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Copyright

This manual and the software described herein are copyrighted. No part of this
manual or the software described herein may be copied, reproduced, translated or
reduced to any electronic medium or machine readable form, reproduced for the
benefit of other parties in any form, performed in public, nor sold, rented or leased
to other parties without the prior written consent of OPULUS Ltd. 1951 NW 7th
Avenue, Miami, FL 33136, USA. All rights reserved.

Opulus Trademarks

Opulus, PyroButton, PyroSys, PyroButton-TQM, PyroCAD, PyroProbe, PyroPen,
PyroPad, PyroSentry, PyroCheck, PBC-TH18, PBC-TH28, OpHumGen (OHG),
LIPS (“Laboratory-in-Palm-System”) are trademarks of Opulus.

Other Trademarks
Microsoft ®, Windows ®, Windows 10 ®, Windows Servers ® and SQL Server ®
are registered trademarks of the Microsoft Corporation.

Unauthorized Representations

OPULUS Ltd warrants only that the program will perform as described in the user
manual. No other advertising, description, or representation, whether made by an
OPULUS Ltd dealer, distributor, agent, or employee, shall be binding upon
OPULUS Ltd or shall change the terms of this warranty.

Implied Warranties Limited

Except as stated above, OPULUS Ltd makes no warranty, express or implied,
regarding this product. OPULUS disclaims any warranty that the software is
suitable for a particular purpose, and any implied warranty of suitability is
expressly and specifically disclaimed.

No Consequential Damages

OPULUS Ltd shall not be liable for special, incidental, consequential, or other
damages, even if OPULUS Ltd is advised of or aware of the possibility of such
damages. This meaning also includes loss of profits or revenues, or for damages or
costs incurred as a result of loss of time, data, or use of the software, or from any
other cause except the actual cost of the product. In no event shall the OPULUS
Ltd liability exceed the purchase price of this product.
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= About PBX Simple

PBX Simple is an effective solutions for self-powered PyroButton-X (PBX) data-
logger temperature, humidity, and pressure measurements, including validation,
mapping, monitoring, sterilization, and stability studies. This is a file version
software, which means there is no database behind the software.

The PyroButton-Xs (PBXs) automatically measure and record temperature, relative
humidity, and/or pressure at pre-defined intervals, usually between a few minutes,
thereby providing valuable information relative to the requirements. They are
typically placed into sterilizators, warehouses, processing facilities, incubators,
stability chambers, autoclaves, freezers, refrigerators, cool rooms, delivery vehicles
and anywhere else where temperature, relative humidity, and/or pressure
dependent goods are processed, stored or shipped. PyroButton data-loggers are
extremely robust and made to comply with 21 CFR Part 11 requirements. Their
durable - hermetically sealed 305 stainless steel - construction make them the ideal
product for "difficult" environments, where other data-loggers could not be used.
Water, dirt, corrosive mediums are no match for the design of this product.

PBX Simple is designed to work simply and effectively with the PyroButton-Xs.
PBX Simple can be used to:

»  Configure (setup) one or more PyroButton-X simultaneously.

*  Read/download the measurement data from one or more PyroButton-X(s).

* Display the readings in table and graph modes.

»  Save the readings to file for later recall and long-term evaluation

* Reload the readings from file

»  Export the results to Microsoft Excel and other programs for further
evaluation

PBX Simple has been optimized for the simultaneous operation of large numbers
of temperature/humidity/pressure logger devices. That is, one can configure not
only one but even 100's (or more) of PyroButton-Xs in the same time, and view on
the screen the results of multiple runs simultaneously. Data from the loggers are
stored in a file and remain available for later use.

Note: For 21 CFR Part 11 compatible database version software go for
PyroButton-SQL v4!
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PBX Simple system consists of three integrated units:

- PyroButton-X (PBX) data-loggers. These are calibrated & GMP compliant
self-powered data-logging devices integrated with temperature or humidity or
pressure sensors, and read/write memory,

- iIPBX-Net docking station. It is a multi-logger read/write docking station with
integrated software for positional assignment & recognition for 4- or 28- or 60-
-data-loggers with USB interface; - it is required for programming and data-
download.

- PBX Simple application program, which integrates the above hardware and
the various functions for temperature or humidity or pressure verification,
validation, mapping, monitoring, and management of Facilities, Equipment, or
Processes (e.g. EO sterilization).

The data-loggers can communicate with the software through the USB interface.
The devices are self-powered for wireless data logging. The integrated battery has
a life expectancy of about 9 years, depending on the usage load. The user can
define the data-acquisition parameters, such as resolution, delay, temperature
trigger, rate of temperature recording, and the measurement interval.

Devices

Web catalog: http://www.pyrobutton.com/applications/catalog.asp

All PyroButton-X data-loggers are manufactured exclusively for Opulus Ltd., by
PyroGroup Technology Kft., Firj u. 92/B, EKO-Park, Szeged, 6726 Hungary.

PyroButton-Xs (PBXs) (

Figure 1) are the smallest cGMP compliant (calibrated & 21 CFR Part 11
compliant) data-loggers in the world: 17mm in diameter and 6-10mm height.
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Figure 1

They are rugged, self-sufficient devices that measure temperature or
temperature/humidity or pressure and record the result in a protected memory
section. The recording is done at a user-defined rate, both as a direct storage of the
measurement values as well as in the form of a histogram.
Every PyroButton-X is factory imprinted utilizing laser technology with a
guaranteed unique 64-bit registration number that allows for absolute traceability.
The durable stainless-steel package is highly resistant to environmental hazards
such as dirt, moisture, and shock. Accessories permit the PyroButton to be
mounted on almost any object, including people, equipment, containers, solutions,

pallets, and bags.

PyroButton-X family

PyroButton-Xi L | PyroButton-Xi TH | Py

(PBXi /L) (PBXi /TH)

(PBXi /THP)

i THP Pyl

PyroB utt

(PBXIL) (PBXIE)

E | Pyr XTH | Pyr
(PBX/TH)

XTHP
(PBX/THP)

Y PE
(PBXIPE)

Intrinsically-safe
Temperature Advanced | Temperatu

Intrinsical lly-safe
Temperature-Humidity -

Pressure Advanced Data-

Temperature Advanced Data-logger

Temperature-Humidity -

‘Tem perature-Humidity
Pressure Advanced Data-

Advanced Data-logger

Pressure-Tem perature
Advanced Data-logger

Data-logger logger
logger
House Material 304 Stainless Steel
Dimensions (diameter x height) [mm] 17x75 17x102
Weight with Battery 6019 5649 5899 6.01g | 6019 | 5649 5899 6569
Ingress Protection (IP) rating 1P68
Operational and functional temperature range [°C] -20...85 -40....+85 | 0. +150 | -40...+85 | 0..+150
Operational relative humidity range [%RH] 0...100
Functional relative humidity range [%RH] nla 0...100 0...100 nia | 0... 100 | nia
Operational pressure range [kPa] 1..700
Functional pressure range [kPa] wa 30110 wa | 3. 110 | 1700
Calibration/Verification memory size [kbytes] 16
Data acquisition capacity [recorded data points]/property 119700 59800 29900 119700 59800 | 29900 | 59800
Sampling time 1s... 24hours
Mission start delay after elapsed time Available
Mission start upon temperature alarm point Available
Temperature: Temperature:
0.005 °C 0.005 °C
Temperature: Temperature: Temperature:
0.025 °C 0.025 °C 0.015°C
. Temperature: Humidity : Temperature: Humidity:
Sensor resolution oraed 0,008 %RH 010078.°C 0.008 %RH
Humidity Humidity Pressure:
0.04 %RH . 0.04 %RH 120 Pa
Pressure: Pressure:
0.18Pa 0.18Pa
SPB-Net docking stations No
iPBX-Net docking stations Yes
Compatibility with ... PBC-TH18 calibrator via iPBX docking station
PBC-TH28 calibrator Yes No

PBC-THP28 calibrator

Table 1 PyroButton-X Family Specification
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Information expressed on intrinsically safe PyroButton-X data-logger’s label:

ATEX Marking QR Code
/ATEX certificate number
and issuer of certificate
IECEx Marking __—Device Type
~——Device SN
IECEX certificate
number and issuer of —
certificate ~Manufacturer
‘Ex logo
Measurement range Manufacturer Logo

Figure 2

IPBX-Net is an intelligent and multi-function docking station for the synchronized
parallel programming or data-download of 4- or 28- or 60- PyroButtons (Figure 3).

Software status ()

= { iPBX-Net-28

! Intelligent PyroButton Adapier \

28 Buttons program/download

21 CFR Part 11 Compliant

Figure 3

iPBX-Net-4 led statuses:
e Green — Default state, ready for software command
e Blue — A communication is in progress
e Red - An error occurred during the PyroButton reading
e Yellow — General warning
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iPBX-Net-28 Adapter led statuses:
e Red - The docking station is open
e Blue - The docking station is in stand-by mode

e Yellow — A command is running (e.g. when reading a measurement, the blue and
yellow colors flash alternately)

iPBX-Net-28 Software led statuses:
e Green — Default state, ready for software command
e Blue — A communication is in progress
e Red - An error occurred during the PyroButton reading
e Yellow — General warning

About this manual

This manual contains all of the information needed to achieve competence in the
operation of the system.

The chapters contain step-by-step visual guide and user interface controls for the
major functions.

Responsibility of the User Relative to Proper Use of the Product

By Proper Use of the Product we shall mean:

1. PyroButton data-loggers shall be used only in compliance with their
corresponding specification.

a. PyroButton data-loggers shall not be used beyond their corresponding
specification range.

2. PyroButton data-loggers shall not be immersed into fluid without the
necessary protective capsules:

a. Use PyroPad for steam sterilization or liquid bath.

3. PyroButton data-loggers shall be used only with OPULUS certified
software:

a. An OPULUS software is certified if and only if it is identified by an
OPULUS given serial number and registered within the required
period.

[ 9 Reference Guide - PBX-Simple |




Responsibility of the User Relative to Product Return for Corrective Action

Opulus will accept Hardware & Software return for Corrective Action from the
end user provided the following conditions are met:

1. The return request for corrective action must occur within 60 days of the
original Ship Date.

The product is directly supplied by OPULUS.
The product is eligible for return (see, exclusion below).
The return authorization is valid for a period of 30 days.

a &~ N

User shall comply with the request of OPULUS to provide support
information for the meaningful inspection or examination of the returned
product, such as database data.

6. OPULUS reserves the right to reject any return upon inspection.

Products NOT Eligible for Corrective Action Return

For Product return due to customer error, the following are NOT eligible for
returns:

¢ Non-defective, Make-to-Order custom products.
e Parts flagged as non-returnable when ordered.
e Any product damaged or defective due to improper use or maintenance.
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Dictionary

21 CFR Part 11 shall mean the US Food & Drug Administration regulation,
which defines the requirements for the use of Electronic Records; Electronic
Signatures relative to authentication, access, processing, and storage of electronic
data. The regulatory rule for electronic records and electronic signatures are
intended to make them equivalent of paper-based data sources and evidence
systems. Key components include:

Access control

Data Security

Audit trail of events and objects

Archive & restore of data

Machine & human readable format of data (e.g., XML).

Ambient Temperature shall mean the temperature of the surrounding
environment.

Calibration is the process of measurement of a well defined property such as
temperature or humidity by a validated methodology and validated procedure of a
test object against an officially recognized reference object (e.g., NIST) to
determine the conversion factors for the test object to ensure that the measurements
by the test object are within the required specification.

Calibration Verification is the process of measurement of a well defined property
such as temperature or humidity by a validated methodology and validated
procedure of a test object against an officially recognized reference object (e.g.,
NIST) to determine that the measurements of the test object are within the required
specification.

Data-acquisition shall mean the definition of the rate of measurement over time.
High data-acquisition rate means frequent time intervals between measurements
(e.g., PyroButton-L & T can be sampled at each second), whereas low data-
acquisition rate means infrequent time intervals between measurements (e.g.,
PyroButton-L, -T, -E, or -TH can be sampled once every 1 sec. to 273 hr.).
Sampling rate and data-acquisition rate can be used interchangeably.

Data-logger shall mean an electronic instrument (or specialized computing device
in some cases) that records digital, analogue frequency or smart protocol based
measurements over time.

[ 11 Reference Guide | PBX-Simple |




Self-powered data-loggers are battery powered data-loggers equipped with
microcontrollers, real-time clock, memory, Input/Output interface, and stored
program.

