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CHAPTER1 INTRODUCTION &
BACKGROUND

The microSTAR®ii Medical Dosimetry System is used as an independent secondary dose verification
system that performs comprehensive measurement readings of the nanoDot™ Optically-Stimulated
Luminescence (OSL) dosimeter. The system reads the dosimeter, performs analyses using calibration
parameters and customer-specific configurations, and provides in-depth reporting for review. The
system stores the data for reference and cumulative dosage records. It uses a compact Optical Engine
with a high-powered Light-Emitting Diode (LED) and Pulsed Optically-Stimulated Luminescence
(POSL) to provide a precise radiation dose measurement.
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Figure 1-1: Optical Engine Components

This user manual contains detailed information for the microSTAR®ii Medical Dosimetry System,
including operation of both the reader and application software after installation and configuration is
complete. It includes useful information pertaining to quality assurance and compliance checks, system
configuration updates, measurement procedures, reporting, system administration, and
troubleshooting for the system.

Related documentation can be found at http://landauer.com/microstarii. This includes:

microSTARIii Installation & Configuration Guide for detailed instructions on how to
setup, configure, and test your system at installation.

Frequently Asked Questions for information about the system design, operations, and term
definitions.

microSTARIii™ — A new system for medical dosimetry: Part I: Technology & Initial
Performance: a white paper that details the design and performance of the system.

microSTAR®ii User Manual v1.3 1
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Limitations of Product Scope

The microSTAR®ii Medical Dosimetry System has been designed as a secondary dose verification
system. The system should only be employed as one of a number of tools in a program of quality
assurance for the primary dose verification systems being used. As such, the results obtained with the
microSTARIii should not be used to guide patient care decisions. Instead, it may be used as a secondary
method to validate the prediction or assessment of radiation dose to patients resulting from
therapeutic or diagnostic procedures.

The nanoDot™ dosimeter used in the microSTARIii Medical Dosimetry System is manufactured as a
single-use device (@) only for use with patients. When used for calibration and quality control (QC),
the nanoDot dosimeter may be used in accordance with the recommended replacement schedule
detailed in Table 2 of Section 2.1.3. Due to the potential for changes in dosimeter performance with
accumulating life-time dose, LANDAUER® and its affiliates do not support reuse of the nanoDot
dosimeter for use with patients.

R Only. Caution: Federal law restricts this device to sale by or on the order of a qualified medical
provider.

The user assumes full responsibility for implementing site-specific procedures to ensure correct
patient identification, HIPAA-compliant management of patient Personally Identifiable Information
(PII), dosimeter verification, and proper usage including: transport, handling, placement, and timely
readout. It is strongly recommended site-specific written Standard Operating Procedures be
implemented prior to the launch of a medical dosimetry program.

Customers who intentionally disregard these stated limitations of product scope assume full
responsibility for any negative consequences resulting from any such use.

Note: A known bug is preventing the Sensitivity Assessment feature (Section 9.4: Sensitivity
Adjustment Factor Values) from functioning properly at this time. LANDAUER® is working to
correct the issue. For questions related to this feature, please contact LANDAUER InLight®

customer service (Telephone: 800-561-2708, email: inlightcustserv(@landauer.com).

The LANDAUER® microSTAR®ii Medical Dosimetry System provides an accurate, reliable, and
easy-to-use dosimeter and reader intended for use in measuring dose on-phantom or on-patient in
medical dosimetry applications, such as radiotherapy and diagnostic radiology. When used to measure
patient dose, the system is used to provide a secondary verification of radiation dose as a means of
Quality Control for the primary dose calculation method. The output of the microSTARii system is
not used to adjust the dose to the patient.

LANDAUER at 2 Science Road in Glenwood, IL 60425.

microSTAR®ii User Manual v1.3 2
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Best Practices

To achieve the best results using the microSTAR®ii Medical Dosimetry System, comply with the best
practice operating principles listed below. The contents of this manual provide the instructions and
guidance to support these standards.

Implement the microSTARii QA program and monitor reader performance trends. Do not
perform readings if the Daily QA test has failed.

Allow the reader to warm up for 60 minutes after it has been powered on prior to use. This
will allow the system to stabilize for improved performance.

Do not open the reader drawer during nanoDot analysis.
Do not remove the drawer from the reader during normal operations.

Set the nanoDot flat in the tray with the barcode facing up and in the upper-left corner of the
dosimeter. If the nanoDot is incorrectly positioned in the reader drawer the reader may be
significantly damaged. (See Figure 3-2 for correct nanoDot positioning.)

Verity the correct sensitivity is displayed when scanning nanoDot serial numbers prior to
reading. (See section 2.1.3 for more information.)

When reading nanoDots, note the form of the dose calculation formula on the Reading tab and
ensure that the values used in the calculation are correct.

Prior to analyzing a nanoDot, verify that the correct calibration name(s) appears in the Current
Calibration fields on the Reading tab.

Always use the average of 3-4 readings to calculate an average estimate of dose for medical
dosimetry applications to improve accuracy.

To minimize outside interference, which can affect measurement precision, do not place
reader near high Electromagnetic Field (EMF) generating equipment, such as CT machines.

Complete a system calibration annually as part of routine system maintenance.

Clean the reader and the drawer regularly to get rid of any debris generated after 1,000
open/close cycles of regular use (See Chapter 11 more for information).

microSTAR®ii User Manual v1.3 3
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Conventions and Standards

The following symbol is used within this documentation to mark risks, warnings, and other

information.

Caution

This symbol denotes information that could affect the equipment operation or
cause issues with overall dosimetry operations.

Single Patient Use Only
This symbol indicates a device or product is intended for single patient use only.

Prevention of Personal Injury

To prevent eye damage and personal injury, please adhere to the following:

e Do not attempt to remove portions of the enclosure or otherwise
disassemble the reader. The Reader contains a high-power LED, which
under specific conditions could cause damage to the eye. Please refer service
to an approved technician.

e Do notalter the Reader and use only as specified or the protection provided
by the Reader can be compromised.

e Use only a LANDAUER-approved power supply to power the Reader.
e Use the Reader indoors only.

e Do not use the Reader if it has been altered or is damaged.

microSTAR®ii User Manual v1.3 4
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CHAPTER 2

MICTOSTAR ii_medical dosimetry system
or |

Figure 2-1: Full microSTAR®ji System

The microSTAR®ii Medical Dosimetry System includes both hardwatre and software components.
The hardware is used to scan and read the nanoDot™ dosimeter. The software provides the tools
necessary to manage the reader, view stored measurement data, generate reports, manage patient

assignment, and manage inventory. This section provides an overview of the hardware components
and software interface.

For detailed hardware and software setup instructions and configuration, see the icroSTARzi
Installation & Configuration Guide.

microSTAR®ii User Manual v1.3 5
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2.1 Hardware

The microSTARIii Medical Dosimetry System consists of the microSTAR!ii reader, a laptop or all-in-
one computer with installed software, and associated peripherals (including a mouse, keyboard, and

barcode scanner).

211 Reader

The microSTARIi reader includes a drawer and two LED indicators. The indicators show if the reader
is powered on and it is performing a readout.

Power LED
Readout LED

Figure 2-2: Reader Front

The microSTARIi reader drawer is used to hold the nanoDot dosimeter and correctly position its
active OSL element for readout. To ensure that the reader drawer operates correctly, the nanoDot
dosimeter must be properly positioned within the recessed well. (See section 3.3 for more information

on positioning a nanoDot.)

Figure 2-3: Reader Drawer

microSTAR®ii User Manual v1.3 6
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Under normal operating conditions, the reader drawer should not be removed from the
reader. Under special conditions (e.g., maintenance or troubleshooting), the drawer can be removed.
The drawer can only be removed while the power is turned OFF to avoid potential damage to the
optical engine. The reader drawer must be fully inserted before connecting the reader to a power
source and turning the reader ON.

The back of the reader includes a power connector socket, a power button, a USB port, and an
identification label with the reader serial number and other hardware information.

Power
Button
Power
Connector
Socket
Reader SN USB Port
ID Label

Figure 2-4: Reader Back

LANDAUER will supply the computer hardware (all-in-one or laptop) required for use with this
system. The computer provided should be used in conjunction with the microSTARIi reader. It will
run a Windows Operating System and will be loaded with the microSTARIii application and supporting
programs.

The microSTARii Medical Dosimetry System is used to read nanoDot OSL dosimeters. The
dosimeters come in sealed, labelled plastic packages that protect against contamination. It is
recommended unused dosimeters remain stored in shipment packaging.

When it is time to perform a readout (for pre-verification or dose) the dosimeter is removed from the
pouch and set in the recessed well in the reader drawer. The active element is highlighted in the
crosshair circle in Figure 2-5 below.

microSTAR®ii User Manual v1.3 7
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OPEN CLOSED

BAR CODE SERIAL #

DNOS1
042837

FRONT BACK

Figure 2-5: nanoDot Dosimeter

If the nanoDot is incorrectly positioned in the reader drawer (e.g., not set in completely
A ot put in with barcode facing down) the reader may be significantly damaged. (See Figure 3-2 for

correct nanoDot positioning.)

The nanoDot label includes the following information:

Barcode used to scan the dosimeter information into the system. (Left in Figure 2-5.)

Serial number used to track and manually enter dosimeter information into the system. (Right
in Figure 2-5.)

Relative sensitivity is included as part of the serial number. Sensitivity can be determined by
taking the first three digits in the serial number and dividing it by 100. In example in Figure
2-5, the serial number is DN091042837, thus making the sensitivity 0.91.

Two types of nanoDot dosimeters are available for purchase:

Unscreened (General) nanoDots use a general sensitivity based on the average readings for
the OSL material. These devices have an accuracy of £10% in sensitivity determination. These
dosimeters area also referred to as General nanoDots.

Screened (Patient) nanoDots are individually tested to ensure a high accuracy in sensitivity
determination (* 5.5%). These are recommended for therapy and other applications that
require more precise measurements. These dosimeters are also referred to as patient

nanoDots.

Screened nanoDots can also be used to set performance baselines and validate operational
performance, including the following:

Calibration dosimeters (calsets) are used to create the calibration factor(s) used for dose
calculation (Section 9.1).

Quality Control (QC) dosimeters are read to verify the accuracy of the calibration and
resulting computed dose. (Used in Chapter 5 best practices and general calibration

microSTAR®ii User Manual v1.3 8
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troubleshooting in Chapter 12.) These dosimeters can be used for the Daily QC Check (see
Section 5.1), in additional to other QC methodologies.

Note: The nanoDot is intended to be used in combination with an existing system performance

monitoring methodology. The nanoDot is not intended for independent use as an occupational or

standalone dosimeter.

The nominal dose levels for the 80 kVp and Cs-137 (662 keV) NIST-traceable LANDAUER
Calibration, QC, and Consistency Sets are summarized in the following table. The actual dose level is
listed on the LANDAUER Calibration Certificate issued with the set.

NOTE: Calibration and QC sets for other energies are available as non-standard sets.

THERAPY: 662 keV (GAMMA)

D1AGNOSTIC: 80 kVp (X-RAY)

Application: QA only (Therapy Users will perform on-
site clinical calibrations using their own LINAC and
clinical geometry).

Application: QA + uses where the exposure conditions
emulate the application exposure conditions.

Calibration Set QC Set Consistency

Calibration Set QC Set Consistency

Low Dose in cGy (Linear Range)

Low Dose in cGy (Linear Range)

Unexposed Unexposed - Unexposed Unexposed -
1.0 - - 0.5 0.5 -
5.0 5.0 - 3.0 3.0 -
10.0 10.0 - - - _

High Dose in cGy (Linear Range)

High Dose in cGy (Linear Range)

50.0 50.0 - 50.0 50.0 -
100.0 100.0 100.0 100.0 100.0 100.0
200.0 200.0 - - - -

Table 1: Calibration and QC Dosimeter Set Energies

All dosimeters for use with patients are single use only (2). However, dosimeters used for QC

and Calibration purposes may be read multiple times in accordance with the replacement frequency

listed in the table below, based on depletion per use.

DEPLETION RATE

REPLACEMENT FREQUENCY

Weak Beam 0.2%

Every six months or after 10 uses (whichever comes
first)

Strong Beam 2.0%

Every three months or after five uses (whichever
comes first)

Table 2: Replacement Recommendations for QC and Calibration Dosimeters ONLY

microSTAR®ii User Manual v1.3
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Software

The microSTARii Medical Dosimetry System includes:

1. Embedded software within the reader (firmware)

2. Reader device driver that controls the reader (sending commands or data to and from the
reader firmware)

3. Software application used to operate the reader, manage data, and report dosimetry results

4. SQL database to store reader data

The software supports the following main functions:

Quality Assurance

The system supports both quality assurance of the system and the dosimeters used.

Dosimeter Tracking (Patient Assignment)
Dosimeters can be assigned to a patient to record information including: track dose, usage
cycle, and location used.

Intrinsic and Dosimetry Measurements
Measurements are initiated through the software. The system is calibrated and reads are
configured based on usage and application.

Reporting

A robust reporting set supports analysis, trending, and compliance reporting.

microSTAR®ii User Manual v1.3 10
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2.2.2  User Interface Overview

The user interface includes view buttons at the top of the window and session status information at
the bottom of the window. Figure 2-6 outlines key areas on the user interface.
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Figure 2-6: User Interface Overview

LABEL DESCRIPTION
1 Button to minimize the application window to Microsoft taskbar
2 Button to maximize window to full computer screen or restore the

window to its previous size

3 Button to exit the software application

4 Reader Connection Status (Connected or Disconnected)

5 Username of the Logged In User

6 Name of the Connected Reader (the reader name assigned at
installation)

7 Current Beam Use Mode (Automatic vs. Forced Weak)

8 Current Date

9 Current Time

microSTAR®ii User Manual v1.3 11
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The user interface has eleven main user screens. The screens are visible based on permissions level
and profile assigned. (For a full listing of profile permission and permissions for default profiles, see
Appendisc A: Profile Permissions Listing.)

SCREEN SHORT DESCRIPTION

microSTARIi system information: user software version, the SQL
Ab database version, the reader device driver version, the connected
out . . .
reader’s firmware version, the computer name, and Unique Identifier

for the software installed at each facility.

Back Database management for creating backups, restoring backup files,
ackups
P and database resets.

Reader calibration factor(s) used in the dose calculation formula
Calibration shown on the Reading tab. The calibration dosimeters are read on this
screen as part of the system calibration.

Basic operating parameters for the reader and customizable software
configuration. This tab includes operations configuration, such as
Configuration Dosimetry Category, Dosimetry Use Type, Dose Reading Mode,

Beam Use Mode, and Dose Unit. It also includes advanced
configuration, such as compliance settings, field options, and QC

limits.

Data Full reporting of all measurement data collected through reads.

. , Listing of patient information and associated dosimeter(s). New
Dosimeter Assignment . . .
assignments and assignment updates can be made on this tab.

A log of software activities used to troubleshoot issues or log usage
Event Log patterns

Quality Control tests used to evaluate the reader’s stability, verify the
QA reader is operating correctly prior to clinical use, and determine the

background measurements prior to patient assignment and clinical

usce.

Main interface used to initiate a reading for both Patient and Generic
Reading dosimetry. It includes fields needed to associate additional data with
the readout and check on the Daily QC status.

Security User account management and profile configuration.

microSTAR®ii User Manual v1.3 12



NMICrOSTAR i

medical dosimetry system

SCREEN SHORT DESCRIPTION

The toolset used to assess a population of nanoDots, validate the
o accuracy of labeled sensitivity, complete on-screen and structured
Sensitivity Assessment L . . . .
sensitivity assessment reporting, and input a sensitivity correction
using a Sensitivity Adjustment Factor (SAF).

microSTAR®ii User Manual v1.3 13
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CHAPTER 3 SYSTEM OPERATIONS

3.1

Startup

The microSTARIii Medical Dosimetry System startup sequence is outlined in the following flowchart.

STEP 1:

STEP 2:

STEP 3:

EY — veurvcownienons
o I C TN
O EEETEE RN
© M EEETE
e eSO
Y LocoNTo UsehaccouNT

Figure 3-1: Startup Sequence

Verify Connections
Check the physical connections from the reader to the computer. Ensure they match
the setup instructions in the installation guide.

Turn on the Reader

Press the power button on the back of the device (Figure 2-4) to turn the reader on.
When the reader is fully powered, the LED indicator on the front will be illuminated
(Figure 2-2).

NOTE: The reader should be turned on at least 60 minutes prior to use.

Turn on the Computer
Turn on the computer according to the manufacturer’s instructions for the model of
computer that came with your reader.

microSTAR®ii User Manual v1.3 14
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STEP 4: Log on to the Computer
Log on to the computer operating system. This information will be unique to your
facility, because the default computer logon credentials should have been changed by
your System Administrator at installation. If you do not know the computer logon
information, contact your System Administrator for assistance.

Default Logon USERNAME: admin

Credentials PASSWORD: system

Note: This information should have been changed as part of the installation procedure. If it has not been changed, complete the
steps in the installation guide to change the logon credentials.

STEP 5: Launch Software
{"\ To launch the microSTARi application software, double-click on the
- application icon shortcut located on the computer desktop.
STEP 6: Log on to User Account

Enter your username and password on the application start screen.

If you do not have an assigned username and password, contact your System
Administrator to request a user account. HIPAA regulations require that each user of
the system has a separate and unique logon. You should not operate the software from

another uset’s account.

Default mictoSTARii USERNAME: admin
Admin Logon
Credentials

PASSWORD: starii

Note: This information should have been changed as part of the installation procedure. If it has not been changed, complete the
steps in the installation guide to change the logon credentials. This admin account only provides permissions for administrative

Sfunctions. 1t cannot be used to perform dosimetry measurements.
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3.2 Shutdown

The system can be partially or fully shut down. A partial shutdown involves shutting down the
software and computer only. A full shutdown is a shutdown of the whole system: software, computer,
and reader.

3.21  Partial Shutdown

A partial shutdown should be performed at the end of each user session to prevent unauthorized

access to the system. Use the following steps to complete a partial shutdown:

STEP 1:  Exit the microSTARIi software application.
STEP 2: Log out of the computer.

3.2.2 Full Shutdown

A full shutdown should be performed if the system is being moved or decommissioned. It can also
be performed at the end of each day, depending on the protocol established by your facility. Use the
following steps to complete a full shutdown:

STEP 1:  Exit the microSTARIii software application.

STEP 2: Log out of the computer, and shut it down.

STEP 3: Turn off the microSTARIi reader using the power button on the back of the reader
(Figure 2-4).

3.3 Positioning the nanoDot

If the nanoDot is incorrectly positioned in the reader drawer (e.g., not set in completely or put in with
barcode facing down) the reader may be significantly damaged.

For the nanoDot to be properly read and the drawer to close:

the nanoDot must be put in the tray well with the barcode facing up and at the upper-left

corner

the nanoDot must be sitting flat in the tray

Figure 3-2: Correct nanoDot Orientation
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If the drawer does not easily close, do not try to force it to close. If the drawer will not close, see
section 72.4 Hardware Issues for troubleshooting guidance.

3.4 Ejecting the nanoDot

To eject the nanoDot, pull the blue ejector toward the nanoDot. If the nanoDot does not properly
eject, see section 72.4 Hardware Issues for troubleshooting guidance.

