print Screen button (i.e.,b) to print the SQL Alarms and Events
page. Only the Alarms and Events that are visible on the screen will be printed.
To change what alarms are visible, use the up and down scroll arrows on the
right side of the screen.

Note: To print a complete list of Alarms and Event files, refer to the Reading Alarm and

Event Files section of this chapter.
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Security Access Levels

The LyoS™ control system contains an extensive multi-level security system that
permits complete access to users with the appropriate security level, as well as limited
viewing of screens with no operations permitted to those without clearance.

Note: Microsoft® Windows® security settings cannot be used with the Proficy® iFIX software on
a standard LyoS™ system. The SEC3 security option must be purchased. If you do not require
21 CFR Part 11 compliance but would like this feature, or if you require factory configuration of
the security system, please contact SP Scientific.

The three (3) default user levels of a standard SEC3 system are as follows:

Login Password
Guest guest
Operator oper
Supervisor super

Note: The login names and guest password are not case sensitive, while the operator and
supervisor passwords are case sensitive.

By default, the lowest security level (Guest) does not require logging in to the system.
The computer automatically boots to this level. The login/logoff function is accessed by
clicking on the lock icon (i ) on the top of the LyoS™ main layout. All logins are
recorded in the Alarm History file, allowing you to track changes made by each user.

It is recommended that each user be provided with a unique login and password. Only
the supervisor level may perform this function.

Three (3) or more unsuccessful login attempts may cause the iFIX user account to
become locked out. User accounts may be unlocked through Microsoft® Windows®
security settings.

Note: For information on un-locking security users, contact SP Scientific. For information on
creating users, refer to the Configuring Windows® 7 Security section of this chapter.
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Access to Pages and Screens

The following table illustrates the LyoS™ control system pages/screens and the
corresponding access/privilege levels with the SEC 3 option. A “Yes” indicates that the
page/screen is accessible by the specified access/privilege levels. A “No” indicates that
the page/screen is not accessible by the specified access/privilege levels.

Screen Description Guest Operator Supervisor
Alarm Summary Yes Yes Yes
Calibration Yes Yes Yes
Configuration Yes Yes Yes
Cycle Status Yes Yes Yes
Freeze Dry (Recipe) Yes Yes Yes
Function Test Yes Yes Yes
Historical Data Export Yes Yes Yes
Historical Trend Yes Yes Yes

Information Button
(e.g., Main header, SMART screen,

Configuration page AdVanced Yes Yes Yes
SMART/AutoMTM section)

Leak Test Yes Yes Yes
Maintenance Yes Yes Yes
Fg?c?fuﬁtv grggggr;)op-up) Yes Yes Yes
Semi-Auto Yes Yes Yes
SMART Yes Yes Yes
SQLAlarmsEvents Screen Yes Yes Yes
Synoptic Yes Yes Yes

Note: The Access to Pages and Screens table may differ from the one shown above depending
on your software configuration and purchased options.
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Access to System Functions

The following table illustrates the functions of the LyoS™ control system and the

LyoS™

corresponding access/privilege levels with the SEC 3 option. A “Yes” indicates that the
system function may be access/performed by the specified access/privilege levels. A
“No” indicates that the system function may not be access/performed by the specified

access/privilege levels.

System Functions Guest Operator Supervisor
23CFF 11 gectoni Sgnare o | | e
Access to Microsoft® Office No No Yes
Acknowledge Alarms No Yes Yes
putomate e Setpars o oo | ves
ot Cycke St o | v [ ves
Calibration Settings No No Yes
Cancel Current Cycle (Stop button) No Yes Yes
Cycle Continue No Yes Yes
End Freeze-Dry Cycle No Yes Yes
Information Button pop-up
(e.g., Main header Vapor Pressure Over
Ice table, SMART screen data Yes Yes Yes
parameter definitions, AdVanced
SMART/AutoMTM Configuration page
definitions)
e Securty e Accounts No o | ves
Print Yes Yes Yes
Print Screen (Historical Trend) Yes Yes Yes
Recipe Downloading No Yes Yes
Recipe Saving No No Yes
Semi-Auto Control No Yes Yes
Shutdown System No No Yes
Start Automatic Cycle No Yes Yes
System Configuration Settings No No Yes
Microsoft® Windows® Desktop No No Yes

Note: The Access to System Functions table may differ from the one shown above depending on
your software configuration and purchased options.
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Recipe Management

SEC3 (21 CFR Part 11) systems are highly secure systems, and as such, the recipe
management system and recipe entry are handled somewhat differently than standard
systems.

Like standard systems, parameters on the Freeze-Dry Recipe screen cannot be
modified, with the exception of the Batch ID and product name field. However, users
with security level Supervisor or higher are able to make recipe modifications. If a
setpoint value must be changed during a freeze-dry cycle, a user with security level
Supervisor or higher must log in to execute the required changes.

Note: In default SEC3 systems, Supervisor is the highest user setting. However, as SP Scientific
offers customized security configurations, higher security levels may be present on your system.

HLHW!“T - {8 iF1X_SUPERVISOR @ € 12022011 09:53:39
SP SCIENTIFIC g @ Poweee®

Cycle Status None Active

Batch ID [ Batehid Recipe Name [SEC3. | Product Name | Produet Name.

Fieezing Thenmal Treatment:

Temperature SP [ 0.0 |[0.0 ][00 ) [0.0 ][00 | [0.0] [0 ][00 ][00 ] [0.0 ][00 ] [0.0] uaranteed Soal

Ky iliets [“:“I“Il E“:HI“:”I“IHI“:' i Product Driven Mode*

Hold Time \I”:”:”:l E“:’\I”:”:IE |:||:| in Product Temperature [ /]
Shelf Load 4 [25.0]°C

Freeze:

Shelf Temp SP ‘C Hold Time [ 0| min Condenser SP “C Initial Vacuum SP mTorr
e Step 1 2 3 4 5 6 T 8 9 10 1" 12 13 14 15 16 17
L BB R B RS RERRREERERER N
Tomperature 5P [0.0 ][0.0][00 ][00 ][eo][o0][os][o0]foo][os][en]foo][os][en][oo][oa]foe]=c
Ramp Time [ 0 J[ o J[ o ][0 J[ o ][ o Lo Jlo I o J0o JLo J[ o Jlo J[ o J[ o ][0 ][ o ]min
Hotd Time [ 0 J[ 0 J[ o JL 0 JLo QLo JL oo Jfo JLo o JfoJlo o JLe]L o]l o Jmin
vacuumsP [ 0 [ o 1L o J[ o [ o 0o Jfo oo ool o]l ollo Il e ]l o1l 0 JmTor
Vacuum Ramp Time [ 0 J[ 0 J[ o J[ o JL o Q0o JLo I o J0o JEo T o J0o J0o o JL o J00 I 0 ] min
Pressure Rise sp [0 J[ 0 J[ o I o JLo Lo JL o 0o Lo Jro [ oIl o JC o JEo I o 00 I 0 Jmvon
pverenoire [ o 1l o 1o [l o [l o 1l o1l ol ol ol oo lolalf o[ oIl o [ 0 Jmron
Product Storage: Backfill'Stoppering:
Temperature SP °C Backiill €[] Ton PVG/CH DIFF. $§ | Manual BE Test..|
Vacuum SP [0 | mTon Stoppering € Prossure Rise $€ Closure Time [ 0 | sec
End Cycle Control Action x Retest ﬁmem min

| SaveRecpe  “SaveAs'Recipe  LoadRecpe  Editkecipe

I Synoptic | FreezeDryJ SMART L Leak Test LFlIII(‘liN]TESIL Semi-Auta L L L L .

Note: Your Freeze-Dry Recipe page may differ from the one shown above depending on your
software configuration and purchased options.
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Creating and Saving a Freeze-dry Recipe

Recipe parameters in an SEC3 system are identical to those of
However, the SEC3 option allows only users with security level
create or save recipes.

LyoS™

standard systems
Supervisor or higher to

To edit recipe values, click the Edit Recipe button from the Freeze-Dry Recipe screen.
The recipe fields will then turn from white to gray and become available for editing.

An electronic signature is required to enable, disable and edit most fields and options.

@ € 12022011 09:54:02

FTS Systems {8 iF1x_SUPERVISOR
j_::: SCIENTIFIC e a
W Cycle Status Y - Nons Active
Batch 1D | Batehi. Recipe Name 'sgc3. Product Name
FreezingThermal Treatment:
Sep 1 2 3 4 5 6 7 8 9 W 1 12
EEEEEEEEEEEE]
Temporature SP |kl el (el e il itk il i il (i il faii °C
Ramp Time il il il i i il i il i i i i i
[Ty o, TRy e ———— (———————— ]
Freeze:
Shelf Temp SP 00, °C Hold Time 0 min Condenser SP |30 °C Initial
Drying:
Sep 1 2 3 4 5 6 7 8 8 10 11 12 13 u
It B R B R EERIEEEEEE S
Temporatire SP ey gisin el e oty vt i e i i e s i vl
Ramp Time i el ol i it i i e i o i s e il
(L2 (L Y U R S ) rey W e S ——
Vacuuin SP i el el i iy i i i i o) i iy i
Vacuum Ramp Time b s i b st i bt oo s b i s b
Pressure Rise SP o bmeen |oncem s ol ey sy omsiy ooy s ! sy ey mnm
[l 1 | e - — e — ] —]——
Product Storage: Backfill'Stoppering:
Temperature SP L0, °C Backfill P& L/ Torr PVG/CM DIFF, 3§
Vacuum SP (50 mTort Stoppering $§ Pressure Rise 3§
End Cycle Control Action '

Product Driven Mode $§
Product Temperature _

Shelf Load " 25, °C

P0POO®

—

Control With CM
Guaranteed Soak x

Vacuum SP 600, mTom

-
Bl

EREEEEE %+
LTRSS

RRRERRE x-

|

Closure Time 0, sec
Retest Time - min

I Synoptic Freeze DryJ SMART L Leak Test LFllnuinllTeﬂL Semi-Auto L L

[ |

Note: Your Freeze-Dry Recipe page may differ from the one shown above depending on your

software configuration and purchased options.

After entering data into all fields, the recipe can be saved using the “Save As” Recipe
button. Changes are not automatically saved. The Recipe Operations screen will open,
prompting you to change the name of a recipe before saving. This can be useful for
backing up recipes or modifying a recipe and saving it with a new name. Enter the
desired recipe name and click OK. The Recipe Name field will update automatically.

[ Recipe Operations

Enter the new Recipe Mame

Cancel
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Loading an Existing Recipe

Users with security clearance Operator or higher can load recipes from the Freeze-Dry
Recipe screen. Parameters cannot be modified, with the exception of the Batch ID and
Product Name.

