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) Charakteristiky dilezité pro praktické pouziti

Snadné ovladani pomocivelkého (26,5 x 12,7 cm) barevného dotykového
displeje s intuitivnimi menu - zadna tlacitka - vhodné do Cistych prostor
Automaticka volba rozsahu az do 3,7 TBq (¢™Tc) nebo 925 GBq (*8F)
88 naprogramovanych radionuklidd, 12 tlacitkem volenych radionuklidd
Moznost volby jednotek - curie [ becquerel
Velice rychla odezva
Moznost pfipojeni minitiskarny stitkd a tiskarny zaznam0 (pres USB rozhrani)
Software provadéjici automatickou diagnostiku pristroje
Moznost umisténi na st0l nebo pfimontovani na sténu
Moznost exportu dat kontroly kvality pomoci sérioveho rozhrani do pocitace
Moznost pfipojeni externiho monitoru
Moznost pfipojeni USB mysi a USB paméti pro aktualizaci software
. Software umoznujici provadét automatizované zkousky zajisténi kvality (denni
¥ test stability a jeho rozsitenou verzi, test geometrie, test presnosti, testovani
linearity)

*Moznost pripojeni az 7 ionizacnich komor nebo 6 ionizacnich komor a1

studnoveho scintilacniho detektoru Nal(Tl) (otérove zkousky pfi monitorovani
kontaminace) :




I Zakladni sestava pristroje

o —
Ridici jednotka a minitiskarna stitkd DYMO
LabelWriter 450 Twin Turbo

lonizacni komora




r Zakladni obrazovka

13.05.2011




I Prosté méreni aktivity vzorkd

13.05.2011
Dose Calibrator

0.00 g, Tc-00m




Zjisteni kalibracni konstanty
radionuklidu

15:52: 40 13.05.2011
Dose Calibrator

*nastaveni kalibracni konstanty, viz str. 37




Budouci aktivita

13.05.2011
Future Dose Calculation

Dose Calibrator

100.0 ue.-

Current Dose Activity 1 1 3 .5 MBq

D OO

Back Home Clear Veolume Dose Print Labels
Calculations




Vypoctova obrazovka

Dose Calculation

Calculated Admin Dose




Budouci aktivita - aktualni
aktivita v detektoru

13.05.2011
Future Dose Calculation
Dose Calibrator

Select Isotope

I Tc-99m

Administered Dose Activity 1 m .9 MBq

Dose Administration Time L O, 13.05.2011

Current Dose Activity 1 1 5.2 MBq

. Dose in Detector




Budouci aktivita s vypoctem
objemu radiofarmaka

110:15:01

13.05.2011
Volume Dose Calculation

Dose Calibrator

Select Isotope Tc-99m

Administered Dose Activity 300.0 MBq v

Dose Administration Time 11.15 13.05.2011

Current Dose Activity in Detector 3 1 2 = 2 MBq

Volume of Dose to Draw 3 .4 ml

Calculated Current Dose Activity 3 36 8 MBq -



Vypoctova obrazovka
nhoctenym objemem

Dose Calculation

Tc-99m
300.0~ 336.8 3.4,

2011 Live Reading

11/:|15| 13.05 312.2 vs.

:
:
278.3 wsq

Calculated Admin Dose |




I Funkce Nuclear Pharmacy

Nuclear Pharmacy

Enter Isotope into Inventory

Kit Preparation

Draw Patient Dose

inventory Kit List

Setup Isotope and Kit List

Tec-Control Paper "
Chromatography



Nuclear Pharmacy - viozeni
radionuklidu do inventare

Enter Kit #1 Data

Select Isotope / Kit Tc-99m Vial

Enter Lot Number 6736

Enter Volume

Current Kit Activity 35.4 GBgq 6:45 10.05.2011

Concentration 1.77 GBg/ml



Nuclear Pharmacy - viozeni
radionuklidu do inventare

Select Inventory Isotope and Kit

Isotope

Kit Type

Tc-99m

F-18

Ga-67

1-123

1-128

1-131

In111

Technetium Vial

Fluorine Syringe
Gallium

6 MIDP

lodine 8 MDP

Pertechnetate

99mTc eluat(Meckel.div.)