Sensor based data-loggers include one or more embedded sensors within the
data-logger for the recording of properties, such as temperature, humidity, light,
gases, radiation, etc. over time.

21 CFR Part 11 compliant data-logger is a data-logger that supports the
requirements for 21 CFR Part 11, including access control, audit trail, protection &
verification of data, and output in XML data format to meet the requirements for
machine & human readable format.

CGMP compliant data-logger is a 21 CFR Part 11 compliant data-logger, which
also calibrated.

Default shall mean a default value or parameter. For example, default calibration
factor(s) is set by the manufacturer.

Desktop Shortcut is a link created on a Windows desktop, which when selected
by a pointer, will open the program that has been assigned to it.

Docking Station refer to iPBX-Net.

Dragging is a process of selecting an item on your desktop with your pointer and
then while holding your pointer button, pulling said item to another location.

Exporting Data is to convert data from its resident file format into a generic form
in order to make it readable by another program.

Icon is a link created on a Windows desktop from the EXE program install, that
when selected by a pointer, will open the program that it has been assigned to.

A PyroButton may be interfered with if its reading interval is 15 seconds or less,
and the measurement is running. The measurement of a PyroButton that has been
interfered with must be stopped first before performing any other action, for
example reading the measurement data.

iIPBX-Net (iPBX-Net-4, iPBX-Net-28 or iPBX-Net-60) is an intelligent and multi-
function programmer and controller for the PyroButtons. It has been developed and
it is manufactured by Opulus.

1Q or Installation Qualification shall mean establishing documentary evidence that
installation of the PyroButton SQL system including, software, data-loggers,
docking stations, adapters, and accessories were verified relative to the installation
specification requirements of the manufacturer.
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Mean, or Arithmetic Mean, or commonly called the Average is the sum of all
scores divided by the number of scores.

Measurement Template sets of user defined measurement parameters. Templates
can be quickly loaded during PyroButton measurement configuration. When it is
loaded, sampling time, and other settings are used. It is practical to save the most
commonly used configuration as Templates. (It can be done at the end of the
Measurement Configuration Wizard.)

NIST shall mean the National Institute of Standards and Technology of the USA.

OQ or Operational Qualification shall mean establishing documentary evidence
that operation of the PyroButton SQL system including, software, data-loggers,
docking stations, adapters, and accessories were verified relative to the operational
specification requirements of the manufacturer, if the 1Q pre-requisite has been
satisfied.

OOS or out of specification shall mean all suspect results that fall outside the
specification or acceptance criteria established in new drug applications, official
compendia, or by the manufacturer.

OOT or out of trend shall mean all suspect results that full outside the trend
specification or acceptance criteria established in new drug applications, official
compendia, or by the manufacturer

PQ or Performance Qualification shall mean establishing documentary evidence
that performance of the PyroButton SQL system including, software, data-loggers,
docking stations, adapters, and accessories are in a state of statistical control of the
required OQ, if the OQ pre-requisite has been satisfied.

Protocol or Standard Operating Procedure shall mean a well defined set of
requirements to be executed by a well defined procedure.

PyroButton is a self-powered CGMP compliant calibrated data-logger.

PyroButton SQL System is a 21 CFR Part 11 & CGMP compliant product, which
includes PyroButton data-logger(s), docking station, and PyroButton application
program for single workstation application

Raw Data shall mean the data, which has not been corrected relative to the
calibration curve.

Resolution is the number of changes that can be determined in a given interval. In
the case of data-loggers, it is the number of bits used to record the value of a
sample in a digitized signal.

Sampling Time is the increment in which the data PyroButton will take a reading.
[ 13 | Reference Guide | PBX-Simple |




Sensor is the device that detects and measures a specific property (e.g.,
temperature, humidity, pressure etc.)

SOP or Standard Operating Procedure shall mean a well-defined set of
requirements to be executed by a well-defined procedure.

Standard Deviation of a probability distribution is defined as the square root of
the variance.

Start Delay is a feature that allows a PyroButton to have it started at a future
time/date.

Templates: refer to Measurement Templates.

Traceability: Property of the result of a measurement or the value of a standard
whereby it can be related to stated references, usually national or international
standards, through an unbroken chain of comparisons all having stated
uncertainties.

Uncertainty of Measurement of a result of the measured property consists of
several components, which may be grouped into 2 categories:

= Uncertainty arising from random effect, and

= Uncertainty arising from a systematic effect.

Basic to the approach is representing each component of uncertainty that
contributes to the uncertainty of a measurement result by an estimated standard
deviation, termed standard uncertainty.

Universal Serial Bus (USB) is a serial bus standard adapter to interface devices,
such as the docking station to a computer.

Variance shall mean the statistical dispersion of data of an expected value of a
given probability distribution.

NOTE: The variance is computed as the average squared deviation of each number from its
mean.

Zooming/ Unzooming data: By holding the Shift key and the left mouse button
down on your pointing device over an opened graph, one can select portions of
graphed data to expand. Zooming is done by pulling your pointer over the area you
wish to expand and then releasing the mouse pointer. To return to the original
status hold Shift and double click with the left mouse button.
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= Before you start

Before commencing to install PBX Simple, you should ensure the following,

a) That installation of PBX Simple will conform to your prevailing Standard
Operating Procedure(s) concerning the installation of new software packages.

b) To install PBX Simple you must have administrative or equivalent privileges on
the target computer.

If for any reason you have trouble or are in doubt concerning any aspect of the
installation procedures described in this manual, contact your Computer System
Administrator for assistance.

System requirements

To successfully install PBX Simple onto your computer, ensure that your system
meets the following recommended requirements:

- Intel(R) Core i3 CPU

- 2GBRAM

- 1 GB free hard disk space

- Windows 10 operating system

- 1680x1050 display resolution, High Color

What is in the PBX Simple package?

Usually, the package includes PyroButton-X data-loggers, iPBX-Net docking
station, PBX Simple Installation CD with Certificate(s) of Calibration (CoC) or the
CoC received in e-mail. The PBX Simple Installation CD or Downloaded package
also include the User Manual and an eTutorial.

Preparing Your Hardware To Use

1. Connect an appropriate adapter (iPBX-Net docking station) to a free USB
communication port of the computer (Figure 4).
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Fiure 4
2. Verify that the cable is securely fastened, then place the PyroButton(s) into
the receptor(s) (Figure 5).

Note: Always hold the PyroButton horizontally (don't tilt in either direction)
while inserting it into the iPBX-Net-4 adapter. Press the PyroButton until it
stops.

Figure 5

The system is now ready for data down load (read) and/or programming upload
(write) operation(s).

| PBX Simple ' Reference Guide 16 |




PBX Simple Short Tutorial

Setup

1. Install the PBX Simple program.

2. Connect the iPBX-Net docking station to a spare USB communication port.

3. Place the licensed PyroButton-X(s) into its place into the receptor(s) of the adapter.

Starting PBX-Simple

1. Double click PBX Simple icon. The Login screen appears.

2. Select the Adm (Administrator) user, enter the password (by default: 123456), and click the
OK button. The Main screen appears.

Manage Users

1. Click the Add-ins/Manage users icon to modify the Administrator password (make a note on
a secure place).

2. Add a New user if more than one person is using the software (it needs Administrator login)

3. Change New user password (each user can only change their own password).

4. Click OK button.

Configuring a Measurement

Click the Read Docking Station button on the Home screen.

Select the PBX Logger(s) to be programmed.

Click the Start Measurement button. The PBX mission Configuration Wizard appears.

Set PBX Mission Parameters

On the Start Mission page, save the configuration as a template (Save as Template button)
(optional) and/or click Start Mission. The PyroButton-Xs are configured now and the
measurement is started according to the above definition (follow the instructions on the
screen).

AR

Download Measurement Data from a PyroButton-X

1. Reconnect the PyroButton to the computer via iPBX-Net adapter.

2. Click Read Docking Station button

3. Inthe PBX in Docking Station table, select the PyroButton-X(s) to be stopped or
downloaded from the list

4. If the measurement is still running, but you want to terminate it, click Stop PBXs button and
confirm the stop.

5. If the measurement has been finished, click the Download PBX Data button. The PBX
Measurement Data page appears (the measurement file will be saved to
c:\Users\Public\Documents\PBS MeasData\ folder)

6. Evaluate the measurement result data on the PBX Measurement Data page.
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= PBX Simple Installation

The install wizard will guide you through PBX Simple installation. It is
recommended, that a competent system administrator executes the procedure.

Insert the PBX Simple install CD in the CD drive of the PC. The installer will
auto-start (Figure 6). If the auto start option is disabled on the PC, then start the
OpAutoStart.exe program manually from Windows Explorer. If the installer has
been downloaded from the Opulus website, click on the OpAutoStart.exe
manually. The Opulus PBX Simple Installer starts.

& Opulus PyroButton Simple - O x

* Install Opulus PyroButton Simple

B START il Close

Figure 6

Click Start.

45 PBX Simple - InstaliShield Wizard

Welcome to the InstaliShield Wizard for PBX
Simple

The InstaliShield(R) Wizard will install PEX Simple on your
computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

Figure 7

Click Next.
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ﬁ PBX Simple - InstallShield Wizard

License Agreement

Please read the following license agreement carefully

OPULUS SOFTWARE LICENSE AGREEMENT

The terms and conditions that follow set forth a legal agreement
(“Agreement”) between you (either an individual or an entity), the end user.
and Opulus Ltd., a Delaware corporation with its principal place of

| [business at 1420 Locust St., Philadelphia, PA 19102 USA ("Opulus"). v
Print.

(@1 accept the terms in the license agreement

(O1donot accept the terms in the license agreement

<Back Cancel
Figure 8

Installshield

The information displayed should be printed.
Accept the terms of the license agreement and click Next.

#5 PBX Simple - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begn installaton.

Click Install to begin the installation.

If you want te review or change any of your installation settings, cick Back. Click Cancel to
exit the wizard.

Create Shortouts after completing Installation

InstaliShield
< Back install Cancel

Figure 9

Check Create Shortcuts checkbox and click Install.

ﬁ PBX Simple - InstallShield Wizard

InstaliShield Wizard Completed

Click Finish to exit the wizard.

Figure 10

Click Finish.
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&3 Opulus PyroButton Simple - O X

& install Opulus PyroButton Simple:

W START 1] Close

Figure 11

Click Close.

= PBX Simple Uninstallation

Click on Start/Settings/Apps, then find and select Opulus PBX Simple from the
list of programs and click on it and click uninstall. This will start the uninstallation

of PBX Simple.

=Starting the Software

To launch the program, double click PBX Simple icon on the desktop or click on

the ‘Start’ > ‘OPULUS’ > ‘PBX Simple’ in the Start menu.

Upon starting the software the Login screen will be displayed (Figure 12).

PBX Simple

Adm  [Administrator] v

=

0K Cancel

Figure 12

The default user (Adm) will be loaded into the User field and the appropriate
password must be entered (by default it is 123456). Click OK.
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First Time Use — User Manager

Modify Administrator password
NOTE: After first login the Administrator password should be modified.

1. Click the Add-ins/Manage users icon to modify the Administrator
password (make a note on a secure place).

1 ==

Current User: Users

[ new
&) Modify

¥ Remove

7 Ok Ehcancel B Heip

Figure 13

2. Click Modify button to modify a user data. The User Data/Modify user
data page appears with entry fields.

h |

Modify user data

UseriD Adm

Username |Administrator
odpasswars | |
Newpassword [ |

Reenter ’—|
new p ord

ok Cancel

Figure 14

3. Change Administrator password. Both the old password and the two
instances of the new password must be supplied.

NOTE: Make a note and keep it secured.
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4. Click OK button.

Add new user

Add a New user if more than one person is using the software.

NOTE: You must be an Administrator (it needs Administrator login) to create a

new account!

User Data
Modify user data

UseriD Adm

Username |Administrator
Reenter ’—|
......
new p ord

| (] 8 | Cancel

B

Figure 15

1. Click New button to add a new user. The User data page appears with entry

fields.

[

Current User: Users

<7 Ok £ cancel

2. Specify user data in the appropriate fields, as follows:

) Elﬁ
New user data
D Hew
[5) Modify UserlD |
XRemuve
User name |
Password |
Reenter |
password
oHeIp
Figure 16

o User ID: unique identifier of the user.

o User name: the name of the user. It will be displayed in the ‘User

name’ drop-down list at program login.
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o Password and Reenter password: enter the two instances of the new
password in both the appropriate fields. After login the new user can
change their own password!