Note: It is recommended that a Standard Operating Procedure (SOP) be in place instructing
users to change the Batch ID each time a cycle is executed.

To load a recipe, click the Load Recipe button, the Recipe List screen will open. From
the Recipe List screen, select a recipe to load and click OK.

r Recipe List g|

Select Recipe and Click QK

125 FAT - 11030/2011 134451

& 120012011 08:48:26

MEW 12/01/2011 08:36:31
MEWGQCRUN 11/30/2011 153:44:44
OOC_TEST 12/01/2011 08:37:04
OQC_TEST_STAMDARD 12/01(2011 09:25:05
GQCRON 117302011 05:49:45
QCRUN_BACKUP  11/30/2011 13:44:26
RCPTEST 11/29(2011 14:00:06
RECIPETEST 11/2%(2011 14:16:32
SECE 12/01/2011 09:30:57
SPLYOMASTER 11/20/2011 12:25:01
TEST_1 11/3002011 13:53:39

TEST 2 11/29(2011 15:24:34

Ok | Cancel |

Modifying an Existing Recipe

Existing recipes can be modified with an SEC3 system. However, only users with
security level Supervisor or higher can have access to this functionality.

From The Freeze-Dry Recipe screen, select the Edit Recipe button. The freeze-dry
recipe fields will turn gray. An electronic signature is required to enable, disable and edit
most fields and options. After modifying data from existing fields, the recipe can be
saved using the Save Recipe button. The modified recipe is then saved.

Note: If a modified recipe needs to be saved under a new Recipe Name, refer to the Creating
and Saving a Freeze-Dry Recipe section of this chapter.
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Deleting Recipes

Recipes saved on an SEC3 system cannot be deleted through the user interface.
To delete a recipe:

1. Navigate to the C:\LyoS\RCM directory.
Note: You must be logged in as a Supervisor or higher to complete this task.
2. Recipe files must be manually deleted. There are multiple file extensions

associated with each recipe. Be sure to delete all files associated with the
recipe you wish to delete. Do not delete SPLYOMASTER.RCM.

Note: If you have a technical question or are unsure of how to properly delete a recipe,
please contact SP Scientific and ask for help with your LyoS™ control system.

WARNING! NEVER DELETE THE FILE SPLYOMASTER.RCM. IT IS THE
MASTER RECIPE FILE AND IS REQUIRED FOR THE RECIPE MANAGEMENT
SYSTEM TO WORK PROPERLY.

Computer » Windows (C:) » LyoS » RCM

Include in library « Share with « New fi

»
- -

F Mame
Fes
4] OQC_TEST_STANDARD. ~CM
OQC_TEST_STAHDARD.rce
PO _TEST_STANDARD.RCM
] QCRUM.~CM
QCRUM.re
EPcRUN.RCM
[4] QCRUM_BACKLP,~CM
QCRUN_BACKUP.rce
&P GCRUN_BACKUR. RCH
eports || RepTEST. ~CMm
RCPTEST.rce
EPrPTEST RCM
| 4] RECIPETEST M
RECIPETEST.tce
PN CPRECIFETEST RCM
4] 53 ~cm
SEC3ree
EPseca rm
| 4] SPLYOMASTER.~CM
ATA SPLYOMASTER rce
SIM16 = 5Pl STER.R.CM
L 4] TEST_1.~cm
TEST_1.rce
QTEST_I RCM

(<)

m

<4—1— Do Not Delete
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Configuring Windows® 7 Security

Proficy® iFIX security can be synchronized with the Microsoft® Windows® 7
environment. This option is standard with all SEC3 (21 CFR Part 11) systems.

To configure Microsoft® Windows® 7 security:

1. Login as a Supervisor or higher.

2. Hitthe Windows® key on your keyboard to open the Windows® Start Menu.

Windows® Key

3. Click Control Panel from the Start Menu.

T

e
@, iFIX® Database Manager ocuments
=} Application
ﬁ‘ 165 Configuration v
Pencl <«— Control Panel
F&] excer 23 »
and Printers
@ Werd 2013 N
Default Programs
@ Access 2013 V
Help and Support
Historian for SCADA
Administrator
(: ]PrUJEclExplurer

> AllPrograms

2|

G e @

[ Search

4. Double-click Administrative Tools.

[F=5 ECh ==
~
Ou @ » Control.. » All Control Panelltems » - | +4 | | Search Con... |

Adjust your computer's settings View by:  Small icons =

7

/Adm|n|strat|ve Tools

?’ Action Center Administrative Tools
@ AutoPlay @9 Backup and Restore =
'u__J Color Management Credential Manager
_ﬁ Date and Time @Default Programs
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Computer Management

Double-click Computer Management.

[E=NECR ==

Il Control Pa... » Administrative Tools

urn
i Name

C:) . .

. [@l* Component Services

rive (D

—1——» @ Computer Management

Data Sources (ODBC)

- | +y | | Search Ad... 2 |
==+ [l .@.
Date moc *

07/14/200
077147200

Manages disks and provides acq
remote computers.

leam, |

@ Event Viewer

fak, iSCSl Initiator

[;E Local Security Policy
ﬂ_"' Performance Monitor
Eg] Print Management
[2); Services

El
Panel
enter
frative

il . e

nd Res ™ 4 | n

5

077147200
03/08/200—
077147200
03/08/201
077147200

e R

L

Double-click Local Users and Groups.

E'é'- Computer Management
File Action WYiew Help

«=|zE = BHE

A Computer Management (Local | pame
4 '[[’é System Tools
> @ Task Scheduler
> @ Event Viewer
» | Shared Folders

| Users

| Groups

Local Users and Groups

Users

» > | Local Users and Groups
> @_5} Performance
i Device Manager

a4 =5 Storage

Double-click Users.

:lé'. Computer Management
File  Action View Help

e xBE ez HE

AJ Computer Management (Local|| Mame
4 '[rj Systern Tools
. @ Task Scheduler
> Q Event Viewer
» @zl Shared Folders

¥, Adrinistrator
#, Guest
& yos
a4 Pl Local Users and Groups

»

» || Users
| Groups
» (@) Performance

=4 Device Manager

Full Mame

LyoS™
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8. Click Action from the menu bar and select New User.

A Computer Management

File View Help

= MNew User...

e Refresh [

I T

9. Enter appropriate information into all fields. The username is case sensitive,
should be eight (8) characters or less and may only contain alphanumeric
characters.

Mew User @

User name:

Full name:

Description:

Password:

Conrfirm password
User must change password at next logon
User cannot change password

Password never expires
|| Account is disabled

Help Create Close

Notes: It is recommended that your Standard Operating Procedure (SOP) includes the
use of a generic default password (e.g., “Welcome”) that all new users can initially log in
to the system with. Keep in mind that passwords are case sensitive.

Ensure that the “User must change password at next login” checkbox is checked. This is
important for 21 CFR Part 11 compliance and means that the user will be prompted at
initial login to enter a unique password.

10. Click the Create button once all fields are filled in. The system will immediately
default to another blank new user. You may continue to create new users or
click Close to continue.

11. Verify that the new user has been added to the Users group list on the right.

A Computer Management
File  Action View Help

«=| 750 c=z HE

g (;Dmputer Management (Local|| pame Full Marne Description
4 '[[’u!' SYSt.?ka;DP:Sd | #.| Adrinistrator Built-in accoun|
: @ as c. eduler #y| Guest Built-in accour
. @ Event Viewer & yos
- za| Shared Folders P
4 & Local Users and Groups A Test User Setup Test User 5P Scientific
| Users
T
New User
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12. Double-click on the new user.

13. Verify that all the information in the General tab is correct.

General Tab —

14. Click on the Member Of tab then click the Add button.

Member Of Tab —

Add

T

Test User Properties

> General | Member Of | Profile

[ sl

& Test User

Ful name: Setup Test User

Description: SP Scientific

User must change password at next logon
User cannet change password
Password never expires

[ Accourt is disabled

Account is locked out

\pphy Help

Test User Properties

Member Of | Profile

e

Member of:

P Users

Changes to a user'’s group membership

Remove are not effective until the next time the
userlogs on.

Note: By default, all new accounts appear as

part of the Users group.

LyoS™
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15. Click the Advanced button to access the list of available security groups.

Select Groups @

Select this object type:

G
From this location

Enter the object names to select (sxamples):

‘ Check Names

T

Advanced

16. Click Find Now to display the full list of available security groups.

Select Groups

Select this object type:

Groups

From this location:
RD1101

Common Gueries

B =)

Object Types..

Starts with
Starts with

Disabled accounts

Non expiring password

Chnares 14

Stop

Search results:

Name (RDN) In Folder
8% Backup Oper..  RD1101
8% Coyptographic . RD1101
2 Distributed C... RD1101
82 Evert Log Re... RD1101
B2 Guests RD1101
8 115_UsRs RD1101
82 Network Corfi.. RD1101
8% pefformance .. RD1101
2 Peformance .. RD1101
ol i

m

—— Find Now

17. Scroll through the list until iFix Security Groups appear. Select either
IFIX_OPERATORS or IFIX_SUPERVISORS, depending on the security level
you wish to grant the particular user.

Notes: Refer to the Security Access Levels section of this chapter for information

regarding security permissions.

When adding users to the IFIX_SUPERVISORS group, you must also add them to the
local Administrators group. This will grant the user administrator access to Windows®
7, which is required for various functions such as SQL database backup and new user

creation.
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18. Click the OK button once you have selected the appropriate group.
19. Verify that the selected security group is correct.

Select Groups @
Select this object type:
From this location:
- | When adding users to the
Enter the object names to seleq_[@,@m:,,_\_»_ |F|X_SUPERV|SORS group,
BD1101%Fle4 S ecurity Grnuurr!FIX SUPEF!VISDF!»S\,' Check Names you must I'epeat the process

and add those same users to
the local Administrators group.

20. Click the Advanced button to add additional security groups as needed. When
finished, click OK to confirm that the correct security group(s) has been chosen.

21. Confirm that the appropriate security group(s) is listed in the Test User
Properties window and click the Apply button.

Test User Properties @
Member Of | Profile

__| - When adding users to the

Mamber of- IFIX_SUPERVISORS group, you
= — TV r— — must repeat the process and
% Elx SocutyBroup IHX‘SUPEHV'SDHS add those same users to the
+ Users

local Administrators group.

Changes to a user's group membership
lemove ot effecti ntil the next time thi
E:?arnlogs oen, ive until the next time the
[ ok |[ cancel |[ epy |[ Hep |

22. After clicking Apply, click the OK button. The new user setup is complete.
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Synchronizing Security Settings

Before new users can log in to the LyoS™ control system, security permissions must be
transferred to the Proficy® iFIX software through the “Security Synchronizer”.