Figure 3-3: Ejected nanoDot
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CHAPTER 4

General and advanced configuration options are available on the Configuration tab. Permissions to
change configuration options are based on the profile associated with your account. (See Appendix A:
Profile Permissions Listing for default access information.)

The following subsections define configuration options for both general operations and advanced
configuration of the microSTARii Medical Dosimetry System.

To apply any changes made on the Configuration tab, click the Save button.

Dosimetry Category Dose Unit Organization pationt P
O Patient (3 Generic »
@ Organization | Medical Facility PatientUDF1 |
Patient UDF 2
O mé: radiol
Dosimetry Use Type ¥ Department | Radiology

Patient UDF 3
Patient UDF 4
Patient UDF 5

@ Therapy (O Diagnostic (3 Other @ Gy Division
Location  Washington|

Dose Reading Mode Patient UDF 6
@ Average () Individual ::a”daegé Patient UDF 7
Daily QC Control Limits patient UDF 8

Manage -
patient UDF 9
Beamleehkids T Dark Lower 0[S Patient UDF 10
Automati atien
utomatic ol

paibeesy 70 - Patient UDF 11
PMT Lower 844 | Patient UDF 12
Reading Parameters
A PMT Upper 033 = Patient UDF 13
Read Interval (milliseconds) _2000 3 — — Patient UDF 14
= iode Lower
Reading Repetitions ¢ 7 = -

Patient UDF 15
Verification Threshold - PDiode Upper | _934 < Patient UDF 16
(strona beam) —— Patient UDF 17
Patient UDF 18
[ Non Linear Calibration patient UDF 19
b Use Dosimeter Background Correction Patient UDF 20
4 Force Dosimeter Preassignment Verification
[ Force Calibration Dosimetry Use Type Match
@ Force Dally QC test
I Force Calibration Hardware Settings Match

O Apply Sensitivity Adjustment Factor values

Save Cancel

Figure 4-1: Configuration Tab

General Configuration

The following subsections provide a basic overview of the general configuration properties on the
Configuration tab (Figure 4-1). These areas are updated as part of the standard operations process. For

information on Advanced configuration done as part of administration or reconfiguration, see section
4.2 Advanced Confignration.

microSTARIi can be used to read both screened and unscreened dosimeters. Configuration and read
options are updated based on the dosimetry category selected on the Configuration tab.

microSTAR®ii User Manual v1.3 18



MIICro: i

medical dosimetry system

Generic: Typically used for QA or phantom dosimetry applications. It does not require
assignment to a specific patient with a detailed patient record.

Patient: Typically used for medical dosimetry applications. This category includes enhanced
database and reporting features (e.g., patient assignment, exposure information tracking,
individualized dosimeter reports). This category can only be used with the 4verage dose reading
mode.

For information on performing a read using the two categories, see Chapter 7 Dosimetry Reads.

The system provides configurations for three use types:

1.

Diagnostic is used for basic patient medical dosimetry that does not require detailed patient
association and tracking.

Therapy is used for complex patient medical dosimetry requiring tracking patient and
exposure information.

Other is used for other applications (e.g., research or industrial) that do not require patient-
specific reporting.

To calculate the dose, a sequence of readings is completed on the dosimeter (based on the Reading

Repetitions value on the Configuration tab). The system has two dose reading modes:

1.

Average

In Average reading mode, the Dose AVG, STDEV & CV will be calculated across all acquired
readings and written to the database. The operator has the option of selecting the readings to
include in the calculation. This is the only option for the Patient dosimetry category.
Individual

In Individual reading mode, a dose is computed for each individual reading independently and
no dose average is reported. This option is only available for the Generic dosimetry category.

The reader is designed to operate at two different LED levels depending on the range of doses being

measured:

Weak Beam LED level is used to measure high doses and extends the standard operating
range of the reader.

Strong Beam LED level is used in the low dose range to extend the reader dynamic range

and improve accuracy by accounting for varied counting statistics.
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The system can be set up in one of two configurations:

1. Automatic
The reader automatically switches between the strong and weak LED levels when reading
dosimeters, based on the pretest counts obtained prior to initiating a normal photomultiplier
tube (PMT) count reading. This ensures that the LED stimulation level is always optimized
for the selected dose level.

2. Force Weak
The reader only uses the weak LED level regardless of dose level.

NOTE: Non-Linear calibrations must be performed in this mode.

The following table provides configuration recommendations for each beam use mode based on the
calibration mode (Linear or Non-Linear).

LINEAR NON-LINEAR

Use Type Dose Range Use Type Dose Range

Automatic Diagnostic and 0-COP*

N/A
Other (Low Dose) COP-300 cGy /

Force Weak Therapy 15-300 cGy Therapy 300-1500 cGy

*Cross-Over-Point (COP): The reader-specific Cross-Over-Point that defines the boundary between Low and High Doses, which
is established during manufacturing to be approximately equivalent to 15 ¢Gy at 662 fel”.

4.1.5 Dose Unit

The Dose Unit is set prior to performing a read. This is based on the exposure of the dosimeter being
read. The system supports three units of measurement: mrad, mGy, and cGy.

The calibration factors used for a measurement are based on the Dose Unit configuration setting at
the time you pull the information, regardless of what unit was used during the calibration. The
measurement data will be converted to the configured measurement automatically.

4.2 Advanced Configuration

The following subsections provide an overview of advanced configuration properties on the
Configuration tab (Figure 4-1). These areas are updated after a major system or process change. For
information on general configuration done as part routine operations, see section 4.7 General
Configuration.
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The following organization information is used in the dosimetry reading database records and
Structured Dose Reports generated for patient dosimetry:

Organization
Department
Division
Location

To change the organization information, complete the following steps:

STEP 1: Log on to the microSTARIi application under an Administrator account.
STEP 2: Navigate to the Confignration tab.

STEP 3: Update the Organization fields.

STEP 4: Click the Save button at the bottom of the Configuration tab.

Organization

Organization Morthwest Medical Center
Department Radiation Oncology
Division Physics

Location Bld 2 Rm 194

Figure 4-2: Configuration - Organization Field

User Defined Fields (UDF) are used to include additional information in the measurement database
records. (See Appendix C: Standard Database 1 alues for the database value definitions for recording and
reporting.) UDF data values are entered on the Dosimeter Assignment and Reading Screens, either at the
time of assignment or before executing a reading, as shown in the figures below.

Consult with your HIPAA compliance officer to ensure full compliance with regulations for
patient information handling.

To add a UDF, complete the steps below:

STEP 1: Log on under an Administrator account.
STEP 2: Navigate to the Configuration tab.
STEP 3: Double-click in the field next to the UDF, and enter in the name. (Figure 4-3)

The default tab is Patient. To add an Exposure UDF, click the Exposure tab to
bring up the Exposure UDF table.
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STEP 4: Click the Save button at the bottom of the Configuration tab.

Some examples of Patient UDF include:

Height

BMI

Anterior-Posterior Chest Thickness
Primary Physician

Emergency Contact Phone Number

Blood Type

Allergies
| Patient | Exposure User Defined Fields . Paljentf%mE-i.‘.lﬂ.b;L'.l-'é"'_; User Defined Fields
Patient UDF 1 Telephone: Home # Phantom Type:
Patient UDF 2 Telephone: Cell # Exposure UDF 2 Phantom Thickness:
Patient UDF 3 Address: Street Number Exposure UDF 3 Phantom Material:
Patient UDF 4 Address: Street Exposure UDF 4 Dosimeter Depth in Phantom:
Patient UDF 5 Address: Apt/Unit # Exposure UDF 5
Patient UDF 6 Address: City or Town Exposure UDF 6
Patient UDF 7 Address: State or Province Exposure UDF 7
Patient UDF 8 Address: Country Exposure UDF 8
Patient UDF 9 Address: Zip or Postal Code Exposure UDF 9
Patient UDF 10 Email Address Exposure UDF 10
Patient UDF 11 Telephone: Work # Exposure UDF 11
Patient UDF 12 Exposure UDF 12
Patient UDF 13 Exposure UDF 13
Patient UDF 14 Exposure UDF 14
Patient UDF 15 Exposure UDF 15
Patient UDF 16 Exposure UDF 16
Patient UDF 17 Exposure UDF 17
Patient UDF 18 Exposure UDF 18
Patient UDF 19 Exposure UDF 19
Patient UDF 20 Exposure UDF 20

Figure 4-3: UDF Examples

NOTE: Once established, only new UDFs should be added. Editing a previously established UDF at
a later date can lead to database anomalies, because the new definition label may not correlate with
previously collected database entries.

microSTAR®ii User Manual v1.3 22



MIICro: i

medical dosimetry system

The Reading Parameters should be set at the time of installation. The system has three reading

parameters:

1.

3.

Read Interval

The time (in milliseconds) between successive readings. During installation it is set to the
minimum interval necessary for accurate and efficient readings.

Reading Repetitions

The number of times that a single dosimeter will be read in a single measurement cycle. The
range available is based on the Dose Reading Mode value:

- Average reading mode range is 2-5.

Two times is the minimum reproducible read, and five times is the highest
number of reads that can be performed without reading depletion effects impacting
accuracy. (This is important for low-dose readings performed with the Strong Beam.)

- Individual reading mode range is 1-99.
Verification Threshold
The threshold set for background dose readings. If the background dose is higher than this
value, then the pre-assignment test will fail. The default and recommended value is 500 counts.
The value can be lowered for very low dose applications to reduce the acceptable limit.

Reading Parameters
Read Interval (milliseconds) | _2000
Reading Repetitions 4 =

Werification Threshold 00 L
(strong beam)

Figure 4-4: Configuration - Reading Parameters

The Daily QC Control Limits values are established as part of installation. These values should not be

changed unless a significant and expected change in the reader status has occurred (e.g., service or

preventative maintenance).

The Daily QC limits are changed through the Reader QC Tests on the QA tab. When the test is run and
accepted, the values on the Configuration tab will automatically update. (For more information on

updating the QC Control Limits, see section 5.2.) In the event that the QC limits were changed in

errot, the limits can be reset manually on the Configuration tab by an Administrator.

To reset the Daily QC Control Limits complete the following steps:

STEP 1: Log on to the microSTARIii application with an Administrator account.
STEP 2: Navigate to the Confignration tab.
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STEP 3: Update the Daily QC Control Limits tields.
STEP 4: Click the Save button at the bottom of the Configuration tab.

—Daily QC Control Limits

Dark Lower
Dark Upper
PMT Lower
PMT Upper
PDiode Lower

PDiode Upper

_6830 %

_7558 =

_1067 %

20 (2

966

Figure 4-5: Daily QC Control Limits

4.2.5 System Compliance Checks

The microSTARIi application has a set of built-in compliance checks designed to ensure quality tests

are completed, the dosimetry selections and validations are completed, and the settings are correct. If

compliance criteria are not met, the operator will see a warning message. These compliance checks are

selected by default. They can be turned off/on in the Configuration tab.

NOTE: If the settings are turned on, you will not be able to proceed with operations until you have

met the compliance requirements. If the settings are turned off, you will still receive a warning message

that the compliance requirements have not been met, but you will be able to proceed with operations.

COMPLIANCE SETTING

Verification readout or assignment.

DESCRIPTION

Force Dosimeter Preassignment A dosimeter must be verified as unexposed prior to

This setting is used with the Use Dosimeter Background

Correction setting. If background correction is enabled,

Force Dosimeter Preassignment 1 erification 1s enabled and
cannot be disabled.

This setting is recommended for medical dosimetry

applications to comply with professional standards and

best practices.

Force Calibration Dosimetry Use  Calibration Type and Dosimeter Use Type must match for

Type Match the dosimeter to be read.

This setting is recommended for medical dosimetry

applications and optional for other applications.

microSTAR®ii User Manual v1.3

24



MICrOSTARII

medical dosimetry system

COMPLIANCE SETTING

Force Daily QC Test

DESCRIPTION

Daily QA test must be passed in order to perform a
dosimeter read.

This setting is recommended for medical dosimetry
applications and optional for other applications.

Force Calibration Hardware Settings
Match

Current hardware settings must match the hardware
settings for the selected calibration in order to perform a
dosimeter read.

This setting is recommended for all dosimetry

applications. It should only be turned off if directed by
LANDAUER personnel during troubleshooting.
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CHAPTER 5 READER QUALITY
ASSURANCE

The microSTARIii Quality Assurance (QA) program is designed to ensure optimal reader performance
for the medical dosimetry application. In addition to manufacturing QA tests of reader and screened
nanoDots and verification of reader performance at installation, routine Quality Control and

Preventive Maintenance tests should be completed on an on-going basis.

All routine QC tests are run on the 0.4 tab.

MICro Ii medical dosimetry system

Reading = Dosimeter Assignment | Calibration | Data | Sensitivity Assessment QA | Backups | Eventlog | Configuration  About

Reader Daily OC Tests
Step 1: Reader Intrinsic Stability Test
Step 2: Dosimeter Reading Reproducibility Test

i. Start |

Currant Daty QC Status

Last QC Test Performed: 12/17/2015 8:27:20 AM

Reader QC Tests

Background Readings

Start | verify / Establish Population Background Dosimeter |
| QC Control Limits }

Test Date / Time: 12/15/2015 4:46:12 PM i

Serial Number: DN092696541 |

Average Counts (strong): 41 |

]

Dosi Verification Pre-Assi: Average Counts (weak): 12 \
}

start ] Read Population Background 1
| Reference Dosimeter !

|

stan Verify Dosimeters Using Population )
! Background Reference }

i

: : i i |

Start Verify Dosimeters Using Individual ‘
i

advancedoperator Reader: DEFAULT m Use Mode: Automatic

Figure 5-1: QA Tab
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Routine QA tests support the two main types of microSTARIii readings:

1.

Intrinsic
Readings generated in Self-Test mode without a dosimeter. These readings are used to
characterize the reader performance and monitor stability. They assess the stability of the PMT
and LED output using a sentinel Photodiode (P-Diode). These tests are focused on the
following values:
- Dark Countis an indicator of PMT and electronics’ dark current and can be influenced
by electronic noise or stray light leakage into the reader.
- PMT assesses the stability of the PMT and LED operating together (similar to routine
dosimetry measurements).
- P-Diode assesses the stability of the LED light output, independent of the LED, using
the photodiode.
The minimum (MIN), maximum (MAX), average (AVG), standard deviation (STDEV), and
coefficient of variation (CV) are computed across all measurement cycles.
Dosimetry
Readings of nanoDot dosimeters used to measure the dose of radiation the dosimeters have

been exposed to.

The Reader QA tests are grouped into two main tests:

1.

Reader Daily QC Tests

These tests should be completed every day the reader is being used to ensure the reader is
stable and the dosimeters can be consistently read. Both types of readings (intrinsic and
dosimetry) are completed as part of Daily QC Tests.

Reader QC Tests

These tests should be done as part of installation and periodically during operations as part of
general maintenance. This test first establishes QC Control Limits (at installation) and
verifies /allows you to update QC Control Limits after a major change.

For information on the Dosimeter Verification Pre-Assignment section of the QA tab, see Chapter 5.

5.1

Reader Daily QC Tests

The Reader Daily QC Tests are required prior to completing dosimetry reads (unless the compliance
check is turned off, see section 4.2.5 for details).

The Current Daily QC Status on the QA can be one of three statuses:
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Do not perform medical dosimetry measurements if the Daily QC Status is

A Failed.

The Daily QC Tests are completed in two steps:

1.

Reader Intrinsic Stability Test

Runs five cycles of intrinsic measurement data and compares the data with upper and lower
control limit thresholds (CTRL-LL and CTRL-UL, respectively) for Dark, PMT, and P-Diode.

In order to pass the test, the following criteria must be met:

-  PMT & P-Diode AVG: Fall between the upper and lower Control Limits

- Dark: None are greater than 20.
Dosimeter Reading Reproducibility Test
Reads a high-dose (100 cGy) consistency nanoDot ten times in sequence. This cycle verifies
the reader is operating reliably and consistently for medical dosimetry measurements. To pass
the test, the coefficient of variation (CV) across all readings should be < 1.0%.

Two high-dose consistency nanoDots were included with the microSTARii
shipment. If you need replacement nanoDots contact LANDAUER Technical Support. (See
Section 12.1 for contact details.)

To run the Reader Daily QC Tests, complete the following steps:

STEP1: Log on to the microSTARIi application with an Operator or Advanced Operator

account.

STEP 2: Navigate to the 0.4 tab.
STEP 3: Under Reader Daily QC Tests, click the Start button (Figure 5-1). The Reader Intrinsic

Measurement Test will start. When it is complete, click OK on the Reader Daily QC
Test results prompt. The report will be updated with a colored bar reflecting the test
results (green for a passed test, red for a failure). The test will move on to the next step
if the test is passed.

STEP 4: In the Daily QC Test: Step 2 prompt, enter the serial number or scan the barcode for a

high-dose consistency nanoDot.

STEP 5: Place the consistency nanoDot in the reader drawer with the barcode facing up. Ensure

the nanoDot is sitting flat. Close the drawer completely. (See Figure 3-2 for correct
nanoDot positioning.)

STEP 6: Click OK to start the Reading Reproducibility Test. When it is complete, click OK on

the Reader Daily QC Test results prompt. The report will be updated with a colored
bar reflecting the test results (Figure 5-2).

STEP 7: Click the Complete button to complete and exit the test.
STEP 8: Ifeither test was failed, resolve the error and rerun the test. (See section 72.6.7 Reader

Daily QC Tests Failure for troubleshooting information.)
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Reader Daily QC Test Started: 12/21/2015 2:32:22 PM
# Dark PMT P-Diode # Raw Counts
1 8 912 943 1 99173
2 1 850 954 2 98520
3 11 860 874 3 98760
4 13 923 939 4 983044
5 6 861 950 5 93284
6 99568
MIN 1 850 874 7 99307
MAX 13 923 954 8 99092
CTRL-LL 0 844 845 9 99331
CTRL-UL 20 933 934 10 99571
AVG
STDEV 4.658 33.641 32.947
v 0.597 0.038 0.035 AVG 99015.000
STDEV 592.566
v

Motes

Complete

Figure 5-2: Daily QC Tests — Passed

When the Daily QC Test is passed, the status on the (.4 and Reading tabs will be updated to Passed.

A copy of the report is saved on the computer (C:\Program Files\LandauerInc\microSTARIii
Reader\Reports) and can be accessed through the Reader Reports shortcut on the desktop. (For more
information see section &.7.4 microS T ARii Daily QC Test Report.)

5.2 Reader QC Tests

The reader QC test is an intrinsic test that is completed during installation to set a baseline for reader
performance. This test should be run post-installation to define new control limits in the following

cases:

The reader has undergone preventive maintenance.
The reader has undergone repair.

You have been instructed by LANDAUER Technical Support to re-establish your limits.
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In order to pass the Reader QC tests, the following criteria must be met:

1. Dark Count MAX: < 20
2. PMT Count CV: <0.05 (5%)
3. P-Diode Count CV: <0.05 (5%)

To verity QC Control Limits meet the criteria, complete the following steps:

STEP 1:

STEP 2:
STEP 3:
STEP 4:
STEP 5:

STEP 6:

Log on to the microSTARIii application with an Operator or Advanced Operator

account.