3. Click OK.

= Main Toolbar and Status Bar

The main screen appears (Figure 17) when the user successfully logged in.

PBX in Docking Station

WeasD  Sale St Pom# Sampl Tme Alrton Nemory Saved

Figure 17

Header caption
At the very top of the screen, the name and version of the application is displayed.

The Main Toolbar
The Main Toolbar is below the caption, with the following elements:
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Home
@ (=] |k
Home Add-ins

= @ 2 M e @R

Docking Start Download PBX Read Docking  Stop Help  About Exit
Station | Measurement PBX Data Results Station PBXs
PBX Action Comman ds Help %

Figure 18

Docking Station: Checks connected Loggers, and lists relevant information needs
for programming and downloading measurement data.

Start Measurement: Starts the Measurement Configuration Wizard. PyroButtons
can be configured for a new measurement mission with this wizard.

Download PBX Data: Click this button if you want to download the measurement
data from PyroButton(s). This feature will read the memory of all the selected
PyroButtons, and saves into file automatically (file location:
c:\Users\Public\Documents\PBS MeasData\ folder).

PBX Results: View measurement results and perform actions.

NOTE: When you press the PBX Results button, a graph appears only if there was
a download in that session, and only the most recent download is displayed,
regardless of which button is checked in the docking station field.

Read Docking Station: Re-checks all connected PyroButtons. Click this button,
any time, to update the list.

Stop PBXs: Stops the running measurements.

Help: Displays help.
About: Displays the About screen, which provides software version and copyright
information.

Exit: closes the application.

Add-ins

Manage
Users
Users

Figure 19

Manage Users: Starts the User Manager module. New user can be added, an
existing user can be removed or passwords can be modified.
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Status bar

| Mo Docking Station Connected ! Error: |No error v| 3:31.06 PM |

| Docking Station 5N:3264011162 connected Erron |No Error v| 3:04:08 PM |

Figure 20

Docking Station information: It can be connected and not connected. if a docking
station is connected, the serial number will also be displayed.

Error: If an error occurs during communication, the nature of the error is
displayed. if more than one error has occurred since the program started, all errors
can be viewed using the Error drop-down window.

= Operations with PyroButtons

Docking Station

NOTE: Only connected PyroButtons can be listed here!

IPBX-Net docking station is a special device, capable of identify the inserted
PyroButtons' serial number and short ID. To correctly use the iPBX-Net docking
station, the PyroButtons must be inserted or removed with the use of any iPBX-Net
docking station compatible Opulus software. The software manages the
information provided by the docking station.

Figure 21
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1. Connect the PyroButtons to the PC via the iPBX-Net docking station.

2. Click the Read Docking Station button on the Home screen. The software
communicates with the connected docking station and retrieve the data of
the inserted PyroButtons.

* (SIS~
o |

|
vocng| %

v
’

e e —r—————— 0k Staton |

Select Pos. State

R 5 de F B2 0% ok saed

~ wa 0K not saved

" o

W4 e o PR 5509 0220222154221 | Romaneg0 Tl 0 2

Docking Scsion 51234567890 connecied.

Figure 22

PBX in Docking Station Table

PBX in Docking Station

Select Pos Button S/IN Short ID  Button type Meas ID State Start Point # Sampl. Time | Attrition  Memory | Saved
v 1 |1329562079 05/20 PBX-TH Test meas 20220215 |idle 2022-02-16 08:23:46  Remaining:0 / Total:10 1 | le's saved
v 2 0218538115 1519  PBX-TH PBX TestMeas not initialized |n/a nfa nfa A 0K not saved
I 3 |2661766523 TH-12  PBX-TH PBX TestMeas idle 2022-02-18 09:59:06 | Remaining:0 / Total:12 10 ISR OK saved
3 4 2818150219 03/20 PBX-TH PBX 123456789 idle 2022-02-22 15:42:21 | Remaining:0 / Total:10 2 IR 0K saved
Figure 23

The list contains all PyroButtons that are connected.

Available columns:

Select: the selected state of the PyroButton. (The PyroButtons to be Configure,
Stop, and Read & Save can be selected by selecting the checkbox in the leftmost
column.)

Pos.: the PyroButtons' position in the docking station.

Button S/N: the serial number of the PyroButton.

Short ID: the short ID of the PyroButton.

Button Type: the type of the PyroButton.

Meas ID: a unique identifier of the measurement. The measurement ID is entered
in the PBX Mission Configuration - Set PBX Mission Parameters step.

State: the measurement state of the PyroButton.
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Statuses:

'Idle’ (The PyroButton is not being used. It is a passive state, waiting for action.)
‘running’ (The measurement is in progress.)

‘ended’ (The measurement ended according to the programming.)

'stopped by user' (The measurement was aborted by the user.)

'stopped due to low battery voltage' (The measurement process was interrupted
because the battery charge had reached a critically low level.)

0 O O O O

Start: the latest start time of the PyroButton.

Point #: the number of Remaining points / Total points are visible.

Sampl. Time: the latest sampling time of the PyroButton.

Attrition: the attrition of the PyroButton. (It is an estimation of the current
attrition of the battery, based on the number of readings.)

Memory: memory state of the PyroButton. The program reads the memory of all
connected PyroButtons, and checks their consistency.

Statuses:
o 'OK'(The PyroButton memory is filled with the data needed to operate it.)
o 'Error' (The PyroButton memory is not filled with the data needed to operate it.)
o 'No memory' (The PyroButton has no memory or the memory is corrupted)

NOTE: Move the mouse cursor over a memory cell. The calibration states in a hint are
displayed

o 'Valid Calibrations:' (Which parameter has a valid calibration is displayed. It can be
Temperature, Humidity, Pressure, Concentration, Permeability)
o 'No Valid Calibration' (There is no valid calibration.)

Saved: the measurement state of the PyroButton.

Statuses:
o ‘'saved' (The measurements in the PyroButton have already been read out and saved
into a file.)
o 'not saved' (Measurements in the PyroButton have not yet been saved to the
database.)

NOTE: Double-click on a row to display its data (for detailed information, see
PBX Info topic).
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Table - Popup menu items (right mouse click)

Select all: selects all selectable PyroButtons in the list.
Unselect all: clears all the selection.

Toggle selection: Inverse the current selection.

Edit Short ID: The PyroButton's short ID can be changed.

NOTE: Before clicking with the right mouse button, first click on the row of the
button whose short ID you want to change.

Graphical representation of the Docking Station

0000
0000 T .l
0000000

0000000

Figure 24

The image represents the docking station with the 4, 28 or 60 positions. The
positions with white circles are empty, unoccupied positions. The loaded
PyroButton data-loggers are shown by colored circles.

Operation:

o Move the mouse over to a non-empty well position to get SN and/or short 1D
information.
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2661766523 0218538115
TH-12 15/19

Figure 25

e Single click to select or unselect the PyroButton. This selection also affects the
selection that can be made in the PBX in Docking Station table (and vice versa).

o The selected PyroButtons are circled with red.

o Double click to the well position for PyroButton properties and calibration
information (for detailed information, see PBX Info topic).

@ L= il

PBX-data logger device information
i 661766523

CTH

: 1.0Rev z
241

Temperature | Humidity

Slope: 0.991
Qs3t Intercept: -0.02
. date: 2021-06-14 R2; 1.000

H-12

I Battery |

istogramms I Calib

[ Raw temp. (°C) [ Ref. temp. (°C) Unc. (°0) ]
2016

1126 1010
8 Hum Cal 2022-02-08 2020 2000 0.060
2111267

ate:
-TH2
szlo Balazs
39
PG SOP-03-002-03 20201222 7064 7000 0.060

tv: PyroGroun
ability: IsoTech/19-12-13 (50 20.00) 0060

[ calibrations | verfi

Figure 26

Start Measurement

PBX Mission Configuration

PyroButtons can be configured for a new measurement mission with this wizard.
Connect the PyroButtons and select the ones, which are to be programmed, then
follow the on-screen instructions to set up the configuration parameters.
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BHEH
15

Figure 27

Click Start Measurement button.

Figure 28

Before PyroButton programming begins, the program checks to see if any of the
data loggers you want to program have any previous measurements that have not
been saved (the status of the Saved column is 'not saved") (Figure 28).

e |If you want to save measurement data, click No button. To download data,
select the PyroButton(s) for which you want to download the measurement
data and click Download PBX Data button (the measurement data
download starts automatically).

NOTE: The download folder is c:\Users\Public\Documents\PBS

MeasData\.
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If you do not want to download the indicated measu

rement data, click Yes

button. In this case the programming starts. The PBX mission configuration

page appears.

Q@ i ¥

Help About | Exit

Help

Set PBX Mission Paramaters
MeasID PBX_TestMeas

 Start Condition | Finish Condition

Z] @® Defned by meas points
Meas number 10

O Defined by measur

Sampling time (sec) 5
pA|
emet time

12022-02-14 1744 5 -

o X P 2P A

O Sart Immediate
O Start Time:

@StartRel Tme 0 %] [0 2] [10 %]
hour min sec

20220214 [17:44 [§] ~

Templates o template

Step 1
Set PEX Mission Parameters

Step 2
Start Mission

Docking Station 5N:3264011162 connected

Error

No

10:03:39 AM

Set PBX Mission Parameters

Figure 29

Meas ID: a unique identifier of the measurement. This is a free text field where
any text can be entered, but it is a good idea to enter a text that makes it easier to
identify measurements later (e.g. Cold_Room_Temperature_Mapping-20220215).
Maximum length is 40 characters.

Templates: parameter values can be downloaded from a previously saved
Template (via the template Selection dialog). The loaded parameters can be

changed!
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Start Condition

Start Condition
Sampling time (sec) E '_K]

(O Sart Immediate
(@ Start Time 20220215 10:05 % -

(O Start Rel. Time |0 Z] 0 Z] 10 Z]
Figure 30

Sampling Time (sec): set the time interval between two readings.

Tip: atoo long of Sampling Time may result in missed measurement data. It can
also mean that critical changes will not be accurately measured because the
preceding and succeeding readings were too far apart. Too short Sampling Time
decreases the lifetime of the PyroButton.

Start Immediate: measurement will start immediately when the configuration is
uploaded to the PyroButton.

WARNING: It is NOT recommended to configure more than 1 PyroButton with
Immediate start, as the readings will not be synchronized. When the Immediate
option is selected, every PyroButtons will start its measurement immediately when
its configuration is completed. As the configuration process takes some time, e.qg.
1-2 seconds, the overall effect will be, that the readings of the PyroButtons will be
shifted with the same seconds. For example, 2 PyroButtons are configured at
10:00:00 with 1 minute reading intervals. If the Immediate start is selected, then
the first PyroButton will read the temperature at 10:00:00, 10:01:00, 10:02:00 etc.
The configuration of the second PyroButton is completed 2 seconds after the first
one, therefore it will read the temperature at 10:00:02, 10:01:02, 10:02:02 etc.
However if the Relative or the Absolute start is selected (with 2 minutes start
delay), then both PyroButtons will read at 10:02:00, 10:03:00, 10:04:00 (i.e., at the
same time).

Start Time: select this option if you want the measurement to be started on a pre-
defined date and time. Enter the specific measurement start date & time. Use the
calendar to select the date.

Start Rel. Time: select this option if you want to specify the amount of time for
the delay before starting a Measurement. Set the number of Hours, Minutes, and
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Seconds for the delay. The PyroButton will wait the specified time before
recording data.

Absolute and Relative features make it possible to preprogram the PyroButton
without impacting on the results. For example, the PyroButton could be setup in
the office and then taken to a site during the day. In this case, for example, a 12
hours delay would provide sufficient time for the PyroButton to be installed. After
12 hours of the time of programming, the measurement would start.

Finish Condition

Finish Condition

@ Defned by meas points

Meas number 10 %]
() Defined by measuremet time
2022-02-15 10:05 5
0 Z] 0 Z] 0 A
Figure 31

Defined by meas points: add the number of measurement points. If this option is
selected, then the length of the measurement will be determined by the product of
the sampling time and the measurement points (e.g. if the reading interval is 10
sec., and the number of measurement points are 10, then the measurement will last
for 100 sec.).