Note: Security synchronization is a scheduled task and will occur automatically on a regular
basis. Only use the following procedure if you have added new users whose login requires
immediate use.

To synchronize Windows® 7 security with the Proficy® iFIX software:

1. Launch the Proficy® iFIX software.

Note: The Proficy® iFIX software must be running for the security synchronizing process
to work properly.

2. Login as a Supervisor or higher.

Hit the Windows® key on your keyboard to open the Windows® Start Menu.

Windows® Key

4. Click Control Panel from the Start Menu.

T
=1

%), FIX® Database Manager
fﬁ: =} Application
ﬁ‘ 165 Configuration y
Excel 2013 y
@ Word 2013 ,
@ Access 2013 3
Historian for SCADA

Administrator

(: ]Prnja(tExp\urEr

> AllPrograms

Documents

<— Control Panel

\ Search programs and files )

Qe @

5. Double-click Administrative Tools.

[ o ]
—
Ou @ v Control.. » All Control Panel ltems » - | 4 | | Search Con... £ |
Adjust your computer's settings View by: Small icons = Administrative Tools
L —
/
¥ Action Center Administrative Tools
[ AutoPlay @ Backup and Restore =
L3 Color Management [E Credential Manager
Y Date and Time '@ Default Programs
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6. Double-click on Task Scheduler.

-

[F= e =5
1 ik‘jvl <« All Control Pa... » Administrative Tools - |$, | | Search Ad... 0 |
Organize = Iﬂ Open Burn EEER E;l @
1% Computer “ Mame - Date moc *
& Windows () [#F, 15051 Initiator U4/147200
o DVD RW Drive (D: |::E Lecal Security Policy 03,/08,201 | Task Scheduler
o= LEXAR (E) @ Performance Monitor .
Gh Metwork i i‘;‘nj: Print Management 2,/08/201
1% RD1101 H {@l; Services 07/14/20(
[53 Control Panel (7 System Configuration 07,/14/200
3 Al Control Panel fat) Task Scheduler 07/14/20(
P Action Center @ Windows Firewall with Advanced Securi T
Administrative’ Windows Memory Diagnostic I
(g AutoPlay @ Windows PowerShell Modules 07/14/200
b Backup and Res ™ ¢ | L1 | 3
3‘# Computer Management Date modified: 07/14/2009 00:54
Shortcut Size: 1.26 KB

7. When the Scheduled Tasks window opens, select the Task Scheduler Library
tab.

(%) Task Scheduler
Eile Action View Help

«=|E HE

|® Task Scheduler (Local) | Task Scheduler Summary (Last refreshed: 01,/06/2014 11
Task Scheduler Library tab P [ Task Scheduler Library

| Overview of Task Scheduler

o You can use Task Scheduler to create and mi
carry out autematically at the times you speq
menu,

8. Right-click on the task named SecuritySynchronize and select Run. This
command immediately synchronizes Windows® 7 security information with the
Proficy® iFIX software.

(X) Task Scheduler
File Action View Help

= | B HEB

@ 'I:_ask Scheduler (Loc?l] Narne Status 1
| [ Task Scheduler Library = .
(5 {TBFACO4E-CDDE-4C53-8DFF-... Disabled V]
':E"Industrial Gateway OPC Server ... Ready .
@WE_.
Run
End
Disable
Export...
General Properties ions | Settin
Delete
Name: Yoy
Location: \
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9. Once the synchronization process is complete, close the Task Scheduler and
related control panel screens.

10. To verify synchronization, return to the LyoS™ software and access the Alarm
Summary page by clicking the Alarm Summary icon / button.

> ® G?@@@@

None Active

Alarm Summary

11. Select SQL Alarms and Events and confirm that the top line reads “Security
Synchronizer: Security Synchronization process completed successfully.”

ALM_MSGTYPE | ALM_DESCR
TEXT Security Synchronizer; Security synchronization process completed succezsfully.
TEXT Security Synchranizer: Beginning security synchronization process.

If synchronization is not successful, you may receive the message “Security
Synchronizer: Source of Windows® security not specified (Domain, Local).
Synchronization aborted.”

ALM_MSGTYPE | ALM_DESCR
TEXT Security Synchronizer; Beginning security synchronization process.
TEXT Security Synchronizer; Source of Windows security not specified (Domain, Local). Synchronization aborted,

a. If synchronization was not successful, navigate to Scheduled Tasks by
following steps 3 - 7. Open the Security Synchronize properties (i.e., right-
clicking and selecting Properties).

Ensure that under the Actions tab, the Start a program action reads
“C:\Program Files (x86)\Proficy\Proficy iFIX\SecuritySynchronizer.exe”

() SecuritySynchrenize Properties (Local Computer) \EI
General | Triggers |A DﬂSl Conditions | Settings | History (disabled]|

‘When you create a task, you must specify the action that will occur when your task starts.

Action Details
Start a program action Start a program "C:\Program Files (x86)\Proficy\Proficy iFD0\SecuritySynchronizer.exe” /L

“ 1 b

Mew.. | [ Edit. | [ Delete
oK ] [ Cancel
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Note: If your SecuritySynchronize settings match those shown above
and you still cannot synchronize, or if you receive an error not listed,
please contact SP Scientific for assistance.

b. If synchronization was successful, attempt to log in to the iFIX software with
the new user account. The system will prompt you for a login name and
password.

Note: Passwords are case sensitive. If the test is successful and you need to
change a user password, select Change Password from the Login window. Based
on new user settings, a Change Windows Password dialog box may automatically
appear. If this occurs, enter the old password and new password then click OK.

Itis critical that 21 CFR Part 11 computer systems be set to have passwords that
expire after a set period of time. Password expiration can be set to a company
standard within the local policies of the computer. This can be completed by
accessing Local Security Policy from Administrative Tools.

Additional Security Suggestions for 21 CFR 11 Systems

The computer is configured at the factory to have a 15-minute timeout period. When the
system is idle (e.g., no keyboard strokes or mouse movement) for 15 minutes, the
current user is logged out and the guest account is logged in. However, it is
recommended that a Standard Operating Procedure (SOP) be in place instructing users
to log off after use or when stepping away from the system.

It is also recommended that the computer tower be kept in a locked box so that it
cannot be manually rebooted to bypass the standard startup procedure.

Be sure to Backup data frequently. Data files are large and should be moved to an
appropriate backup media that is capable of storing the files. Historical trend files are
located in the C:\Proficy Historian SCADA 5.0 Data\Archives directory.

Notes: For further information, refer to the Proficy® Historian section of Chapter 9: Historical
Data.

For information or for further assistance regarding setting up security on a 21 CFR Part 11
system, please contact SP Scientific Service.
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Microsoft® SQL Server 2005
SQL Database Backup

All alarms and events are stored in the Windows® SQL database on an SEC3 system.
To back up the SQL database on a system utilizing Microsoft® SQL Server 2005:

1. Login as a Supervisor or higher.

2. Hitthe Windows® key on your keyboard to open the Windows® Start Menu.

Windows® Key

3. Click All Programs.

4. Click Microsoft SQL Server 2005 then click SQL Server Management Studio.

Microsoft SQL —» | Micrasoft SQL Server 2005 ‘ ’I
Server 2005 @ SQL Server Business Intelligence Dev| |
L'§3 SQL Server Management Studic
. Analysis Services

. Configuration Tools
. Documentation and Tutorials
. Performance Tools -

4 Back

‘ | Search programs and files P| ‘

5. Once the Manager Studio launches, you will be prompted to log into the SQL
Server. Using the Server name pull-down arrow, select the server that displays
LyoS followed by your unit's serial number (e.g., LyoS-333333).

[+ comenosener T (]
Microsoft I#Wﬁgm Server System
SQL Server2005
Senver type: [Database Engine ']
Server name: 3 - <«4— Server Name
Authentication [Wiﬂduws Authentication ']
[ Connect J I Cancel I I Help ] I Options >>
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6. Click the Connect button.

LyoS™

7. The main Microsoft SQL Server Management Studio window will open. Expand
the LyoS server that was selected during login. Expand the Databases tab.

Note: This is accomplished by clicking the plus (+) icon next to each tree level or by
double-clicking the name of each level of the tree.

Databases Tab

8. Under the Databases tree, right-click iFIX

iFIX

———— N
P peEnr N N E
File Edit Yiew Tools Window Community Help
Qbewquey | B G B | S @ B ERE = f
Object Explorer -~ ax - x
Connect~ | &1 E]
a LB LVOS-333333 (SQL Server 9.0.4035 - LyoS-3333]
»
P ) [ Datobases G _ _
£ Security LY0S-333333 (SQL Server 9.0.4035 - Ly
[ Server Objects Lv0S-333333 7 ltem(s)
[C3 Replication fl
3 Management |
[ Notification Services Name
SQL Server Agent (Agent XPs disabled) [P Dotobases | |
[ Security {l
[ Server Objects
[ Replication l
[ Management fl
[ Notification Services
5L Server Agent (Agent XPs disabled) b
|
|
{
il
“ 1 3
|| Resdy
— — — —)

. Select Tasks then click Back Up.

— N
File Edit View Tools Window Community Help
QANewouey | [y |fB i & by |5 & @ B EHERBS i
Object Explorer +ax - x
Connect - | @3 ]
=] La LYi05-333333 (5L Server 9.0,4035 - Lyos-3333
1 [ Databases D .
2 System Dsabases iFIX
(3 Database Snapshots LV015-333333) Databases\iFIX 8 Item(s)
3 |
New Database... |
New Query Name
Script Database as s [ Database Disgrams i
|
£ Notif Tasks , Detach...
SQL S
] Rename Take Offline i
Delete Bring Online /
Refresh Shrink 3 i
Properties Back Up.. |
Restore » f
Mirror. \
Ship Transaction Logs... |
Generate Scrips...
Import Data...
Export Data...
. - Copy Database...
| Ready
—— — —— —
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9. The Back Up Database window will open with the General page displayed.
Enter the name for the database backup in the Name field.

If desired, you may enter a description of the backup in the Description field
along with setting a backup expiration time in the Backup set will expire fields
(i.e., After or On).

Note: Ensure that the “Backup type” field is set to “Full” and the “Backup Component”
button is set to Database. The Backup set will expire and either be set to expire after a
specific amount of days (i.e., the After field) or after a specific date (i.e., the On field).

r[J Back Up Database - ifIX ‘ - . .." L ‘- L @M‘
Se!el:la e S Script ~ w Help
o
Source
Database [iFix D
Recovery model: FULL
Backup type: [Ful <+ Backup type

Backup component:
Backup component P © Database

() Files and filegroups:

Backup set
MName: iFIX¢-Full Database Backup

24

™= Name and Description

Description:

Backup set will expire P Backup set wil axpire:

@ After: 0 +| days
Connection ® On 12/16/2013

Server.

