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ABSTRACT

Human serum albumin (HSA) has potential for diagnosis and therapy in clinical setting. The purpose of experi-

ments was to develop and evaluate ®¥Ga-HSAasa PET agent for diagnosis of acute inflammation. NOTA-HSA
was synthesized by conjugating 2-(p-isothiocyanatobenzyl)-1,4,7-triazacyclononane-1,4,7-triacetic acid to
HSA in 0.1 M sodium carbonate buffer (pH 9.5) and then purified using a PD-10 size-exclusion column.
NOTA-HSA was labeled with ®*Ga at room temperature for 10 min, and 8.4% sodium hydrogen carbonate

buffer was added for neutralization.

Ga-NOTA-HSA was purified using alumina N plus light cartridge and

0.22 um syringe filter. Labeling efficiency and radiochemical purity were determined by ITLC-SG with 0.1 M
citric acid. Biodistribution study was performed in a male BALB/c mice model of Carrageenan-induced acute
inflammation. Animal PET study was performed in acute inflammation mice model after tail vein injection of
®Ga-HSA. This radiotracer showed high labeling efficiency (>99%) around pH 7. Biodistribution study
showed higher inflamed footpad uptake than control footpad uptake. Animal PET study revealed 2 times
higher uptake on inflamed footpad compared to control footpad. In these experiments, we developed
Ga-HSA for acute inflammation PET imaging and evaluated it in a mouse disease model. The results dem-
onstrated that ®*Ga-HSA has potential as a PET imaging agent for diagnosis of acute inflammation.

J Radiopharm Mol Probes 1(2):104-108, 2015

Key Words: ®8Ga, Human serum albumin (HSA), Positron emission tomography, Inflammation

Introduction

o EHH oFE Aol AT Al

AFFE A Y E 1] (human serum albumin, HSA)-S ©=0]
6 nm A=0] 8§ nm Z7|¢Q] 8|3 mofro] Az A &
A ks et AdEolth 19919 Thakur 52

99mTCo] —LZ]%
Hos e ¢
Holl ZAEHo] SHsto]
Y enhanced permeablhty and retention (EPR) EJ—}E g
HA Qo EIF HAE ZHE GEA|2 whEo] dA) %‘

E
o mlm
©

nN'
i
2
[\
N
D=
- He

=2
iy
o o

Aol 9FAT AT 1we] Ao AgE
1, ol paiE G Wl AMED Yok 1eu

POz NFBHARYL o83k ek W Mo WA
A

Received: September 16, 2015 / Revised: November 27, 2015 / Accepted: December 2, 2015

Corresponding Autor: Jae Min Jeong

Department of Nuclear Medicine, Institute of Radiation Medicine, Institute of Cancer Research, Seoul National University College of Medicine,

101 Daehak-ro, Jongno-gu, Seoul 03080, Korea
Tel: +82-2-2072-3805, Fax: +82-2-745-7690, E-mail: jmjng@snu.ac.kr

Copyright (© 2015, The Korean Society of Radiopharmaceuticals and Molecular Probes

104 J Radiopharm Mol Probes Vol. 1, No. 2, 2015



=)
)
1
o
Al

olle7t 2 FAFYS Vsl FHT
o= PET WA OJoFE Ao “Gao] AHgo] F7h
Ha Qe “Gad FHA FE AFOoRA WV 68
=o)L, A ele oA AAET] mZel] AelFRE
2olA AArEE PRl C 5wk BAIFo| 3 Mg
3l7] #elslts M-S AT QTh(12-14). WA
“Gag BAT 245 WAPI IR A AT} o] A
E L Qlom(15-18), roro] wHo] JqEE F¢
Adolt.