Defined by measurement time

Absolute: add the exact length of the measurement in absolute time (date and
time). The last measurement will be made at the specified hour and minute of the
specified day. If the PyroButton max. capacity is less than the defined length of the
measurement, then the measurement will determined by the max. capacity.
Relative: add the exact length of the measurement in relative time (hour, min. and
sec.). The last measurement will be made at the specified relative time.

Menu buttons

Next: turns the page forward.
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NOTE: if you want to abort configuration and close the wizard click any menu
button.
Start Mission

The PyroButton measurement configuration (i.e., sampling time and start and stop
time set-up) is complete.

Home | Add-ins

@ == el

-
@ ¢ Ve R
Docking Start Deownload PBX Help  About Exit

Station | Measurement | PBXData  Results
PBX Action Help

You have finished the Measurement Configuration Wizard. Press the 'Start'
button to upload configuration to the PBX(s) and exit from the wizard.

1 PBX Mission Summary

Template fle: n/a
Start time:  2022-02-15 10:05:04
20220215 10:06:54

Measure
Sampling time: 5 sec
Average: 1
> start Mission
Click this button if you want to make this Configuration available
Save a5 Tomp
mEmImiis as Template. Templates can be loaded for quick PyroBution
Step 1 Step 2
Set PBX Mission Parameters. Start Mission
Docking Station Sh:3264011162 connecte d Ertor..|No error - 110139 AM

PBX Mission Summary: displays a report of the measurement configuration
settings.

Save as Template: click this button to save the measurement configuration in the
c:\Users\Public\Documents\PBS MeasData folder as a new Template. Templates
can be loaded for quick PyroButton configuration.

Start: click this button to write the settings into the PyroButton, and start the
measurement mission.

Menu buttons
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Back: turns the page backward.
Exit: click this button to leave the Configuration Wizard without programming the
PyroButtons.

NOTE: The PyroButton time is set to the PC time (UTC) each time a mission is
started.
After programming, click Start Mission button.

(=N

Figure 33

Click OK.

] L L i

~
Sy @ ¥ VY oo @e v R

ent  PEXDats  Results o s || -
PIX Action Commands | melp

Select Pos Button SN | ShortID  Button type Meas ID
P 1 1329562079 | 05720  PBXTH PBN Testhleas
~ 2 0218538115 | 16119 PEX-TH
© 3 26EITEESZ3  TH12  PEXTH
W | 4 2818150219 | 0320  PEXTH

Dochang Stalron 51234367890 <onnecled Enoe Mo error

Figure 34

After starting the PyroButton missions, the Measurement State changes to running.
The Start time shows the programmed one. The Points column displays the
remaining and total points.

After programming, you can take out the PyroButtons from the docking station and
place it at the measurement site. At the end of the measurement insert the
PyroButtons to the docking station and click Read Docking Station button.
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When you click the Read Docking Station button, the values change according to
the current state of the measurements (if the PyroButton is connected!).

Stop Measurement

If the measurement is still running, but you want to terminate it, click Stop PBXs
and confirm the stop.

|

P -.\__I De you really want to stop all selected buttons?

Yes No

Figure 35

The Measurement State changes from running to ’stopped by user’.

PBX in Docking Station

Select | Pos Button S/N | Short ID  Button type Meas ID State Start Point # Sampl. Time  Attrition | Memory Saved
v 1 1329562079 | 05/20 PBX-TH PBX TestMeas stopped by user 2022-02-23 13:27:09 | Remaining:0 / Total:4 5 S Ok not saved
v 2 0218538115 | 15/19 PBX-TH PBX TestMeas | stopped by user 2022-02-23 13:27:09 Remaining:0 / Total:4 5 | o e not saved
V¥ 3 2661766523 | TH-12 PBX-TH PBX TestMeas |stopped by user 2022-02-23 13:27:09 | Remaining:0 / Total-4 5 SR Ok not saved
W 4 2818150219 | 03/20 PBX-TH PBX TestMeas | stopped by user |2022-02-23 13:27.09 Remaining:0 / Total:4 5 I oK not saved

Figure 36

Download Measurement Data

{ox ]

Home Add-ins

@ £ MVE =5 H @ @ &

Docking Start Download PBX Delete Load Excel Read Docking  Stop Help  About Exit
Station  Measurement | PBX Data | Results Results Measurement Export Station PBXs
PBX Action Load/Save Commands Help
Figure 37

e When the measurement mission has been ended, place the PyroButton-X(s)
into the docking station.

o Click Read Docking Station button. Check the data in the PBX in Docking
Station table (e.g. State and Point columns).

 |If the measurement is still running, but you want to terminate it, click Stop
PBXs and confirm the stop.

o Select the data loggers whose measurements you want to save.

e Click Download PBX Data button to download the measurement results.
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(=N

- "‘-.I Data downloaded successfully (Time: 3 sec)

Figure 38

e The PBX Measurement Data page appears (the measurement file will be saved
to c:\Users\Public\Documents\PBS MeasData\ folder).

@ L=
Add-in
elp
PBX Measurement Data PEX Data
Buton SN
= 2022.02.15 1:16:27
Temperature
Humidity
812871702070 | 14119 [PBX-T L [2022-02-15 11:13:07 12022-02-15 11:16:27 “_
Temperature
81542381600 | EO-09 |PBX-THF|2022-02-15 11:13:07 12022-02-15 11:16:27 “_ @l
Temperature
Humdlv
B14108167564 | 06/19 [PBX-T L [2022-02-15 11:13:07 12022-02-15 11:16:27 “_ Q= = .
< 0 5
I & &
2818150219 | 03/20 BXTH 120220215 11:13:07 12022.02.15 11:16:27 “ = £ E
811710569479 | 09/19 [PBX-T L [2022-02-15 11:13:07 12022.02-15 11:16:27 “ 2 Z E
Temperature = ENE é
3410720154 | 03119 [PBX-T L[2022.02-15 11:13:07 12022.02-15 11:16:27 -E- ° I o
3142139637 | 04/19 |PBX-T L |2022.02-15 11:13:07 12022-02-15 11:16:27 [ w0 20 | = ||k
o 2000 w000 | cooo | 0000
Time [secl
g 264011162 ~

=" Result Evaluation - PBX Measurement Data

fox )

Home Add-ins

@ ¥ VE =z B o @e v X

Daocking Start Download PBX Delete Load Excel Read Decking  Stop Help  About Exit
Station  Measurement  PBX Data | Results Results Measurement Export Station PBXs
PBX Action Load/Save Commands Help
Figure 40

Click PBX Results button any time to display the measurement result,

NOTE: When you press the PBX Results button, a graph appears only if there was
a download in that session, and only the most recent download is displayed,
regardless of which button is checked in the docking station field.
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NOTE: When the measurement results have been downloaded from the

PyroButton(s) (with the use of Download PBX Data button), this window will

open automatically.

=} =] e
Home Add-ins
- i £ ’ s
@ ¢ IV E s ey
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Figure 41

PBX Measurement Data table

D

Home Add-ins

@ ¢ IV E =& B ey X

Docking Start Download PBX Delete Load Excel Help  About Exit
Station  Measurement PBX Data  Results Results Measurement Export
PBX Action Load/Save Help
PBX Measurement Data
S 132956207¢ PBX-TH {I|2022-0215 11:13:07 | 2022-02-15 11:16:27 10 20
Temperature v
Humidity v
267170207 14119 _[PBX-T L [2022.02-15 11:13:07 _202202-1511:16:27 | 10 [0 | ©@ |
Temperature v
S 1542381600 EO-09 _|PBX THP|2022.0215 11:13:07 20220215 11:06:27 | 1020 | @ |
Temperature v
Humidity v
Pressure v
4108167564 0619 _IPBX-T L [2022.0215 11:13:07 2022021511162 | 10 [0 | M@ |
Temperature 4

281815021¢ 03/20 |PBX-TH (|[2022.02-15 11:13:07 |2022.021511:16:27 | 10 (20 |
=8 171056947 09119 |PBX-T L [2022.0215 11:13:07 [2022.021511:16:27 | 10  [20 |

Temperature 4

3410720154 03119 |PBX-T L [2022-0215 11:13:07 |2022.021511:16:27 | 10  [20 | ®E |
3142139631 04119  [PBX-T L [2022.0215 11:13:07 [2022.021511:16:27 | 10 (20 | ®@ |

Figure 42
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The table contains those measurements you work with.

Select the measurement(s) by clicking the checkbox in the Show column. The
selected measurements will be graphed. The measurement types are marked with
different colors. This marking is consistent with the colors on the graph.

Table - Popup menu items (right mouse click)

Show All: selects all of the measurements (all checkboxes are selected in the Show

column).

Hide All: unselects all of the measurements (all checkboxes are empty in the Show
column).

Show Temperature: selects all temperature measurements.

Show Humidity: selects all humidity measurements.

Show Pressure: selects all pressure measurements.

PBX Data Graph

PBX Data

Temperature (°C)
Humidity (%RH)

300
Time [sec]

Figure 43

The graph displays the temperature, and/or humidity, and/or pressure versus time.
By moving the cursor over the graph (over a measurement point), the PyroButtons'
SN, the measurement time and the reading is displayed in a popup hint.

Tip: to zoom in on a desired portion of a graph, move the mouse pointer to the
start (or end) of the region of interest. Press and hold the Shift key and the left

mouse button, and drag the mouse to the other end of the region of
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interest. Release the mouse button and the graph display redraws the selected

region. Repeat the process for closer zooms.
To restore the Zoom factor hold the Shift key and double click with the left mouse

button.

Tip: to scroll the graph, press and hold the Ctrl key and the left mouse button, then
drag the mouse towards the desired direction. Release the mouse button when the
graph position is correct. Repeat the process for more scrolling. To restore the
scroll factor hold the Shift key and double click with the left mouse button.

Graph - Popup menu items (right click on the graph)

Date and time display

PBX Data

Temperature ("C)

Humicity (26RH)

PBX Data

Temperature (°C}

Curve Evaluation
Calc for All Curves.

TextBox
Marks

Intervalls

Humidity (%RH)

Temperature (°C)

Humicity (%RH)

Temperature (°C)

Figure 44

Curve Evaluation

Calc for All Curves

TextBox
Marks.

Intervalls

Humidity (%RH)

Absolute Time: the date (month-day) and time (hours:minutes:seconds in local
time.) are displayed.
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Relative time (sec): the time of the first reading is 0 (zero) second. All

following readings are related to the first one, and the time difference is
displayed in seconds.
Relative time (min): same as above, but it is displayed in minutes.
Relative time (hours): same as above, but it is displayed in hours.

Show Legend

PBX Data

Temperature (°C)

Show Legend
EditPlot

CopyImage
Save Image
Save Blot

Curve Evaluation
Calc for All Curves

Humidity (%RH)

Hurmidity (%RH)

000

Figure 45

Displays the graph legend. The legend can be moved by grab and move mouse
action. Move the mouse pointer over a legend. The curve that is associated with

that legend will be highlighted with a thick line.

Edit Plot

PBX Data

Temperature ("G}

Humidity (%RH)

PBX Data

Temperature (°C)

Humidity (%RH)

Figure 46

The Graph editor helps to customize the graph. The Graph editor is very easy to
use. As soon as we change a parameter, it is immediately visible on the graph.
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Copy Image

Temperature (°C)

3
Fumidity (%RH)

s

Figure 47

Right click on the graph and select Copy Image from the popup menu. The graph
will be copied to the clipboard. The graph is stored in a standard graphical format,
which means it can be easily pasted into most applications that support graphics

including Microsoft Word and Microsoft Excel.

Save Image

Temperature (°C)

FBS MeasData

MName

~| &% =2 E-
Date modified Type

No items match your search

test image save| - Save

Windows metafile (" wmf) - Cancel

PBX Data @
i’ . - /:‘ . 100 Save in:
. v = 21'
/k( \ . Quick access
N =
\/ \ | Desktop
| ¥
AN £ it
\ \“* E Librari
L-ﬁ___ T _
‘\__‘\ . Li
— This PC
=
. Network
Figure 48

Right click on the graph and select Save Image from the popup menu. Type the
file name, select the file location and click Save button. The saved Windows
MetaFile contains all measurement curves, text boxes, mark and intervals.
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Save Plot
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Figure 49

The graph can be saved as a plot file. This file preserves several settings of the
graph (e.g. custom properties of the graph, textboxes, marks, intervals).