05333333 Destination

Back up to @ Disk

Cornection:
Lyo5-333333poS

B View connection properties

Progress
Ready

10. If your backup media is already configured, it will appear under “Back up to”.
Select the media and skip to step 13. If no backup media is selected, continue
to the next step.

Destination

Back up to @ Disk
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11. Click the Add button under Destination. The Select Backup Destination window
will open.

Destination
Back up to: @ Disk

dd <+— Add

12. Enter a file name into the File name field and click the OK button. You will be
returned to the Back Up Database window.

| J Select Backup Destination Iéj

Select the file or backup device for the backup destination. You can create
backup devices forfrequently used files.

Destinations on disk

@ File name:

———— —e—

13. Select Options from the page list on the left-hand side of the Back Up Database
window. The Options page will open.

Select the “Check media set name and backup set expiration” box to prevent
accidental overwrites or writing to expired media. Select the “Verify backup
when finished” box to force the backup to be verified after saving.

3 Back Up Database - iroc " R . . o) e
S;IZ?”Z;T‘E SScrim - mHE\p

Options —» || s

Ovenwrite media
@ Back up to the existing media set
(@ Append to the existing backup set
Check media set name (71 Overwrite 2l existing backup sets
and backu p set eXpi ration P | Check media set name and backup set sxpiration

Media set name:

() Back up to a new media set, and erase all existing backup sets

New media get name:

Mew media set description -
Reliability
Verlfy backu p when finished P[] Verfy backup when finished
ErTres e [ Perform checksum before writing to media
Server
Lv05-333333 Transaction log
Connectior:

LyoS-3333335LyoS
37 View connection propertiss

Progress Tape dive
Ready
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14. Click the OK button to begin the backup process.
15. A system prompt will inform you of successful process completion.

Note: If the backup is not successful, attempt the backup process a second time. If the
process fails again, contact SP Scientific.

Microsoft SQL Server Management S5tudio

\i) The backup of database FIX' completed successfully.

16. The Microsoft® SQL Server Management Studio may now be closed.
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SQL Database Restoration

It may be pertinent to restore an old version of the SQL database. To restore the SQL
database on a system utilizing Microsoft® SQL Server 2005:

1. Login as a Supervisor or higher.

2. Hit the Windows® key on your keyboard to open the Windows® Start Menu.

Windows® Key

3. Click All Programs.

4. Click Microsoft SQL Server 2005 then click SQL Server Management Studio.

Microsoft SQL ——» Wl || Microsoft SQL Server 2005 ‘ ’I
Server 2005 @ SQL Server Business Intelligence Dev| |
Uz 5QL Server Management Studio
. Analysis Services

. Configuration Tools

. Documentation and Tutorials

, Performance Tools A
4 Back
‘ | Search programs and files P| '

5. Once the Manager Studio launches, you will be prompted to log into the SQL
Server. Using the Server name pull-down arrow, select the server that displays
LyoS followed by your unit's serial number (e.g., LyoS-333333).

[t comnec o s s
Microsoft 4 Windows Server System
SQL Server 2005
Server type: [Database Engine ']
Server name: N -
Authentication: [Wiﬂdows Authentication ']
[ Connect J I Cancel I I Help ] I Cptions =
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6. Click the Connect button.

7. The main Microsoft SQL Server Management Studio window will open. Expand
the LyoS server that was selected during login then expand the Databases tab.

Note: This is accomplished by clicking the plus (+) icon next to each tree level or by
double-clicking the name of each level of the tree.

———— N
P peEnr N N E
File Edit Yiew Tools Window Community Help
DNewouey | [ B G L L0 BABE S |
Object Explorer % - x
Connect~ | &1 E]
(=) |} LYOS-333333 [SQL Server 9.0.4035 - Lyo5-3333
—_ [-3 Databases G
Databases Tab — LY0S-333333 (SQL Server 9.0.4035 - L
3 Security
[ Server Objects LV¥0S-333333 7 ltem(s)
[C3 Replication fl
3 Management |
[ Notification Services Name
SQL Server Agent (Agent XPs disabled) B patabases | |
[ Security {l
[ Server Objects
[ Replication l
[ Management fl
[ Notification Services
[35QL Server Agent (Agent XPs disabled) b
Il
|
l
il
“ 1 3
|| Ready ]

8. Under the Databases tree, right-click iFIX. Select Tasks, Restore then click
Database.

r N ~
File Edit View Tools Window Community Help
DNewquey [y BB D SH BEBE S, f
Object Explorer - Ex - %
Connect~ | &2 E]
a lB LYOS5-333333 (SQL Server 9.0,4035 - LyoS-333 3
© (3 Databases D .
[ System Databases iFIX
. [ Database Snapshots L¥(015-333333\ Databases\iFIX 8ltem(s)
iFIX [ I
3 Secur New Database...
3 Serve New Query Name |
(3 Repli Script Database as » [3 Database Diagrams |
(3 Mana
3 Notifi Tasks » Detach 1
QLS
< Rename Take Offline |
Delete Bring Online il
Refresh Shrink » il
Properties Back Up... |
Restore » Database... f
Mirror.. Files and Filegroups... |
Ship Transaction Logs... Transaction Log.. |
Generate Scripts...
Import Data..
Export Data.
Copy Database...
« i
T
|| Ready
—_— — — =)
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LyoS™

9. The Restore Database window will open with the General page displayed.

Specify a source for the restore database.

C.

To restore from the most recent database backup

created and saved

by your LyoS™ control system, click the From database drop-down
field and select iFIX. Select a restore point available on the bottom of

the screen.

Note: This method restores from the most recently created backup. You may
incur errors if the backup was saved to a location that no longer exists

(e.g., an external storage medium that has been disconnected or a directory
that has been deleted). If this occurs, continue to step 9b.

Toa poirt in time Most recent possible

Source for restore

Specify the source and location of backup sets to restore.

|| Restore Database -iFIX N o P
Selectapage : -

Serot + [I74 Hel
A Generdl & st ~ I He
- Options

Destination for restore
Select ortype the name of 2 new ar exsting database far your restore operatan.
To database: 1] -

@ From database:

-] |[&— From database

) From device

Select the backup sefs to restore.
Restore Name Component Type Server Datsbase FPostion First LSN

Conneclion
Server
Lv05-333333

Connection:
LyoS-33333 M Lpos

3 View connection propertes

Progress
Ready

Last LSN

«—— Restore points will
be available here
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You may also restore the database from a specific file or portable
media source (e.g., a USB flash drive) by selecting “From device” and
clicking the “...” button to the right of the field. The Specify Backup

window will open.

Source for restore

Specify the source and location of backup sets to restore.

@ From database: - ]

() From device:

4—

Click Add then locate and select the database. After locating and
selecting the database, it will appear in under Backup location. Click

the OK button to return to the Restore Database window.

== 5 pecify Backup

Specify the backup media and its location far your restore operation.

N -

Backup media:

Backup location:

| E:\Program Filesixe6)Microsoft SAL Server\MS AL 14MS5ALAE ackupbiFl be
[ Ok ] [ Cancel ] [ Help ]

From device
and “...” button

<4+— Add

Note: The default backup directory is C:\Program Files (x86)\Microsoft SQL
Server\MSSQL.1\MSSQL\Backup. If you encounter errors while attempting to
restore from the iFIX database, attempt to restore the system by specifying the

backup file found in this location.
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10.

Options —»

Overwrite the

LyoS™

Select Options from the page list on the left-hand side of the Restore Database
window. The Options page will open.

Select the “Overwrite the existing database” box. If desired, other restore
settings may be selected based on your preferences.

I Restore Database - iFIX

4 General

0o

5 Seipt = |y Help

Restore options
»

existing database

Server.
Ly05-333333
Cornection:
LynS-333333\ pos

34 Wiew conhection properties

Ready

> Oivenarite the existing database
[] Preserve the replication settings
[] Prompt before restoring each backup
[] Reshict access to the restored database
Restore the database files as:
Qriginal File Mame
i C\Program Files (86)\ Microsoft SOLS...
C:\Program Files (:86)\Microsoft SAL §

Restore Az

Recovery state

@ Leave the databaze ready to uge by roling back uncommitted trangactions. Additional
=" transaction logs cannat be restored [RESTORE WITH RECOVERY]

C‘ Leave the database non-operational, and do not roll back uncommitted tranzactions. Additional

“ transachion logs can be restored. [RESTORE WITH MORECOVERY)

O Leave the database in read-only mode. Undo uncommitted transactions, but save the undo

actions in a standby file so that recovery effects can be reversed [RESTORE WITH STANDEY)

C\Program Files (x86)\ Microsoft AL S...
C\Program Files (86)\Microsaft SOL 5...

@a)

11. Click OK to begin the restoration process.

12. A system prompt will inform you of successful process completion.

Note: If the backup is not successful, attempt the backup process a second time. If the
process fails again, contact SP Scientific.

13. The Microsoft® SQL Server Management Studio may now be closed.
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Batch Reports 15

Overview

The Batch Reporting feature operates in the system background, scheduling the items
to be reported. System variables are collected during phase transitions, as well as at
five-minute intervals during the Function and Leak Tests and at 10-minute intervals
during the Freeze Dry cycle.

Batch Report Files

Batch Report files are automatically generated and stored on the computer hard drive
as a secure PDF file. Files are located in the C:\Batch_Reports directory and can be
accessed with a login of Supervisor or higher. The file is named by cycle name
followed by the start date and time to ensure unique names for each report (e.g.,
Leak_Report_10 12 13 14).

To view and/or print Batch Report Files:

1. Login as a Supervisor or higher.

2. Hit the Windows® key on your keyboard to open the Windows® Start Menu.

Windows® Key

3. Click Computer.

‘2 FIX 5.5
& Login

!g System Configuration 3
=]

Document:
@ IFIX® Database Manager OEHMERE
) Application

Computer <+— Computer
a‘ 1G5 Configuration 4 See th

Control Panel
Excel 2013 v

Devices and Printers
@ Word 2013 v

Default Programs
@ Access 2013 3

Help and Support
Historian for SCADA

Administrator
5 ] Project Explorer

» All Programs

LyoS

| Search programs and files

FHlelea)l
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Locate and open the C:\ drive.

QU |:‘.i » Computer »
Organize = System properties Uninstall er change a program Map

U
=l Recent Places

& SkyDrive = s
- Windows (C:)
=1
M Deskiop T 423 GB free of 465 GB )
< Libraries 4 Devices with Removable Storage (2)
j Documents
I . e
o' Music DVD RW Drive (D)
| Pictures = |

Locate and open the C:\Batch_Reports directory.