Navigate to the Configuration tab. Note the values in the Dazly QC Control Limits section.

Navigate to the (A tab.

Under Reader QC Test, click the Verify/ Establish QC Control Limits Start button. (See

Figure 5-1.)

A High precision intrinsic measurement ftest prompt will appear. Confirm there is no

dosimeter in the reader and that the door is closed.

After 20 cycles of measurements have been completed, the report will be updated with

a colored bar reflecting the test result (green for a passed test, red for a failure). Click
OK on the test results dialog box.

High Precision Intrinsic Measurement Test

Reader Intrinsic Measurement Test

# Dark
1 7
2 10
3 13
4 2
5 12
6 5
7 14
8 17
9 6
10 9
11 9
12 18
13 8
14 17
15 0
16 2
17 15
18 17
19 10
20 13
MIN 0
MAX 18
CTRL-LL 0
CTRL-UL 20
AVG 10.200
STDEV 5.415
cv 0.531

PMT
887

P-Diode
892

Notes

Started: 12/21/2015 11:43:59 AM

Step 1: Review results

Step 2: Enter testing notes

Step 3: If test was successful and new
control limits are needed, check option
to update control limits

Step 4: Click Complete to save your
changes

[0 Update Control Limits

Complete

Figure 5-3: Reader QC Tests — Passed
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STEP 7: If the test passed, click the Complete button to complete and exit the test.
a. 'To maintain the system control limits, ensure the Update Control Limits check box

is unchecked (Figure 5-4) prior to clicking the Complete button.

b. To update the control limits, check the Update Control Limits check box (Figure 5-4)
prior to clicking the Complete button. Click OK on the confirmation message.
Navigate to the Configuration tab, and confirm the values have updated from the
previous entries (noted in Step 2).

O Update Contral Limits

Complete

Figure 5-4: Update Control Limits Option

If the test failed, click the Complete button to complete and exit the test. Do not
select the Update Control Limits check box. Resolve the error and rerun the test. (See
section 72.6.2 Reader QC Tests Failure for troubleshooting information.)

A copy of the report is saved on the computer (C:\Program Files\LandauerInc\microSTARIii
Reader\Reports) and can be accessed through the Reader Reports shortcut on the desktop. (For more
information see section 8.7.3 microS" I’ ARzi Control Limit Test Report.)

microSTAR®ii User Manual v1.3 31



MICrOSTARII

medical dosimetry system

CHAPTER 6 DOSIMETER
VERIFICATION &
PRE-ASSIGNMENT

Dosimeter dose verification measurements are used to record the amount of backeround dose (if an
g Y
present on a dosimeter prior to usage. This dose information is recorded and can be factored into the

measurement calculations.

This verification can be used for the following:

Background correction for low-dose applications

To ensure a dosimeter is unused and that it has not accumulated an unexpected dosage during
handling or storage prior to usage in high-dose applications

Dosimeter Verification Pre-Assignment measurements are run from the QA tab (Figure 5-1).

NOTE: The Use Dostmeter Background Correction setting must be enabled on the Confignration tab for the
results to be used for background correction. If the setting is not enabled, the formula will use a
background count value of zero. (See Background Correction in section 7.2.5 for more information.)

Dosimeter verification includes three processes that can be grouped into two main sets:

1. General Background Using Reference Dosimeter

This set of verification measurements allows the operator to use a single dosimeter in the lot

to determine the background dose and apply it to the rest of the lot. By only reading one

dosimeter, the rest of the lot can remain in their packaging.

a. Read Population Background Reference Dosimeter

This test is used to assess the exposure of a defined population of dosimeters. A single
nanoDot from the lot (reference dosimeter) is removed from its packaging and read. That
data is used to estimate background radiation exposure of the whole lot. This should only
be used when the group of nanoDots are from the same lot and are stored in the same
conditions.
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b. Verify Dosimeters Using Population Background Reference
Once the lot has a representative background radiation dose established from the
previous reading, this verification is run to apply the background dose information to
each nanoDot in the lot based serial number. This verification can only be run if the
Population Background Reference has been determined for the lot. The population
background reference information is applied to the nanoDot without having to remove
it from the packaging.
2. Individual Verification of Each Dosimeter
This verification readout is used to test each dosimeter for background dose. It requires that
each dosimeter be removed from its packaging to be read.
a. Verify Dosimeters Using Individual Background Readings
This verification is run on a nanoDot to determine the actual dose for the dosimeter
tested. Each nanoDot must be removed from the packaging and read individually. The
background counts are stored and can be used to correct for cumulative exposure to the
dosimeter prior to use. (This can improve accuracy in low-dose applications.)

For background reads, three measurements are obtained using the weak beam followed by
three readings using the strong beam. The background must be assessed in both modes, because it is
not known in advance whether the dosimeter will receive a high or low dose. To pass the test, the
strong beam counts must be lower than the Verification Threshold shown on the Configuration tab.
The default Verification Threshold is set to 500 counts, but can be adjusted by the System
Administrator. (For more information on Verification Threshold, see section 4.2.3 Setting the Reading
Parameters.)

Both sets of verification are run from the (.4 tab (Figure 5-1). All of the readout information can be
accessed from the Data tab.

General Background Using Reference
Dosimeter

To record a reference for the lot and apply the reference information to the lot, you must run both
the Read Population Background Reference Dosimeter and the Verify Dosimeters Using Population Background
Reference verifications.

Complete the following steps to run the Read Population Background Reference Dosimeter process:

STEP 1: Log on to the microSTARIi application with an Operator or Advanced Operator
account.

STEP 2: Navigate to the QA tab.

STEP 3: Click the Start button next to Read Population Background Reference Dosimeter.

STEP 4: Follow the steps on the screen.
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a. Select dosimeter type: screened or unscreened. (Yes or No in the Screened field.)
Click to put the cursor in the Dosimeter # field. Scan or enter dosimeter serial
number.

c. Place the nanoDot in the reader drawer with the barcode facing up. Ensure the
nanoDot is sitting flat. Close the drawer completely. (See Figure 3-2 for correct
nanoDot positioning.)

d. Click Read.
Review result and verify that the status is Passed. If not, repeat the test, check the
verify threshold on the Confignration tab, or use a different dosimeter.
Enter notes (if applicable).

g. Click Complete to save.

The Population Background Reference Dosimeter counts are written to the database and updated in
the Population Background Dosimeter section on the 0.4 tab. The remaining dosimeters in the defined
population can now be assigned this background value using the Population Background Reference
Dosimeter assignment.

Population Background Reference Dosimeter Started: 12/23/2015 11:29:09 AM
Step 1: Select dosimeter type: screened or unscreened Dosimeter Background Test
Serial Number Avg Counts (weak) | Avg Counts (stron,

Step 2: Scan or enter dosimeter serial number
Step 3: Click Read

Step 4: Review result and verify that the status is Passed.
If not, repeat the test, check the verify threshold, or use a different
dosimeter. If problem persists, contact Landauer customer service.

Step 5: Enter testing notes

Step 6: Click complete to save

Readings

Number of Counts Beam

Dosimeters to Verify
Number of
Dosimeters Verified

Screened |ZI
Dosimeter #

=N

e 1 b

Werification Threshold (strong beam): 500

Motes
Complete

Figure 6-1: Population Background Reference Dosimeter Screen
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Complete the following steps to run the [erzfy Dosimeters Using Population Background Reference process:

STEP 1: Log on to the microSTARIi application with an Operator or Advanced Operator
account.

STEP 2: Navigate to the 04 tab.

STEP 3: Verify the Population Background Dosimeter section on the QA tab has valid reference

information.
Population Background Dosimeter

Test Date / Time: 2/2/2016 11:29:59 AM
Serial Number: DB087020675

Average Counts (strong): 112

Average Counts (weak): 8

Figure 6-2: Population Background Dosimeter Section

STEP 4: Click the Start button next to Verify Dosimeters Using Population Background Reference.
STEP 5: Follow the steps on the screen.
a. Select the number of dosimeters to verify.
b. Select dosimeter type: screened or unscreened. (Yes or No in the Screened field.)
c. Click to put the cursor in the Dosimeter # field. Scan or enter dosimeter serial
number for each dosimeter to be verified.
d. Review result, and verify that the status for each dosimeter is Population Passed.
Enter notes (if applicable).
. Click Complete to save.

The counts are written to the database. If the data will be used for background corrections, a correction
will be made to the background counts to account for the relative sensitivity between the Population

Background Reference Dosimeter and the dosimeter being verified.

Population Background Reference Started: 11/17/2013 4:49:52 PM

Step 1: Select number of dosimeters to verify Dosimeter Background Test
Serial Number | Avg Counts (weak) | Avg Counts (strong) Status

Step 2: Select dosimeter type: screened or unscreened DNOS430871X a4 257 Fopulation Passed
DNO083531228 44 257 Population Passed

Step 3: S ter th | ber fi h d ter to b

veerFiJﬂed can or enter the serial number for each dosimeter to be Dioo14 1081 s 257 Population Passed
DNO80203094 44 257 Population Passed
DN080127624 44 257 Population Passed

Step 4: Review results
Step 5: Enter testing notes

Step 6: Click complete to save

MNumber of -
Dosimeters to Verify =

Mumber of 5
Dosimeters Verified
Screened Yes E

< m b

Verification Threshold (strong beam): 300

Notes
Complete

Figure 6-3: Verify Dosimeters Using Population Background Reference
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Verify Dosimeters Using Individual Background

Readings

Complete the following steps to run the Verzfy Dosimeters Using Individual Background Readings process:

STEP1: Log on to the microSTARIi application with an Operator or Advanced Operator

account.
STEP 2: Navigate to the QA tab.
STEP 3: Click the Start button next to Ierify Dosimeters Using Individual Background Readings.
STEP 4: Follow the steps on the screen.

a.
b.

C.

g.
h.

Select the number of dosimeters to verify.

Select dosimeter type: screened or unscreened. (Yes or No in the Screened field.)
Click to put the cursor in the Dosimeter # field. Scan or enter dosimeter serial
number to be verified.

Place the nanoDot in the reader drawer with the barcode facing up. Ensure the
nanoDot is sitting flat. Close the drawer completely. (See Figure 3-2 for correct
nanoDot positioning.)

Click Read.

Review result and verify that the status for each dosimeter is Passed. If not, discard
the dosimeter and select a replacement and run the verification again.

Enter notes (if applicable).

Click Complete to save.

The counts are written to the database. If the data will be used for a background correction, the

individual background measurement counts will be used in the dose calculation.

Individual Background Readings Started: 2/8/ 2016 10:39:53 AM

Step 10 Sabect number of dosimaters to verify Dosimeter Backgrouwnd Test

| Serial Number Avg Counts (weak) | Awg Counts (strong)  Status
| DBOsG0040EY 7 84 Fassed
DB0&5025210 ? 62 Passed

Step 2: Select degimeter type: screéndd or unscreened

Step 3: Scam or enter the serial number for dosimeter to be verified DB01065260 16 141 Possed

Step 4: Click Read DE0sF020108 10 104 Passed
DEOEI02508K i3 118 Passed

Step 5: Review result and verify that the status is Passed. If not,

discard dosimeter and select a replacement.

Setp 6: Repeat process for each dosimeter

Step 7: Enter testing notes

Step B: Chck complets b save

Numbrer of 5
Dosimeters to Verify =
Number of

Desimeters Verified

Weak
5 1 Wk
..... 15 Weak

Screened Tes =l 129 Strong

em——— 177 Stromg
Dosimeter # DEOE90250BK 148 Stromg

Husnibeer of demimeters to verify

Desired number of venficaions has been
reached.

Veriication Threshold (strong beam): 500

! Complete

Figure 6-4: Verify Dosimeters Using Individual Background Readings
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CHAPTER 7

microSTARIi is used to measure the dose for two main categories: Generic (unscreened nanoDots)
and Patient (screened nanoDots). Each category includes different reading criteria.

Generic: Typically used for QA or phantom dosimetry applications.

Patient: Typically used for medical dosimetry applications. This category includes enhanced
database and reporting features.

If the nanoDot is incorrectly positioned in the reader drawer (e.g., not set in
completely or put in with barcode facing down) the reader may be significantly damaged.
(See section 3.3 for correct nanoDot positioning.)

The following subsections provide the procedures for performing dosimeter measurements using
Generic and Patient categories on a fully-calibrated reader. The instructions provide basic
configuration information and values needed for the read procedure. For detailed information about
general and advanced configuration, see Chapter 4 Configuration.

Accurate dosimetry measurements require that a reader calibration has been established
using radiation exposure conditions similar to the measurement application radiation energy level,
dose level, and geometry, including the presence of overlying material that may attenuate the radiation
entering the dosimeter or surrounding material that may cause increased detection of scattered
radiation. Calibration is performed as part of the system installation and configuration. For detailed
information about reader calibration, see section 9.2 Measurement Calibration.
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7.1 Generic Dosimetry

Generic Dosimetry follows the basic process flow outlined in Figure 7-1 and is not associated with
use with patients (refer instead to Section 7.2 Patient Dosimetry).

QA Screen:
Verify Dosimeter(s)

(Optional but recommended)
Expose Dosimeters

Configuration Screen:
Set Operating Parameters

Calibration Screen:
Select Calibration

Reading Screen:
Read Dosimeter

6 Data Screen:
Export Data

Figure 7-1: Generic Dosimetry Process

STEP 1: Verify Dosimeter
a. Navigate to the 0.4 tab.
b. Run the Dosimeter Verification Pre-Assignment (if necessary). See Chapter 5 for
details.
c. Perform Reader Daily QC tests (if necessary). See sectzon 5.1 for more information.

STEP 2: Expose the Dosimeter(s)
Expose the dosimeter(s) according to the application of interest.

STEP 3: Set Operation Parameters
a. Navigate to the Configuration tab.
b. Update the following fields:

CONFIGURATION SETTING CONFIGURATION VALUE

Dosimetry Category Generic

Dosimetry Use Type Therapy, Diagnostic or Other (as applicable)
Dose Reading Mode Average or Individual (as applicable)

Beam Use Mode Automatic or Force Weak

Reading Repetitions Four (4) minimum recommended for Average;

Operator preference for Individual.

microSTAR®ii User Manual v1.3 38



MIICro: i

medical dosimetry system

C.

Click the Save button to update the parameters.

STEP 4: Select Calibration

a.

b.

C.

Navigate to the Calibration tab.

Click the check box in the Selct column for the calibration that matches the
measurement condition.

Click the Save button to update the calibration used.

STEP 5: Read Dosimeter

a.

b.

L.

j

Navigate to the Reading tab.
Verity the following fields:

- Patient Dosimetry Category value is Generic
- Current Calibration selection matches your entry in Step 4
- Calibration Use Type sclection matches your entry in Step 4

- Daily QC Status is Passed (if necessary)
Enter a Process ID value.
Click to put the cursor in the Dosimeter # field. Scan the dosimeter or enter the
serial number.
Place the nanoDot in the reader drawer with the barcode facing up. Ensure the
nanoDot is sitting flat. Close the drawer completely. (See Figure 3-2 for correct
nanoDot positioning.)
On the New Dosimeter dialog box, if the nanoDot is a screened nanoDot click
Yes to confirm, otherwise click No.
Click the Read button to initiate the readings. A number of sequential readings will
be completed (based on your Reading Repetitions configuration).
Unselect the Used check box for Outlier Reads, as necessary (see section 7.2.5 for
more information).
Click Complete to complete the reading.
Repeat steps d-h for each dosimeter.

STEP 6: Export Data

a.
b.

C.

Navigate to the Data tab.
Filter results by the Process ID column to pull your data set.
Click Export button.

The data export is available in XLS, PDF, and XML formats. For more
information on filtering the report, see section 8.2.
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Figure 7-2 shows the Reading tab when the system is configured for a Generic read.
micro ii medical dosimetry system

Reading \ Dosimeter Assignment | Calibration | Data | QA | Backups | Event Log | Configuration | About
Operational o Current Calibration Calibration Use Type Daily QC Status. 5 cess ID
Category Linear Low Dose LDLIN Cs137 06/13/2014 Therapy ‘
Linear Hich Dose. HDLIN Cs137 - 06132014 Therapy Carn - 5
Non-linear High Dose N/A N/A |
Results.
Used Read D Beom Used Test Counls
@ 1586 Weak 5585 131234
1587 Wesk 5563 130942
o] 1588 Weak 5541 130263
1589 Weak 5502 130500

User: alpha_medphys

Figure 7-2: Reading Tab (Generic)
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7.2 Patient Dosimetry @

Patient dosimetry can be broken into two main methods:

1. Radiation Therapy
2. Diagnostic Imaging

Each method has the same process steps, but they differ in the sequence of the process. Figure 7-4
shows the full process flow for both patient dosimetry methods. The .Assign Dosimeter step occurs at
different points based on the method used. For applications when the patient is known in advance,
the Radiation Therapy method should be used. If the dosimeter assignment is not known in advance
(e.g., dosimeters being sent to a central processing facility) use the Diagnostic Imaging method to
assign the dosimeter to a Patient ID after the exposure.

NOTE: If the dosimeter is not assigned to the patient prior to it being entered in for a reading or if
you attempt to read a calibration dosimeter, you will receive a message asking you to assign the device.
The read options on the screen will be disabled until the dosimeter is assigned.

MICrOSTARI|I medical dosimetry system

Reading
Operational e Current Calibration Calibration Use Type Daly QC Status Process ID
B Category Linear Low Dose LDLIN Cs137 06/13/2014 Therapy | passed | 15t fractor
patient Linear High Dose HDLIN Cs137 - 06132014 Therapy scroend Bl Dosimeter #
Norrlinear High Duse NA NA Yes 039
Patient
Info First Name ML Last Name: MRN / ID Date of Birth Sex
Maria B Campari 878246732 2/24/1983 Female
Exposure Dosimetry Measurement
Info Use Type Condition Dosimeter Position Radiation Quality Date / Time Bxposed
Therapy On Patient Mid Upper Back MV 9/12/2014 1:55:00 PM
Results
Used Read D Beam Used Test Counts RawCourts Dose (cGy)
61 Weak 5391 125976 191.087
(N T —
1562 Wesk 5% 12518 190073 Counts
1563 Weak 530 125260 190000 stdpev 317218
1564 Vieak 5301 125228 189952 e
1585 Weak 23 125603 190521

Avg RewCounts  Corected Background Courts i
15475 - [ 9, Do eCY)

—_— 190.327
Calibraion Factor  Sensitvity SAF il

665857 (X 0% X 100 f
Notes

User: alpha_medphys Reader: Reader 1 - Rad Onc Beam Use Mode: Automatic 9/15/2014 1:24 AM

Figure 7-3: Reading Tab (Patient)
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Radiation Therapy Diagnostic Imaging

QA Screen: 1 QA Screen:
Verify Dosimeter(s) Verify Dosimeter(s)

. 4

¥
Dosimeter Assignment Screen: 2 _

Assign Dosimeter(s) Bxpose Dosimeter(s)

9

. Dosimeter Assignment Screen:
Expose Dosimeter(s - .