The plot can be loaded to the program any time for further evaluation (click Load
Measurement button, select Plot file as a file type and select the previously save
plot file).
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Figure 50
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Curve Evaluation

PBX Data
=

" " myw . .
. ) \ 7’ }\ -
_ j / Al \
2 s |2 \ £
: k: | .

100 200 “m!rn:d 400 o0 800 [ 100 200 T"“.sll:l“l 400 S00 800
Figure 51

Calculates the parameters of the selected curve. Right click on the graph and select
Curve Evaluation from the popup menu. Move the mouse pointer to the
beginning of the evaluation and left click on a measurement point. Move the mouse
pointer to the end of the evaluation and left click on a measurement. The selected

evaluation interval marked with red triangles E2.

After selecting the start and the end point, open an Excel worksheet. select a cell
and hit CTR+V (or select the paste function from the right click popup menu).

Lajké Ferenc -
File Home Insert Page Layout Formulas Data Review View Help SOLIDWORKS PDM Q Tellme 1 Share
"‘D X calibn e =K General  ~| | B Conditional Formatting ~ E‘"Insert - | = oA
. By ~ ===F~  $~ 9% » [FromatasTable~ DX Delete ~ | [¥]v P~
aste i e = = J— fon
S B I U-~[E-|D-Ar|=59. e o 7 Cell Styles ~ 4 Format ~
Clipboard ] Faont ] Alignment 1] MNumber 1] Styles Cells Editing ~
010 - & ~
A B C D E F G H | 1 K L M -
1
2 MName MinX Max X MinY Max Y Avrg ¥ RangeY SDY Median Y SlopeY InterceptY Corr
3 PBX Temperature SN:1508111530 120 585 -3.83368 30.18931 21.58268 34.02299 10.16073 26.65789 0.04382 6.13516 0.60889
4 -
Sheetl ® 1 3
Ready [® H b ——s—+ 100%

Figure 52

The calculated parameters are:

o Name: the measured parameter and the serial number of the PyroButton.

e Min X: the start time of the evaluation.

e Max X: the finish time of the evaluation

e Min Y: the minimum value of the measured parameter in the evaluated interval.
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e Max Y: the maximum value of the measured parameter in the evaluated
interval.

e Avg Y: the average value of the measured parameter in the evaluated interval.

e Range Y: the range (Max Y - Min Y) of the measured parameter in the
evaluated interval.

o SD Y: the standard deviation of the measured parameter in the evaluated
interval.

e Median Y: the median value (this number separates the higher half from the
lower half) of the measured parameter in the evaluated interval.

o Slope Y: the slope (this is a number that describes both the direction and
the steepness of the line) of the curve in the evaluated interval.

« Intercept Y: the intercept value (the point where a line crosses the y-axis) of the
curve in the evaluated interval.

« Corr: correlation coefficients (r?) of the fitted curve in the evaluated interval.

Calc for All Curves (evaluates the results of all curves at once)

PBX Data PBX Data

e
e

Humidity (%RH)
Humidity (%RH)

Temperature
Temperature

Figure 53

Calculates the parameters of all curves. Right click on the graph and select Calc
for All Curves from the popup menu. Move the mouse pointer to the beginning of
the evaluation and left click on a measurement point. Move the mouse pointer to
the end of the evaluation and left click on a measurement point. The selected
evaluation interval will be marked with vertical lines. The curves will be
highlighted with red color. The lines can be moved by grab and move mouse
action.

After selecting the start and the end point, open an Excel worksheet. select a cell
and hit CTR+V (or select the paste function from the right click popup menu).
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The parameters are for all curves:

e Name: the measured parameter and the serial number of the PyroButton.

e Min X: the start time of the evaluation.

e Max X: the finish time of the evaluation

e Min Y: the minimum value of the measured parameter in the evaluated interval.

e Max Y: the maximum value of the measured parameter in the evaluated
interval.

e Avg Y: the average value of the measured parameter in the evaluated interval.

e Range Y: the range (Max Y - Min Y) of the measured parameter in the
evaluated interval.

o SD Y: the standard deviation of the measured parameter in the evaluated
interval.

o Median Y: the median value (this number separates the higher half from the
lower half) of the measured parameter in the evaluated interval.

o Slope Y: the slope (this is a number that describes both the direction and
the steepness of the line) of the curve in the evaluated interval.

o Intercept Y: the intercept value (the point where a line crosses the y-axis) of the
curve in the evaluated interval.

« Corr: correlation coefficients (r?) of the fitted curve in the evaluated interval.
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Add Text Box: inserts a text box to the graph. The text box will be anchored to
the point where the mouse pointer stood at the moment of clicking. The text box
can be moved freely, but the anchor point is fixed. The Textbox editor (double
click on the text box) helps to customize the text and the text box too.

Delete Text Box: deletes the text box that the mouse pointer stood at the
moment of clicking.

Delete all Text Boxes: deletes all text boxes.
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111111
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Humidity (%RH)
Hurnidity (%RH)

Temperature

40 1007.15

111111

k!

Figure 56

Add Mark: inserts a mark to the graph. Click Marks/Add Mark. The Set
Mark Attributes page appears. Set the attributes and click OK button. The
mouse pointer changes shape. Move the pointer to the start or to the end of the
mark and click. Move the pointer to the other end of the mark and click again.
The mark can be moved or reshaped. To do this, move the mouse pointer to the
end of the mark. The shape changes to move indicator. If you see the move
indicator, left click and drag the mark to a new location. Repeat this on the
other end of the mark, if it is necessary.

Edit Mark: the mark can be edited. Move the mouse pointer to one end of the
mark or the other. The shape of the pointer changes to move indicator. If you
see the move indicator, left click. The Set Mark Attributes window appears.
Many parameters of the mark can be changed here. Press OK button to apply
the changes.

Delete Mark: deletes the selected mark. Move the mouse pointer to one end of
the mark or the other. The shape of the pointer changes to move indicator. If
you see the move indicator, right click and select Marks/Delete Mark from the
popup menu.

Delete all Marks: deletes all marks. Move the mouse pointer to one end of the
mark or the other. The shape of the pointer changes to move indicator. If you
see the move indicator, right click and select Marks/Delete all Marks from the
popup menu.
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Intervals

PBX Data PBX Data

Set interval by mouse
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Caption of start mark Start
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Color of start mark |
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Color of start mark

1007.15

e

Figure 57

Add Interval: intervals can be added to the measurement. A process can be
visualized with this function. Click Intervals/Add Interval. The Set Interval
Attributes page appears. Set the attributes and click OK button. The mouse
pointer changes to green arrow (right). Move the pointer to the start of the
interval and left click. A vertical line appears. The mouse pointer changes to
green arrow (left). Move the pointer to the other end of the interval and click
again. The interval lines can be freely moved by grabbing and moving the line
with the mouse. The process step will be visualized by color and text. Repeat
the procedure for the other process steps.

Edit Interval: the interval can be edited. Right click on an interval and select
Intervals/Edit Interval from the popup menu. The Set Interval Attributes
window appears. Many parameters of the interval can be changed here. Press
OK button to apply the changes.

Delete Interval: deletes an interval. Move the mouse pointer over an interval.
Right click and select Intervals/Delete Interval from the popup menu.

Delete all Intervals: deletes all intervals. Right click on the graph and select
Intervals/Delete All Intervals from the popup menu.
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Load and Save

Delete Results

2

Home Add-ins

E @ ¢

Docking Start Download PBX Delete Help  About Exit
Station  Measurement PBX Data  Results Results | Measurement
PBX Action Load/Save Help

Hs

Figure 58

o X

Delete Results: deletes all results which are in the PBX Measurement Data (clears

the table and the graph).

Load Measurement
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Figure 59

Load Measurement: loads previously saved measurement and plot files.

NOTE: If there are already measurement results in the table, you can use the Load
Measurement button to load additional measurements.
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Excel Export

= PBX Simple - v1.1.0.15

| Home | Add ins

v

W [

® = B e v X

—
Docking Start Download PBX Delete Load Excel Help  About Exit
Station  Measurement  PBXData  Results Results  Measurement | Export
PBX Action Load/Save Hel,
Export PBX data to Excel
| | PBS MeasData Q2 m-
* Mame Date modified Type Size
’ PBX Simple 20220215xls 2/16/202217:14 Microsoft Excel 97.., 25KB
BX Simple 20220216.xs 2/15/2022 11:15 Microsoft Excel 97... 3722KE ;
@PBX Simple 20220214.x1s 2/14/202211:49 Microsoft Excel 97... 14 KB
Network
Fie name: |PBx Simple 20220217 v | sae |
Save as type: |atca| files hd ‘ | cancel

Fle  Home Imset  Pagelsyout Formuls  Data  Review  View  Help  SOUDWORKS POM @ Tell me what you wart to do 1 share
j[t:' e Sw & K| = e R wpm G - L B B FEE %:mm tY P
2 Copy ~ == 4 |es m | Condfionsl Farmatas Cel | lncert Delete Fomnat " Sot® Find &
T S romurie BT U E- |0 A BMeneacaa - | $- % 2 |8 3 | e - [ 7T T | o sl
apons on 5 Mignmert B tme sys can tating .
a1 - £ | PEXTemperature SN:2661766523 -
E G H L] K
1 PBX Temperature SN:1508111530 PBX Humidity SN:1508111530 Temperature SN:1175882586 PBX Humidity SN:1175882586
2 Xvalues lues Xval Yovalues (values Yovalues
3 0.000 25281 0.000 32804 0.000 25681 0000 30 182 0.000 25 481 0.000
4 0.004 2521 0004 2 0.004 26.381 0004 02 0.004 25441 0.004
5 0.008 25281 0.008 32650 0008 25311 0008 30195 0008 25411 0008
6 0012 25281 o2 32 582 0012 25371 002 30170 o0z 2541 0012
7 0.017 25281 007 32541 0.017 25.351 0.017 0118 0.017 25391 0.017
8 0.021 25281 0021 32515 0021 25371 o1 30093 001 25391 0021
9 0.025 25281 0.025 32464 0025 25.361 0.025 30,083 0.026 53N 0025
0 0.029 25281 0029 32438 0029 25351 0029 30.067 0029 2531 0029
n 0033 25690 0033 49928 0033 26299 0033 43 406 0033 26259 0033
12 0.03 23,975 003 21.000 0.038 25.591 0.038 16.098 0.038 25361 0.038
13 0.042 17.979 0042 12.801 0042 18 547 0042 8 580 0.042 17.030 0042
" 0.0456 11.262 0.046 11563 0046 10.893 0.046 81 0.046 8526 0046
® oosn 5520 noso 12169 T voso s a0 1075 0050
" vose  oss 0088 13455 oo 12 voss 1 st 260 00ss
i 0.058 -2716 0.058 16.091 0.058 3834 0.058 4774 0.058 £.278 0.058
18 0.062 1.260 0062 51182 0.082 1399 0062 54118 0.082 2178 0.062
19 0.067 6.359 0.067 76019 0.067 5.560 0.067 88.002 0.067 511 0.067
20 oor 13557 oo 88121 (X141 12929 oor 102 308 0om 12978 (X141
21 oo 18727 oors w0269 ous 181 vors 02309 s e 0urs
2 0.073 219 0079 92485 0.079 21431 0079 102308 0.079 2169 0.079
2 0.083 24174 0.083 93054 0083 24274 0083 102 308 0083 24 832 0083
. 0.088 26368 0083 43386 0088 25840 0088 102 308 0088 zan 0088
% 0.092 27 446 0.0%2 43649 0092 27.33% 0092 100404 0082 28553 0.092
% 0.0% 28234 00% 378 00% 28394 0096 94 062 00% 29501 00%
27 (ST o0 w2 o0 2932 o0 s s s 0100
2 0.104 30.163 0104 93.267 0.104 30.189 0104 23 0104 7 0.104
29 0108 30.379 0108 86781 0108 30040 0108 53398 0108 31477 0108
E 0112 29481 0112 70569 0112 29.042 0112 4678 0112 30329 0112
kL 0117 2882 o1 62032 017 28464 o1 45 880 017 29531 017
E) otz 247 o s o e R (AT o) -
PlotData | Plotcht ) i r
oy 08 B W B -———-

Reference Guide | PBX Simple |




PBX Simple 20220217.xls [Compatibility Mode] - Excel Lajké Ferenc -
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Figure 60

Excel Export: the measurement data can be exported to Microsoft Excel for

additional analysis and consolidated presentation.
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* PyroButton Properties

On the Docking Station page double click on a PyroButton row or double click to
the well position for PBX information.