99mTc eluat(SZ)

Scroll

o Type and Press Enter

Cance

Select Isotope and Kit




Nuclear Pharmacy - priprava
kitu

10.05.2011
Inventory Kit List

Kit Vel Concent
= Isotope ' Kit mi per mi

Current Moly Concent
Activity permCi Tcd9

1 Te-9%9m Vial 20.0 1.8
Created: 10.05.2011 06:45 Let® 6736

35.4 GBq

Scroll
List

Choose a Kit to Draw a New Kit From

€

v ]



Nuclear Pharmacy - priprava
kitu

Kit #2 Preparation

Drawn From Kit #1 -~ Tc-99m Vial, Lot#: 6736

Select Inventory Kit 6 MDP

Enter Lot Number 060

8.0GBq 4

Volume of Dose to Draw 4.6 ml

Enter Kit Total Volume 5.0 ml

New Kit Activity 8.1 GBq 06:55 10.05.2011
Concentration 1.62 GBgq/ml

@ o

Zere Record
Background Readin Save Data




Nuclear Pharmacy - priprava
kitu

Kit #2 Data

Isotope / Kit Tc-99m 6 MDP

Lot Number 060

Volume

Current Kit Activity 8.1 GBq 06:55 10.05.2011

Concentration 1.62 GBqg/ml

Moly Activity e

8 ©



Nuclear Pharmacy - priprava
| kitu

Select Inventory Kit

Kit Type

Vial
Syringe
Pertechnetate
6 MIDP
8 MIDP
99mTc eluat(Meckel.div.)

99mTc eluat(SZ)




Nuclear Pharmacy - odbeér
aktivity pro pacienta

10.05.2011
Inventory Kit List

Kit Vel Concent Current Meoly Concent
1 Isotope /' Kit mi  perml Activity permCi Tc99
1 Te99m vial 15.3 1.7 26.6 GBq

Created: 10.05.2011 06:45 Lets¥ 6736
2 Tc-99m 6 MDP 5.0 1.6 8.1 GBqg
Created: 10.05.2011 06:55 Lot# 060

Scroll
List

Choose a Kit to Draw a Patient Dose From




Nuclear Pharmacy - odbeér
aktivity pro pacienta

10.05.2011
Draw Patient Dose

#2 Tc-99m 6 MDP

Kit to Draw From

Kit Current Activity 8.0 GBq

Kit Current Volume 5.0 ml

Kit Concentration 1.6 GBq/ml

Required Dose Activity 350.0 MBq <

Dose Administration Time 07:10 10.05.2011

0.2 ml

Volume of Dose to Draw

Calculated Dose Activity 356.8 MBq

Verity
Activity Drawn




Nuclear Pharmacy - odbeér
aktivity pro pacienta

6:59:55 10.05.2011
Updated Original Kit

Original Kit Drawn From #27Tc-99m 6 MDP

Updated Kit Current Activity 8.0 GBq

Updated Kit Volume 5.0 ml

Kit Concentration 1.6 GBq/ml

Current Activity of Patient Dose 365.1 MBq
Required Dose Activity 350.0 MBq

Administered Dose Activity 358.1 MBq

Calculated Volume of Drawn Dose 0.2 ml

Calculated Moly Concentration =

QD ©O 9D

Cance




Nuclear Pharmacy - kity
v inventari

10.05.2011
Inventory Kit List

Kit Vel Concent Current Moly Concent
E Isetope / Kit mi per mi Activity permCi Tc29
1 Te-9%m Vial 15.3 1.7 25.6 GBq

Created: 10.05.2011 06:45 Lot® 6736
2 Tc-99m 6 MDP 4.8 1.6 7.4 GBq
Created: 10.05.2011 06:55 Lot# 060

Scroll
List

© 9

Print List



Nuclear Pharmacy — nastaveni
seznamu radionuklidy a kitd

Setup Inventory Isotopes and Kits

isotope Kit Type

Tc-99m Technetium Vial

F-18 Fluorine Syringe

Ga-67 Gallium Pertechnetate

1-123 lodine 6 MIDP

1-125

lodine 8 MIDP

I-131

lodine 99mTc eluat(Meckel.div.)