] 03_ = “Gaol JXIH HSAS o] 83}e]

|

ri

upo.
&, Zé%h& %SEPOH Egol 2 e

Materials and Methods

-

1. 2| 2 A

A8 GRS A Aol A Y 8FG1AL, SCN-NOTA
= Macrocychcs (Dallas, TX, USA)oA +4st¥ck 1 ﬂ
HE A|9FE Sigma-Aldrich (St. Louis, MO, USA) A|&-2 A}
235199tk PD-10 ZH-2 GE Healthcare ( Bucklnghamshlre,
UK) AIES A31ATE Matrix-Assisted Laser Desorption
Ionization Time-of-Flight Mass Spectrometry (MALDI TOF
MS)+= MALDI TOF-TOF 5800 system (AB SCIEX, CA,
USA)S ARE5H4Th A-Carrageenan< Sigma-Aldrich (St.
Louis, MO, USA)ellAl L¢l8tith “Gae “Ge/¥Ga A
Flo]lE] (ITG GmbH, Munich, Germany)of|4| 8-&3}o] Al
2319t dFu|ut N 7FE g A= Waters (Massachusetts,
USA)ol A 311, U3]E 0.2 um syringe filter+= Pall
Corp (East Hills, NY, USA)o|A] £t EX| 282 in-
stant thin-layer chromatography-silica gel (ITLC-SG) plate
(Pall Corp., USA)E o]-&3sto] ZAstqlom, of uf WA}
AIZ0E 3L Bioscan AR 2000 (AR-2000, Poway,

CA, USA)S o]g5fo] Esigict 52 2xe] whals
=AL  ZhurleE  Cobra I (Packard  Canberra

Co.Kamsey, MN, USA)E AR5t} PET G4 &2
animal PET/CT scanner (GE Healthcare, USA)E A2-3f|
ZAYslgch o|n|x] BAL ASIPro software (Concorde
Microsystems, Inc., USA)E AlE-3}%iTt.
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2. NOTA-HSA &4

(54 mg)2} SCN-NOTA (6 mg)2 0.1 M EALGE
1_%0_1'4 (sodium carbonate buffer, pH 9.5)0]] =0]11, 23 A]
Lot ARLof| A 2J3g510] vt wHE0]2] NOTA-HSA
PD-10 size-exclusion columng ©]8-3}o] AA|S}% )
MALDI-TOF/TOF MS& AwF 243k Axt HSA 3F &4
o @ HAko] NOTAZ} AHsIo=r] Tlaisinh
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HE Z=EA18].0 Association for Assessment and Accreditation
of Laboratory Animal care(AAALAC) International®] %<1
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& FHTk Z17ke] BALBC 0F92s (859) A% ﬁ‘%}
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4. %Ga BX|

NOTA-HSA 1 mgi#t ZAR}ESR 32.8 mgol| “Ge/*Ga
A]Lﬂaﬂo]ﬂoﬂﬁ 0.1 N HCI28Z3} ®GaCl; £ 1.6 mLE
Har AE 5 A20A 10 7 52t §ESSIIT 8.4% THA
2UHEE 8N4 02 mLE Yo F3AFTE 4T N 71E
2] 2|9} 0.22 pm syringe filterS X} = E:ﬂfxl;q A5k
“Ga-HSAQ] BA &L} WARBIBHY &g Z4517] s
IAARO 2 ITLC-SG, oJ=EAKC & 0.1 M ditric aadg ARSI
t} 32ukETejg] AIk= Radio-TLC A7 R RIS

5. ®Ga-HSAS| AHF|LH R I

A}o]—oﬂ

2 L 1o
3
>~

>
>
T
3
_|>i
i
2
>
N
N
o
=]
i)
o
>.
i
o ]
Z‘:
9#
M
o x

BN
N,
31
j2
0
é
oft |
X
Y
¥Q it
jug)
x
F
1o
_llI
A
B
el
2
g
5

www.ksramp.orkr 105



Ji Youn Lee, et al

TOFTOF™ Linear Spec #1 MC[BP = 68470.0,3627]

]
3
8

W E
3

0 wogTt

0813 120755

Figure 1. MALDI TOF/TOF MS spectrum of NOTA-HSA. Molecular weight of NOTA-HSA was found to be 67690. HSA molecular weight is 66400. Then
the increase of molecular weight is 1290. Molecular weight of NOTA is 559,90. The number of NOTA per one molecule of NOTA-HSA is 2.3.