Calibrations page

REx
PBX-data logger device information Temperature  Humidity
Serial number: 2651765523
Device tvpe:

Firmware version: 1.0 Rev.
Manufacturing date: 1924- 12 17

Internal memory version: 2 Slope: 0.991
Short ID: TH-12 -
BanErv ID Q631 Intarzc.ertéﬂg.ﬂz

nst. date: 2021-06-14 Ha B
Anmmn 97 %

Temperature sensor calibration

Sensor category: Temperature

Calibration date: 2022-02-08

Calibration expiry date: 2023-02-08

Sensor calibration ID: 1513425248/20220208-T

Calibrator serial number:

Calibrator calibration date: 2021-11-26

Calibrator calibration expiry date: 2022-11-26
alibration raw data ID: OpiCal-TH28 Temp Cal

Calibrator CoC: 1945239563/20211126-T

Calibrated by: Laszlo Balazs

Released bv:

Calibration SOP: PG SO0P-03-001-02 20201218

Calibration facility: PyroGroup

Calibration traceability: IsoTech/19-12-13

HIII]]I(lI(V sensor calibration ‘ ‘

eqgory: Humidity

Catloration date: 2022-02:08 ‘ Raw temp. (°C) Ref. temp. (°C) Une. (*C) ‘
Calibration expiry date: 2023-02-0 -20.16 -20.00 0.060
Sensor calibration 1D: 1513425245&0220208 H -10.08 -10.00 0.060
Calibrator serial number:
Calibrator calibration dale 2021-11 25 002 000 0.060
Calibrator calibration expiry date: 202 LD 1080 006D
Calibration raw data |D: PBC-TH28 Hum Cal 2022 02-08 20.20 20,00 0.060
Cﬂllblalor CDC 1545235553#’202111ZET 2029 30,00 0.060
Released bv 40.39 40.00 0.060

ration SOP: PG SOP-03-002-03 20201222 5l T 6t
Callblallon fa::llltv PvraGroup Sa5al =30) SToen)

ation traceability: IsoTech/19-12-13

[CalibratinnS]‘ Verification I Histogramms If Calibration Histories Il Battery‘

Figure 61

Calibration Information (left panel): the serial number and some other
PyroButton property are displayed, as well as who and when calibrated the
PyroButton, when will the calibration expire, and the identifier of the calibration
Protocol and the certificate.

Calibration Curve (upper right panel): the curve displays the values of the
currently selected calibration table (lower right panel). There is a line fitted on
every two neighboring calibration points, the slope, the intercept and the R2 value
of all lines are displayed.

Calibration Table (lower right panel): these are the raw (As Found) and the
Reference values, and the uncertainty of the calibration.

NOTE: Above the Calibration Points graph the sensor type can be selected. It can
be temperature, humidity or pressure (depends on the selected logger type)

| 53 Reference Guide | PBX Simple |




Verification page

PBX-data logger verification information Temperature | Humidity

Temperature sensor Verification
Sensor category: Temperature
ration date: 2022-02-11
Clb ation expiry date: 2023-02-11
Sensor calibration ID:
Calibrator serial number
Calibrator calibration date: 2021-11-26
Callbralor :allbralmn expiry date: 2022-11-26

raw data ID: OpiCal-TH28 Temp Cal 2022-02-11
Callbramr CoC: 19452395& 0211126-T
Calibrated by: Laszlo Balaz:
Released byv:
Calibration SOP: PG SOP-03-001-02 20201218
Calibration facilitv: PvraGroup
Calibration traceability: IsoTech/19-12-13

Humidity sensor Verification
Sensor category: Humidity
Calibration date: 2022-02-11
Calibration expiry date: 2023-02-11
Sensor calibration ID:
Calibrator serial number
Calibrator calibration date: 2021-11-26
Callbralor :allbralmn expiry date: 2022-11-26 = =
raw data 1D: PBC-TH28 Hum Ver 2022-02-11 = =
Calbrator oty 1945239563130211126T [ Callbration Points |
Calibrated by: Laszlo Balaz [ Meas. temp. (°C) Ref. temp. (°C) Uncertainty ]
eleased by:
Calibration SOP: PG SOP-03-002-03 20201222 000 ooz 00
Calibration facllltv F'vrnGrnu 25.00 25.01 -0.010
Calibration trai ility: IsoTech/19-12-13 50.00 5005 0.050

| Calibrations ‘[Veriﬁcation]‘ Histogramms ! Calibration Histories Batteryl

Figure 62

Verification Information (left panel): the serial number and some other
PyroButton property are displayed, as well as who and when calibrated and
verified the PyroButton, when will the calibration expire, and the identifier of the
calibration Protocol and the certificate.

Verification Curve (upper right panel): the curve displays the values of the
currently selected verification table (lower right panel).

Verification Table (lower right panel): these are the measurement and the

Reference values, and the uncertainty of the measurement.

NOTE: Above the Verification Points graph the sensor type can be selected. It can
be temperature, humidity or pressure (depends on the selected logger type)
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Histograms page

Temperature  Humidity

Device Total Usage Temperature Histogram

e~ Total operation time: 1250.8 hours

2440
3
3 120 [ Measurement time

IHDU_EDHD al

Battery |
h

lil .

-40 -20 0 20 40 60 80 100
Temperature

120 140 160

Device Usage Temperature Histogram Since Last Calibration

030 Operation time since cal: 3.2 hours

E 155 [0 Measurement time

nnisiine

-40 20 0 20 40 60 80 100
Temperature

I Calibrations I Verification I[Hismgramms]‘ Calibration Histories II
s)

Figure 63

120 140 160

This is a graphical representation (histogram) of the PyroButtons' operation time
vs. temperature, humidity, and pressure (it depends on the type of the PyroButton).

Device Total Usage Histogram: This histogram displays the measurement time
(operation time) of the PyroButton at different temperature, humidity, and

pressure, since the first use.

Device Total Usage Histogram Since Last Calibration: This histogram displays
the measurement time (operation time) of the PyroButton at different temperature,

humidity, and pressure, since last calibration.
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Calibration Histories page

Temperature  Humidity

Calibration Factors = Calibration Slope

Date Raw Ref unc. calibrator SN Ref CoC

_2021.04-22 - Meas
1D:04/22/2021 (ia) /1

= Verification

80011 | 80.012 | -0.004

1 2021-10-27 - Meas

1D:10/27/2021 (ia) /1

& [verieat 0004-0008-0200-020 1945239563/20201
erification 1945239563 126

30020 | 30032 | 0012

, Calibration for 0004-0009-0200-020 1945239563/20201
Verification 11945239563 126

| Calibrations | Verification Histogramms [ Calibration Histories]‘ Battery |
&
2
g
s
2

Figure 64

Calibration table: contains all of the calibrations and verifications of the
PyroButton.

Calibration Factors History: plots the calibration factors obtained during all
calibrations on a graph. The frequency of calibration can be estimated by analyzing
the change in calibration factors. An outstanding result may also warn of a
deviation from the normal operation of the PyroButton.

Calibration Slope and Intercept History: plots the calibration slope and intercept
obtained during all calibrations on a histogram. The frequency of calibration can be
estimated by analyzing the change in calibration slope and intercept. An
outstanding result may also warn of a deviation from the normal operation of the
PyroButton.

NOTE: Above the Calibration Factors History graph the sensor type can be
selected. It can be temperature, humidity or pressure (depends on the selected

logger type).
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Battery page

Battery Usage Histogram
Battery Attrition: 97.4 %

[[J Number of measured points

100000
‘ [ Time of usage

25

80000

i
o

60000

=
Time of Usage (hours)

40000

[ LA, ©

-40 20 0 20 40 60 80 100 120 140 160
Temperature

Number of Measured Points

o

" Calibrations || Verification || Histogramms ! Calibration Histories I[ Bat‘lewl

Figure 65

The PyroButtons have an internal battery, which cannot be accessed from the
outside, therefore cannot be reloaded. The energy of the battery slowly decreases in
time, as it runs more and more measurements. This page is to estimate the current
attrition of the battery, based on the number of readings.

The PyroButtons' battery-life decreases more rapidly at higher temperatures. This
histogram displays the time spent by the PyroButton on different temperature
ranges, the number of the measurement points, and gives an estimation of the
current attrition of the battery, based on these data.
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*REGULATORY COMPLIANCE

1. The data-loggers’ memory include all of the calibration data required by CGMP
in a protected memory and secured via encrypting
2. Raw data & calibrated data are accessible by the user
3. The data-loggers must be calibrated prior to use
3.1.0PULUS offers high efficient calibrators, which combines both
temperature & humidity calibration within a single unit.
3.2.The calibration results are stored in the data-loggers & automatically
uploaded to the database
3.3.Each measurement is automatically corrected according to the calibration
curve

*EFFICIENT & EFFECTIVE MEASUREMENT PROCESS

1. Multiple — 4-, 28-, 60-, PyroButtons can be programmed at the same time by
selecting the appropriate docking stations
1.1.Select all of the data-loggers within the docking station for the
programming or downloading of the data
2. Templates can be created for repeated measurements
2.1.Save an initial measurement process as a template
2.1.1.The next time you want to configure a measurement just select the
template to load the previously defined parameters, including the
positions of the data-loggers
3. Store the data-loggers in the docking station for smart asset management
3.1.Assign meaningful Short IDs for the data-loggers for effective search &
retrieval

*BEST CALIBRATION PRACTICES

For Best calibration practices use PyroButton Calibration (“PBC”) system.

PBC is real-time calibration & calibration verification system for PyroButton data-
loggers. For example, PBC-TH28 is able to perform both temperature and
humidity calibrations or calibrations and verifications of 28 data-loggers in
parallel. The hardware/software combination of PBC-TH28 automates several
critical functions, including:
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e The calibration and calibration verification protocols are generated
automatically

e The instrument parameters are controlled dynamically via feedback

evaluation

The monitored values are displayed both digitally and graphically

Certificate of Calibration reports are generated automatically

The results are automatically saved and can be retrieved at a later time

The calibration curves and the correction factors are automatically integrated

to the application programs

e Rapid temperature stabilization & high accuracy are ensured by multiple
thermoelectric (Peltier) elements

e Rapid humidity stabilization is ensured by computer controlled internal fan
and optimized geometry

o 3-point of 28 PyroButton humidity calibration can be completed in
less than 2 hours

PyroButton Calibration (“PBC”) Products

- PBC consists of 2 units: a thermoelectrically controlled digital instrument and
the integrating software. PBC is available in 2 models:

e PBC-TH18 is a combined temperature/humidity calibration & calibration
verification system. It can execute in parallel the calibration and calibration
verification of 18 x PyroButtons.

e PBC-TH28 stands for the calibration & verification instrument & software
system for both humidity & temperature calibration of 28 PyroButton or 28
OpButton data-loggers in parallel. It is integrated to PyroButton-TQM to
comply with 21 CFR Part 11. PBC-TH28 has been developed by Opulus.

The calibrators communicate with the software through USB adapter interface. The
user can define the data-acquisition parameters, resolution, delay, stabilization
time, temperature or humidity calibration points.

Images of PBC-TH18 and PBC-TH28 can be seen below.
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Figure 66

Images of PBC-TH28 can be seen below.