In-111 Indium 99mTc eluat(SZ)

x..ag

Add Isotope Add Kit
Canced = Kjtisotope  Print List




Nuclear Pharmacy - zadani
radiochromatografie

TEC Control Paper Chromatography
Dose Calibrator

Select Sample Number

Or

Select Isotope / Kit

Strip Section 1
Strip Section 2

Strip Section 3



Nuclear Pharmacy - vysledky
radiochromatoqrafie

Tec-Control Paper Chromatography

Kit#2 Tc-99m 6 MDP
Strip Section 1 7.81 MBq

Strip Section 2 0.079 MBq

Strip Section 3 0.183 MBq

Strip Section4 5.72 MBq

% Free Tc-99m Pertechnetate 1.0 %

% Hydrolyzed Reduced Tc-99m 3.1 %

% Bound Radiopharmaceutical 95.9 %

Measure ~__ Print Report




[ Ukazky tisku stitku

Tc-99m -0.053 MBq
at 10:38 16.05.2011

Radiopharmaceutical:

Radiopharmacewutical: Tc-99m
Dose Ordered: ~ 158.0 MBq at11:00 16.05.2011

Calc Current Activity: 158.8 MBq at 10:57 16.05.2011

Radiopharmaceutical: Tc-99m

Dose Ordered: 160.0 MBq at 10:55 16.05.2011
- Calc Current Activity: 160.6 MBq at 10:53 16.05.2011
Volume to Draw: 0.56 ml (287.7 MBg/ml)

Radiopharmaceutical: Tc-99m

Calc Admin Dose: 158.7 MBq at11:00 16.05.2011
Measured Activity: 159.7 MBq at 10:58 16.05.2011




[ Ukazky tisku stitku

Kit #6: Tc-99m Stamicis 1 mg

Lot #: AO01IA

Activity: 5.66 GBq at 07:39 23.05.2011
Volume: 5.0ml (1.13 GBa/ml)

Kit: #6 Tc-99m Stamicis 1 mg
Measured Activity: 713. MBq at 07:54 23.05.2011
Dispensed Dose: 705. MBq at 8:00 23.05.2011
Volume Drawn: 0.6 ml




Zkousky zajisténi kvality
meérice aplikovane aktivit

QA Dose Calibrator

Daily Constancy Test View Constancy Data

Expanded Constancy Test View Expanded Constancy Data
View Sealed Sources

Sealed Source Setup

Geometry Test View Geometry Data

Accuracy Test

<D

View Accuracy Data

Linearity Testing



Zkousky zajisténi kvality -
I predepsana ¢etnost provadéni

SUJB: Je tfeba zdUraznit, Ze drZitel povoleni musi pfi
zabezpecovani jakosti pristrojove techniky dodrzovat na prvnim
misté pokyny dodavatele nebo vyrobce uvadené v doprovodnem
navodu a dokumentaci.

BIODEX:
Stabilita: nejmeéneé 1x denne pred merenim (x5 %)
Linearita: 1x za ctvrt roku (x5 %)
Geometrie: pri instalaci pristroje (+5 %)
Presnost: pri instalaci pristroje a pak nejmeéne 1x za rok (x5 %)

zareni beta (10 “ni aktivity korigovane na rozpac




Zkousky zajisténi kvality -
ssledky - denni test stabilit

Daily Constancy Test Data
Dose Calibrator
Biodex Model 086-330 Serial #10110169 Detector Serial #64779091

Dat Sealed Source Measured Calculated Acceptable Technoloaist
- Source D Source Standard Variance +/- 5% GRsacey:s

13.05.11 Co-60 291110/1126001 4.93 4.84 1.9% Luskacova

4.60 4.63 0.6% Luskacova

13.05.11 CsA137 161106/591032

2911101126001 31% Luskacova

4.99 4.84

1205.11 Co-60

161106/591032 4.64 2.4% Luskacova

| 12.05.11 Cs<137

| 11.05.11 Co-60 291110/1126001 4.84 2.5% Luskacova

| 11.05.11  Cs137 161106/591032 4.52 4.64 “2.6% Luskacova

10.05.11 Co-60 291110/1126001 2.7% Luskacova

161106/591032 “2.2% Luskacova

10.05.11

Cs137



Zkousky zajisténi kvality -
ssledky - denni test stabilit

Constancy Activity Plots

Dose Calibrator
Biodex Model 086-330 Serial #10110169 Detector Serial #64779091

Sealed Source Cs-137 Source ID 161106/591032

4.65 MBgq

Measured
Activity

vvvvvvvvvvvv

7 9 11 13 15 17 19 21 23 25 27 29 31

Print

Sl tS.ll

1 3 §

Apr 2011

Select
Detector



Zkousky zajisténi kvality -
ssledky - rozsireny test stabilit

VyS
Expanded Constancy Test Data

Dose Calibrator
Biodex Model 086-330 Serial #10110169 Detector Serial #64779091

¥

Sealed Source: Co-60 ID: 291110/1126001 in Units: MBq

Calc'd Variance

Date Co-60 Standar  #-5% Technologist

13.05.11 4.93 4.84 1.9% Luskacova

12.05.11 4.99 4.84 3.1% Luskacova

1105.11 4.96 4.84 2.5% Luskacova

1005.11 4.98 4.85 2.7% Luskacova

09.05.11 4.97 4.85 2.5% Luskacova

08.05.11

n Select Sealed Activity Delete Earlier Later .

