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Activity quantification of planar imaging from animal SPECT for quality

control of radiopharmaceuticals

Namdarian, Sohrab!; Poorbaygi, Hosein**; Haddadi, Asghar'; Aboudzadeh, Mohmmadreza?

! Department of Medical Radiation Engineering, Science and. Research Branch, Islamic Azad University,
Tehran, Iran
2Radiation Application Research School, Nuclear Science and Technology Research Institute, Tehran, Iran

Abstract

Activity quantification in animal gamma cameras results in acquisition of valuable information for bio-
distribution studies on purpose, of the quality control of new radiopharmaceuticals. In this research, we
used a Perspex phantom containing **™Tc pertechnetate solution as a point and volume sources and the
activity estimation was performed by applying the sensitivity coefficient, as well as determining the
region of radioactivity uptake and record it’s counting on the planar images which obtained from the
(HiRe SPECT) system. The results of the estimation of the relative difference between the estimated
activity and the actual activity indicate that the accuracy is between 5 - 10 present based on the imaging
conditions and the type of source (point or volume source).

24th Iranian Nuclear Conference 12-11Feb 2018 University of Isfahan
1



v .7
uﬁ/!diiijjd‘/w;&f,

P:yv44 &Wia?b-ol&%w_ﬂ,

Keywords: Planar imaging, Quantitative characterization, Quality control, Animal SPECT

L dede

IV S 2,3 L (SPECT) &Sl 5 UM (6,151 0 525 il G5 45 Sl g amsies LalS 1y
S s SOk s w38 o 5 S addllas gl il o (e Al ) s leT S S Sl
055° o8 Sldlas o @t ol Sl ealinad 5,8 e I3 el 550 WSl e 5STals Sl Lol s
5 ods 8 AL LST Dbl 048 SLS s BB JEalS 4 e il sl ol S J S e il
it W el oo L)l Sl 4 s 4z Slam GLS s moss 5o a0 5ST S5l oS (rames
HiRe ) Jls Sl ptms 5503 G o [V 0 ol a8 5 515 a5 5550 Sl ol ans 3 153 S
S LY das ool 1 Lasls sisly A58 (s Dl oS (gl amen 033 5 0 o olK2a 53 53 (SPECT
Sasslagaly Gy 3l Jeol S0 pslas O 51 55 an sS1ssly (5l oS Gei ulis 5l os S

328 o B g 2osh S s & TTC e Il
L s
el 5 ol e e

g;M\6\4;;4{0?&\}».[\*]@\@1{@)\%@.}}@&a&“&a%ﬂ&u;wbﬂﬂpww\
Yo i s bl p el Sled, bl Slam sl Sou 2 (Sslse Sealus 55 » andllae DSl &S
4 BMTC Uy 4 58153l sl IS ey 56 ol s 4650 Goioss s () JS05) S e ol 3
Sl o5 Gl ok sl LU uslas (s3led ol (65T anal 5 [E] sl oo o 5 (s kel p 3
L s 55 Lled s ROI 3 S g Amira5.2.2 55l il oled s 4 Slnsl) et a4l s 3 b
L AMIra Sl e 5 5, pedd o ptd Cilide polal 5 dS L o 5180 5 55 0dd 0D gl 5l S an

IrTO JKa)ss0s 515 L slastl 53 a8 Sl [z &) 50

24th Iranian Nuclear Conference 12-11Feb 2018 University of Isfahan
2



v .7
O R 10 '/" cj‘/bﬂ&j’ i

POV e, Dyt st

el s sl el e (sl Al B SIS el gl (651 0 s sla el (V) IS
2L sogbad silw oS sla gigy

S sl e Shiy L soslad (oS S sla glay G D
DL sl oS S sl wey O sobiee o ly oS (S
( CVM ) " Gllae slalad™ ooy 90 40 45ls5 0 Sgd 0 Qguwxs
Gey 45 2,8 o,ylal [0] ( EPSM ) " 54 sl ahids s 4w "y [¥]
9 bl o i dsaxrno gigy 48 Gwl odd ool dw! g gy =l Ho Jal
Gl g 95,5 o ooliSwl 5 g5 el u3 yagal g5 31 Ggy ool o
PO oo 48838 0y le josald H1 kS oHee gLS, Gas RS
200 b sas josal (00 Sy Jold gay o2 s SH LS 40y
PR T R W W Q_é_;rx_idi‘}_;.[Tﬁ 2] Guw!l s g elad slad g0

[V ]S o oo ladw! (V) Jswoyd

H\: V'( .‘\.(FI’
' K o 8T72 sinh(p-1/2)
- ! —_—

u-li2 (1)