Configuration Screen: Configuration Screen:
Set Reader Parameters Set Reader Parameters

Calibration Screen: Calibration Screen:
Select Calibration Select Calibration

Reading Screen: Reading Screen:
Read Dosimeter(s) & Read Dosimeter(s) &
Report (optional) Report (optional)

Figure 7-4: Patient Dosimetry

7.2.1 Radiation Therapy

STEP 1: Verify Dosimeter
a. Navigate to the 0.4 tab.
b. Run the Dosimeter Verification Pre-Assignment (if necessary). See Chapter 5 for
details.
c. Perform Reader Daily QC tests (if necessary). See section 5.1 for more
information.

STEP 2: Assign Dosimeter(s)
Complete the steps in the Assigning a Dosimeter to a Patient section.

STEP 3: Expose the Dosimeter(s)
The dosimeter(s) is placed on the patient during a clinical procedure or treatment
involving radiation to measure the dose associated with the procedure or treatment.

STEP 4: Set Operation Parameters
a. Navigate to the Configuration tab.
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b. Update the following fields:

CONFIGURATION SETTING CONFIGURATION VALUE

Dosimetry Category Patient

Dosimetry Use Type Therapy or Other (as applicable)

Dose Reading Mode Average

Beam Use Mode Automatic or Force Weak

Reading Repetitions Four (4) minimum recommended

Other Fill in all other options as required for the

dosimetry application and dose range studied
(i.e., Non Linear Calibration)

c. Click the Save button to update the parameters.

STEP 5: Select Calibration
a. Navigate to the Calibration tab.
b. Click the check box in the Se/ct column for the calibration that matches the current
clinical measurement condition.
c. Click the Save button to update the calibration used.

STEP 6: Read Dosimeter
a. Navigate to the Reading tab.
b. Verify the following fields:

- Dosimetry Category value is Patient
- Current Calibration selection matches your entry in Step 5

- Calibration Use Type selection matches your entry in Step 5

- Daily QC Status is Passed

c. Enter a Process ID value.

d. Click to put the cursor in the Dosimeter # field. Scan the dosimeter or enter the
serial number.

e. Review the Patient and Exposure Info fields. If there is data missing, click the field
to add the information, or click the More button to bring up the Edit screen.
Update the information, and click OK to save the changes.

f.  Place the nanoDot in the reader drawer with the barcode facing up. Ensure the
nanoDot is sitting flat. Close the drawer completely. (See Figure 3-2 for correct
nanoDot positioning.)

g. On the New Dosimeter dialog box, if the nanoDot is a screened nanoDot click
Yes to confirm, otherwise click No.
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STEP 1:

STEP 2:

STEP 3:

STEP 4:

Click the Read button to initiate the reading. A number of sequential readings will
be completed (based on your Reading Repetitions configuration).

Unselect the Used check box for Outlier Reads, as necessary (see section 7.2.5 for
more information).

Verity that the CV value is below 0.05 and that the average dose displayed is within
the expected range for the type of nanoDot (General Purpose or Screened) and
Dose Unit selection.

Click Complete to complete the reading.

On the Complete dialog box, select the Complete or Complete and Report option:

- Complete writes the data to the database.

- Complete and Report writes the data to a database and generates a Structured
Dose Report. The XML and PDF reports are written to the microSTARIii
Reports directory, accessed via the micro$S'T /AR Reports desktop shortcut or at
C:\Landauer_Inc\microSTARii Reader\Reports.

m. Repeat steps d-1 for each dosimeter.

To see the measurement data in the application, navigate to the Datza tab. For more
information on filtering the report, see section 8.2.

Verify Dosimeter

a.

b.

Navigate to the 0.A tab.

Run the Dosimeter Verification Pre-Assignment (if necessary). See Chapter 5 for
details.

Perform Reader Daily QC tests (if necessary). See section 5.1 for more

information.

Expose the Dosimeter(s)

The dosimeter(s) is placed on the patient during a clinical procedure or treatment

involving radiation to measure the dose associated with the procedure or treatment.

Assign Dosimeter(s)

Complete the steps in the Assigning a Dosimeter to a Patient section.

Set Operation Parameters

a.

Navigate to the Configuration tab.
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b. Update the following fields:

CONFIGURATION SETTING CONFIGURATION VALUE

Dosimetry Category Patient

Dosimetry Use Type Diagnostic or Other (as applicable)

Dose Reading Mode Average

Beam Use Mode Automatic or Force Weak

Reading Repetitions Four (4) minimum recommended

Other Fill in all other options as required for the

dosimetry application and dose range studied
(i.e., Non Linear Calibration)

c. Click the Save button to update the parameters.

STEP 5: Select Calibration
a. Navigate to the Calibration tab.
b. Click the check box in the Se/ct column for the calibration that matches the current
clinical measurement condition.
c. Click the Save button to update the calibration used.

STEP 6: Read Dosimeter
a. Navigate to the Reading tab.
b. Verify the following fields:

- Dosimetry Category value is Patient
- Current Calibration selection matches your entry in Step 5

- Calibration Use Type selection matches your entry in Step 5

- Daily QC Status is Passed

c. Enter a Process ID value.

d. Click to put the cursor in the Dosimeter # field. Scan the dosimeter or enter the
serial number.

e. Review the Patient and Exposure Info fields. If there is data missing, click the field
to add the information, or click the More button to bring up the Edit screen.
Update the information, and click OK to save the changes.

f.  Place the nanoDot in the reader drawer with the barcode facing up. Ensure the
nanoDot is sitting flat. Close the drawer completely. (See Figure 3-2 for correct
nanoDot positioning.)

g. On the New Dosimeter dialog box, if the nanoDot is a screened nanoDot click
Yes to confirm, otherwise click No.
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Click the Read button to initiate the reading. A number of sequential readings will
be completed (based on your Reading Repetitions configuration).

Unselect the Used check box for Outlier Reads, as necessary (see section 7.2.5 for
more information).

Verity that the CV value is below 0.05 and that the average dose displayed is within
the expected range for the type of nanoDot (General Purpose or Screened) and
Dose Unit selection.

Click Complete to complete the reading.

On the Complete dialog box, select the Complete or Complete and Report option:

- Complete writes the data to the database.

- Complete and Report writes the data to a database and generates a Structured
Dose Reports. The XML and PDF reports are written to the microSTARii
Reports directory, accessed via the micro$S'T /AR Reports desktop shortcut or at
C:\Landauer_Inc\microSTARii Reader\Reports.

m. Repeat steps d-1 for each dosimeter.

To see the measurement data in the application, navigate to the Data tab. For more
information on filtering the report, see section 8.2.

Consult with your HIPAA compliance officer to ensure full compliance with regulations for

PII handling.

If you do not see the patient in the listing, use the search function to find the patient record.

(Searching by Last Name or MRN/ID is a quick way to pull the patient record.)

Adding 2 New Patient

Complete the following steps to add a new patient record:

STEP 1:

STEP 2:
STEP 3:
STEP 4:

Log on to the microSTARIi application with an Operator or Advanced Operator

account.

Navigate to the Dosimeter Assignment tab.
Click the Add Patient button.
Enter the patient information in the Patient Info dialog box (Figure 7-5):

a.

o po o

MRN/ID . Age (auto-populates based on Date
First Name of Birth)

Middle Initial g Sex

Last Name h. Notes

Date of Birth i.  User Defined Fields
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B Patient Info = | |
MRM / ID User Defined Fields
o Allergies e e e
First Name Blood Type
Jane Height
Middle Initial BMI
A
Last Name
Doe
Date of Birth Age
11/19/196 || 55
Sex

i| Female E
Motes
= )

Figure 7-5: Patient Info Dialog Box

STEP 5: Click OK to save the patient record.

Editing Patient Information

Patient data can be changed at any time for future reporting. Complete the following steps to edit an
existing patient record:

STEP 1: Log on to the microSTARIi application with an Operator or Advanced Operator
account.
STEP 2: Navigate to the Dosimeter Assignment tab.
STEP 3: Double-click on the row for the patient record.
OR
Click the row to select, then click the Edit Patient button.
STEP 4: Edit the fields in the Patient Info dialog box (Figure 7-5).
STEP 5: Click OK to save the changes.

Deleting Patient Information

Patient demographic database entries should only be deleted when the patient
did not have a dosimetry measurement or if the data has been exported or transferred to a
A separate database. Deleting patient records after a dosimeter readout will permanently
remove the associated dosimetry record from the database. In order to restore the information,
you would have to restore the backup from that point in time.

Complete the following steps to delete existing patient record:

STEP1: Log on to the microSTARIi application with an Operator or Advanced Operator
account,

STEP 2: Navigate to the Dosimeter Assignment tab.

STEP 3: Click the row of the patient record to select, and click the Delete Patient button.

STEP 4: Click OK on the confirmation prompt.
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7.2.4  Dosimeter Assighment

Dosimeter patient assignments are managed on the Dosimeter Assignment tab.

. v
MICIro Il medical dosimetry system
Reading Dosimeter Assignment ‘ Calibration Data QA Configuration
ps:::ﬁ:; MRN / 1D First Name Last Name Date of Birth Sex D T
[~ [=]| search worklist Al
MRN/ID First Name Last Name Date of Birth Sex Serial Numb MRN
12345 Jane Doe 11/19/1980 Female
54321 John Doe 07114/1575 Male

Delete

Edit Patient Patient

‘ Add Patient

About

(® Last 24 Hours

First Name  Last Name

7

Select a Patient to assign dosimeters

Dosimeters in Queue: 0 Export
Worklist

Figure 7-6: Dosimeter Assignment

Assigning a Dosimeter to a Patient

STEP 1:

STEP 2:
STEP 3:

STEP 4:
STEP 5:

Log on to the microSTARIi application with an Operator or Advanced Operator
account.

Navigate to the Dosimeter Assignment tab.

Click to highlight the patient row. (If the patient is not in the database, follow the
instructions in the TIP: If you do not see the patient in the listing, use the search
function to find the patient record. (Searching by Last Name or MRN/ID is a quick
way to pull the patient record.)

Adding a New Patient section.)

Click the Select Patient button. The Daszmeter 1D section will be displayed.

Enter Dosimeter Serial Number | |  Required Dosimeter Count = _3 =
Senial Number Stalus Position on Patient
DNO74260076 Assignment Pending
DNO7413224B Agsignment Pending

DNO74070186 Assignment Pending

Edit Remove Dosimeters assigned: 3 of 3 Update
Assignment | | Assignment Assignment

Figure 7-7: Dosimeter Assignment - Dosimeter ID Section
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STEP 6:

STEP 7:

STEP 8:

STEP 9:

STEP 10:
STEP 11:
STEP 12:
STEP 13:

Enter in the Required Dosimeter Count (number of dosimeters that will be assigned
to this patient).
Click to put the cursor in the Enter Dosimeter Serial Number field. Enter in the serial
number or scan in each dosimeter. The dosimeters will be listed as Assighment
Pending.
Double-click on the row for each dosimeter line item.
OR
Click to select, and click the Edit Assignment button.
In the Exposure Info dialog box:
a. Dosimetry Category: Verify that the value is Patient.
b. Dosimeter Use Type: Sclect the application type (Diagnostic, Therapy, or
Otbher).
c. Other Fields: Optional
Click OK to save changes.
Complete Steps 7-9 for all Assignment Pending dosimeters.
Click the Update Assignment button.
Click OK on the confirmation prompt to update the assighments and include them
on the Assignment Worklist.

Patient Information and Exposure Information for assigned dosimeters
(even those in the worklist) can be edited or added at any time on the Reading Screen
prior to initiating the dosimeter reading.

All assigned dosimeters appear on the Assignment Worklist. This worklist tracks all dosimeters that

have not been read. This report can be used to confirm the accuracy of the Patient or Exposure

Information against other information systems prior to dosimeter readout. (For more information,

see section 8.7.7 Assignment Worklist.)

Editing Assigned Dosimeters

STEP 1:

STEP 2:
STEP 3:
STEP 4:
STEP 5:

STEP 6:
STEP 7:

Log on to the microSTARIi application with an Operator or Advanced Operator
account.
Navigate to the Dosimeter Assignment tab.
Click to highlight the row for the patient.
Click the Select Patient button. The Dosimeter ID section will be displayed (Figure 7-7).
Double-click on the row for each dosimeter line item.
OR
Click to select, and click the Edit Assignment button.
Edit the Exposure Info in the dialog box.
Click OK to save changes.

Deleting Assigned Dosimetets

STEP 1:

Log on to the microSTARIii application with an Operator or Advanced Operator

account.
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STEP 2: Navigate to the Dosimeter Assignment tab.

STEP 3: Click to highlight the row for the patient.

STEP 4: Click the Select Patient button. The Dosimeter ID section will be displayed (Figure 7-7).
STEP 5: Click to highlight the dosimeter, and click the Remove Assignment button.

STEP 6: Click OK on the confirmation prompt.

Omitting Outlier Readings
In the Average dose reading mode (in the Ser Operation Parameters step of both Generic and Patient
Dosimetry), you can omit outlier, or irregular, measurements, while a reading session is in progress.

All acquired readings have their Used check box selected by default. To omit an Outlier Reading, clear
the check box next to that individual reading. The reported dose, which dynamically updates as
readings are acquired, is automatically recomputed whenever any individual reading’s Used status
changes.

Background Correction
Dosimeters may be exposed to a background dose from to natural background radiation during
transportation or storage or exposure to radiation from other sources in the medical environment.
The dose calculation formula on the Reading tab corrects for this additional dose. The dose is
determined using the Dosimeter Verification Pre-Assignment function. To set the value, use the
instructions in Chapter 5.

To turn on this feature, complete the following steps:

STEP 1: Log on to the microSTARIi application (all three default profiles have the necessary
permissions).

STEP 2: Navigate to the Configuration tab.

STEP 3: Sclect the check box next to Use Dosimeter Background Correction.

STEP 4: Click the Save button to commit the changes.

Enabling this setting automatically enables the Force Dosimeter Preassignment Verification
compliance check. (See section 4.2.5 Systern Compliance Checks for more information.)
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CHAPTER 8 REPORTING

8.1 Available Reports

REPORT DESCRIPTION

Assignment Worklist  Listing of all unread assigned dosimeters (PDF, XLS, and XML)

Calibration Data Spreadsheet containing an export of the calibration information from
the Calibration tab

microSTARIi Control ~ Output from the Reader QC Test — Verify/Establish QC Control Limits
Limit Test Report (PDF, XLS, and XML)

microSTARii Daily

QC Test Report Output from the Reader Daily QC Tests (PDF, XLS, and XML)
est Repor

Sensitivity Assessment  Results of the Sensitivity Assessment test (XLS)

Structured Dose An individual report for a patient dosimeter measurement (XML and
Report PDF)

8.1.1  Assignment Worklist
The Assignment Worklist is shown on the Doszmeter Assignment tab (Figure 7-6). Assigned dosimeters

shown in the worklist are those which have not completed their use cycle, (i.e., have not yet been

read).

Use the A/ and Last 24 Hours radio buttons to filter the worklist. The default setting is Last 24 Hours.
If you need to see information beyond that range, select the .4/ radio button.

As dosimeters are read on the Reading tab they will be removed from list, which makes the Assignment
Worklist a useful tool to manage dosimeter workflow and tracking electronically. This report can be
exported for manual tracking and to confirm the accuracy of the Patient or Exposure information

against other information systems prior to dosimeter readout.
To export the worklist, complete the instructions below:

STEP 1: Log on to the microSTARIi application as an Operator or Advanced Operator.

STEP 2: Navigate to the Dosimeter Assignment tab.

STEP 3: Click the Export Worklist button. The export is saved to C:\Program
Files\LandauetInc\microSTARIi Reader\Reports
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8.1.2 Calibration Data Export

The calibration data from the Ca/ibration tab can be exported into a spreadsheet to support calibration

documentation and provide verification.

To exportt the calibration data, complete the instructions below:

STEP 1:
STEP 2:
STEP 3:
STEP 4:
STEP 5:

Log on to the microSTARIi application as an Operator or Advanced Operator.
Navigate to the Calibration tab (Figure 9-2).

Click the Export button.

Enter a filename and location for the XLS file.

Click Save to save the export.

8.1.3 microSTARIii Control Limit Test Report

After a Verify/ Establish QC Control Limits test is tun, the microSTARii Control Limit Test Report (PDF,
XLS, and XML versions) is saved to C:\Program Files\LandauerInc\microSTARii Reader\Reports.
It includes the results for all 20 reads, the final values, the test results (pass/fail), and if the Control

Limits were updated based on the results.

University of Somewhere Med Cir Radiation Oncology
MicroSTARIii Control Limit Test Report
Date [ Time of Test: 09/23/2013 06:00:54 PM
Reader: DEFAULT
Test Peformed by: alpha_medphys
High Precision Intrinsic Measurement Test Control Limits Updated: Yes
Reading Dark Counts PMT Counts P-Diode Counts
1 12 17501 1105
2 11 17334 1113
3 ] 17475 1100
4 o 17321 1121
5 10 17224 1111
] ° 17350 1088
7 12 17238 1004
a 13 17308 1084
] 10 17218 1107
0 8 17483 1083
11 13 17172 1083
12 10 17068 1078
13 13 17073 1102
14 5 17388 1083
15 11 17278 1102
18 o 17112 1084
17 9 17222 1083
18 14 17220 1085
19 13 17267 1008
20 10 17084 1085
Min (] 17068 1078
Max 14 17501 1121
CTRL-LL [] 16403 1042
CTRL-UL 20 18130 151
AVE 10.850 17266.500 1096.550
STDEV 1.872 131.459) 11.413
v 0.176 0.008 0.010
Test Result FASSED PASSED PASSED
Comments:
Signature of Reviewer: Date Reviewed:
IMPORTANT NOTE: Reader Contrcl Limits shoukd anly be changed when Justiie, Le. after reader repair or preventative maintenance consistent with QA "Best Practices’”,
Contact Landeuer Custommes Sérvice at 1-500-561-2708 i reader Daily QC resus excesst Control Limis.

Figure 8-1: Example Control Limit Test Report (PDF)
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8.1.4  microSTARIii Daily QC Test Report

After both steps for the Reader Daily QC Tests are run, the microSTARii Daily QC Test Report
(PDF, XML and XLS versions) is saved to C:\Program Files\LandauerInc\microSTARIii
Reader\Reports. It includes the results for all cycles/reads, the final values, and the test results

(pass/fail).

MicroSTARIi Daily QC Test Report

Diate / Time of Test: 06/22/2014 12:08:03 PM
Reader: Reader 1- Rad Onc

Test Peformed by: alpha_medphys
STEP 1: Daily Intrinsic Measurement Test
Reading Dark Counts PHMT Counts P-Diode Counts
1 3 8220 m:!c'll
2 3| BO71, 1025}
3| 2 8237 1005}
4 B 8185 1028)
H 1 B8128) 1042]
Min 1 EO71 mf.l
Max E 8237 1ﬂ
CIRL-LL o 240 551
CTRL-UL 2 8343 1057
AVG 2600 8168200 1026.000]
STDEV 1.140] 63,489 13.388]
o 0439 0.008 0.013]
Test Result PASSED PASSED PASSED

STEP 2: Reading Reproducibility Test

Reading Element Counts
65402
5341
4553

1
2
3
4 65054
5 64780
5 64972]
7 54994
8 4840
E 54459
10 ELE
AVG E458.801
STOEV 275208
cv oood|
Test Result PASSED |
Comments:
of Reviewer: Date d.