OPULUS

PBC [ TH28

Figure 67
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Real-time Graphical Display of the calibration data

[ | BRCTH T emperature angd Humidity Calibration

Figure 69

Exhibit A1l — PyroButton Life Cycle of Events

| 61

| Reference Guide | PBX Simple |




(parameters In y )

red can be defined by the user

Figure 70

Exhibit A2 — PyroButton Measurement Life Cycle

rs in red can be defined by the user

(paramete y )

List the properties, events and the of the selected Py L
PyroButton type: any
PyroButton serial number: A000001436721 3
Data to display in the report of category, C identifier, C name, First reading, Last reading, Number of readings.
(Version 1.0.1.3) v
List of PyroButton Events
Time of query: 2007-12-25 13:53:37
PyroButten type: PyroButton-TH
PyroButten serial number: AD00001436721
Short ID: Demo 1000
XML
Idx. Time Event Description | Caused by Hotes
1.[2004-12-14 08:43.52 |Registered in he dalabase _|Demo
2.|2004-12-14 09:43:52 |New calibration registered Demo
3./2004-12-14 13:14:54 |Configured for measurement |Demo Measurement ID: Miskolc 2004-12-15 4 0005
4./2004-12-18 23:15:08 Read Demo ID: Miskolc 2004-12-15 4 0005
5./2004-12-18 23:31:02 |Measurement Read Demo Measurement ID: Miskolc 2004-12-15/ 0005
£./2004-12-18 23:31:16 | Measurement Stepped Demo
7.|2004-12-18 23:31:18 |Messurement Read Demo Measurement ID: iskolc 2004-12-15 / 0005
8.|2005-01-08 10:32:01 |Configured for measurement |Demo Measurement ID: 2005-01-08 / 0008
9. 2005-01-08 11:59:47 Stopped Demo
10.|2005-01-08 11:59:48 |Measurement Read Demo Measurement ID: 2005-01-08 / 0008
11./2005-01-08 08:42:15 |Configured for measurement |Demo Measurement ID: 2005-01-08/ 0080
12./2005-01-08 13:32:12 |Measurement Stopped Demo
13./2005-01-08 13:32.13 |Measurement Read Demo Measurement ID: 2005-01-08 / 0080
14.|2005-01-08 15:13:20 |Configured for measurement [Demo Measurement ID: 2005-01-08./ 0144
15.|2005-01-27 16:52:14 |Measurement Stopped Demo
16, 2005-01-27 16:5220 |Measurement Read Demo Measurement ID: 2005-01-08/ 0144
17./2004-12-16 13:37:51 |New calibration registered Demo

B p 0 ast update
List the | events and the of the selzcted PyroButton. ]
PyroButton rype: PvroButton-TH
PyroButton serial number: A000001436721 3
Data to display in the report of category, Ce identifier, C name, First reading, Last reading, Number of readings.
(Version 1.0.1.3) =

List of PyroButton Measurements

Time of query: 2007-12-25 14:49-14

PyroButten type: PyroButton-TH
PyroButton serial number: A000001436721
Shott ID: Demo 1000

XML
[ [ c Number of | Minimum | Maximum | Minimum | Maximum
s [} category identifier name I 2T Lastreading | " ooings | ol 88 %RH %RH
1.|Miskolc 2004-12-15 / 0005 | Meteorological Miskolc - Near paper making factory 2004-12-15 00:00:54 | 2004-12-18 23.00:54 |96 3 14 382 819
2./2005-01-08 /0009 Clean Room CLOS/002 CLEAN ROOM 002 |2005-01-0€ 10:32:01 |2005-01-08 11:59:01 |88 22654 23.833 576 &1.3
3./2005-01-08 / 0080 Faciltty B0s/001 BLENDING 001 2005-01-06 10:32:01 |2005-01-08 11:58:01 |86 23.027 25.446 475 1.4
4./2005-01-08/ 0144 Facility Los/001 LABORATORY 001 |2005-01-08 15:13:20 |2005-01-10 01:20:20 |2048 222 25.88 483 529

=B =

leasurements.

Figure 71
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Exhibit B1 — Temperature Calibration with Statistical Summar

Logger Properi= T B

5' Calibrations @' Cal. Histories € 7 Hi €

istograms & ﬁ Battery (=] ‘

Properties

Cabrations Temperature Humidity Fressure

Sensor Date of Calibration Next Date of Cal. [k Cancal

&|Temperatura

- 6/3/2021 6/3/2022 -
aPressure Slope: 0.972 & Printfreview

Intercept: 1.70

g 6/4/2021 6/4/2022 R2: 1.000
@[Humidity i Sren
] 6/3/2021 6/3/2022
<} Print CoCs.
PBX-data logger device information ~

Serial number: 0464357168
Device type: PEXTHP
Manufacturing date: n/a
Internal memory version: 1
Short I B 3

Battery I
Baltely |||§1 dale 6/2/2021
Attrition: 2 %

) create ot 0Fs

Temperature sensor calibration
Sensor category: Temperature
Calibration date: 6/3/2021
Calibration expiry date: 6/3/2022
Sensor calibration ID: 0464357168/20210603-T
Calibrator serial number: 0004-0009-0200-0201-1465399439
Calibrator calibration date: 4/30/2021
Calibrator calibration date: 4/30/2022
Calibration raw data ID: OpiCal-TH28 Temp Cal 2021-04-30 (DK}
Calibrator CoC: 1465399489/20210430
Calibrated by: Katona Balazs
Released by: Katona Balazs
Calibration SOF
Calibration facility: PyroG
Calibration traceability: eeTach/ 191213

Humidity sensor calibration e

Sensor category: Humidity
Calibration date: 6/3/2021 siivciod L e R e Unc. Spec. €] aa
Calibration expiry date: 6/3/2022 000 -1.69 1.692 0.08 010 R
Sensor calibration ID: 0464357168/20210603-H 2000 1878 1216 005 010 MR
Calibrator serial number: 0006-0006-0100-0000-0061412572 00 930 0703 o o0 =
ibration date: 8/17/2020 5000 000 o008 = = e

n date: B/17/2021

Calibration raw data ID: D87987 000 5 8526 5 i) MR

Calibrator CoC: 61412572/20200817-H
Calibrated by: Katona Balazs v

Figure 72

Calibration with Statistical Summar

Exhibit B2 — Humidi
gg Properties @" Cal. Histories

Calbrations Temperature Humidity Pressure

Sensor Date of Calbration Next Date of Cal. [ cancel

@ Tempersture

N 6/3/2021 6/3/2022
} ‘ Slope: 1.064 E & printpreview

B 6/4/2021 6/4/2022 Intercept: -2.94

‘ o i
- Help
] 6/3/2021 6/3/2022

PBX-data logger device information n
Serial number: 0464357168
Device type: PEXTHP
Manufacturing date: n/a
Internal memory version: 1
Short ID: PBX-03
Battery ID: 726
Battery inst. date: 6/2/2021
Attrition: 2 %

Temperature sensor calibration
Senwr category: Temperature
ration date: 6312021

: 0464357168/20210603-T
rator serial number: 0004-0003-0200-0201-1465399489
Callbralor calibration date: 4/30/2021

rator calibration date: 4/30/2022

ration raw data ID: OpiCal-TH28 Temp Cal 2021-04-30 {DK)
rator CoC: 1465399489/20210430

rated by: Katona Balazs

Released by: Katona Balazs

ration SOP: n/a

c libration facility: PyroGrou

Calibration traceability: TaoTech19-12-13

Humidity sensor calibration

Sensor category: Humidiy ——
ration date: 6/3/2021 Callbration Paints

Calbration expiry date: 6/3/2022 Reference [4RH] As Found [%RH] Comp. Factor [%RH] une. [RA] uUnc. Spec. [%RH] [
Sensor calibration ID: 0464357168/20210603-H 1000 1280 2798 (30} 03 MR
Calibrator serial number: 0006-0006-0100-0000-0061412572 2000 3105 BT 070 03 MR
Calibrator calibration date: 8/17/2020

Calibrator calibration date: 8/17/2021 & £ == 9 o =2
Calibration raw data ID: D§7987 o000 o764 2356 o0 033 MR
Calibrator CoC: 61412572/20200817-H %000 8840 1857 010 033 MR
Calibrated by: Katona Balazs v

Figure 73
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Exhibit C — PyroButton Data-Logger Performance Qualification with Statistical
Summary Based on Three (3) Calibrations at Different Times (parameters in red

can be defined by the user)

il Calibration PQ v1.0.9.1 (ENG) - Last update: 5/27/2007 12:08:15 PM

List statistics of all calibrations of logger 0100000004117441 with respect to high resolution temperature,
Display all statistics on Control Chart and all statistics on Pareto Chart.

Use °C as tempervature wiit.

Statistical data to display i report:

average of deviations, standard deviation of deviations, average of absolute deviations, standard deviation of absolute deviations, slope of the regression line, intercepr of the regressio;
(Version 1.0.1.1)

Calibration statistics
Time of query- 2007-05-27 12:08:15

Logger type PyroButton-TH

Logger serial number: 0100000004117441

Short ID

x|

Jax, | Calibration | Num. of cal. Avg. of Stelev. of Avg.ofabs. | Stdev.ofabs. | Slope of the | Interceptof the | Correlation of raw
date. points | deviations (°C) | deviations (°C) | deviations (*C) | deviations (°C) | reg. line reg. line (°C) | and calibrated data
1.[2006-11-08 5 0.012] 0.088 0.048 0.043 1.001 -0.008 1.000
2.|2007-05-11 5 0128 0422 0.338 0236 0.976 1.026 1.000

3.|2007-05-22 0.046 0332 0254 0178 0.981 0.367 1.000

B ust |BR Avgbevctr || B stdevDev Cirl | B Avg Abs Dev cir | B Stdev Abs Dev Cirl || BB Siope Cirl || B intercept Ctrl | B

Figure 74

Exhibit D — PyroButton Data-Logger Performance Qualification with Control
Chart Representation Based on Three (3) Calibrations at Different Times

(parameters in red can be defined by the user) |

id Calibration PQ v1.0-1-T(ENG) - Last update: 5/27/2007 12:08:15 PM

List statistics of all calibrations of logger (0100000004 117441 with respect to high resclution temperature.
Display all statistics on Control Chart and all statistics on Pareto Chart.

Use °C as temperature unit.

Statistical data to display in veport:

average of deviations, standard deviation of deviations, average of absolute deviations, standard deviation of absolute deviations, slope of the regression line, intercept of the regressio
(Version 1.0.1.1)

Cenlralline s of 0.0541 Number of data paints: 3 Max: 01265 Min 0.0117 Average: 0.0541 Standerd deviation: 0.0705 E}
1. sigma limit. T here are 2 paints inside:of [t (65.677%] and 1 paints out of mit (33.33%)
1. sigma limit: Upper i e is ot 01 246, lower imi Ine is af 00154,
2. siamalimit. T here are 3 paints inside:of_mit 100,001 and 0 peints eut of mit 10.00%1 v
12 Average of deviations
11 0 -3
10] 0.2 i
. +2 sig
9 £ o
s =
R +1 sig
7 3
7
=
8 o5
s
5 i
5
4 2
< ow 2
3 EE
J 012
-3 sig.
1 017
| 2006-11-09 2007-05-11 2007-05-22
o ] o1 07 Calibration date
] ist BB ~sDevcr | B8 suevDevcr | BB AvoabsDevCil | BB Sidev Abs Do Cit | [ Sose i | T nieroestcrl | BB

|A'9

[ ¢

Figure 75
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Exhibit E — PyroButton Data-Logger Performance Qualification with Pareto
Diagram Representation Based on Three (3) Calibrations at Different Times
(parameters in red can be defined by the user)

O LON D Bl

List statistics of all calibrations of logger 0100000004117441 with respect to high resolution temperature.
Display all statistics on Control Chart and all statistics on Pareto Chart.
Use °C as temperature unit.
Statistical data to display in report:
f deviations, standard deviation of deviations, average of absolute deviations, standard deviation of absolute deviations, slope of th

Average of absolute deviations
07
|

Average of absolute deviations (*C)

2007-05-11 2007-05-22 2008-11-09
Calibration date

B Lt | B AvoDev cir | B StdevDev Cin | BB Avo Abs Dev Cirl | B Sidev Abs Dev Cirl | B Siopecir | B ntercept Gt | BB Correlaion Cirl| ] Ave Abs Dev Pareto | [] Stdev Abs Dev Pareto | ] Siope Par 4| +

Figure 76

Exhibit | — SPC Evaluation for a Selected Sub-Process & Measurement Property
(e.g., Temperature) of a Multiple Connected Sub-Processes (parameters in red can
be defined by the user)

& 'Evaluation v1.0.0.2 (ENG) - d 47200 AM
@ ©

Select measurements contained by 1/8/2005 /11 batches having all PyroButtons.
Create report includes the following measurements: all with readings between 182005 10:00:01 AM and 1/8/2005 10:59:59 AM.
Display control chart for grand \Min and Pareto diagram for grand )i relative to measurements and positions.

Create graphs for temperature and relative humidity with minutes as time unit.

Data to display in report: Measurement Evaluation.