9 oA Gawd o odd plaxd!l @y led )8 5Lay oS5 40 Ccpg Cq A4S
LS g gy led cwe jo Tes o Gnwles oy Ko Wbl o 5
= po— bl JS aolro T g deds ghio xho L csysSe S o

o ) B

10wl 3 ILS sl g pedild Y Juls HyLN joglal

O dels 4SS sl dbdd deds ) cgyled cowleus 0oy GuarS sl o
00 el abds dede Ty wbly o i dae ) a4 Sy So
bwgs Tl dowles opd caS o)l S sl 5 pa S 0 b
Fy sl Muﬁ%wa“g UG i S Gl a3l 3 JLS 50 o LS wo
G942) Tea oo seSlandeS g5 gaole 1y OF w5 possl o Sl
oS 1y WQJJ@JLA&WH@JW@T 9‘1‘”‘)&"’)1)—5 (GM.SJ\_;
24th Iranian Nuclear Conference 12-11Feb 2018 University of Isfahan

3



o, o /
uf/fgtzgyld*/w;:,{,

RtV HWU%'}-MP!Q}L-»-

oo Swl S5 o pY L pdS pawdS xS S ST 0 g 00 e
Guw>yo Iz Hehy syl osopsald bl s 31 alaS e sl oo dowlas
Gaoxs o o0 saS 0) Wl syeSeaSae sl 4 LS o gy Lad
sl abdd dad> sl ) HeSlaateS 90 oaloe ddold cws 3y 4d g i S|
caw ! odd o0l golaes (V) S o yo aSoyghy 4>y d 9 auxBgao o
(V) oolad Jguz o> 4S5 Hehilas owl 438, 8 5138wy Dy
90 (Ol ddolld cwes o Do i S Guakx S cdod S 0 oda Lao
HiRe o Ll&iws yo 4,0 4- Gaxrdgo gl abidd ded> sl 3 HeilaantgS
oheanda ¥ g gSeadae YO sl ol 4 o5y 4y 45 Wbl e SPECT
dold H1 palas o ol p 45 Wbl o pSaalaodr o et o¥0
Ui ST (V) JS Ho cawl cdl Gwd [ Seldhe dnwles wojys e
9y Guxrbgo g0 ¢!y (d_}_l_u.\jl_j-)u_x_’élﬁ g i S g (u_i_[b._,o) Tx_)“_,o_h_“)

O=0 0 Low!l eu 000 Gl OSBS54 dowd 4> yd 3w g )9
LAl e Pl Y P Gwelre 4o @widlS Sy padold Olao o)l

_Cemteaton | Gentry Scan Samnen

¢ (V) axs toldoleyT ol sl il g Ol e aShwl o pluaw JF10 slas () K
oL da g0 (Yo, lad) PMTC 0SS, sol> SSyw g @hS wSdy peisls
(¢o,yLlas) Csl(Na)J i S ¢ (¥ o Llaod)

4 Candse ) gl abad anior (gl Gradoo) H5led S 53 b ool ol ftd 4 s (65 555,500 4 58| prasisd (V)5

a2

Ao s s 5S| 4 S| g Soled Kaal Dol Kl | crdge | s Aol

WJQ)LLT (e s sl L;ib'-fl).aijé @'Jjﬁ}ﬁej)b IO JJJLQ.:])S

v K VAN Ve ALY Yo o4 )
1 Ve \e¥o V8 A*A a4 o5 4n £+
0 VoA Yot V¥ YA\ avy >3 A £0
v Ve AL \,00 VA 104 >3 A o

24th Iranian Nuclear Conference 12-11Feb 2018 University of Isfahan
4



v .7
uﬁ/!diiijjd‘/w;&f,

P:yv44 &Wia?b-ol&%w_ﬂ,

Sl 4 OIS S 05,5 45 el ¥ shade o & ez dedir gl A3l S 5 res 4 5]
Gl (cly =7 JK3) 5,05 L3 55l S 55 4 Cond S5 a3 A Caadge 3 5 4 S 15 esle Vo6
Sl SAGsE Ll pd b e an 58] Gimman 5 fadie0r 5 tedaf0 5 tadiels 5 eda YO Lol
Aosn VS 53 38 U3 e se (G 7 S 55l S 5s 4 Sd AT ams i Cand e
o 5S| s £ S s el el S glAsel Rl an sty e ST e ed Sl
S ol T8 oIS oSy sl 5 el V) e mhans b e el gl L5l S 53 e sl