IMPORTANT NOTE: Remacer Gontrod Limits should niy be changed when Justified, e, afler reader repair or preveriative malimenance consistent with Q4 “Best Practices™.
Contact Landanser Cusfomer Servics at 1-800-561-2708 I reader Diily OC resilts anccmed Conbol Linits.

Figure 8-2: Example Daily QC Test Report (PDF)

8.1.5  Sensitivity Assessment
After the Sensitivity Assessment is completed (section 9.4.3), a report will be produced showing the

following information:
nanoDot Population Statistics
Labeled Sensitivity Range
% Difference in Labeled vs Adjusted Sensitivity (Min, Max, Avg)

nanoDot Population Labeled Sensitivity Range % Difference in Labeled vs Adjusted Sensitivity
Statistics
0.79 to 0.96 Min -2.62 % Max 4.39 % Avg 1.62 %

Figure 8-3: nanoDot Population Statistics
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Selected nanoDot Data

Serial Number New SAF*
Labeled Sensitivity SAF* Lookup (current SAF if custom value
Adjusted Sensitivity saved)
% Difference
gilé‘cmd i Serial Number Labeled Sensitivity  Adjusted Sensitivity % Difference New SAF* SAF* Lookup
DBO82070614 0.82 0.836 1.95 9% 1.020 Mone

Figure 8-4: Selected nanoDot Data

Additional nanoDot Information

Case Serial Number E1_Counts_Corrected
Reader Name Calibration ID

Read By Deep Dose

Read Date Time Avg Dose

Used Stdev

E1_Counts (A%

CaseSerialNumber ReaderName ReadBy ReadDateTime Used E1_Counts El_Counts_Corrected CalibrationID DeepDaose
DB082070614 1604 | Tester 08/10/2014 08:14 PM @ 108428 132229.269 17 203.430
DE082070614 1604 | Tester 08/10/2014 08:14 PM [l 108894 132797.562 17 204.304
DE082070614 1604 | Tester 08/10/2014 08:14 PM [ 108634 132480.489 17 203.816
DB0B2070614 1604 | Tester 08/10/2014 08:14 PM & 108766 132641.465 17 204.064

Figure 8-5: Readings Information

Avg Dose 203.903 Stdev 0.373 cv 0.002

Figure 8-6: Summary Information

The exported XLS includes four worksheets:

1. Info contains the overall population information including the minimum, maximum, and

average %o difference between labeled and adjusted sensitivity.

2. Summary Report lists the sensitivity assessment results for each dosimeter including the

percent difference between labeled and Corrected or Adjusted Sensitivity.
3. Data contains all the reading data for the nanoDot population.

4. Calibration identifies the calibration data and calibration factor used in the calculation of dose

for dosimeters in the test population.

A Structured Dose Report (SDR) contains information about a patient dosimetry Read. It includes:
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Organization Information Exposure Conditions
Date/Time of Report Results

Patient Information Comments
Dosimeter Information Signature Field

This report is generated during the Patient Dosimetry reading. When the read is complete, click the
Complete and Report button on the Complete confirmation prompt to generate the report. (For more

information, see section 7.2 Patient Dosimetry.)

University of Somewhere Med Ctr Radiation Oncology

MicroSTARIi Patient Dosimetry Quality Assurance Report
Date ! Time of Report: 08/20/2015 D1:57:52 PM

Patient

Last Name: Doe

First Name: Jane

Middle Name: A

MRN: 9999999999

Sex: Female

Date of Birth: 10/26/1941

Dosimeter
Serial # DN074260076
Screened: True

EKEOSUF@ Conditions
Position on Patient: Lt. Lower Back

Depth (cm): N/A

Buildup Used: N/A

Buildup Thickness (cm): N/A

Buildup Material: N/A

Field Size (cm): 10 x 10

SSD (cm): 105.0

Date / Time of Exposure: 08/19/2015 11:00:00 AM
Radiation Quality: 6MV

Results

Date / Time of Reading: 08/20/2015 11:00:02 AM
Measured Dose (cGy): 204.595

Prescribed Dose (cGy): 100.0

Percentage Dose Delivered: 204.59%

Comments:

Name of Medical Physicist Reviewer (Print Clearly)

Signature of Medical Physicist Reviewer

Date Reviewad

IMPORTANT DISCLAIMER: This dose report is provided to assist with verification of results obtained via primary dosimetry systems, consistent with medical
dosimetry QA and "best practices™. As such, patient care decisions must not be driven by the results reported herein.

Figure 8-7: Example SDR

This report can be used to support third-party reimbursement for dosimetry services. It can also be
used as a mechanism to record the dosimetry data into the patient’s Electronic Medical Record for

documentation purposes.
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8.2

8.2.1

Report Filtering

General Information

Table data on each tab can be sorted in ascending and descending order by clicking on the column

header. Columns can be arranged by clicking and dragging the column to the desired location.

8.2.2

Icons

ICON DESCRIPTION

g The Column Picker allows you to customize the columns visible in the
table.

The Clear Filters button clears the filters set for all columns (button at

the beginning of the row) or the specific column (button in each column
filter field).

8.2.3

Advanced Filters

The data sets on the following tabs can be filtered based on complete/partial text:

Dosimeter Assignment
The dosimeter assighment patient information table can be filtered. (The search fields do not
include UDF.)

Data
All data columns can be filtered based on text or predefined filters based on existing content.
All report data can be filtered by Report Type, Reader, and Date Range.

NOTE: In order to use the date range filter, select the Custom radio button.

Event Log

All event columns can be filtered based on text or predefined filters based on existing content.

The Data and Event Log filters support the following search criteria:

A b=

Selective inclusion/exclusion of logical condition data by True or False status

Selective inclusion/exclusion of any data value for a specific attribute from search result
Text-based filters (includes: =, # , contains, begins with, ends with)

Number-based filters (includes: =, #,>,>, <, <

Advanced text- and number-based filters that can combine basic text or number filter criteria
in an AND/OR logical framework
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8.2.4

ModuleMame Routine LogType % ComputerName UserName
~@ —
——————————————————— i - Erl#ar

ctriService L=l HAM_WINT
frmMain | Text Filters ] | Equalsm
:rm:ain - (W] (A - Does Mot Equal...
rmMain —

- [¥] (Blanks) : ;
DGridConfig - [¥] BaseltemClass = b
BaseltemClass - [f] BReader r Ends With...
BaseltemClass - [ ctriService e Contains...
DImportBxpart - [¥] DCalibration _
DGridConfig --[¥f] DDataCperations e
BaseltemClass DGridConfig i HAM_WINT
BaseltemClass - l'_“"“"+l n HAM_WINT
DImpartExport HAM_WINT
frmMain [ ok || cancel | Ham_wmz
frmMain THAM_WINT

Figure 8-8: Text Filter Menu

Data Template

On the Data tab, you can save a report template for custom column order/visibility, filters, and other

settlngs.
Report Type Readers Read Date Range
Readings () Current Reader StartDate | 12/19/2015 08:55:05
. g @Al Opnelt et o [-] (O cCustom ? ~
() Intrinsic Measurements (O All Readers S End Date |12/25/2015 -

TestID 4 MeasurementID  + Reader Name + Date Read -+ Process Number 4 Process Type & Dark Counts 4 PMT Counts -+ P-Diode Counts -+

ac
1

5 85 DEFALULT 12/21/2015 2... Default Daily QC Daily QC 6 861 as0

5 84 DEFALLT 12/21/2015 2... Default Daily QC Daily QC 13 923 639

5 83 DEFALLT 12/21/2015 2... Default Daily QC Daily QC 11 860 874

5 82 DEFAULT 12/21/2015 2... Default Daily QC Daily QC 1 850 a54

5 81 DEFALLT 12/21/2015 2... Default Daily QC Daily QC g 912 043

Templates

E| ¥ Include Filters ‘ Delete ‘ ‘ Save ‘ Filtered Results: 5 rows (80 excluded)

STEP 1.
STEP 2:
STEP 3:
STEP 4:
STEP 5:

STEP 6:

Figure 8-9: Data Report Template

To create a template, complete the following steps:

Log on to the microSTARIi application as an Operator or Advanced Operator.
Navigate to the Data tab.

Customize the report using filters and search criteria.

Enter a template name in the Templates field at the bottom of the screen (Figure 8-9).

If you want to save the formatting and do not want column filters included,
unselect the check box next to Include Filters.

If you want to save the formatting and all column filters, select the check box
next to Include Filters.
Click the Save button.
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To delete a template, complete the following steps:

STEP 1: Log on to the microSTARIi application as an Operator or Advanced Operator.
STEP 2: Navigate to the Data tab.

STEP 3: Sclect the template in the Templates dropdown menu.

STEP 4: Click the Delete button and confirm deletion.
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CHAPTER9

The following subsections provide information on advanced operations of microSTARii. This
includes information about Linear/Non-Linear ranges, general calibration, creating simulated
calibrations, and calculating and applying Sensitivity Adjustment factors. These procedures should
only be completed by advanced users. The associated permissions must be assigned in order to
complete these operational tasks.

Changing Read Type (Linear and Non-Linear)

While the site read type (i.e., Linear or Non-Linear) is generally static and configured upon installation,
in more complex operations or after a change in operations, you may find it necessary to change your
read type calibration from Non-Linear to Linear or vice versa.

Linear read ranges are the standard use range. Linear reads apply to most applications.

Non-Linear read ranges are used for high reads to compensate for OSL super-linearity above 300cGy
and PMT saturation above 50Gy. Itis common in 6 MV therapy applications. For therapy applications
where the dose is expected to be greater than 300 cGy, a Non-Linear calibration is required.

To change the read calibration type, navigate to the Confignration tab and select/unselect the Nox Linear
Calibration check box.

When you change the read range, the Calibration tab will change to reflect the options available for that

type:

Linear Calibration

Will only show calibrations configured for Linear read conditions. (Non-Linear calibrations
will not show up in the listing.)

Will show a single Calibration Factor value (CalibFactor column).
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Non-Linear Calibration

Will only show all calibrations configured for Non-Linear read conditions. (Linear calibrations
will not show up in the listing.)

Will include three Calibration Factor columns: CalibFactor A, CalibFactor B, and CalibFactor
C.

Measurement Calibration

The microSTARii Medical Dosimetry System employs a relative dose calculation method. This
calculation is based on reader response characterization using reference dosimeters that have been
irradiated at known exposed dose levels, spaced evenly across the required dose range. The dosimeters
are exposed under controlled conditions using a radiation spectrum and exposure geometry close to
that of the intended application and in which the delivered dose is known to a high degree of accuracy.

The reader calibration factors are calculated by reading the calibration dosimeters on the Calibration
tab of the microSTARIii software. These factor(s) are applied to convert raw PMT counts to dose
when reading test dosimeters.

microSTARIi has four default calibrations included (two Linear and two Non-Linear), Factory
Defanlt Calib. These are not for clinical use. They are database placeholders.

Calibrations are performed in the following cases:
As part of installation and configuration of the system
After major system maintenance/changes
During troubleshooting or system diagnostics

Annually as part of routine maintenance
Calibrations are performed using one of the two types of calibration dosimeters (calsets):

1. LANDAUER-Manufactured
LANDAUER ships a calset with the microSTAR!i that includes common dose ranges (80 kVp
or 662 keV, or other non-standard energies depending on customer application). This set is
primarily used for system performance monitoring.

2. Custom (Manufactured by the Customer)
Dosimeters irradiated by the customer to meet specific known doses for therapy and other
clinical applications. These sets mirror the conditions of the operational environment.
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NOTE: All LANDAUER-manufactured calsets provide a baseline for 80 kVp, 662 keV, or other
exposure conditions. A custom calset will mirror the conditions in your facility. To create a custom
calset, irradiate screened nanoDots using the exposure conditions in your environment.

The following table provides a guideline for custom calsets exposure levels.

RECOMMENDED CUSTOM CAILSET EXPOSURE

Doses in Gy

Linear Calibration (Beam Use Mode: Automatic)

Low Dose Linear Range (<15 cGy) unexposed, 5 cGy, 10cGy

High Dose Linear Range (>15 cGy) 50, 100, 200 cGy

Linear Calibration (Beam Use Mode: Force Weak)

High Dose Linear Range (>1cGy) 10, 50, 100, 200 cGy

Non-Linear Calibration

High Dose Non-Linear Range (300-1500 50, 100, 300, 500, 800, 1000, 1500 cGy
cGy)

Note: The benefits of the Linear Calibration using force weak mode are that you only have to perform a single calibration and the reader
will be operated using the weak beam, which is associated with lower depletion rates.

When performing calibrations, use the following best practices:

" The Beam Use Mode setting on the Configuration tab must be Automatic.

V" At least three dosimeters must be exposed at each dose level to ensure an accurate
characterization of reader response that is not biased by individual dosimeter sensitivity
labeling and reader linearity.

4 At least four measurements should be taken on each calibration dosimetet.

V" The reader must be re-calibrated after repair or preventive maintenance and new Control
Limits for the Intrinsic Measurement metrics should be established. (See section 5.2 Reader QC
Tests for information on setting new control limits.)

V" After a calibration is performed it must be verified by acquiring measurements using
dosimeters that have been exposed to known dose levels. Perform a measurement on the
Reading tab with the QC set dosimeters. A comparison of the known dose to measured dose
is performed. If they match (within £5.5%), the calibration is deemed acceptable for use. (See
section Chapter 7 Dosimetry Reads for more information on performing a read.)
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9.21  Calibration Considerations

The energy dependence of aluminum oxide at the radiation energy level of interest will define or limit
the range over which a calibration of the reader performed at a specific radiation energy will be useful.
Figure 9-1 shows the relative response of the nanoDot through a wide energy range.

For example, the small energy dependence in the Megavoltage (MV) range permits a calibration at a
reference condition (typically 6 MV), which can then be used across a broad range (6-20 MV) of
Megavoltage photon or electron energies while still maintaining a high degree of accuracy. In the
diagnostic range by comparison, a calibration at 80 kVp is valid for a narrower range of applications
due to the strong energy dependence in this region. However, the requirements for accuracy in
diagnostic imaging are typically not as high as in radiation therapy applications, so the choice of
calibration reference condition and the range over which this condition would be appropriate is based
on organization accuracy requirements. The following are known to be limiting factors in the
diagnostic energy range and should be considered when determining calibrations: OSL energy
dependence, angular dependence, exposure geometry, and attenuation and scatter effects.

Relative Response as a Function of Energy

4.0

Diagnostic (DX)
3.5
3.0 i k 3 M
nanoDot 25 "\ Therapy (TX} Range
20
Response 15 ]| N~
1.0 4 [ v —s
05| RORG: BOKVp (50 keV) — ooy
0.0 —————————————————
0 100 200 300 400 500 600 700
Average Energy (keV)

Figure 9-1: Energy Response (Diagnostic & Therapy Range)

9.2.2 Performing a System Calibration

medical dosimetry system

Dosimeter Assignment Calibration | D 5
Operational Data Dosimeter Info Eposed il
User 1D Process ID Dosimeter & Sensitivity (<Gy) Reads R
alpha_medphys 000 8 b P
Linear Calibrations (Units: cGy)
Hide Select  CabbrationID LUse Type  Calib. Type Status Beam Use Mode  Counts/Unét of Dose  CabbFactor Mame Motes DateTime
no|1 Other High Dese | Accepted Autematic | 662566 663,566 TXLINCAL High Dose C5-137 662 keV | Nea-dhinical calibration performed at installation. | 11/20/2013 2:17 PM

LD [Other | LowDose | Accepted | Autematic | 3388727 [ 3388727 | T LINCAL Low Dose €5 137 862 keV | Non-clewcal calbration performed at instalabon. | 11/20/2013 2:01 PM

L} | other High Dese | Accepted Automatic 1000.000 1000.000 | Factory Default Calib 1 Net for clinical use 11/20/2013 1:40 PM

7 |Other  |LowDese |Accepted | Automatic 15000.000 15000.000 | Factory Default Calib 2 | Wt For dinical use [11/20/2013 1:90 1
! i on | 1 save |
a0 ] [psou EX EE - A sien |

_user: aipha_medphys

teader 1 - Rad Onc Beam Use Mode: Automabic 8/5(2014 10000 AM

Figure 9-2: Calibration Tab

To perform a new calibration, use the following procedure. The general procedure is the same for all
calibrations (LANDAUER-manufactured calsets, custom calsets, Linear, and Non-Linear). The
configuration settings defined in Step 2 determine the type of calibration being performed (e.g., Dose
Units and Linear vs. Non-Linear).

microSTAR®ii User Manual v1.3 62



MICrOSTARII

medical dosimetry system

STEP 1: Log on to the microSTARIii application as an Operator or Advanced Operator.
STEP 2: Navigate to the Configuration tab, and verify the following values for the settings listed:

CONFIGURATION
CONFIGURATION VALUE
SETTING
Dose Units (Radio LANDAUER-Manufactured: mrad
Butt
utton) Custom Calset: Typically cGy for radiation
therapy applications
Non-Linear Calibration Linear Calibration: Unselected Check Box

(CiedlslBing Non-Linear Calibration: Selected Check Box

Beam Use Mode (Radio

Automatic
Button)

Force Calibration
Hardware Settings Match  Selected
(Check Box)

STEP 3: Click Save button to commit changes, if any.
STEP 4: Navigate to the Calibration tab.

STEP 5: Sort the calibration dosimeters in dose order.
STEP 6: Enter a unique name in the Process ID field.
STEP 7: Complete the following steps for each dosimeter:

a. Click in the Dosimeter # field. Scan an unread dosimeter from the set or enter the
serial number into the Dosimeter # field. The Sensitivity field will automatically
update. (It should match the number printed on the top of the nanoDot,
DN##H#.) See section 2.1.3 for label information.

b. Fill in Exposed Dose Field (if not automatically populated).

- LANDAUER-Manufactured: Enter the dose value from the LANDAUER
Calibration Certificate into the Exposed Dose field.

NOTE: Do not enter the nominal dose value reflected on the dosimeter clear
plastic bag label; use the Shallow Dose Equivalent (SDE) for each dosimeter
shown on the Calibration Certificate. For unexposed dosimeters enter 0.0.

- Customer-Manufactured: Enter in the known dose from customer
exposure.
c. Enter the Number of Reads value. (2-5 reads can be completed, 4 are
recommended.)
d. Place the nanoDot in the reader drawer with the barcode facing up. Ensure the
nanoDot is sitting flat. Close the drawer completely. (See Figure 3-2 for correct
nanoDot positioning.)
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e. Click the Read button to run a series measurements.
f.  Repeat steps a-e for each dosimeter.

STEP 8: After all dosimeters have been read, review all of the calibration data to ensure the
displayed dose levels are correct and reflected in the correct dose units. If necessary,
omit any inconsistent or outlier readings by unselecting the Used check box for that

result.

Verity the following for the results:

a. The CV across all sensitivity-corrected counts for each dose level are within
acceptable limits (< 0.05 is recommended).

b. For aspecific dose range, only doses corresponding to that dose range are included

in the calibration data group.