@Qv|£ v Computer » Windows (C:) »
Organize « Share with + Burn Mew folder
& SkyDrive *  Mame :
JACC
'.'_,—QDT-Si:::es ~ EatCh_REpmts
? Eﬂocements . ;ffe[llata
@' Music
;‘ Pictures t:zz Original
Midens

Double-click the report you wish to view and/or print
(e.g., Lyo_Report_ 11 08 13 11 49). The PDF will open.

ata B Lyo_Report_11_08_13_11_58.ds 11/08/2013 12:(
pets = TH Lyo Report 11 08 1311 57.pdf 11/08/2013 11:5
op B Lyo_Report_11_08_13_11_57.ds 11/08/2013 11:5
loads TH Lyo_Report_11_08_13_11_56.pdf 11/08/2013 11:4
ites B Lyo_Report_11_08_13_11_56.ds 11/08/2013 11:9
B Lyo_Report_11_08_13 11 49.ds 11/08/2013 11:9

ocuments % |vo Report 11 08_13_11_49.pdf 11/08/2013 115
usic B Lyo_Report 11 0813 11 44.ds 11/08/2013 11:4
ctures T Lyo_Report_11_08_13_11_44.pdf 11/08/2013 11:4
deos T Lyo_Report_11_08_13_11_38.pdf 11/08/2013 11:4
Games B Lyo_Report_11_08_13_11_38.xs 11/08/2013 11:4

hes % Lyo_Report_11_08_13_11_19.pdf 11/08/2013 113

LyoS™
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Pr

7. Click File then Print or hit Ctrl + P to print.

int —»

Batch Reports

Edit View Window Help
(2 Open..
T CreatePDF Online...

Save

Save As

\Ee, Share Files Using SendNow Online...
Attach to Email...

[ Get Documents Signed...
Rewvert
Close

Properties...

(= Print...

Exit

Ctrl+0

Ctrl+5

Ctrl+W
Ctrl+D

Ctrl+P

Ctrl+Q

o| @ @ o] ]| B EH| S 2 |

Tools | !

T17EI2013 11:4512
T17E2013 11:5218

}";'J-'.‘It MENTIFIC

Freeze Drying Report
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Freeze-Dry Cycle

The following information is collected for the freeze-dry cycle Batch Report.

System Variables

Product Probe Temperatures, Product Probe Average, Condenser Temperature(s),
Shelf Temperature(s), Shelf Reference, Vacuum(s) and Vacuum Reference.

Note: System variables are collected during phase transitions, as well as at 10-minute intervals

during the freeze-dry cycle.

Recipe

The active Recipe is captured at the end of the cycle. Changes made during the cycle
are noted in the Event section of the report. The Recipe printout displays the actual
Recipe used during the cycle, as well as any new setpoints.

Alarms

Any alarm that occurs during the Start and End times of the cycle will be recorded in
the Report. The system queries the database based on the captured start and end
times of the active cycle.

Events

Any event (non-alarm message) that occurs during the Start and End times of the
cycle will be recorded in the Report. The system queries the database based on the
captured start and end times of the current cycle running.

Data

Collected data (System Variables) is compiled and trended.
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Leak Test

The following information is collected for the Leak Test Report.

System Variables
Condenser Temperature(s) and Vacuum(s)

Note: System variables are collected during phase transitions, as well as at five-minute
intervals during the Leak Test cycle.

Data

The active cycle setpoints and results are captured at the end of the cycle.

Function Test

The following information is collected for the Function Test Report.

System Variables

Product Probes, Product Probe Average, Condenser Temperature(s), Shelf
Temperature(s), Shelf Reference and Vacuum(s).

Note: System variables are collected during phase transitions, as well as at five-minute
intervals during the Function Test cycle.

Data

The active cycle setpoints and results are captured at the end of the cycle.
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Alarms 16

Overview

Your LyoS™ control system is configured with several alarms and warnings according
to your software configuration.

The following alarms are available for LyoS™ control systems. Many of the alarms
rely on the Alarm Settings as programmed on the LyoS™ Configuration page. For
more information, refer to Chapter 10: Maintenance Menu.

Abort MTM Data Collection (SMART/Auto MTM)

The Abort MTM Data Collection SMART/Auto MTM alarm can indicate that something
is preventing the isolation valve to fully close. If the isolation valve cannot fully close
during a SMART Freeze Dryer™ or Auto MTM cycle, the system will be unable to
perform the required calculations and, therefore, will not collect manometric
temperature measurement (MTM) data.

Alarm Specifications

During an automatic SMART Freeze Dryer™ or Auto MTM cycle when the system

Active is collecting manometric temperature measurement (MTMs) data.
Sensor Isolation valve proximity sensor.
. Isolation valve failed to close. The system is unable to collect manometric
Condition
temperature measurement (MTM) data.
The following alarm message is displayed:
Action . ABORT MTM DATA COLLECTION SMART/AUTOMTM

The cycle will continue, but the system will not collect data.

The isolation valve closes.
Restore The Auto MTM cycle or SMART cycle is terminated.
The alarm is acknowledged.

Hardware Isolation valve with closed position proximity switch.

Included on LyoStar™ 3 lyophilizers configured with SMART Freeze Dryer™

Notes technology.
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Barometric Endpoint Test Failed

Barometric End Point or Pressure Rise Testing can be a useful method of determining
product dryness. It relies on closing an Isolation Valve between the product chamber
and the condenser chamber and consequently observing the rise in pressure. The
time that the Isolation Valve is closed is generally small (i.e., 15 to 30 seconds). The
rate of pressure rise while the Isolation Valve is closed is an indication of product
dryness. If the test is performed and the results do not meet the specified criteria, the
system triggers an alarm message.

Alarm Specifications

Acti At the end of a Drying step, upon completion of the Pressure Rise Test with
ctive ;
Control Action set to Yes.
Sensor Chamber vacuum transducer.
Condition The calculated pressure differential from the start of the test to the end of the test
is greater than the specified pressure differential setpoint (Pressure Rise SP).
The following alarm message is displayed:
- . BE TEST FAILED, REPEAT TEST
Action
The cycle will not advance to the next step. The test is repeated at the specified
Retest Time interval.
R The Pressure Rise test yields a result that is less than the Pressure Rise SP.
estore
The alarm is acknowledged.
Hardware Vacuum transducer and isolation valve with a closed proximity switch.
Notes Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.
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Alarms

Condenser Overload

An increasing condenser temperature during a freeze-dry cycle may be a sign of
condenser failure. The temperature of the condenser is monitored against the
condenser setpoint to determine if there is a failure. Upon report of the Condenser
Overload alarm, the cycle may hold in the current phase and attempt to continue from
where the cycle was halted or reset the cycle to the Freeze phase. This is dependent
on the System Reset to Freeze on Alarm configuration setting.

Note: The System Reset to Freeze on Alarm setting is programmed from the Configuration

page.

Alarm Specifications

Active

Any time following the start of the freeze-dry cycle’s Evacuation phase.

Sensor

Condenser temperature.

Condition

The temperature of the condenser is greater than the Condenser SP (setpoint) at
any point following the Evacuation phase of a freeze-dry cycle.

Action

The following alarm message is displayed:
. CONDENSER OVERLOAD

If System Reset to Freeze on Alarm is set to Yes, the active cycle shall reset to
the Freeze phase.

If System Reset to Freeze on Alarm is set to No, the cycle will remain in the
current phase until the condition is corrected or the cycle is canceled. The heater
and Vacuum Level Control will be disabled.

Restore

If System Reset to Freeze on Alarm is set to Yes, the condenser condition is
corrected and the Play button is selected to continue the cycle from the Freeze
phase. The alarm is acknowledged.

If System Reset to Freeze on Alarm is set to No, the condenser condition is
corrected. The alarm is acknowledged.

Hardware

Type T Thermocouple.

Notes

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control systems.

The EMERGENCY CONTACT CLOSED alarm is linked to the Condenser
Overload alarm.
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Condenser Timeout

If the temperature of the condenser does not reach the Condenser SP (setpoint)
within the specified Condenser Timeout SP configuration setting, the system may
have failed. Upon report of the Condenser Timeout alarm, the cycle may hold in the
current phase and attempt to continue from where the cycle was halted or reset the
cycle to the Freeze phase. This is dependent on the System Reset to Freeze on
Alarm configuration setting.

Note: The System Reset to Freeze on Alarm setting is programmed from the Configuration

page.
Alarm Specifications
Active During the Condenser phase of a freeze-dry cycle.
Sensor Condenser temperature.
Condition During condenser pull-down, the condenser temperature does not reach setpoint
within the specified Condenser Timeout SP configuration setting.
The following alarm message is displayed:
. CONDENSER TIMEOUT
Action If System Reset to Freeze on Alarm is set to Yes, the active cycle shall reset to
the Freeze phase.
If System Reset to Freeze on Alarm is set to No, the cycle will remain in the
current phase until the condition is corrected or the cycle is canceled.
If System Reset to Freeze on Alarm is set to Yes, the condenser condition is
corrected and the Play button is selected to continue the cycle from the Freeze
Restore phase. The alarm is acknowledged.
If System Reset to Freeze on Alarm is set to No, the condenser condition is
corrected. The alarm is acknowledged.
Hardware Type T Thermocouple.
Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control systems.
Notes The EMERGENCY CONTACT CLOSED alarm is linked to the Condenser
Timeout alarm.
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ControLyo™ Nucleation On-Demand Technology Depressurization
Failed Cancel Cycle
The Depressurization Failed Cancel Cycle alarm indicates the system is not able to

release pressure during depressurization. If the system cannot release pressure
during depressurization, the system triggers an alarm message.

Alarm Specifications

During a freeze-dry cycle while utilizing ControLyo™ Nucleation On-Demand
Active Technology
(i.e., Nucleation Control is enabled).

Sensor Chamber pressure sensor.

Condition The system does not release pressure during depressurization.

The following alarm message is displayed:
Action . Depressurization Failed. Cancel Cycle!

The System will hold until the cycle is canceled.

Cancel the current freeze-dry cycle and correct the condition. The alarm is

Restore acknowledged. The cycle is restarted.
Hardware ControLyo™ Nucleation On-Demand Technology
Notes Included on LyoStar™ 3 lyophilizers with the LyoS™ control system and

ControLyo™ Nucleation On-Demand Technology.

ControLyo™ Nucleation On-Demand Technology Maximum Leak Rate
Allowed

The CL Maximum Leak Rate Allowed alarm indicates that a leak could be present
within the system. If the system’s pressure drops too quickly, the system triggers an
alarm message.