W28 R s 3ose (G =t ISE) s i 5 (el - 8 ISE) A lgmadpe 00 5 S

S &S 50N las g5l oS
o 5ol gnly 5 3 S el ge 555 2 Sl S 0l Ol (IS Sl Aol S 33 e 2 )
A58 Gy e o S 3k 3l (6,555,500 0 ax ST LT L s Il (Sulphur colloid) i is
SRS o301 (RAMS-88 Jus) jia ;S ol e Goy 5 3l da 5 8 S Jotls am ST (53T ol 5o
Alr i e el Gy an S| e (el ) (510 0 gl ps 3 Oloj C2 IS Cliil b 5 s S
oIS 5l day b e e e o SUN (gols 0 sl o S 3550 (613 0 geas Olod 3 (6,55 5 See Y L
45JAI¢MJ¢_<J“,SJL;~<;%}u)o\ﬁ}j\ﬁa},jn,@ﬁ)u,u;&a\&);ow;\uu&
rﬂ.ml{@f*puh 530 (FOV) JLis)se U uis Olp 00 K3 53 350 AS 5315 g)ls sl calll
D3l 25t pn it lSas 0 IS 53 el 3550 oIS oSl (sl g5 51 LS S el S5
JS@B@NJJ{NL,JYL{ﬂumﬁ;w&ulQS(&yg)%@qgquﬁbﬁmp@
AoVt ol (s IS shate mhav b Blas) Cosloddosls (bl T L oS (oo anlir (g5l ) 550
ST A VTSV R PN VJ,@)\;J@@L:;p}m&ujiw\)gww%ywtj@.up@
ol Cond Y 53 iolesl ol o st 5 alad S0 pslas 5s, 5l an S| e (gl al L =S
o) B8l ST L aS WAl e (65555, Ol (Ape AS 53 4Bl mend 4 58| e S 5

.3)‘.}.),,9).)\* f\ngﬂ)w(6)‘.)jﬁj~djdb)).>6)j§jjgﬁﬂi-\v

(S oS g Lo

24th Iranian Nuclear Conference 12-11Feb 2018 University of Isfahan
5



o, o /
uﬁ/ﬁw:/‘gyjcpm&{,

ey r}WU%’)-oL)‘;’W_ﬂ,,f—’-—'

SN o3l s 5o A Ll s pess 4 ST s DOl Ao 5 ol ol GRS 0l 2
Sl 4 Ol o by e O s sl 3L 3 slas0ly e Vsame (3 8 515 ) 2350 se Sl
A g, 5 b @S 3 s gdome ez e (O hpe ol 3ue 5 US55 5o (6l el ezt (Ll 3500 (5L
Y s 4 S )l SISl 5 S 5 B LBl 3 e me (7 Grastle V) S 4 S )

(el
10000 - 10000
{:;: 8000 | & I I I T 8000 L = = L
2 il 2
> 6000 2 6000
S 4000 - S 4000
o ©
& 2000 - & 2000
0 - . . . 0 . . . .
35 40 45 50 35 40 45 50
Distance (mm) Distance(mm)

Sl voedlanteS 40 Guole adold cw> 3o 00 ST G5 gl ol t (Y) Jsi
cd>yd A ouxBge0 o (Cwly) :Nb?,iﬁ@@;}@b\'dﬁb&ﬂ@ PETE AW e
4200 s Suxdao 5o (g2)

1500 1000

900
1000 T - - - _ I I I I
5 g 800
3 500 =
= > 700 [
5 o : : . 2 600 : : . .
g 35 40 45 50 < 35 40 45 50
Distance (mm) Distance (mm)

(Gl y) #asl V) Cﬁiach.ﬂgw aeior sl sl S 93 ube Aol v an oST es (glagls s (8) IS

w3 o Coxdye 53 (o) w3 Ar Saaige 3
Ls oo shen VL @3s L "l ol g, (sl ahail sl anir o past 3 oS 3 O 5l Sl il
o Sl andor 3150 5 ASL e el pen 5 Sl S8 5o Aol kS AoV N SG ls e sl
BB il o5 s ol Bag e 5 Sl ax S LS 02 Ao pa VE IV ssde s e SOl
[V se]asl o Waslsgsly a8 JmS aolis gl )13 0 0,8 J6 Jol>
0 obe last OLsl AS 3 an 5S1 aess Gl s opl Sl eslinal Lidss 53 5l 5 Fleming o5 S