STEP 9: For each new calibration,
a. To accept the calibration, select the Pending calibration, and click the Accept

button.
b. To reject the calibration, select the Pending calibration, and click the Reject
button.
The calibration should be rejected if the STDEV is greater than the
acceptable limit (e.g., 0.05) or if you are using the same beam and geometry as the

current configuration, but the calibration factor is significantly different than the
previous calibrations (e. g. greater than 5%). Reject the calibration, resolve the issue,

and run the calibration again.

STEP 10: Fill in the values on the Calibration dialog box, and click OK to confirm.
a. Cs-137 Calibration Use Type: Other
b. 80 kVp Calibration Use Type: Diagnostic
c. Custom Calibration Use Type: Therapy

Simulated Calibrations

Simulated calibrations are pairs of strong and weak beam calibrations created based on existing
calibrations that were created using the LANDAUER-provided NIST-traceable sets or customer-
manufactured sets. Simulated calibrations can be created if you do not have a full calibration set with
the desired exposure properties. If you do not have a controlled way to deliver an exposure at the
desired energy setting in your facility or cannot create a full calibration set, simulated calibrations can
be used. Simulated calibrations are not recommended for use in therapy applications.
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You cannot make a simulated calibration from another simulated calibration. Simulations can only be

created from measured calibrations using dosimetry measurements.

Both a strong and weak beam version must be created for each simulated calibration.

Complete the following steps to create simulated calibrations:

STEP 1:
STEP 2:
STEP 3:

STEP 4:

STEP 5:

STEP 6:

Log on to the microSTARIii application as an Operator or Advanced Operator.
Navigate to the Calibrations tab.
Click the gray box to the left of the High Dose Calibration to be simulated to select

the entire row.

Click the Correction Factors button to create a simulated calibration for the reader.

Fill in the values on the Create New Calibration dialog box.

H Create New Calibration lﬁ

CF1
CF2
CF3
CF4
CF5

Correction

Name

Factor Correction Factor Description
[1.00d
1.000
1.000
1.000
1.000

Motes

Reference calibration: Factory Default
Calib 1 (CalID: 1)

‘ OK H Cancel ‘

Figure 9-3: Create New Calibration Dialog Box

Click OK to save the simulated calibration. The new calibration will automatically be

selected and the calibration factors will be highlighted in yellow when approved.
Select the Low Dose Calibration to be simulated. Repeat Steps 4 & 5.

Sensitivity Adjustment Factor Values

The implementation of the SAF is a custom feature and is not recommended for

routine medical dosimetry applications. LANDAUER precisely determines the sensitivity
value in controlled conditions. If the SAF is implemented, the LANDAUER-determined
sensitivity assignment is voided.

The SAF correction factor is only supported in Linear dose calculations.
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If you are experiencing an issue with the sensitivity of your nanoDots, contact LANDAUER for
assistance (See section 12.1 for contact information).

The Sensitivity Assessment tab features are used to assess the sensitivity for each nanoDot in a test
population that has been exposed to a precisely known dose. The re-computed sensitivity is referred
to as the Measured Sensitivity (Sm) or Adjusted Sensitivity (Scor) and is given by Sm = S.gj = S, * SAF,
where SAF is the Sensitivity Adjustment Factor (SAF).

The SAF is the conversion factor, which when multiplied with the labeled sensitivity value results in
a corrected sensitivity. From the assessment, a new SAF can be saved.

By default the microSTARIii system operates with a SAF value of 1.0 for each dosimeter using a Linear
dose calculation formula that shows a default SAF value of 1.0. The SAF for each dosimeter in a
population can be evaluated computationally, and a report can be generated without modifying the
existing SAF value stored in the database.

For a valid sensitivity assessment, the test must be run in the following conditions:

Prior to running the assessment, the reader performance stability must be established. The
reader must be recently calibrated using calibrates that have been exposed under the same
conditions as those in the test population of nanoDots.

The exposure or dose level should be known to a very high degree of accuracy, ideally within
1%. The population of test nanoDots can include one or more dosimeters, but for best results
at least ten dosimeters.

If dosimeters are exposed in separate groups, it is recommended that an ionization detector is
used to confirm consistent exposure levels between groupings.

Each dosimeter should be read at least four times on the reading screen under the same
conditions (using the same calibration selection, beam mode, etc.).

A new Process ID for the population should be entered for all dosimeter readings obtained in
order to identify the population.

The exposure should exceed 100 rad to ensure good counting statistics.

The Sensitivity Assessment Test averages a set of dose measurements and compares that information
to the known dose level to determine how closely they match. The accuracy rate increases as the
number of dosimeters in the set increases. If 4-5 readings of each dosimeter in the set were averaged
to obtain the dose of the nanoDot, and the readings were very reproducible (low CV), the reading and
known dose should closely match.
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If there is a significant difference in values and the interval of time between the calibration used to
read the dosimeter, the test was very short, and the reader performance was stable, the difference may
be a result of uncertainty in labeled sensitivity of the nanoDot.

If the difference between these measurements is assessed for the whole population of nanoDots,
symmetry in the distribution would be expected. There would not be an appreciable positive or
negative bias.

Linear Dose Calculation Formula

Raw Counts

Dose (cGy) = SYXCF

The Corrected Sensitivity (Scor) can be thought of as the level of sensitivity that would have been
required to yield the known exposed dose level for the same counts and reader condition (i.e., using
the same calibration factor). Using substitution, the Corrected Sensitivity can be determined from the
following expression:

Measured Dose
Known Exposed Dose

Scorr = Siab

where S is the labeled sensitivity of each individual dosimeter and Scor is the sensitivity that would
have yielded the known exposed dose.

The Corrected Sensitivity (Scor) can also be expressed in the context of the SAF required to convert
the labeled sensitivity to the corrected sensitivity as shown below:

Scorr = Siap X SAF

from which the SAF for an individual dosimeter can be estimated directly from the ratio of the
Measured Dose to Known Exposed Dose:

Measured Dose
SAF =
Known Exposed Dose

The uncertainty in sensitivity assessment at the time of manufacture of the screened nanoDot is known
to be £3% under highly controlled test conditions, but because these estimates in the field are based
on actual readings for which the accuracy is specified to be within £5.5%, the SAF computed under
these conditions can be as high as +5.5%.

The more useful indicator of a systematic issue with sensitivity assessment is the comparison of the
minimum, maximum, and average percent difference (% Diff) between the labeled and corrected
sensitivity and whether there is a consistent and appreciable bias in the distribution of these results
across the population of dosimeters.
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S lab — S corr
S 1ab

% Diff =

9.4.3 Running a Sensitivity Assessment

Running a Sensitivity Assessment provides statistics of a pre-read population of nanoDots for both

the full population of dosimeters (nanoDot Population Statistics) and each individual dosimeter (Selected
nanoDot data).

Reading Dosimeter Assignment Data Calibration Sensitivity Assessment | OA Backups Security Event Log Service Configuration About
Select Process # Input Data
1 - Average Dose (cGy) Exposed Dase (cGy) Radiation Quality Screened r
203.46 200.000 sMY Sareened |+
| brogssTL03T :
DHO96ETLI2U nanoDot Population Labeled Sensitvity Range 95 Difference in Labeled vs Adjusted Sensativity
DHO9ESTL00H Statistics
0.79 to 0.96 Min | -262% Max 439% Avg 1.62%
DHO79350850
DROBOSS3TK
Selected nanoDot
DHOS1599688 Data Serial Mumber Labeled Sensithvity  Adjusted Sensitrvity % Difference Mew SAF* SAF* Lookup
DNOSO95430Y DB0S2070614 082 0836 1.95% 1.020 Noee
DHO79250860
Readings (Lsed: 4 of 4)
= Ready ReadDateTine Used El_Counts El_Counts_Corrected CalibrationlD DeepDose
DE0B0T0614 150‘! Tester DB/10/2014 08:14 PM ¥ 108428 11?229-2695 1?5 203430
DBOB0T0EL4 1604 | Tester 0B/10/2014 05:14 PM £l 108854 132797.562 : 17 . 204,304
DB0B2070614 1604 I Tester 08/10/2014 08:14 PM £l 108634 132460469 17 i 203.818
DB0B2070614 1604 | Tester OB/10/2014 08:14 PM 7 106766 132641465 | 17| 204.064
= - s =
[ Store New SAF* S Sy et o AvgDess 203503 | Stdev 0373 L‘ﬂk o002 | |
— = el |
Revivwed: 6ol 9 Mates. [ Resel S4F's I Export m
SAF Stored: 0 of 9 o - B = i

Connected Raader; 1604 Beam Use Mode: Automatic B/10/2014

Figure 9-4: Completed Sensitivity Assessment

Complete the following steps to run a Sensitivity Assessment:

STEP 1: Log on to the microSTARIii application as an Advanced Operator.
STEP 2: Navigate to the Reading tab, and run a full set of reads on your population of nanoDots
using a unique Process ID. (For information on performing a read, see 7.7 Generic
Dosimetry.)
STEP 3: Navigate to the Sensitivity Assessment tab.
STEP 4: Select the Process # for the population read in Step 2 from the drop-down menu.
STEP 5: Fill in the Input Data:
a. Average Dose
b. Exposed Dose (known dose amount)
c. Radiation Quality (e.g., 18 MV, 10 MV, 6 MV, 120 kVp, and 80 kVp)
d. Screened (Yes/No)
STEP 6: Press the Calculate button to run the assessment and compare the measurement
information to the known dose.
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STEP 7:

STEP 8:

Review the result for each dosimeter by selecting the dosimeter serial number in the
listing on the left-hand menu (under the Process ID). If necessary, omit any
inconsistent or outlier readings by unselecting the Used check box for that result.
Click the Export button to export the report as a XLS file.

In limited cases (e.g., specific investigational studies or special conditions/requirements) new SAF

values can be configured based on the assessment results.

After running a Sensitivity Assessment (section 9.4.3), complete the following steps to save a new

SAF.

STEP 1:
STEP 2:
STEP 3:
STEP 4:

STEP 5:

Select the dosimeter with the new SAF.

Select the Store New SAF* check box.

Repeat for all dosimeters that you want updated.

Click the Save SAF’s button to store the SAF values for each dosimeter.

An SAF result cannot be saved for a dosimeter until its results are reviewed.
However, a Sensitivity Assessment Report can be exported at any time regardless of
whether the SAF has been updated or saved.

Navigate to the Configuration tab and select the check box for Apply Sensitivity Adjustment
Factor (SAF) Values.

The Apply Sensitivity Adjustment Factor (SAF) 1V alues option on the Configuration
tab must be enabled for the custom SAF wvalue to be used in the dose calculation
formula. If this configuration is not enabled, the SAF value in the dose calculation
formula for a read will use the default of 1.0.

To reset the SAF value from the saved value to the default value of 1.0, complete the steps below:

STEP 1:
STEP 2:
STEP 3:
STEP 4:

Log on to the microSTARIi application as an Advanced Operator.

Navigate to the Sensitivity Assessment tab.

Select the Process ID for the population of dosimeters you have a SAF set for.
Click the Reset SAF’s button. Click OK on the confirmation prompt.
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CHAPTER 10 SYSTEM
ADMINISTRATION

10.1  Profile Management (Security)

NOTE: We highly recommend that you install and maintain anti-virus software, firewalls, and other
security tools onto the microSTARIii laptop per the polices, guidelines, and recommendations provided
by the I'T and/or Information Security teams within your business.

All profile administration is completed on the Security tab of the microSTARIi software application.
This tab is only visible to Administrators. Profiles control the features, functions, and screens that
users have access to. The default profiles are Administrator, Advanced Operator, and Operator. You
can define other profile types based on the features available. (For a full listing of profile permission
and permissions for default profiles, see Appendix A: Profile Permissions Listing.)

MICIoS I medical dosimetry system

Backups Security I Event Log Configuration About
Status Username First Name Last Name Employee ID MName
Active Admin Adam Administrator 11111 Administrator Administrator
Adtive alpha_medphys Adam Administrator 1111 Advanced Operator Advanced Operator
Active medphys Geraldine Baggins 54321 Advanced Operator Operator

Connected User: Admin || Reader: Reader 1 - Rad Onc | Beam Use Mode: Automatic 8(14/2014

Figure 10-1: Security Tab

10.1.1 Reviewing Profiles

The Profiles table lists all of the active profiles in your system. Double-click on the Name in the Profile
table to view the permissions for the profile.
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10.1.2 Adding New Profiles

To add a profile, complete the following steps:

STEP 1: Click the Add button under the Profiles table.

STEP 2: Fill in the Name field and select the boxes next to the desired permissions for each
category.

STEP 3: Click OK to add the profile.

B New Profile —— [ = &J‘
O Select all Permissions

Name Allow Category Permission o
= Backup Screen: Backup |
= Backup Groupbox: Reset Database n
= Backup Button: Backup
ll Backup Button: Restore
| Backup Button: Delete
= Backup Checkbox: Automatic Daily Backup
= Calibration Screen: Calibration
= Calibration Groupbox: Operational Data
= Calibration Groupbox: Dosimeter Info

- = Calibration Grid: Calibrations
= Calibration Button: Save
= Calibration Button: Hide
ll Calibration Button: Show all
| Calibration Button: Edit Correction Factors
= Calibration Button: Edit Control Dose
= Calibration Button: Accept o

| 0K | ‘ Cancel ‘

Figure 10-2: New Profile

10.1.3 Editing an Existing Profile

To edit an existing profile, complete the following steps:

STEP 1: Double-click on the profile name in the Profiles table.
OR
Select the desired profile and click the Edit button below the Profiles table.
STEP 2: In the Edit Profile dialog box, update the profile information.
STEP 3: Click the OK button to save the changes.
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User Access Management (Security)

All user account administration is completed on the Security tab of the microSTARii software
application (Figure 10-1). This tab is only visible to Administrators.

The Users table provides user account information. From this table, you can see the following user

account configurations:

Status: Active or Suspended
Username

First Name

Last Name

Employee ID

Profile: Administrator, Advanced Operator, Operator, or Other Custom Profile

User fields are limited to 32 characters. Password information is encrypted.

To add a user account, complete the following steps:

STEP 1: Click the Add button under the Users table.
STEP 2: Fill in the fields in the dialog box (Figure 10-3).
Username
Password (must be greater than four characters, with no spaces)
Confirm Password
Profile (must be selected to add a new user)
Employee ID
First Name
Last Name
Active (Y/N Check Box)

1. Notes (optional)

Note: Fields a-d are required.
STEP 3: Click OK to add the user.

Do Mmoo pp TP

microSTAR®ii User Manual v1.3 72



MICrOSTARII

medical dosimetry system

B New User

Username
Password

Confirm Password
Profile

Employee ID
First Name

Last Name

Notes

ajones

EHE R

gk

Advanced Operator
38472
Adam
Jones

[l Active

B

| 0K H Cancel ‘

Figure 10-3: New User Form

10.2.3 Editing Existing User Account

User accounts can be edited in two ways:

1. In the Users Table
a.

b. Edit information in the Edit User dialog box.
2. In the Edit User Window

a.

b. Click the Edit button below the Users table.

C.

Edit information in the Edit User dialog box.

Double-click on the user account row in the Users table.

Click the user account row in the Users table to highlight it.

PB Edit User

Username
Password

Confirm Password
Profile

Employee ID
First Name

Last Name

Notes

ajones

B

Advanced Operator
38472
Adam
Jones

[ Active

[2]

| OK. H Cancel ‘

Figure 10-4: Edit User Form
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Complete the following steps to delete a user account:

STEP 1: In the Users table, click to highlight the row for the user account you want to delete.
STEP 2: Click the Delete button under the Users table.
STEP 3: Click Yes on the confirmation prompt.

Delete

Are you sure you want to delete this user?

R

‘ Yes ‘ ‘ No

Figure 10-5: Account Deletion Confirmation Prompt

Adding a Reader

Each reader has unique hardware settings loaded in firmware that will impact performance and
calibration factors if not taken into account. A Unique Identification (UID) number is used to ensure
the correct calibration settings and configurations are associated with the correct reader when it is
connected. If you want to run multiple microSTARIi readers using the same computer, you must add
the reader through the software to assign the reader a UID.

Complete the following steps to add a new reader:

STEP 1: Log on to the microSTARIi application as an Administrator or Advanced Operator.
STEP 2: Navigate to the Configuration tab.

STEP 3: Click the Manage Readers button.

STEP 4: Click the Add New Reader button on the Reader Management dialog box.

STEP 5: Enter in a unique name for the new reader, and click OK to add the reader.

All other fields are generated by the microSTARIi system.
STEP 6: Sclect the Used check box for the added reader and click OK to save the changes.

microSTAR®ii User Manual v1.3 74



NMICrOSTAR i

medical dosimetry system

Reading Dosimeter

ii medical dosime

try system

Sensitivity Ass

O Force Calibration Dosimetry Use Type Match
0 Farce Daily QC test
(0 Force Calibration Hardware Sattings Match

0 Apply Sensitwity Adjustment Factor values

Configuration

User Defined Fields
Telephans: tome +
Telephone: Cell #
Address: Street Number
Address: Street

Address: Aptuni ¢
Address: Gy o Toun
Address: State or Province
address:_Country
Address: 2ip or Fostal Code

=

Dosimatry Category Dose Unit Patient | Exposure
@Patent O Genenc
] Organzatien
me tment
Dosimetry Use Type O muy Department
@Therapy O Diagnostic O Other ©roy Oivision
Location
Dose Reading Mode B i il
| Readers
Beam Use Mode
e | used 1 Reader Name UID  Machine Name  Dosimeter Type Mates
© Avomatic (COP: 324) O
we: » 1 |oerauLt 1604 nanaDot 1
Ul |2 | reader 1 oncology 1604 | MICROWINT nanoDot P
Reading Parameters
Read Interval (millissconds)
Reading Repettions 4
venfication Threshold ‘New Reader )
(strana beam) .
O Non Linear Calibration Enter a unique name for the new reader.
[ Use Dosimater Background Carrection =
[ Force Dasimater Praassignment Verfication Reader [reager 2 oncology

Email Addr
Telephana: Work ¢

Figure 10-6: Configuration - Adding New Reader

10.4

System Backup

Beam Lise Mode: Automalic

On the Backup tab, Advanced and Administrator default profiles can access the system back up
information to complete the following tasks:

Review of backup files and frequency

Perform a manual backup as needed

Access backup data file folder contents

Restore an existing backup file

Reset the database

Backup files can be sorted by clicking on the column name.
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.
| medical dosimetry system
Backups ‘ vent L
Name Date / Time Database Versi  Path -
Daily Backup 20131018 10/18/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARIi Reader\Backups\Daily Backup 20131018%1.1.0.0.bak
Daily Backup 20131017 10/17/2013 8:20:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131017%1.1.0.0.bak
Daily Backup 20131016 10/16/2013 12:18:00 PM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131016%1.1.0.0.bak
Daily Backup 20131015 10/15/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131015%1.1.0.0.bak
Daily Backup 20131014 10/14/2013 8:11:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131014%1.1.0.0.bak
Daily Backup 20131011 10/11/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARIi Reader\Backups\Daily Backup 20131011%1.1.0.0.bak
Daily Backup 20131010 10/10/2013 12:38:00 PM 1.1.0.0 Ci\Landauer Inc\microSTARIi Reader\Backups\Daily Backup 20131010%1.1.0.0.bak
Daily Backup 20131009 10/9/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131009%1.1.0.0.bak
Daily Backup 20131008 10/8/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131008%1.1.0.0.bak
Daily Backup 20131007 10/7/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131007%1.1.0.0.bak
Daily Backup 20131006 10/6/2013 10:12:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131006%1.1.0.0.bak
Daily Backup 20131005 10/5/2013 12:00:00 AM 1.1.0.0 Ci\Landauer Inc\microSTARIi Reader\Backups'Daily Backup 20131005%1.1.0.0.bak
Daily Backup 20131004 10/4/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131004%1.1.0.0.bak
Daily Backup 20131003 10/3/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131003%1.1.0.0.bak 18
Daily Backup 20131002 10/2/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131002%1.1.0.0.bak
Daily Backup 20131001 10/1/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20131001%1.1.0.0.bak =
Daily Backup 20130930 9/30/2013 11:39:02 AM 1.1.0.0 Ci\Landauer Inc\microSTARIi Reader\Backups'Daily Backup 20130930%1.1.0.0.bak
Daily Backup 20130927 9/27/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20130927%1.1.0.0.bak N
Daily Backup 20130928 0/26/2013 12:00:01 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20130926%1.1.0.0.bak
Daily Backup 20130925 9/25/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20130925%1.1.0.0.bak
Daily Backup 20130924 9/24/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20130924%1.1.0.0.bak
Daily Backup 20130923 9/23/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARIi Reader\Backups\Daily Backup 20130923%1.1.0.0.bak
Daily Backup 20130922 9/22/2013 12:00:00 AM 1.1.0.0 C:\Landauer Inc\microSTARii Reader\Backups\Daily Backup 20130922%1.1.0.0.bak iR
~Reset Database: ‘ Create | | Restore ‘ ‘ Delete |
Caution: This action will destroy all ke Badiw B Eada®
data stored in the MicroStar Database. Database
i Automatic Daily Backups

Reader: Reader 1 - Rad Onc Beam Use Mode: Automatic 8/6/2014 10:21 AM

Figure 10-7: Backup Tab

In addition, Administrators can perform more advanced backup management from the Backup tab:

1. Configure Automatic Daily Backups
Select the Automatic Daily Backups check box to enable this feature. Unselect to turn it off.