Back Source Plots Data Date Date Print

No Tests Performed




Zkousky zajisténi kvality -
rehled etalony

Sealed Source List

Source Calibration Calculated Calibration
Source [+ Activity Standard Date

> Cs137 161106/591032 5.132 MBq 4.63 MBq 15.12.2006

Co-60 2911101126001 5.108 MBq 4.84 MBq 15.12.2010

<o 0 0 e

Mark as Default Delete Source



| 30.03.2011

Zkousky zajisténi kvality -
ssledky - test geometrie

VYS
Geometry Test Data

Test Date

Dose Calibrator
Biodex Model 086-330 Serial #10110169Detector Serial #64779091

Isotope Tc-99m Normalized Volume 1.0 ml

Correction Factor

Measured Calculated (Neot Applied)
Volume  Activity MBq _ Activity MBq 9.95-1.05 Allewable oc ontainer
1.0 ml 107.0 107.0 1.00 escription
Type Syringe
1.5 ml 106.7 106.8 1.00 yp Syringe
size  3ml__
2.0 ml 106.3 106.7 1.00
Material Plastic_

2.5 ml 106.5 1.00

3.0ml 106.4 1.02

Technologist

Goliasova

<D

Select Select Delete Earlier Later
Detector Isetope Date

Print




Zkousky zajisténi kvality -
ssledky - test presnosti

VYyS
Accuracy Test Data

Dose Calibrator
Biodex Model 086-330 Serial #10110169 Detector Serial # 64779091

Sealed Reading Calculated Acceptable
Date Source 1 2 3 AVG Standard Variance +/- 8% Technologist

29.03.11 Cs137 450 451 4.51 451 4.65 MBq 3.1% Stepan

29.03.11 Co-60 503 5.03 503 5.03 4.92 MBq 2.2% Stepan

o 80 U0 e

Delete nmn Later
Data Date



Zkousky zajisténi kvality -
ssledky - testovani linearit

I s
Decay Test Data - Automated

Dose Calibrator

Biodex Model 086-330 Serial #10110169 Detector Serial # 64779091
Elapsed Time: 66 Hours

Measured Caleulated Acceptable Isotope Tc-99m
Date Time Activity MBq Activity MBq Variance +- §%
0203.2011 14.00 500. 496. 0.4% Technologist
' 02.03.2011 20.00 250. 249. 0.4%
03.03.2011 02.00 124.4 124.8 «0.3% Stepan
03.03.2011 08.00 625 625 0.0%
'03.03.2011 14.00 313 313 0.0% -
03.03.2011 20:00 15.64 Normalized 15.64 0.0%
04.03.2011 02.00 7.99 7.83 0.5%
04.03.2011 08.00 3.87 3.92 1.3%
04.03.2011 14.00 1.927 1.960 A.7%
04.03.2011 20.00 0.960 0.981 «2.1%
m 05.03.2011 02.00 0.447 0.491 -9.0%
[ | 05.03.2011 08:00 0.188 0.246 -23.6%
Select Delete View Decay Earlier Later .

Detector Data Plots Date Date



Zkousky zajisténi kvality -
ssledky - testovani linearit

I s
Decay Test Data - Automated

Dose Calibrator

Biodex Model 086-330 Serial #10110169 Detector Serial # 64779091
Elapsed Time: 66 Hours

Measured Caleuiated Accom.lo Isotope Tc-99m
Date Time Activity MBq Activity MBq Variance +- 5%
28.03.2011 14.47 11.40 137 0.3% Technologist
28.03.2011 20.47 5.69 Normalized 569 0.0%
29.03.2011 02.47 2.82 2.85 1.1% Stepan
29.03.2011 08.47 1.372 1.425 -3.7%
29.03.2011 14.58 0.701 0.698 0.4% =

29.03.2011 20:47 0.355 0.357 -0.6%

Select Delete View Decay Earlier
Detector Data Plots Date




Zkousky zajisténi kvality -
I nastaveni kalibra¢ni konstanty

proud v komore (pA)

kalibracni koef. RN =
alibracn koef =ktivita RN (MBq)