055 L]l os s 0 JS i e ot i o e LT a3 515 Wl engad 218 1) Ao Ve

24th Iranian Nuclear Conference 12-11Feb 2018 University of Isfahan
6



v .7
O R 10 '/" cj‘/bﬂ&j’ i

-J) s “ ia%} o(w“’!\')f

Gol dand 5 225 Ghas a Ll G cils GBI I sl g5l oS 555 2 (HLSs 5 He
wcbdwj‘.[A]LJ}Q&J\ﬁ‘)MJJ\Y’,/\J\M)J\,VaJ)WJJéLAWJJJJ‘JfLQJQM
il gla L gy Sl eslinal Lo seast 53 ol ol Ol a0 5 g0 U a0 g callie 1l 3 0 oL
Sl e 5 0s S aslie Sl gls oy S 505 Sllllas b G pl 53 0l ol gl g sl A )
o e 53 Gl 3l 8 Gl Sl Olsem 03,5 SU3 53 el S5 03V AL o s | o sllas
s 233 5 4 g0 0 ST il s A3k e 4 e godae slla syl L Bl Sl & sad 45 5] e
so3g 5 Ol Sl By cpl (Bob Sl Bl e el ien g seis slallat U (e 5S) 45581 (68 o510
plowil ST g3ty (Sl o 458 8 51 Sl S (53,5 Chlixs Dl a4 seme oJSRLST 3 2l
G35 ot b Sl WL et LB Ol s bl 5 il oS mli &S ol S3 4 eV S
O 5 8L oo 5 osle 5 5 e tees BB Gados cpl 53 5 5550 By 55 Ol CBUS iy 4 581500,
Sl s (S pslal Gl oS s crlale ol rie CBs 08 e el O S sy
3ed s an5Slanly slye Sl 5l 6le 5 5 m sl G e VY sl sl o) e DUl
ail e s oS Sl ol BB i S35 L CT (ls o sead o b 51 O IS Cslies s 50
AL e Lol i

o al
A 53 ROT oy () 4l mams A5 53 S MTC L ads Il sl sl (sl Soism 31 oahB OBl s (0) IS5

(u)au\.&C_,.JUL)LQ.JLSJ:.?a)‘,b\‘s\)Juirjﬂu\Sﬁfaﬁ))aijg

P S0 g Pl S d A 5 elB UL pslal s Sl an ST e gl el (V) s

44,251 ST | el oy Oled Sial | b jless Sl olal o oles 39 alold
By | e | el | el 29 5| peal (el ey ghie | loppgal | HpiledsS
(s (W) (K) | (Cp) wils (Ca) | (Mol

Afd =AY oY - V0F +,0 YYAcps YAfFCps Y, Acm Ycm Fee's f6 mm

24th Iranian Nuclear Conference 12-11Feb 2018 University of Isfahan
7



v .7
uﬁ/ﬁguzﬁyy@vm&{,

P Y44 E.Wﬂ,?ﬁ,_,@l/wﬂ

iy

[1] W. Chao, et. al. “Absolute quantitative total-body small-animal SPECT with focusing pinholes”
Eur. J. Nucl. Med. Mol. Imaging, 37, p.2127-2135, 2010.

[2] Dewaraja, Yuni K., et al. "Use of integrated SPECT/CT imaging for tumor dosimetry in 1-131
radioimmunotherapy: a pilot patient study" Cancer Biotherapy and Radiopharmaceuticals, 24, p.417-
26, 2009.

[3] S. Sajedi, et al. “Design and development of a high resolution animal SPECT scanner dedicated for
rat and mouse imaging”, Nucl. Instr. Meth. Phys. Res. A, 741, p.169-176, 2014.

[4] J. S. Fleming. "A Technique for the Absolute Measurement of Activity using a Gamma camera and
computer.” Phys. Med. Biol., 24, p. 176, 1979.

[5] J. A Siegel et. al. "MIRD Pamphlet No. 16: Techniques for Quantitative Radiopharmaceutical
Biodistribution Data Acquisition and Analysis for Use in Human Radiation Dose Estimates." J. Nucl.
Med., 40, p. 37S-61S, 1999.

[6] D. L. Bailey and K. P. Willowson, "An evidence-based review of quantitative SPECT imaging and
potential clinical applications.” J. Nucl. Med. 54, p.83-89, 2013.

[7] International Atomic Energy Agency “Quantitative Nuclear Medicine Imaging: Concepts,
Requirements and Methods” IAEA Human Health Reports No. 9, Vienna, 2014.

[8] B. He and E. C. Frey, “Comparison of conventional, model-based quantitative planar, and
guantitative SPECT image processing methods for organ activity estimation using In-111 agents” Phys.
Med. Biol., 51, p. 3967, 2006.

24th Iranian Nuclear Conference 12-11Feb 2018 University of Isfahan
8