(Version 1.0.0.2)

Temperature evaluation
Time of query: 2007-12-24 11:21:12
Compartment: B05/001 B05/001 B05/001
PyroButton position: P1 P2 P3
PyroButton short ID: Demo 1000 Demo 1004 Demo 1010
PyroButton SiN: AD00001436721 | A0D0006845508 | B0000016051!
Weas. Identifier: 2005-01-08 / 0080 | 2005-01-08 / 0081 | 2005-01-08 / 0(
ldx. Date and Time MinfCl |  MaxiCl |  Meanfc] Range["C] | STDDEV['C] | MinPos | Max Pos TrCl TrCl TrC)
1 2005-01-08 10:32:01 2278 2571 2 0.87 P P2 =0 25,
2| 20050108 10:3301 7 2571 00 o7 P2
3 2 7 080 P7 P4
4 7 0.89 P P4
5 9 088 P7 P4
6 0 1.04 P P8
7 0 1.04 P P8
e 0 108 o7 P
0 10 o7 P
10 0 1.04 F7 P8
" 0 1.03 P7 P8
12 0 1.03 P7 P8
13 0 1.02 P P8
14, 2232 2882 21 1.04 P P2
1 20050108 10:4801 __|22.13 2571 2478 357 113 e7 P2 27 267 [w]
an m ] (2]
[ Heasurement evaluation 5] Temperaturs evaluation IE Rel humidty cvaluation | BB Control chart for T | [B Control chart for Rit | [.] Pareto diagram for T | [] Pareto diagram for RH | i8] Temperature graph | @) Humidty graph |
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Exhibit J — SPC Evaluation for a Selected Sub-Process & Measurement Property
(e.g., Temperature) of a Multiple Connected Sub-Processes (parameters in red can

be defined by the user)
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Exhibit K — SPC Evaluation for a Selected Sub-Process & Measurement Property
(e.g., Temperature) of a Multiple Connected Sub-Processes (parameters in red can

be defined by the user)
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Exhibit L — SPC Evaluation for a Selected Sub-Process & Measurement Property
(e.g., Humidity) of a Multiple Connected Sub-Processes (parameters in red can be

defined by the user)
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Exhibit M — SPC Evaluation for a Selected Sub-Process & Measurement Property
(e.g., Humidity) of a Multiple Connected Sub-Processes (parameters in red can be

defined by the user)
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Exhibit N — SPC Evaluation for a Selected Sub-Process & Measurement Property
(e.g., Humidity) of a Multiple Connected Sub-Processes (parameters in red can be
defined by the user)

ositions.
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Figure 82

= Good Data-Logger Practices

Knowledgeable use of the data-loggers will help you to optimize the benefits, meet
quality & regulatory requirements, and at the same time extend the life expectancy

of the battery.

Good Data-Acquisition Practices

For a particular measurement process, you should evaluate the data-acquisition
requirements and create a data-acquisition plan. It should include:
e Definition of the minimum & maximum warning & critical limits
e Estimation of the maximum rate of change of the monitored values (i.e.,
frequency)
e Establishment of the Critical Control Points (CCP) relative to the object
being monitored, such as load, insulation, traffic, etc.
e Establishment of quality, PROTOCOL, and regulatory requirements
e Selection of a CGMP compliant data-logger relative to physical properties,
the dynamic range, resolution, accuracy (uncertainty of measurement),
reproducibility, and memory size
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o Predict life time expectancy & optimize the battery life span
e Based on the above create a meaningful data-acquisition plan.

Good Calibration Practices

e The goal of calibration is to quantitatively convert measurements made on
one of two measurement scales to the other measurement scale. The two
scales are generally not of equal importance, so the conversion occurs in
only one direction. The primary measurement scale is usually the
scientifically relevant or reference scale of an accepted reference material
(i.e., NIST). A process model describing the relationship between the two
measurement scales provides the means for conversion. A process model
that is constructed primarily for the purpose of calibration is often referred to
as a "calibration curve".

Statistical Controls: Statistical controls are used in the calibration process to
guarantee the 'goodness' of calibration results within predictable limits and to

validate the statement of uncertainty of the result. Two types of control can be
imposed on a calibration process that makes use of statistical designs:

e Control of instrument precision or short-term variability, and
e Control of bias or long-term variability, utilizing control charts

Short-term variability: standard deviation from each design is the basis for
controlling instrument precision. Because the measurements for a single design are
completed in a short time span, this standard deviation estimates the basic
precision of the instrument. Designs should be chosen to have enough
measurements so that the standard deviation from the design has at least 3 degrees
of freedom where the degrees of freedom are (n - m + 1) with

« n =number of difference measurements
« m = number of properties (e.g., if only temperature is measured, then m = 1)

Long-term variability: Measurements on a check standard provide the mechanism
for controlling the bias and long-term variability of the calibration process. The
check standard is treated as one of the test items in the calibration design, and its
value as computed from each calibration run is the basis for accepting or rejecting
the calibration. The check standard should be of the same type as items that are
measured in the designs. The relevant properties must be stable and available to the
calibration process on a continuing basis. There should be a check standard at each
critical level of measurement. For example, for temperature, if the dynamic range
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is between 0 °C and 100 °C, then there should be check standards at the 0 °C; 20
°C, 40 °C, 60 °C, 80 °C, 100 °C levels.

A check standard can also be a mathematical construction, such as the computed
difference between the calibrated values of two reference standards in a design.

The creation and maintenance of the database of check standard values is an
Important aspect of the control process. The results from each calibration run are
recorded in the database and evaluated utilizing SQC & SPC.

Intercomparison: Calibration designs are redundant schemes for intercomparing

reference standards and test items in such a way that the values can be assigned to
the test items based on known values of reference standards. The assumptions that
are necessary for working with calibration designs are that:

« Random errors associated with the measurements are independent.

« All measurements come from a distribution with the same standard
deviation.

« Reference standards and test items respond to the measuring environment in
the same manner.

« Handling procedures are consistent from item to item.

« Reference standards and test items are stable during the time of
measurement.

. Bias is canceled by taking the difference between measurements on the test
item and the reference standard.

Establishment of Monitoring Points

e The selection of positions for the data-loggers to be placed is a very
Important part of any validation or monitoring program. The location of the
data-logger is directly related to the area it represents. Spatial scales of
representative segments to be monitored are determined by the physical
dimensions of the overall dimension of the closed environment (e.g.,
warehouse, processing area, stability compartment, sterility chamber, etc.)
and its OQ characteristics. The size of the segment should be validated to
ensure that throughout the “local” environment the measured artifact is
homogenous (i.e., PQ). The size and geometry of the physical segments can
vary depending on the local factors, such as load, traffic, process, etc.
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Maintenance of Data-Loggers

¢ In general, proper data-logger maintenance & inspection are crucial for
obtaining accurate and reliable results. PyroButton data-loggers are enclosed
in stainless steel housing to ensure long term operation. The durable
stainless-steel package is highly resistant to environmental hazards such as
dirt, moisture, and shock. Accessories permit PyroButton to be mounted on
almost any object, including people, equipment, containers, solutions,
pallets, and bags. They can be chemically cleaned or even depyrogenated.

e PyroButton SQL software includes models for time prediction of the battery,
warning relative to attrition limits and need for calibration.

Data Analysis & Statistics

Validation & monitoring can produce a great deal of data and information.
Different audiences will be interested in different levels of detail. For example,
process engineers, validation engineers, quality control, and quality assurance wish
to study patterns and therefore want detailed graph, data, and modeling
capabilities. On the other hand, management may just want to know trend biases or
how often guidelines or specifications are exceeded, whether quality issues are
needed to be investigated relative to CAPA, OOS, and OOT.

Regulatory Considerations — Guideline Values
When selecting temperature or humidity to monitor, it is also important to consider
whether there is guideline value or standard against which to compare the results.

Storage — USP Temperature ‘

Refrigerator - Cold 2108 °C

Freezer — Cold -20to0 -10 °C

Cool 8t015°C

Room Temperature 1510 30 °C

Warm 30to 40 °C

Excessive Heat > 40 °C
Table 2
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Stability — FDA Temperature Humidity

Long Term* 25°C +2 60% RH + 12 mo
°C or 5%RH or
30°C +2 65% RH +
°C 5%RH
Intermediate** 30°C +2 65% RH + 6 mo
°C 5%RH
Accelerated 40°C +2 75% RH + 6 mo
°C 5%RH
Refrigerator 5°C £3°C 12 mo
Long Term
Refrigerator 25°C +£2 60% RH + 6 mo
Accelerated °C 5%RH
Freezer -20°C 5
Long Term °C
Table 3

*1t is up to the applicant to decide which condition is to be used
**|f 30°C +£2°Cand 65% RH + 5%RH is the long-term condition, there is no
intermediate condition

Permeability Temperature Humidity

— USP

<67/1>

Containers — 20°C £2°C 75% RH + 14 days +

Permeation 3%RH lhr
Table 4

Competency Training

Scheduled competency training for both core & SOP competencies should be
performed.
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Physical & Electronic Integrity — PyroPad

PyroButtons in their native packaging have stainless steel housing and
polypropylene grommet seal. For steam sterilization and similar extreme
conditions and in general if immersed in liquid, it is recommended, that additional
protection is to be applied. PyroPad provides the needed protection; - PyroPad-OS
Is a slightly larger stainless steel capsule into which a PyroButton can be placed. It
can protect the physical integrity of PyroButton up to 140 psi (10 bar) and 150 °C
(see, Appendix B).

Calibration of PyroButtons

PyroButtons are calibrated data-loggers relative to NIST reference & methodology.
The calibration curve is based on the correction factors, which is utilized for the
correction of each measurement. The details of the calibration are stored within the
PyroButton SQL database (see, below). If a measurement point is outside of the
calibrated interval, than it will be uncorrected and it will equal to the value of the
raw data.

! Battery

Slope: 0.972 L i prresen
Intercept: 1.70 d
R2: 1.000

hort 10: PEX-03
ery I0: 726
inst. date: 6/2/2021
: 2%

Figure 83

Calibration Performance Qualification model of the SQC/SPC provides support for
the determination of recalibration intervals. Click Intelligent Query icon on the
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Home toolbar and select Loggers/Calibration PQ model. Click once to view the
detailed information on the use of the model. Double click Calibration PQ to
access the actual model & result sheet.

Calibration PQ

Objective

To compare the calibrations of a PyroButton.

The List panel

This it panel shows vasious statistics of each calbration of the selected PyroButton. The list coatains the following cohmas:

1. Idx.: The index of the it row
2. Calibration date: The date when the calibraion was performed.

ints (pairs of raw and calbeated values) in this calibraion

ces between the raw and the calibrated values in this caibration

tandard deviation of the differences between the raw and the cabbrated values in this calibration

Ifi“gu re 84

e Temperature recalibration. Temperature recalibration is usually sufficient
once a year. If high performance specification requirements must be met,
such as the monitoring of tight tolerance incubators, recalibration may be
scheduled at every six (6) months. Once sufficient data are documented in
the database, then the Control Charts of the Logger Calibration History can
predict the appropriate scheduling. The temperature calibration depends on
the resolution. For example, if the PyroButtons are used at high temperature
resolution, then such calibration should be performed accordingly, as low
resolution calibration shall not be compatible.

e Humidity recalibration. Humidity recalibration of the data-loggers is largely
dependent on the environment they are being used in. For example, in the
case of Ethylene Oxide sterilization, more frequent recalibration will be
needed, than for temperatures. Once sufficient data are documented in the
database, then the Control Charts of the Logger Calibration History can
predict the appropriate scheduling. The humidity calibrations are valid for
both low and high humidity resolutions.
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= Appendix A — Accessories

Mounting Devices

PyroButton FOB holders provide a practical
mean for the mounting of the data-loggers to
various physical objects. They are available
in yellow, blue, green, red, and black colors.

Figure 85

PyroPad-OS — Stainless Steel Capsule

PyroPad-OS ensures protection of PyroButtons up to 10 bar (140 psi) and 150 °C.

Figm;ér 87
= Appendix B — PyroSentry
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PyroSentry is an SQL database client/server architecture network driven real-time
21 CFR Part 11 compliant monitoring & emergency facility management system
for warehouse & manufacturing facilities, including clean rooms. Up to 8 different
sensors can be integrated. Temperature, humidity, differential pressure, and virtual
sensors are current available. Additional sensors can be easily embedded.

PyroSentry-H

Humidity sensor

PyroSentry-T

Temperature sensor [l B

Figure 88
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