Alarm Specifications

. During a freeze-dry cycle while utilizing ControLyo™ Nucleation On-Demand
Active . . .
Technology (i.e., Nucleation Control is enabled).
Sensor Chamber pressure sensor.
Condition The system’s pressure drops too quickly.
The following alarm message is displayed:
Action o CL Maximum Leak Rate Allowed!
The System will hold until the cycle is canceled.
Cancel the current freeze-dry cycle and correct the condition. The alarm is
Restore .
acknowledged. The cycle is restarted.
Hardware ControLyo™ Nucleation On-Demand Technology
Notes Included on LyoStar™ 3 lyophilizers with the LyoS™ control system and
ControLyo™ Nucleation On-Demand Technology.
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ControLyo™ Nucleation On-Demand Technology Pressurization Timed
Out

The Pressurization Timed Out alarm indicates a failure within the system that will
prevent it from reaching the pressure setpoint. If the system pressure does not reach
the pressure setpoint within the Pressurization Timed Out Alarm SP, the system
triggers an alarm message.

Alarm Specifications

Acti During a freeze-dry cycle while utilizing ControLyo™ Nucleation On-Demand
ctive : i .
Technology (i.e., Nucleation Control is enabled).
Sensor Chamber pressure sensor.
Condition The system’s pressure does not reach the pressure setpoint within the
Pressurization Timed Out Alarm SP.
The following alarm message is displayed:
Action . Pressurization Timed Out
The System will hold until the cycle is canceled.
R Cancel the current freeze-dry cycle and correct the condition. The alarm is
estore .
acknowledged. The cycle is restarted.
Hardware ControLyo™ Nucleation On-Demand Technology
Notes Included on LyoStar™ 3 lyophilizers with the LyoS™ control system and
ControLyo™ Nucleation On-Demand Technology.
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Current Cycle Canceled By User

In some cases, it may be necessary to terminate an automatic cycle early. When an
active cycle is canceled, an alarm message is displayed.

Alarm Specifications

Active

Always active.

Sensor

The Stop button is selected and the Cancel Current Cycle pop-up window is
acknowledged (i.e., the user enters Yes).

Condition

The user selects the Stop button during an automatic cycle and confirms
cancellation of the cycle from the Cancel Current Cycle pop-up window.

Action

The following alarm message is displayed:
. CURRENT CYCLE CANCELED BY USER

The active automatic cycle, Semi-Auto function, or individual component is
interrupted.

Note: Automatic cycles include Freeze-Dry, Function Test, Leak Test, etc. Individual
components may be activated from the Synoptic screen when using Component Mode.

Restore

The system returns to the ready state and the words “None Active” appear under
the Play and Stop buttons. The alarm is acknowledged.

Hardware

None.

Notes

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.

Door is Open

This test shall be used to verify that Door is Open alarm is generated when the
chamber door is open and that the pressurization valve interlock is functioning
properly. If the chamber door is open during the start of a cycle, the system triggers
an alarm message.

Alarm Specifications

Active

Always active.

Sensor

Door switch.

Condition

The chamber door is open.

Action

The following alarm message is displayed:

. DOOR IS OPEN

Restore

Close the chamber door.

Hardware

Door switch.

Notes

Included on LyoStar™ 3 lyophilizers with the LyoS™ control system and
ControLyo™ Nucleation On-Demand Technology.
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Emergency Contact Closed

The Emergency Contact Closed (ECC) alarm is linked to specific system alarms, such
as Condenser Overload, Condenser Timeout, Freeze Time Exceeded, Low Voltage,
Long-Term Power Failure, Maximum System Heating, No Water Flow Detected To
Compressors, Short-Term Power Failure, Vacuum Overload, Vacuum Preseal
Timeout, Vacuum Timeout and High Voltage. All of these alarms are intended to alert
the operator to the most critical potential risks to the equipment, process, or product.

The ECC alarm relay includes a dry contact, which is illustrated on the system’s
electrical drawing, allowing it to be integrated within a facility’s Building Management
System, therefore alerting facility personnel to potential risks related the lyophilizer. As
an example, some customers have opted to connect this relay to a strobe light or
audible device such as a horn.

Alarm Specifications

Active

Always active.

Sensor

The following alarms: Condenser Overload, Condenser Timeout, Freeze Time
Exceeded, Long-Term Power Failure, Low Voltage, Maximum System Heating,
No Water Flow Detected To Compressors, Pressurization Timed Out, UPS on
Battery, Vacuum Overload, Vacuum Preseal Timeout, Vacuum Timeout, and High
Voltage.

Note: When the above listed alarm conditions are present, the system shall also trigger the
Emergency Contact Closed (ECC) alarm.

Condition

The system identifies an alarm condition that is linked to the Emergency Contact
Closed (ECC) alarm.

Action

The following alarm message is displayed:

e EMERGENCY CONTACT CLOSED

Restore

The alarm condition that triggered the ECC alarm is corrected and the alarm is
acknowledged. The ECC alarm is acknowledged.

Hardware

None.

Notes

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.

The EMERGENCY CONTACT CLOSED alarm is linked to the following alarms:
Condenser Overload, Condenser Timeout, Freeze Time Exceeded, Long-Term
Power Failure, Low Voltage, Maximum System Heating, No Water Flow Detected
To Compressors, Pressurization Timed Out, UPS on Battery, Vacuum Overload,
Vacuum Preseal Timeout, Vacuum Timeout, and High Voltage.

180

Rev 012, 07/15
© SP Scientific 2015



LyoS™

Alarms

Freeze Time Exceeded
If the product shelves are unable to obtain the Freeze setpoint within a specified
period during the Freeze phase of a freeze-dry cycle, your system may have a
compressor failure or other refrigeration problem.

Alarm Specifications

Active

During the Freeze phase of a freeze-dry cycle.

Sensor

Shelf Inlet Resistance Temperature Detector (RTD) in the Shelf Mode or Product
Probes in Product Mode.

Condition

Shelf Inlet Temperature or Product Average Temperature does not reach the
Freeze Temperature setpoint within a specified period of time.

Action

The following alarm message is displayed:
e  FREEZE TIME EXCEEDED

The system remains in the active Freeze phase until the condition is corrected or
cycle is canceled.

Restore

The Shelf Inlet temperature or Product Average Temperature meets the Freeze
Temperature setpoint. The alarm is acknowledged.

Hardware

Resistance Temperature Detector (RTD) and Type T Thermocouple.

Notes

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.

The EMERGENCY CONTACT CLOSED alarm is linked to the Freeze Time
Exceeded alarm.
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Heat Step Not Satisfied

The Heat Step Not Satisfied alarm is active during the Freezing / Thermal Treatment
and Drying steps of a freeze-dry cycle. During these steps, the system monitors the
Shelf Inlet temperature against the Temperature Setpoint. If at the end of the step the
Shelf Inlet temperature is not within the Temperature Deadband of the temperature
setpoint, the Heat Step Not Satisfied alarm message appears.

Note: The Temperature Deadband is programmed from the Configuration page.

If you receive the Heat Step Not Satisfied alarm message during a freeze-dry cycle,
check the Freezing / Thermal Treatment or Drying step when the Hold and/or Rate
time is complete. The actual Shelf Inlet temperature will likely be outside the range of
the Temperature Deadband as it relates to the Temperature Setpoint. The system will
hold the cycle at the current step and continue to work toward obtaining the
temperature setpoint until the Shelf Inlet temperature is within the Temperature
Deadband of the Temperature Setpoint. This condition permits the system to continue
heating and/or cooling to the desired setpoint.

Alarm Specifications

Active During the Freezing/Thermal Treatment or Drying steps of a freeze-dry cycle.

Sensor Shelf Inlet temperature thermocouple.

At the end of a Freezing/Thermal Treatment or Drying step, the Shelf Inlet
Condition temperature is not within the Temperature Deadband of the shelf temperature
setpoint.

The following alarm message is displayed:
. HEAT STEP NOT SATISFIED

Action
The system will hold the cycle at the current step until the Shelf Inlet temperature
is within the Temperature Deadband.
The Shelf Inlet temperature is within the Temperature Deadband of the shelf
Restore ;
temperature setpoint.
Hardware Type T thermocouple.
Notes Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.
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High Voltage

Alarms

The High Voltage alarm occurs when the actual voltage supplied to the system is
greater than or equal to the Voltage Upper Limit setpoint (VAC), which is programmed
from the Configuration page.

Alarm Specifications

Active

Always active.

Sensor

Voltage transducer.

Condition

The voltage supplied to the system is greater than or equal to the Voltage Upper
Limit setpoint.

Action

The following alarm message is displayed:

. HIGH VOLTAGE

Restore

High voltage condition corrected. The alarm is acknowledged.

Hardware

Voltage transducer.

Notes

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.

The EMERGENCY CONTACT CLOSED alarm is linked to the High Voltage
alarm.

Isolation Valve Failure to Close

The Isolation Valve can play a crucial role in the execution of a successful freeze-dry
cycle. The integrity of the entire product run is put at risk if the Isolation Valve fails to
operate as expected. The Isolation Valve Failure to Close alarm is designed to quickly
alert the operator in the case of an Isolation Valve failure.

Alarm Specifications

Active

Anytime the isolation valve is sent a request by the PLC to close.

Sensor

Isolation valve proximity sensor.

Condition

Isolation valve failed to close when requested by the PLC.

Action

The following alarm message is displayed:

. ISOLATION VALVE FAILURE TO CLOSE

Restore

Isolation valve closes, cycle canceled or semi-auto mode function canceled. The
alarm is acknowledged.

Hardware

Isolation valve with closed position proximity switch.

Notes

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.
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Isolation Valve Failure to Open

The Isolation Valve can play a crucial role in the execution of a successful freeze-dry
cycle. The integrity of the entire product run is at risk if the Isolation Valve fails to
operate as expected. The Isolation Valve Failure to Open alarm is designed to quickly
alert the operator in the case of an Isolation Valve failure.

Alarm Specifications

Active Anytime the isolation valve is sent a request by the PLC to open.
Sensor Isolation valve proximity sensor.
Condition The isolation valve failed to open when requested by the PLC.
) The following alarm message is displayed:
Action
. ISOLATION VALVE FAILURE TO OPEN

Isolation valve opens, cycle canceled or semi-auto mode function canceled. The
Restore -

alarm is acknowledged.
Hardware Isolation valve with open position proximity switch.
Notes Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.

184

Rev 012, 07/15
© SP Scientific 2015



LyoS™

Alarms

Long-Term Power Failure

In the event of a long-term power loss, the system displays a Long-Term Power
Failure alarm message. A long-term power failure is defined as a power loss that
extends beyond the period specified in the Long-Term Power Failure SP (setpoint).

Note: The Long-Term Power Failure SP (setpoint) is programmed from the Configuration page.

When power is restored, the cycle may hold in the current phase and attempt to
continue from where the cycle was halted, or reset the cycle to the Freeze phase. This
is dependent on the System Reset to Freeze on Alarm configuration setting.

Notes: The System Reset to Freeze on Alarm setting is programmed from the Configuration
page.