6. Animal PET

B4 dZo] §9E BALB/c UFRA(SA, 838)o] 1
2] A wo] “Ga-HSA 37 MBq/Ol mL-& FABFATE WA
AR Fo] 708 & 2% isofluraned ARESlo] FA4
AZo] HEE BALB/c NSNS SEULFAIA 2082 Ft
PET 9JARS Agit). o|m]x] BEA2 ASIPro softwareS A}

31ty 23243 A4 (Standard uptake value, SUV)+=
SUV=CCF/(injected dose/body weight) 3-2]-& ARE-5}0] #|
AFelTt. CCF (decay corrected activity concentration)+=
CCF (MBq/mL) = radioactivity (mCi/mL) X branching ratio
(0.891 for ®Ga) x ROI (value/pixel) A4S ARgalo] 7
Ashick

Results and Discussion

MALDI-TOF/TOF MS data@%E] NOTA-HSAS] HSA
ol Hat 2.370¢] NOTAZ| B33 &915}% thFigure 1).
NOTA-HSAS ®Ga® X3+ & ITLC-SGE AZutE
a2} E SFYTh o]uf] 0.1 M citric acid=2 A7|5H9S
%Ga-NOTA-HSAE R=0.00]9)11 ZA|ER] e ¥Ga™*
= R=1.00|tHFigure 2). o] ARZOLEIHOZHE 1
Xlﬁgol 99.9% oS gl
Fojste] ThE G4 A% U~
we me] Ao g ¥Ga-HSA 0.37 MBg/0.1 mLE Sola}
31 605 B AAWEZE 3Hl5le chFigure 3). “Ga-HSA
o] 7} (3.93+0.28% ID/g), H|A (2.28+0.17% ID/g), ==
(1.58+0.13% ID/g)ollAl 22 22 AFHE Hck o=
19914 Thakur®] *™Tc-HSA £ 447} &
(turpentine  induced inflammation) o A] ]

1% A-Carrageenan<

tissue distribution
ZH12+5.1%

106 J Radiopharm Mol Probes Vol. 1, No. 2, 2015

100000 T T T O T O O A
80000

60000

Counts

40000

20000

0 50 100 150 200
Position (mm)

Figure 2. Labeling efficiency of **Ga-HSA.
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Figure 3. Biodistribution of ®Ga-HSA in acute inflammation mouse mod-
el at 60 min after intravenous injection through the tail vein. The values
represent the meanzstandard deviation % ID/g.
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Figure 4. Animal PET image of a mouse having an acute inflammation
on the right foot. Image was obtained at 70 min after intravenous in-
jection of ®®Ga-HSA (Left; control foot, Right; inflamed foot).

Z gldro] 0.70+0.16% ID/g o2 oF 38 A%
H A H(Figure 3).

“Ga-HSAS F4 9% vh$s mdo] ma] guom
FARBEIL 705 3 20259 AEE PET ouAE A9
ot 54 95 v mdolA o] AAWEE Aue} vf
ZZHAE, 1% A-Carrageenan©] Fo|® Q2% Shdto
SUVZF 02302, A7t Fojd 9% s1dke] 01
B} oF 238 A% =0 MFHE W rh(Figure 4).
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Conclusion

o] AddoME “Ga-HSA7} 34 B%F IS It W
AHoloFEe s AR 4 QUEAE gob ESlth o5
A8t 1% A-Carrageenang HHatete]] Foidt G4 HE5
ok B ghEo] AAUEEe AFE PET F4
IS Agstact 1 A3 34 95l i o2
o] AE|A A4S Foldt 9k (control) T} 2-38) A= =
& AFE Bk AnHoeR, “Ga-HSAT 34 9%
PET o]u|Z| 5 913t AP OJorE R A AMEE 4= Q%
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