NOTE: When enabled, the database will be backed up at just past midnight each day unless
the software is not running at that time. If the software is not running, the backup will be

performed automatically the next time the software is launched. Automatic backup files are
listed in the grid with the following format: Dazly Backup YYYYNMMDD.

2. Create Backup
a. Click the Create Backup button under the backup file listing to generate a new backup file.
b. Enter a name for the new file in the Create Backup dialog box.
c. Click OK to generate a backup file.

rB Create Backup &J‘

Please enter new backup name.

Manual Backup 20151217

‘ oK H Cancel ‘

Figure 10-8: Create Backup Filename
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3. Restore Backup

You will lose all data recorded after the point of the backup file selected. This includes
measurement data, user account information, configuration, and calibration information.

a. Click the row to select the backup file to restore.
b. Click the Restore Backup button.
c. Click Yes on the warning prompt (Warning Message: DATA MAY BE LLOST! Are you sure

you want to restore backup...).
d. Click OK on the Restore Complete dialog box to restart the application.

4. Delete Backup
a. Click the row to select the backup file to delete. To select a range, use standard multi-select
functions (hold SHIFT for a range; CTRL for individual files).
b. Click Yes on the confirmation prompt to delete the backup files.

5. Reset Database

All microSTARIi data will be deleted, which includes but is not limited
to, measurement data, user account and profile information, configuration, and
calibration information.

a. Click the Reset Database button.

b. Click Yes on the Data Operations confirmation prompt to delete all stored data.

A backup operation is automatically performed whenever the database is reset; the
software performs a backup prior to the reset to allow the database to be restored, as necessary.

Database Management

The database connectivity information is set up on installation. In the case of a change of database
location or credential changes, use the following instructions to update the database connection
parameters:

STEP 1: Log on to the microSTARIi application as an Administrator.
STEP 2: Navigate to the Configuration tab (Figure 4-1).

STEP 3: Click the Manage Database button.
STEP 4: In the Database Management dialog box, update the information as necessary:

a. DB Server

b. Database

c. Integrated Authentication
d. DB User

e. Password

STEP 5: Click the Test button to validate the connection using the new values.
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STEP 6: Click OK to update the configuration.

DE Server:

Logging
DE Server:

|

| Anlight

Database:

| MicrostarDB

[ Integrated Authentication
DB User:

| microstar

Password:

I I

Datab

MicroStar_Log

Figure 10-9: Database Management
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CHAPTER 11 CLEANING
PROCEDURES

The new microSTARIii drawer is designed to assure tight positioning inside the reader sleeves. Traces
of dust/debris can develop over extended use through the normal operation of pushing and pulling
the drawer in and out of the reader. The drawer can also develop sharp edges over time due to normal
wear and tear. We recommend inspecting the bottom of your drawer for sharp edges before each
cleaning. If sharp edges are found, please contact LANDAUER InLight® Customer Setvice to order

a replacement drawer (Telephone: 800-561-2708, email: inlightcustserv(@landauer.com).

The following cleaning procedure is recommended at a minimum of once per 1000 open/close cycles
of daily operation, or more frequently if dust or debris is observed:

PRECAUTION: Always use personal protective equipment to protect skin and eyes when
handling chemicals and using pressurized cleaning products.

11.1  Preparation:

1. Power off the reader.
2. Remove the reader drawer.
3. Inspect the bottom of the drawer for sharp edges on the sliding grooves.

to the sliding grooves.

Look for sharp edges developed

3

Figure 11-1: Drawer Bottom
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11.2 Cleaning the Drawer

4. Use a compressed gas duster to clean the drawer with pressurized air. Direct the duster:

e to the center of the nanodot holder while pushing the sled bushing away to expose and
clean the sled and inside of the drawer.

e to the upper side of the hexagon ejector while pushing the ejector to expose the ejector
sitting area and clean inside of the drawer

e to the metal deflector inside the drawer while pushing the sled bushing sideways

e to all sides of the drawer to blow off any dust and debris attached to the drawer

Push while using canned air to
thoroughly clean the inside and
outside of the drawer.

Figure 11-2: Cleaning the Drawer

Use canned air to clean the metal
deflector inside the drawer while

pushing the sled bushing sideways.

Figure 11-3: Cleaning the Drawer Deflector
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11.3  Cleaning the Reader

5. Clean the inside of the reader sleeves

e Use a mini desktop vacuum cleaner to remove the dust and debris from inside the reader
sleeves

e Use the gas duster on both of the ball plungers while pressing the ball down. Wear safety
goggles when doing the cleaning task.

e Use the gas duster on the inside of the reader sleeves. Be thorough to remove all dust and
debris. Wear safety gogeles when doing the cleaning task.

e Use cotton swab with 97% and above isopropyl alcohol or optical grade cleanser to clean
the lens area of the optical engine.

‘ Press the plunger ball down while
using canned air to thoroughly clean

the inside of the drawer sleeves.

'

LANDAUER®

ricro /| Access lens to be found

on the bottom surface of
this sleeve to clean with an

Figure 11-4: Cleaning Drawer Sleeves isopropyl soaked cotton
swab.

Figure 11-5: Cleaning the Lens
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6. Replace the reader drawer.

7. Power on the reader. Note: make sure the reader has been powered for at least 60 minutes
before performing the next reading session.

8. Perform reader QC test (“Intrinsic Measurement Test,” following Chapter 7.1.1 of Installation
& Contiguration Guide) to verify the reader consistency in Dark, PMT, and P-diode counts
before and after cleaning.
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CHAPTER 12 TROUBLESHOOTING

This section provides information needed to troubleshoot system and operations issues. If you need
further assistance, contact LANDAUER Technical Support.

12.1

LANDAUER Customer Service 2 Science Rd. Glenwood, 1L 60425

Telephone 800-561-2708

Technical Support

Email inlightcustserv(@landauerinc.com

Operating Hours Monday-Friday: 8:00 am to 4:30 pm Central Time

When calling LANDAUER, please provide the representative with the following information:

Your contact Information (Name, Phone #, Email Address, and Organization/Facility)
Type of Call (Informational or System Failure)

Severity of Issue

Device Status (Operational or System Down)

Type of Issue (Hardware/Software)

Reader Serial # (see back of reader)

Software Version (see the About tab)

Approximate Age of System

Please provide specific details of your hardware or software failure (if available):

Operator User Name & Permissions Level (Administrator, Advanced Operator or Operator)
System Warnings or Symptoms Encountered Prior to the Issue

Screenshot of Software Issue/Message

Picture of Hardware Issue/Failure

Event Logs
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Event Logs

The event log provides a detailed listing of all user actions and software events on the microSTARii

software with the following record information:

LogID
Date/Time
Application Name
Module Name
Routine

Log Type
Computer Name
User Name

App User Name
Message

Tag

Stack Trace

microSTAR®ii User Manual v1.3

84



NMICrOSTAR i

medical dosimetry system

LA
II medical dosimetry system
Backups Security Event Log | Configuration About
Beqin Date | 08/14/2014 12:00 AM = End Date  08/14/2014 10:58 PM = Update Expart
Logld  DateTime ApplicationName  ModuleName Routine LogType ComputerName UserName AppUserName Message Tag StackTrace &

Click here to filter or search for data...

117419 08f14/2014 4:39:04 PM MicroStar frmMain uxEditProfile 3 MICROWINT Admin Admin "Edit" clicked.

117418 08/14/20144:3%:04 PM MicroStar frmProfileEdit uxCancel 3 MICROWINT Admin Admin "Cancel" clicked.

117417 08f14/2014 4:39:01PM MicroSTARii BaseltemClass  DataBxecuteData.... 3 MICROWINT Admin Admin MSSP_GetProfile... @RETURN_VALU...

117416 08/14/2014 4:38:59 PM MicroStar frmMain uxEditUser 3 MICROWINT Admin Admin "Edit" clicked.

117415  08f14/2014 4:38:59 PM MicroStar frmUserEdit uxCancel 3 MICROWINT Admin Admin "Cancel" clicked.

117414 08/14/2014 4:38:48 FM MicroSTARii BaseltemClass  DataBwecuteData.. 3 MICROWINT Admin Admin M55P_GetAllProfi.. @RETURN_VALU...

117413 08f14/2014 4:38:48 PM MicroSTARii BaseltemClass  DataBxecuteData... 3 MICROWINT Admin Admin MSSP_GetProfile... @RETURN_VALU...

117412 08/14/2014 4:34:35 FM MicroStar frmMain uxMaximize 3 MICROWINT Admin Admin "uxMaximize" clic.

117411  08f14/2014 4:34:18 PM MicroStar frmMain uxDeleteProfile 3 MICROWINT Admin Admin "Delete” clicked.

117410 08/14/2014 4:34:18 PM MicroSTARii BaseltemClass  DataBwecuteData.. 3 MICROWINT Admin Admin M55P_GetAllProfi.. @RETURN_VALU...

117409  08/14/2014 4:34:18 PM MicroSTARIi BProfile Delete 3 MICROWINY Admin Admin M5SP_DeleteProf. @RETURN_VALL...

117408 08/14/2014 4:34:18 PM MicroSTARii ctriUsers uxDeleteProfile .. 3 MICROWINT Admin Admin Dialog: Areyous... Yes

117407  08/14/2014 4:34:14 PM MicroStar frmMain uxDeleteProfile 3 MICROWINT Admin Admin "Delete” clicked.

117406  08/14/20144:34:14 FM MicroSTARii BaseltemClass  DataBwecuteData. 3 MICROWINT Admin Admin MS5P_GetAllProfi. @RETURN_VALL...
BProfile Delete 3 MICROWINT Admin Admin

117405

Reader: Reader 1 - Rad Onc Beam Use Mode: Automatic

Figure 12-1: Event Log

12.2.1 Usage Information

Events are reported in a descending time sequence from most to least recent.

The range of events displayed can be adjusted by specifying a start and end date for reporting
and clicking the Update button.

Events can be sorted by clicking on the column name.

Use the search field at the top of each column to filter for specific events. (For information
on advanced filtering, see section 8.2.)

12.2.2 Exporting the Event Log

The Event Log can be exported to an XML report for further troubleshooting or to gain point-in-
time information:

STEP 1: Log on to the microSTARIi application as an Administrator or Advanced User.

STEP 2: Navigate to the Event Log tab, and click the Update button to ensure you have the most
current data set.

NOTE: Enter in a date range if you want to narrow the export to a specific event set.

STEP 3: Click the Export button.
NOTE: All data for the date range set will be exported, regardless of search/filter

criteria.
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STEP 4: Select the location for the export, enter a file name, and click Save.

12.3  System Version Information

When contacting LANDAUER Technical Support or during other troubleshooting scenarios, you
may need to provide the version number for microSTARIi system components. LLog on under any
user account and navigate to the About tab. This tab contains the version numbers for system,
database, reader communication, and firmware. It also contains the computer name and unique

identifier information.

medical dosimetry system

microSTARIi Reader

Version 1.0.5018.15489
/ Database Version 1.1.0.1
Reader Communication Version 1.1.0.3
Firmware Version mms.2 .1
Computer Name MICROWINT
Unique Identifier 9TBAST
A simple, Copyright © 2013 Landauer Inc. All rights reserved.
flexible
solution for http: /v landauer.com
measuring
patient
radiation dose. Landauer has once again changed the shape of radiation

dosimetry with the introduction of our new microSTARIi
reader designed for medical dosimetry applications. The
microStar expands your potential range of applications and
flexibility allowing immediate and accurate radiation dose
assessments.

advancedoperator Reader: DEFAULT Beam Use Mode: Automatic

Figure 12-2: About Tab Example

12.4 Hardware Issues

Hardware issues can result in inconsistent readouts, inability to perform readouts, and stability issues.

The following table contains potential hardware issues. If you have a hardware failure, contact
LANDAUER Technical Support (see section 12.1 for contact information).
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INDICATIONS

POTENTIAL

CORRECTIVE
ACTION

Cannot Close
Reader Drawer

The drawer will not
slide all the way in. It
gets stuck before
completely closing.

CAUSE(S)

- The nanoDot is

inserted incorrectly.
Do not try to force
drawer to close,
because it may result
in opening pin

Check the position of
the nanoDot and
condition of the

drawetr.

If there is hardware

damage, contact

damage. LANDAUER
- The pin in tray that Technical Support.
opens the nanoDot is
bent from incorrect
nanoDot placement.
The bent pin prevents
the closing mechanism
from functioning
propetly.
Sensitivity The sensitivity Barcode Scanner is Contact LANDAUER
Readings Vary  readings are different failing. Technical Support for
for Same for the same nanoDot. replacement hardware.
nanoDot When scanned with
the barcode scanner,
the serial numbers are
showing up differently
for the same nanoDot.
PMT Light The PMT Counts are Removing the drawer to Run QC checks and
Strike Causing consistently high. remove/replace validate the system
Drift nanoDot. The removal of  calibration.
the drawer allows light Contact LANDAUER
into the reader causing Technical Support for
PMT drift over time (1-2  ,qqistance.

years).
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INDICATIONS

POTENTIAL

CORRECTIVE
ACTION

CAUSE(S)

Reader Does Power light does not - DC adaptor is not Check connections.
Not Turn On lluminate when power plugged into outlet. 1 e s e
button is pressed.
e - DC adaptor is not shioreps, GO
. LANDAUER
plugged into reader. .
Technical Support.
- DC adaptor hardware
failure.
Software Will Reader Connection - Reader is not Ensure the reader is
Not Connect Error: Not Connected powered on. turned on and check
To Reader Please click the connections.
- USB cable is loose or .
Connect button to try If there is hardware
. not connected.
again. damage, contact
- Hardware failure. LANDAUER
Technical Support.
nanoDot The nanoDot barcode -  Barcode Scanner is If this happens with a
Barcode Will cannot be read by the failing. large number of
Not Scan barcode scannet. nanoDots, contact

- Excessive wear on
the nanoDot label
has rendered it
unreadable.

LANDAUER
Technical Support for
replacement hardware.
If the nanoDot label is
worn, manually enter
the serial number.

Reader Doot is
Open Error
When Drawer
is Closed

After closing the
drawer and ensuring it
is seated correctly, the
microSTARii
application displays a
Reader Door is Open

€rrofr.

Door closed magnetic
sensor has failed.

Contact LANDAUER
Technical Support for
replacement hardware.
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ISSUE INDICATIONS POTENTIAL CORRECTIVE
CAUSE(S) ACTION
Cannot remove  When sliding the - Fjector Failure In version 2.5 drawers
nanoDot from ejector, the nanoDot and higher, insert a
Drawer stays in the drawer and Dissiygesl meelDot paperclip in the small
cannot be removed. opening on the
backside of the tray

and push out the
nanoDot.

12.5  Error Messages

The microSTARIii application was designed to provide detailed error messages with instructions on
clearing the error (e.g., Reader Door is Open - Please close the door before continuing). If you
encounter one of these instructional messages, perform the resolution noted, and continue to receive
the error(s), contact LANDAUER Technical Support for further troubleshooting. (See section 72.7
Technical Support for contact information). Some of the corrective actions may require assistance from
your local IT support.

The following table contains common error and warning messages with resolution instructions.

MESSAGE POTENTIAL CORRECTIVE

CAUSE(S) ACTION

Data restore failed - TIssues with the .bak file.  Check Administrative
[backup file name]. o security permissions for
Backups ) SYStem permission the system account and
15U SQLServer Disc
Administrator account.
Backup failed: - Issues with the .bak file.  Check Administrative
[system error]| Failure writing to the security permissions for
file. the system account and
Backups SQLServer Disc

- System permission ..
b p Administrator account.

issues. Issues accessing
database.
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MESSAGE POTENTIAL CORRECTIVE
CAUSE(S) ACTION
Reading Reader Connectivity issues. - Turn reader on.
J communication
n -
: connection failed. Try Check USB
Calibration again. connection.
No reader found in The reader connected is 1. Go to the
configuration. not configured to be used. Configuration tab and
Choose a reader. click the Manage
All Tabs Readers button.

2. Confirm the reader
is selected (the Used
box is checked).

Database Server Connectivity issues. - Confirm that the
Connection Fail. The system is fully up and
microStar database running,
connection is not

- Check Database

available anymore. o
All Tabs Please check if the Connectivity (ensure

: the username and
server is turned on

and if the SQI. Server password are valid).
service is running as

well. The application

will be closed now.

XML Report could - Changes to the SQL Contact LANDAUER
not be translated table column names. Technical Support. (See
Errors (e.g., XML section 12.1 Technical

- Resource File value

Calibrations Report Support for contact

Data changes (removed or

could not be information).

translated: renamed).
Calibrations Report

Error)
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12.6 Failed QC Tests

12.6.1 Reader Daily QC Tests Failure

Use the information in the following table to diagnose failures in the Reader Daily QC Tests. After the
corrective action is taken, rerun the test. If the test continues to fail after corrective action, contact
LANDAUER Technical Support for further troubleshooting. (See section 72.7 Technical Support for
contact information).