Upon a power failure or communication loss, other alarms may appear depending on the scan
time.

Alarm Specifications

Active Always active.

Sensor Programmable logic controller (PLC) clock.

The power failure period is greater than the Long-Term Power Failure SP

Condition (setpoint).

The following alarm message is displayed:
. LONG-TERM POWER FAILURE

. If System Reset to Freeze on Alarm is set to Yes, upon power being restored to
Action the system, the active cycle shall reset to the Freeze Phase.

If System Reset to Freeze on Alarm is set to No, upon power being restored to
the system, the cycle continues from the last phase and/or step it was in prior to
the power loss.

If System Reset to Freeze on Alarm is set to Yes, power is restored and the Play
button is selected to continue the cycle from the Freeze phase. The alarm is
Restore acknowledged.

If System Reset to Freeze on Alarm is set to No, power is restored. The alarm is
acknowledged.

Hardware Programmable logic controller (PLC) clock.

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control systems.

Notes The EMERGENCY CONTACT CLOSED alarm is linked to the Long-Term Power
Failure alarm.
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Low Voltage

The Low Voltage alarm message appears when the actual voltage supplied to the
system is less than or equal to the Voltage Lower Limit setpoint.

Note: The Voltage Lower Limit setpoint is programmed from the Configuration page.

Alarm Specifications

Active Always active.
Sensor Voltage transducer.
Condition The voltage supplied to the system is less than or equal to the Voltage Lower

Limit setpoint.

The following alarm message is displayed:

Action

. LOW VOLTAGE
Restore The low voltage condition is corrected. The alarm is acknowledged.
Hardware Voltage transducer.

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.

Notes The EMERGENCY CONTACT CLOSED alarm is linked to the Low Voltage
Failure alarm.

Maximum System Heating

Excessive shelf heat can be a sign of a Heater failure. The Maximum System Heating
alarm is displayed when the Shelf Inlet temperature exceeds the Max System Heating
SP (setpoint).

Note: The Max System Heating SP (setpoint) is programmed from the Configuration page.

Alarm Specifications

Active Always active.
Sensor Shelf Inlet thermocouple.
Condition Shelf Inlet temperature exceeds the Maximum System Heating SP (setpoint).

The following alarm message is displayed:
Action . MAXIMUM SYSTEM HEATING
The Heater is disabled.

The Shelf Inlet returns to a temperature that is below the Maximum System

Restore Heating SP (setpoint). The cycle continues and control is restored. The alarm is
acknowledged.
Hardware Type T thermocouple.

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.

Notes The EMERGENCY CONTACT CLOSED alarm is linked to the Maximum System
Heating alarm.
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No Water Flow Detected To Compressors Alarm

In a water-cooled lyophilizer system, the compressors require a constant flow of water
in order to function properly. When the water supply is interrupted, the system
generates the No Water Flow Detected To Compressors alarm. This alarm is
designed to quickly alert the operator that the water supply is insufficient to properly
cool the system.

Alarm Specifications

Active

Always active.

Sensor

Differential Pressure Switch.

Condition

The Differential Pressure Switch detects that the compressors are operating with
an insufficient supply of water.

Action

The following alarm message is displayed:
. NO WATER FLOW DETECTED TO COMPRESSORS

The compressors are disabled.

Restore

Adequate water supply is restored to the unit. The alarm is acknowledged.

Hardware

Differential Pressure Switch.

Notes

Custom option available on Water-Cooled LyoStar™ 3 lyophilizers with the
LyoS™ control system.

The EMERGENCY CONTACT CLOSED alarm is linked to the No Water Flow
Detected to Compressors alarm.
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Pressure Step Not Satisfied

When the system vacuum is unable to obtain the desired setpoint by the end of a
Drying step, the system may be experiencing a vacuum pump failure or an incorrect
recipe parameter may have been entered. This type of condition shall trigger the
Pressure Step Not Satisfied alarm message

Note: The Vacuum Deadband is programmed from the Configuration page.

If you receive the Pressure Step Not Satisfied alarm message during a freeze-dry
cycle, check the Drying step when the Hold and/or Rate time is complete. The
chamber’s primary vacuum reading (e.g., Chamber CM) will likely be outside the
range of the Vacuum Deadband as it relates to the Vacuum SP. In the event of a
Pressure Step Not Satisfied condition, the cycle always continues to the next
programmed step.

Alarm Specifications

Active At the end of the Drying steps of a freeze-dry cycle.
Sensor Chamber vacuum transducer.
Condition The Vacuum setpoint is greater than zero, but not within the Vacuum
(Acceptance) Deadband during the end of a Drying step.
) The following alarm message is displayed:
Action
. PRESSURE STEP NOT SATISFIED
Restore The alarm is acknowledged.
Hardware Chamber vacuum transducer.
Notes Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.
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PVG/CM Step Not Satisfied

The PVG/CM Step Not Satisfied alarm is active during the Drying phase of a freeze-
dry cycle. The alarm message is displayed when the calculated Pirani/Capacitance
Manometer differential is greater than the PVG/CM DIFF setpoint.

Alarm Specifications

Active

During the Drying phase of a freeze-dry cycle.

Sensor

Capacitance manometer and Pirani vacuum transducer.

Condition

The calculated PVG/CM differential is greater than the specified PVG/CM DIFF
setpoint for the active step.

Action

The following alarm message is displayed:
. PVG/CM STEP NOT SATISFIED

The system will hold the cycle at the current step until the calculated PVG/CM
differential is lower than or equal to the specified PVG/CM DIFF setpoint for the
active step.

Restore

The calculated PVG/CM differential is lower than or equal to the specified
PVG/CM DIFF setpoint for the active step or the setpoint is changed to a value
that is greater than the actual differential between the sensors. The alarm is
acknowledged.

Hardware

Capacitance manometer and Pirani vacuum transducer.

Notes

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.
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Short-Term Power Failure

In the event of a short-term power loss, the system displays a Short-Term Power
Failure alarm message. A short-term power failure is defined as a power loss that
occurs within the period specified in the Long-Term Power Failure SP (setpoint).

Notes: The Long Term Power Failure SP (setpoint) is programmed from the Configuration
page.

Upon a power failure or communication loss, other alarms may appear depending on the scan
time.

When power is restored, the cycle continues from the last phase and/or step it was in
prior to the power loss.

Alarm Specifications

Active Always active.
Sensor Programmable logic controller (PLC) clock.
Condition The power failure period is within the Long Term Power Failure SP (setpoint).

The following alarm message is displayed:

. SHORT-TERM POWER FAILURE.

Aetier When power is restored, the cycle continues from the last phase and/or step it was
in prior to the power loss.
Restore Power is restored and the cycle continues. The alarm is acknowledged.
Hardware Programmable logic controller (PLC) clock.
Notes Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.
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UPS On Battery

When the system is powered exclusively by the Uninterruptible Power Source (UPS),
the system displays an alarm message. The programmable logic controller (PLC)
shuts down when battery power expires.

Note: Typical UPS on battery backup time is approximately 100 - 130 minutes. The
programmable automation controller shall shut down when the battery expires.

Alarm Specifications

Active Always active.
Sensor UPS on Battery Alarm from the Uninterruptible Power Source (UPS).
Condition UPS On Battery alarm contact opens due to system running on UPS power.
) The following alarm message is displayed:
Action
e  UPS ON BATTERY.
R Power is restored to the system and the UPS battery is running normally. The
estore .
alarm is acknowledged.
Hardware UPS with On Battery alarm contacts.
Notes Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.
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Vacuum Overload

Chamber vacuum levels rising too much during Drying may be an indication of system
failure. If the chamber’s primary vacuum reading (e.g., Chamber CM) exceeds the
Vacuum Overload SP (setpoint) during the Drying phase, the Vacuum Overload alarm
message is displayed.

Note: The Vacuum Overload SP (setpoint) is programmed from the Configuration page.
Upon report of the Vacuum Overload alarm, the cycle may hold in the current phase
and attempt to continue from where the cycle was halted or reset the cycle to the

Freeze phase. This is dependent on the System Reset to Freeze on Alarm
configuration setting.

Note: The System Reset to Freeze on Alarm setting is programmed from the Configuration

page.
Alarm Specifications
Active During the Drying phase of a freeze-dry cycle.
Sensor Chamber vacuum transducer.
. The chamber vacuum reading is equal to or greater than the Vacuum Overload SP
Condition .
(setpoint).
The following alarm message is displayed:
. VACUUM OVERLOAD
. If System Reset to Freeze on Alarm is set to Yes, the active cycle shall reset to the
Action Freeze phase.
If System Reset to Freeze on Alarm is set to No, the cycle remains in the current
step until the condition is corrected. The heater will be disabled and the shelf
solenoid will be enabled.
If the System Reset to Freeze on Alarm configuration setting is set to Yes, the
vacuum condition is corrected and the Play button is selected to continue the cycle
Restore from the Freeze phase. The alarm is acknowledged.
If System Reset to Freeze on Alarm is set to No, the vacuum condition is
corrected. The alarm is acknowledged.
Hardware Primary vacuum transducer.
Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control systems.
Notes The EMERGENCY CONTACT CLOSED alarm is linked to the Vacuum Overload
alarm.
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Vacuum Preseal Timeout

When the Vacuum Preseal function is enabled, the system will evacuate the product
chamber to the Vacuum Preseal setpoint before starting an automatic cycle. If a leak
or similar condition prevents the vacuum level from reaching the Vacuum Preseal
setpoint within the period specified in the Vacuum Preseal Timeout SP (setpoint) field,
the system will reset to the ready state, display an alarm message and await
corrective action.

Note: The Vacuum Preseal Timeout SP (setpoint) is programmed from the Configuration page.

Alarm Specifications

Active

During preseal.

Sensor

Chamber pressure transducer.

Condition

The Vacuum Preseal setpoint is not obtained within the specified Vacuum Preseal
Timeout SP (setpoint).

Action

The following alarm message is displayed:
. VACUUM PRESEAL TIMEOUT

The system is reset to a Ready state.

Restore

Correct the vacuum condition. Acknowledge the alarm. Restart the cycle.

Hardware

Chamber pressure transducer.

Notes

Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control system.

The EMERGENCY CONTACT CLOSED alarm is linked to the Vacuum Preseal
Timeout alarm.

Rev 012, 07/15
© SP Scientific 2015

193



Alarms LyoS™

Vacuum Timeout

If during a freeze-dry cycle the chamber’s primary vacuum level does not reach the
vacuum setpoint within the specified Vacuum Timeout SP (setpoint), the vacuum
pump and/or system may have failed. This condition will generate a Vacuum Timeout
alarm.