(CMI)

kalibr. koef. Co-60 (AtomLab®
] ] . = 500)
kalibracrnl konst.BRN = 5,0 x T T————TY
zjisteni kalibracni konstanty radionuklidu, viz str. 6
nastaveni kalibracni konstanty - chranéno heslem
Utilities = Dose Calibrator Configuration = Isotope List =
= Change Dial Values nebo Add Isotope

i
Priklad: mereni aktivity indium-111
chyby jsou zpusobené absorpci nizkoenergetickych fotonU

nejvice zastoupene fotonove zareni

vy — 171 keV (90,2 %), 245 keV (94,0 %)
rtg — 23 - 26 keV (82,3 %)




Zmena kalibracni konstanty

Change Dial Values

Routine Isotopes

Original New Dial
Dial Value Value

Nuclide

In-111 Indium 131 154

Mo-99 Molybdenum 175.0

Sr-89 Strontium 686.0

Tc-99m 371

Technetium

TI-201

Thallium 20.9

Xe-133 19.5

Xenon

Select Isotope to Change A

o Change Dial Value 0
FPrint

Enter

Cancel



I Pridani radionuklidu

Add Isotope to List

Isotope Symbol In111(v)

iIsotope Name Indium

Dial Setting

Half Life

Half Life Units

Cancel



I Pridani radionuklidu

Add Isotope to List

Isotope Symbol In111(s)

Isotope Name Indium

Dial Setting

Half Life

Half Life Units

Cancel



r Nastaveni kalibracnich konstant **n

Kalibrace pfistroje AtomLab® 500 kalibracnim zdrojem "In
Pouzit kalibracni zdroj 120,0 MBq k 18:00 13. 5. 2011 (dle protokolu méreni).

Méfeni v 12:38 11. 5. 2011
(originalni lahvicka A (['""In]Cl,) Octreoscanu™)

Vypoctena aktivita: 206,88 MBq
Nastavena kalibracni konstanta: 15,4
Meérena aktivita: 207 MBq

Mereniv 12:46 11. 5. 2011
(zbytek v originalni lahvicce A po odtazeni roztoku do 3 ml stfikacky B Braun)

MéFena aktivita: 7,22 MBq




r Nastaveni kalibracnich konstant **n

Mereni v 12:48 11. 5. 2011
(odtazeny roztok z lahviCky do 3 ml strikaCky B Braun)

Nastavena kalibracni konstanta: 15,4
Merena aktivita: 305,0 MBq

VSechny namérené hodnoty byly prepocteny k 12:46 a byl proveden vypocet

kalibraCni konstanty injekCni strikacky.

ﬂlahv. o ﬁﬂh}’t&k?lﬂh?. _ EEE'JEE' — 7,22 _ N
A =154 305.10 = 10,06=10,1

DV = Dial Value (kalibracni konstanta - lahvicky)

CDV = Container Dial Value (kalibracni konstanta obalu - strikacky)

CDV =DV

In111(Vv) - méreni v originalni lahvicce (DV = 15,4)

In111(s) - méreni v 3 ml strikacce B Braun (CDV = 10,1)




I Zaver

Méridla aktivity diagnostickych a

terapeutickych preparat0 aplikovanych

in vivo pacientUm, zkracené mérice
aplikované aktivity ci kalibratory
radionuklidU jsou nezbytnym
vybavenim radiofarmaceuticke
laboratore.

AtomLab® 5oo neni jen pouhym
_ takovym méridlem, ale multifunkcnim
! pfistrojem znaéné usnadhiujicim
pripravu radiofarmak a umoznujicim
prokazatelné dodrzovani legislativou
pozadovanych podminek pripravy
radiofarmak.

oA



I Literatura

ATOMLAB 500 DOSE CALIBRATOR : Statni Urad pro jadernou bezpecnost.
OPERATION AND SERVICE MANUAL. Systém zabezpeceni jakosti na
FN: 10-096 5/10. New York (USA) : pracovistich nukledrni mediciny -

Biodex Medical Systems, Inc., 2010. pristrojova technika. 1. vyd. Praha :

Cesky metrologicky institut. Opatfeni|  (stav jadernych informaci Zbraslav,
obecné povahy, kterym se stanovuji a.5.,1999. 47 S.
metrologicke a technicke pozadavky na
stanovend méridla, vcetne metod
zkouseni pro schvalovani typu a

. Ovérovani stanovenych meridel:

! méfidla aktivity diagnostickych a
terapeutickych prepardti aplikovanych
in vivo pacientdm". Cislo: 0111-OOP-
Co17-10, C.j. 0313/010/10/P0s. Brno :
CMI, 11. 10. 2010. 8 s.

45