STEP 1: READER INTRINSIC STABILITY TEST

FAILLURE INDICATIONS POTENTIAL CORRECTIVE
CAUSE ACTION
Failed Dark - Dark Counts that Reader Door Open Close the reader drawer. If
Count Test exceed the upper it is already closed, confirm
threshold that it is tightly closed. If

. failures persist, run in a
- Reader Door is p ’

dark room to test for light

Open error
leakage.
message
- PMT Counts Outside Electrical Move reader to another
Higher than Max Interference location (away from
Limit potential interference)
PMT Failure Contact Technical Support
Failed PMT - PMT Count &  Failing PMT Contact Technical Support
Counts P-Diode Count
Average is
outside the
range

STEP 2: READING REPRODUCIBILITY TEST

FAILURE INDICATIONS CORRECTIVE ACTION
Reader Door Open The reader door is open. Close the reader drawer. If it is
Error Message already closed, confirm that it is

tightly closed. If failures persist, run
in a dark room to test for light
leakage.

Low Raw Counts There is no nanoDot in the Place the nanoDot in the drawer.
drawer.
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CV Failure and Erratic ~ Outside Interference (EMF) Move the reader to another location
Measurements (away from potential interference).

12.6.2 Reader QC Tests Failure

Use the information in the STEP 7: READER INTRINSIC STABILITY TEST table in section 12.6.1
to diagnose failures in the Verify/ Establish QC Control Limits test. After the corrective action is taken,
rerun the test. If the test continues to fail after corrective action, contact LANDAUER Technical
Support for further troubleshooting. (See section 72.7 Technical Support for contact information).

12.7  Operations Issues

The following table contains issues that may be encountered during operations. If the corrective
actions listed do not resolve the issue, contact LANDAUER Technical Support for further

troubleshooting. (See section 72.7 Technical Support for contact information).

ISSUE INDICATIONS CORRECTIVE ACTION
Reader Not Erratic Wait 60 minutes after start for the reader to warm up.
Ready Measurements
Incorrect Results do not 1. Confirm the reader has properly warmed up (60
Calibration match expected dose minutes after restart).
LS LS An S 2. Ensure the correct calibration is selected on the

Calibration tab (High/Low Dose).
3. Run Daily QC on QA tab.

(If system is not configured to automatically run
it.)

4. Check environmental factors (extreme
temperature shift and potential EMF
interference).

5. Run new calibration using LANDAUER calset
and compare Calibration Factors (Section 9.2.2).
a. If the calibration factor(s) match, continue

with system configuration (read QC
dosimeters and run QC Control Limit test).

b. If the calibration factor(s) do not match,
contact LANDAUER Technical Support.

NOTE: These corrective action steps verify the
reader is operating correctly. If you are using the
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ISSUE INDICATIONS CORRECTIVE ACTION

LANDAUER-manufactured calset and the results are
not matching expectations, you should create a
custom calset for your environment.

Cannot remove  When sliding the This could be caused by one of the following:
nanoDot from ejector, the nanoDot ) .
. - Ejector Failure
Drawer stays in the drawer
and cannot be - Damaged nanoDot
removed. In version 2.5 drawers and higher, insert a paperclip

in the small opening on the backside of the tray, and
push out the nanoDot.
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Appendix A: Profile Permissions Listing

CATEGORY

PERMISSION

OPERATOR

ADVANCED
OPERATOR

ADMINISTRATOR

<

Backup Screen: Backup
by G /
Backup Button: Backup \/ \/
Backup Button: Restore v
Backup Button: Delete \/
Backup g};ielc}:’k;;)iup Automatic ‘/

Calibration Screen: Calibration v v

Calibration g:s;pboxz Operational v v

Calibration Elrf(c))upboxz Dosimeter v v

Calibration Grid: Calibrations v v

Calibration Button: Save \/ \/

Calibration Button: Hide \/ \/

Calibration Button: Show All \/ \/

Calibration Button: Edit Correction v v

Factors

Calibration Ilili)t;czn: Edit Control ‘/ \/

Calibration ~ Button: Accept v v

Calibration Button: Reject \/ \/
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CATEGORY

PERMISSION

OPERATOR

v

ADVANCED
OPERATOR

ADMINISTRATOR

Configuration  Screen: Configuration
Checkbox: Apply
Configuration  Sensitivity ~ Adjustment v v
Factor Value
Checkbox: User
Configuration  Dosimeter Background \/ \/ \/
Cotrection
Checkbox: Non Linear
Configurati v v v
onfiguration Calibration
Configuration  Groupbox: Display Unit v v v
, Groupbox: Beam Use
Confi ti \/ \/
onfiguration Mode
B : R
Configuration utton S \/ \/
Management
B : D
Configuration utton atabase ‘/
Management
Button: Add New
Contimea v v
onfiguration Reader
G ;. Dail C
Configuration roupbog oAy Q v
Control Limits
Configuration ~ Groupbox: Organization \/
Checkbox: Force
Configuration  Calibration — Dosimetry \/ \/
Use Type Match
Checkbox: Force
Dosi
Configuration os1@eter \/ \/
Preassignment
Verification
heckbox: il
Configuration Checkbox: Force Daily \/ ‘/

QC
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CATEGORY

PERMISSION

OPERATOR

ADVANCED
OPERATOR

ADMINISTRATOR

_ Groupbox: User
fi v
Configuration Defined Fields
Configuration  Textbox: Read Interval v
Configuration Groupbox:  Dosimetry v v v
Category
: Dost
Configuration Groupbox osimetry v Ve v
Use Type
) Groupbox: Dose
Confi v v v
ontiguration Reading Mode
T : Readi
Configuration extng cading v v
Repetitions
Textbox:  Verification
Confi i v
ORHEUANON  rhreshold
Checkbox: Force
Configuration  Calibration = Hardware v v
Settings Match
Textbox: Reader Serial
Confi i v
onfiguration . .
Configuration  Textbox: Reader Notes v
Data Screen: Data \/ \/
Data Groupbox: Templates v v
Data Button: Export v v
Dosimeter ~ Screen: Dosimeter ‘/ \/
Assignment  Assighment
Dosi
o'slmeter Button: Export Worklist v v
Assignment
Dosi
o.snneter Button: Add Patient v v
Assignment
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CATEGORY

PERMISSION

OPERATOR

ADVANCED

ADMINISTRATOR

OPERATOR

Dosimet
o'snne °r Button: Edit Patient \/ \/
Assignment
Do.slrneter Button: Delete Patient \/ \/
Assignment
Dosimet
o'snne °r Button: Edit Assignment \/ \/
Assignment
Dosimeter Button: Remove ‘/ \/
Assignment Assignment
Dosimet
o.snne °r Textbox: Serial Number \/ \/
Assignment
Event Log Screen: Event Log \/ \/
QA Screen: QA \/ \/
Reading Screen: Reading v v
Reading Button: Patient Details \/ \/
Reading Butt(?n: Assignment ‘/ \/
Details
Security: Screen: Security v
Sensitivity Screen: Sensitivity v
Assessment Assessment
Sensitivity Sensitivity ~ Adjustment v
Assessment Factors ->Edit SAF
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Appendix B:

MICroSTARIi Reader Daily Quality Control

Turn on the MicroSTARI™ Reader and allow it to warm
up for at least SIXTY (60) minutes prior to use. Turn on
the computer and launch the MicroSTARI™ reader

|

START: Daily QC Test on the QA Screen

Part 1: Reader Intrinsic Measurements Test

Acquire a seriesof FIVE (5] INTRINSIC MEASUREMENTS
[DRE, PMT, P-Diode) to verify reader “intrinsic” stability.

MANDATORY TEST PASS CRITERIA FOR QA DOSIMETRY:
DRK 3.z <20, CV £ ppar < 0.05, CV 5 rogicee <0.05 and PMT .., and
P-DNODE o are within their respective Control Limits.

Part 2: nancoDot™ Reading Reproducibility YES

NO

Obtain TEM (100 SUCCESSIVE READINGS using a “high
dose” [>50 cGy) CONSTANCY nanoDot™ to verify reader
performance in the normal dosimetry mode

CONTINUE

MANDATORY TEST PASS CRITERIA FOR QA DOSIMETRY:
CVig mesding: <0.01 COMPLETE &

RESTART

COMPLETE

IF YOU HAVE QUESTIONS, CONCERNS, OR FAILED TEST
RESULTS CONTACT

CLEARED FOR USE IN PATIENT
DOSIMETRY SECONDARY

LANDAUER CUSTOMER SERVICE at 1-800-323-8830 VERIFICATION PROGRAM

LLANDAUER MICIro I

medical dosimetry system

LDR-PROCESS-2015-100
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Appendix C:

Dosimetry Category Organization UserlD
Dosimetry Use Type Division Read User Name
Location Read D
Patient1D Department Date Read
Medical Record Number (MRN) Serial Number
FirstName Screened Flag
Middle Name Process 1D Sensitivity
LastName Process Number Beam Used
Sex Process Type Beam Use Mode
Date of Birth Raw Counts
Patient Notes Used Flag
Counts STDEV
Assignment|D Dosimeter ID Counts CV

Assignment Date

Dosimeter Position

Average Counts

Assignment Notes Date Exposed Verification Mode

Radiation Quality Verification Dosimeter Serial Number
Reader|D Radiation Field Size Background Counts
Reader Name 55D Background Corrected Counts
Reader UID Dosimeter Depth TestCounts
Reader Notes Buildup Used Background Correction Used Flag

Hardware Setting ID

Buildup Thickness

Sensitivity Adjustment Factor

Hardware Setting Name

Buildup Material

Sensitivity Adjustment Factor Used Flag

Hardware Setting Notes

Cross-Over-Paint (COP)

Dose Reading Mode

Dose

Field 1D Average Dose
New CalD FieldNumber Predicted Dose
Exposed Dose Field Name Units
Daily QC Status Plan UID ResultID
Result Nates
Date Exported
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Appendix D:

Aluminum Oxide is a ceramic metal manufactured from bauxite. ALO; represents the pure form
whereas ALOs:C represents carbon-doped aluminum oxide, which is the form used in LANDAUER
dosimeters.

The physical process in which dosimeters are exposed to visible light source with UV filtered out
designed to liberate electrons from dosimetric traps. Landauer does not recommend annealing
dosimeters for reuse because high dose exposures can shift the dosimeter’s sensitivity.

The act of associating a single dosimeter with a specific patient ID. Within the microSTARIii software,
this association or assignment occurs on the Dosimeter Assignment tab. There, the serial numbers of one
or more patient dosimeters are linked to that patient’s demographic information, before or after
exposure, but prior to performing a readout operation.

Minor dose accumulated on a dosimeter from unintended sources, such as transportation, storage, or
exposure to radiation from other sources in the medical environment.

The act of establishing reader conversion factor(s) that will be used in the formula used to convert
reader raw PMT counts to dose. This involves reading dosimeters with known radiation dose levels
and characterizing the relationship between measured PMT raw counts and exposed dose level.

Calibration of the reader must be performed using dosimeters that have been exposed under
conditions that emulate the clinical application; the same radiation energy or spectrum, exposure
geometry and scattering conditions should be used.

Two calibration options are used in the microSTARii Medical Dosimetry System: Linear and Non-
Linear. The decision about which to use is primarily dependent on the magnitude of doses expected
to be measured.

See also: calibration factor(s)

The conversion factors used to convert reader raw counts to units of absorbed dose.

When dose calculation is based upon a Linear calibration, there is a single calibration factor (CF) due
to the Linear relationship between reader raw counts corrected for sensitivity (X; where X = Raw
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PMT counts / S; where S = Sensitivity of the nanoDot) and dose. The Linear dose calculation formula
is the following:

D X
ose = —
CF
When the dose calculation is based upon a Non-Linear calibration where the dose calculation takes
the form of a quadratic formula, the calibration factors are the coefficients A, B, and C in the dose

calculation formula of the form:

Dose = Ax* + Bx + C

Calibration factors of either type are displayed in the data grid on the Calibration tab, dependent on the
current selection on the Configuration tab (i.e., Non-Linear Calibration has been selected or unselected).

For medical dosimetry applications in the Megavoltage range, the Linear calibration option is usually
used to measure doses below 300 cGy, whereas the Non-Linear calibration is used to measure doses
> 300 cGy.

Reported within the microSTAR:ii software as an indication of the variance in readings obtained using
one or more dosimeters or by performing multiple reads on the same dosimeter. The coefficient of
variation or CV is computed from the ratio of the Standard Deviation across all readings divided by
the Average.

Maximum and minimum values used to ensure the microSTARIi reader is operating within expected
performance levels.

A parameter established uniquely for each reader during manufacturing and is used by the reader to
determine the LED intensity (weak or strong beam usage) during readout whenever the reader is
operated with the Automatic Beam Mode selected on the Configuration tab. The COP can vary based
on the range being read. The COP is established for each reader using a Cs-137 (662 keV) spectrum
and corresponds to a dose level of approximately 15 cGy at 662 keV. In the diagnostic imaging range
where the dosimeter energy-dependent response is increased by threefold or higher, the COP count
threshold will be reached at significantly lower doses. For this reason, the maximum dose level for the
low dose range for the 80 kVp calset, is 3.0 cGy. This ensures all calibration nanoDots within the Low
Dose range are read using the strong beam. This over-response at 80 kVp also explains why the
maximum dose in the High Dose range is 100 cGy for this set; higher doses would correspond to the
Non-Linear High Dose region.
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An intrinsic measurement quantity obtained automatically in the microSTARIi self-test mode that
refers to the reader photomultiplier tube counts obtained in the absence of LED stimulation. A high
dark count result can be an indicator of excessive photomultiplier electronic noise or more commonly
light leakage that can occur if the reader drawer is opened during reading or is not propetrly closed
before initiating a reading,.

See also PMT Counts and 1LED Counts

When reading the dosimeter, a very small fraction of dosimetric traps are released after the application
of optical stimulation. This decrease reduces the total dose information stored within the dosimeter.
Depletion due to reading explains why the reader raw PMT counts will show a decreasing trend if a
large number of readings are performed in sequence. The amount of depletion per reading is strongly
dependent on the intensity of the stimulating LED using during the readout process.

See also Strong / Weak Beam

The absorbed dose is the amount of energy deposited in tissue or other media by ionizing radiation
and is expressed in units (J/Kg) or Gray.

A passive radiation measuring device used to measure dose. LANDAUER dosimeters are used in a
variety of applications including: occupational, environmental and medical. The dosimeter used in the
microSTARIii Medical Dosimetry System is the nanoDot.

Dosimeters that are generated using standard process and protocols. These use a general sensitivity
based on the average readings for the OSL material. They have an accuracy of £10%. (Also referred
to as general population nanoDot.)

The microSTARIi reader component used to stimulate the OSL detector element in the nanoDot

dosimeter, which results in the emission of luminescence photons.

A mode of reader calibration associated with calibration of the reader in its known LINEAR operating
range. In this range, the reader signal is proportional to dosimeter dose. This range may correspond
to the Low Dose (below COP) or High Dose (higher than COP) ranges.

microSTAR®ii User Manual v1.3 102



MIICro: i

medical dosimetry system

The phenomenon when light photons are produced by atoms of a material at normal or low
temperatures. This occurs when ground state electrons are excited in some manner to a higher energy
state. As they return to the ground state, their excess energy is emitted in the form of light with an
energy and wavelength dictated by the difference in energy level between the excited state and the
ground state. In OSL Dosimetry, the electron excited state is created when radiation interacts in the
OSLD material. The excited electron, which would otherwise return to the ground state and emit
luminescence light promptly, is captured in an electron trap, allowing the OSLD material to store
absorbed energy. This absorbed energy or dose is released at the time of readout when optical
stimulation is used to release the trapped electron, which subsequently returns to a lower energy level
when it interacts at luminescence centers within the OSDL material.

An OSLD reader distributed by LANDAUER. The original microSTAR reader employed Optically-
Stimulated Luminescence (CW-OSL) technology. The microSTARIii reader employs Pulsed Optically-
Stimulated Luminescence (POSL) technology.

Discrete dosimeter used in medical dosimetry. It is comprised of a thin disk of powdered aluminum
oxide, doped with carbon, suspended in an epoxy matrix, and encapsulated in a light tight case. The
OSL element has a 4 mm active diameter and an active thickness of 0.2 mm. The nanoDot case
dimensions are: 1.0 cm x 1.0 cm x 0.2 cm.

A dose calculation using a second order polynomial whose coefficients are calibration factors,
employed to characterize the reader response, particulatly in the super-linear region beyond 300 cGy
(at Megavoltage energies).

A vacuum tube that converts luminescence photons to a useful electronic signal that is processed and
counted to yield reader PMT counts.

A semiconductor device that converts light into current. The current is generated when photons are
absorbed in the semiconductor layer, producing charge carriers.

PMT Counts are counts acquired by an internal photodiode within the optical engine and are used to
assess the stability of the LED light output. This count is obtained during the self-test mode
operations.
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A mode of Optically-Stimulated Luminescence in which the optical stimulation and measurement of
luminescence emission are separated in time. Optical stimulation is applied by cycling or pulsing the
LED on and off and the emitted luminescence light is collected in the intervals between stimulation,
i.e., when the LED pulse is turned off.

Dosimeters irradiated with known doses that are NIST-traceable. They are used to verify the accuracy
of calibration by establishing whether the reader can reproduce a dose reading within +5.5% of the
known dose.

The process of acquiring an absorbed dose reading using the microSTARii Medical Dosimetry System.
This occurs when the dosimeter is positioned in the reader drawer and read to perform a dose

measurement.

Dosimeters that are individually tested to determine their sensitivity, labeled and then retested to
confirm the accuracy of labeling. As a result, they have an accuracy of £ 5.5% in comparison with
General Purpose nanoDots whose accuracy is only £10%.

An independent approach to verifying dose in medical imaging. This involves using a measurement
system and device that are designed for QA of a primary dosimetry system. The primary dosimetry
system, such as a Treatment Planning System, is directly involved in patient care. The secondary dose
verification system is not; it is used as an additional quality check of the primary system. If a
discrepancy is identified, further investigation and a root cause analysis must be performed, which
would include a check of the primary dosimetry system and possibly verification of the radiation
emitting device output levels and calibration. Results obtained using a secondary dose verification
system should never be used to direct patient care decisions.

A value that defines the unique response normalization factor for a dosimeter. This is used to correct
for the response differences between different nanoDot dosimeters due to variations in their OSL
active element composition resulting from differences in density, thickness, homogeneity, etc. The
accuracy of the nanoDot labeled sensitivity is defined by the manufacturing method. This value is
assigned to a dosimeter at the time of manufacture. This value is encoded in the dosimeter serial
number label.

See also: General Purpose nanoDot and Sereened nanoDot
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Standard deviation (STDEV):

A measure of dispersion in a frequency distribution, equal to the square root of the mean of the

squares of the deviations from the arithmetic mean of the distribution.

strong beam:
A mode of LED illumination employed in the microSTARIii reader wherein the LED is operated with
a longer pulse duration to achieve better stimulation efficiency for low dose applications requiring

higher statistical accuracy.

weak beam:
A mode of LED illumination employed in the microSTARIii reader wherein the LED is operated with
a shorter pulse duration in dose applications to ensure the reader photomultiplier does not saturate.
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