Note: The Vacuum Timeout SP (setpoint) is programmed from the Configuration page.
Upon report of the Vacuum Timeout alarm, the cycle may hold in the current phase
and attempt to continue from where the cycle was halted or reset the cycle to the

Freeze phase. This is dependent on the System Reset to Freeze on Alarm
configuration setting.

Note: The System Reset to Freeze on Alarm setting is programmed from the Configuration

page.
Alarm Specifications
Active Evacuation phase of a freeze-dry cycle.
Sensor Chamber vacuum transducer.
. The chamber vacuum level does not reach the vacuum setpoint within the

Condition o . :
specified Vacuum Timeout SP (setpoint).
The following alarm message is displayed:

. VACUUM TIMEOUT

Action If System Reset to Freeze on Alarm is set to Yes, the active cycle shall reset to the
Freeze phase.
If System Reset to Freeze on Alarm is set to No, the cycle remains in the current
step until the condition is corrected or the cycle is canceled.
If System Reset to Freeze on Alarm is set to Yes, the vacuum condition is
corrected and the Play button is selected to continue the cycle. The alarm is

Restore acknowledged.
If System Reset to Freeze on Alarm is set to No, the vacuum condition is
corrected. The alarm is acknowledged.

Hardware Chamber vacuum transducer.
Standard on all LyoStar™ 3 lyophilizers with the LyoS™ control systems.

Notes The EMERGENCY CONTACT CLOSED alarm is linked to the Vacuum Timeout
alarm.

194 Rev 012, 07/15

© SP Scientific 2015



LyoS™ Alarms

Rev 012, 07/15 195
© SP Scientific 2015



SP Scientific

3538 Main Street
Stone Ridge, NY 12484 USA

(800) 251-1531
(845) 687-0071
935 Mearns Road
Warminster, PA 18974 USA
(800) 523-2327
(215) 672-7800
815 State Route 208
Gardiner, NY 12525 USA
(800) 431-8232
(845) 255-5000

www.SPScientific.com


http://www.spindustries.com/

	Control System Operator’s Manual
	Contents
	Introduction
	The LyoS™ Control System
	Standard Features
	Configurable Options
	Fully Validatable
	System Documentation and Support

	Getting Started
	Overview
	Initial Inspection
	Setup Procedure
	Startup
	Shutdown

	Basic Operation
	Overview
	Navigation Tabs
	Circular Icons / Buttons
	Fields
	Enable / Disable

	Basic Navigation
	Overview
	Synoptic
	Component Mode

	Freeze Dry
	SMART Freeze Dryer™ Technology
	Leak Test
	Function Test
	Semi-Auto
	Circular Icons / Buttons
	Play
	Stop
	Back
	Alarm Summary
	Acknowledge Page and Acknowledge All
	Alarm and Event Data
	Alarm Print
	Reading Alarm Files
	Accessing Alarm Files for Backup


	Maintenance
	Component Mode
	Configuration
	Configuration for Praxair's ControLyo™ Nucleation On-Demand Technology
	Configuration for SMART Freeze Dryer™ Technology

	Calibration

	Trend
	Data Export
	Print

	Cycle Status
	Probe Average (Probe Avg Button)

	Additional Layout Items
	SP Scientific Logo
	Security Access Level
	Question Mark Icon
	Information Button
	Date and Time


	The Freeze-Dry Recipe
	Overview
	Understanding the Recipe Screen
	Vacuum Preseal
	Control With CM
	Product Driven Mode
	Product Driven Mode Disabled
	Product Driven Mode Enabled
	Product Temperature Setpoint


	Shelf Load
	Product loaded at ambient temperature
	Product loaded in a controlled environment

	Freezing / Thermal Treatment
	Ramp Time
	Hold Time
	Praxair’s ControLyo™ Nucleation On-Demand Technology Control
	Nucleation Configuration Settings.

	Freeze, Extra Freeze, Condenser and Evacuate
	Drying
	Drying Phase Steps
	Barometric Endpoint / Pressure Rise Testing
	Manual BE (Barometric Endpoint) Test
	Pirani Vacuum Gauge / Capacitance Manometer Differential Feedback (PVG/CM DIFF)

	Backfill / Stoppering
	Product Storage
	End Cycle
	Product Storage (Backfill and Stoppering Disabled)
	Complete the Cycle
	Backfill / Stopper Prior to End Cycle

	Product Storage (Backfill and/or Stoppering Enabled)


	Recipe Management
	Creating and Modifying Recipes
	Saving Recipes
	Loading Recipes
	Deleting Recipes

	Running a Freeze-Dry Cycle

	Leak Test
	Overview
	Units of Measure
	Programming a Leak Test Cycle
	Condenser Setpoint
	Vacuum Setpoint
	Vacuum Stabilization Time
	Test Duration

	Running a Leak Test

	Function Test
	Overview
	Using Product Probes for Testing
	Product Probe Placement

	Programming a Function Test Cycle
	Freeze Temperature
	Additional Freeze Time
	Condenser Test Temperature
	Vacuum Test Pressure
	Cold Test Temperature
	Cold Test Time
	Warm Test Temperature
	Warm Test Time

	Running a Function Test

	Semi-Auto
	Overview
	Standard Functions
	Shelf
	Condenser
	Vacuum Control
	Isolation Valve
	Backfill
	Vacuum Release
	Defrost

	ControLyo™ Functions
	Pressurize
	Depressurize


	Historical Data
	Overview
	Viewing Historical Data Trend
	Trend Data Pen List
	Modifying the Active Chart
	Functions
	Backing Up Historical Data
	Exporting Historical Data
	Reading Exported Historical Data in .csv format

	Proficy® Historian
	Add a New Archive
	Close an Archive
	Archive Backup
	Remove an Archive
	Restore an Archive


	Maintenance Menu
	Overview
	Component Mode
	Synoptic Page

	Configuration
	System Configuration Settings
	Temperature Deadband
	Vacuum Deadband
	Vacuum Release Time
	System Volume for Leak Rate
	Vacuum Units (mT/uB)
	Rough Vacuum Units (T/mB)
	Shelf Valve Cooling Limit
	Defrost Time
	Stoppering Pressure SP
	Guaranteed Soak

	PID Settings
	Heat Proportional (P)
	Heat Integral (I)
	Heat Derivative (D)
	Cooling Proportional (P)
	Cooling Integral (I)
	Cooling Derivative (D)
	Vacuum Proportional (P)
	Vacuum Integral (I)
	Vacuum Derivative (D)

	Alarm Settings
	Vacuum Preseal
	Vacuum Preseal Timeout SP (setpoint)
	Freeze Time Exceeded SP (setpoint)
	Condenser Timeout SP (setpoint)
	Vacuum Timeout SP (setpoint)
	Long-Term Power Failure SP (setpoint)
	Voltage Upper Limit
	Voltage Lower Limit
	Max System Heating SP (setpoint)
	Vacuum Overload SP (setpoint)
	System Reset to Freeze on Alarm

	Nucleation Configuration Settings
	Number of Purges
	Purge Pressurize Hold
	Purge Depressurize Hold
	Initial Purge Pressure
	Final Purge Pressure
	Initial Nucleation Pressure
	Final Nucleation Pressure
	Nucleation Pressure DB
	Pressurization Timeout Alarm SP (setpoint)
	Depressurization Offset

	Advanced SMART Configuration Settings
	Av Factor.
	Density of Solute
	Overload Heat Flow
	Effective Chamber Volume
	Initial Shelf SP Selection Offset
	Lag Time
	MTM Stabilization Interval


	Calibration

	Praxair’s ControLyo™ Nucleation  On-Demand Technology
	Overview
	Safety
	Control System Overview
	Equipment Preparation
	Freeze-Dry Recipe Operation
	Semi-Auto Operation

	SMART Freeze Dryer™ Technology
	Overview
	SMART Freeze Dryer™ Technology Basic Operation
	Cycle Parameters
	Advanced SMART Freeze Dryer™ Configuration

	Initiating a SMART Freeze Dryer™ Cycle
	SMART Freeze Dryer™ Cycle Data Files
	End SMART Freeze Dryer™ Cycle
	Product Storage (Backfill and Stoppering Disabled)
	Complete the Cycle
	Backfill / Stopper Prior to End Cycle

	Product Storage (Backfill and/or Stoppering Enabled)

	Auto MTM
	Auto MTM Basic Operation
	Advanced Auto MTM Configuration

	Initiating an Auto MTM Cycle
	Auto MTM Cycle Data Files
	End Auto MTM Freeze-Dry Cycle
	Product Storage (Backfill and Stoppering Disabled)
	Complete the Cycle
	Backfill / Stopper Prior to End Cycle

	Product Storage (Backfill and/or Stoppering Enabled)

	Recipe Management for SMART and Auto MTM
	Saving Recipes
	Loading Recipes
	Deleting Recipes


	SEC 1 Standard Security
	Overview
	Security Access Levels
	Access to Pages and Screens
	Access to System Functions

	Configuring Proficy® Security

	SEC 3 Security Option  (21 CFR Part 11 Compliant-Capable)
	Overview
	Features and Components
	Alarm Summary
	View Alarm and Event Data

	Security Access Levels
	Access to Pages and Screens
	Access to System Functions

	Recipe Management
	Creating and Saving a Freeze-dry Recipe
	Loading an Existing Recipe
	Modifying an Existing Recipe
	Deleting Recipes

	Configuring Windows® 7 Security
	Synchronizing Security Settings
	Additional Security Suggestions for 21 CFR 11 Systems

	Microsoft® SQL Server 2005
	SQL Database Backup
	SQL Database Restoration


	Batch Reports
	Overview
	Batch Report Files
	Freeze-Dry Cycle
	System Variables
	Recipe
	Alarms
	Events
	Data

	Leak Test
	System Variables
	Data

	Function Test
	System Variables
	Data



	Alarms
	Overview
	Abort MTM Data Collection (SMART/Auto MTM)
	Barometric Endpoint Test Failed
	Condenser Overload
	Condenser Timeout
	ControLyo™ Nucleation On-Demand Technology Depressurization Failed Cancel Cycle
	ControLyo™ Nucleation On-Demand Technology Maximum Leak Rate Allowed
	ControLyo™ Nucleation On-Demand Technology Pressurization Timed Out
	Current Cycle Canceled By User
	Door is Open
	Emergency Contact Closed
	Freeze Time Exceeded
	Heat Step Not Satisfied
	High Voltage
	Isolation Valve Failure to Close
	Isolation Valve Failure to Open
	Long-Term Power Failure
	Low Voltage
	Maximum System Heating
	No Water Flow Detected To Compressors Alarm
	Pressure Step Not Satisfied
	PVG/CM Step Not Satisfied
	Short-Term Power Failure
	UPS On Battery
	Vacuum Overload
	Vacuum Preseal Timeout
	Vacuum Timeout

	SP Scientific

