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Preparation of radiolabeled polycyclic aromatic hydrocarbon
assemblies for biological assessment of diesel exhaust particulates
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ABSTRACT The potential health risk from inhalational exposure of diesel exhaust particulates (DEP) has gained considerable
scientific interests. However, the long-term in vivo behavior of DEP have not been clearly understood due to
the difficulty of accurate analysis of these substances in a living subject. We herein demonstrate a detail
protocol for the preparation of radiolabeled DEP using a radioactive-iodine-tagged pyrene analog. The purified
25]-labeled pyrene (['?°1]1) was obtained with a good radiochemical yield (32 + 4%, n=3) and high radiochemical
purity (>99%) from the stannylated precursor 2. Next, the purified ['?°I]1 was successfully assembled into the
DEP suspension in an efficient manner. The radiolabeled DEP was highly stable in a mouse serum for 7
days without significant deiodination or dissociation of ['?°I]1. These results clearly indicate that the present
radiolabeling method will be useful for biodistribution study of carbonaceous particulates in vivo.
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Introduction PR, 1A BRS 27 o8} P bl (Polycyclic
aromatic hydrocarbons, PAHs)E ¥t thofst §7] &

54 S otk a2 wE A 0% AEE H & HAER FE0] Qlar, ofel B vhofrl 5A5HA o F
olsistH, 4 © 29 &, olF, wiE H YA el o] Qlo] A7t =2 L AEARE Q14 HaL Irkg), o
A ST HEAE 5 A she Aol "pAlelrt o RS wekea] e S0 ATA Wke B
A ARE AR ARIoA WS U Hlf7] 7k 4R} 5o sRtER o|FolA ke 229 E4 wlZel ofg
(Diesel exhaust particle)= 17Fe] 73t 4ol A2kt w2 et AR, 4 del T2 AREE 24 W
oreke mA7] fizol ARt EAIZF Ha Qrk1-3). QA= A (Mass spectrometry)2 08 1717k ]2}
A & A4 E(International agency for research on 7} W QA 37] BEE 71 ohorst vk Wk ekl
cancer, IARC) & Hj&E2 15 19 QA H=4E & 29 =R FAE7] glZoll 22 oA T uj7] 7k ¢
FAom4), B 7] FA Atoll A o ufj7]7kAef AE B ole FA s B8 =2 o817t F3t 4
S5 hudel, A, g 42 257 Aste] 3y /4 (Optical imaging)7]&-2 A4 W &4 F2sk=t] A
oL HuskIek(5-7). ol w717k Rk EAQl & HGE A, 22 72 StoflA EAHe) Aete AT AR
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Materials

. of51o]| AR-FlDiesel particulate matter (NIST*SRM*2975),
chloramine—T #402869), 1—pyrenemethylamine hydrochloride
#401633), 4—iodobenzoic acid #206547), sodium metabisulfite
(#255556), acetic acid (#A6283), formic acid #G95076)=
Sigma—Aldrich Koreaol|A] Fuljste] A5}, HPLC
£ acetonitrile  (#100030)2 Merckol|A]  Fulistict
N—succinimidyl—4—(tributylstannyl)benzoate (#S8930)
+= Synthonixof| Al FHakGIt, A of] ARS-E AV &

2 [#I]Nal (in 0.1 M NaOH)h AfRbkioll A olstgict,
TRk B Al 7L AA 2 glo] ARgskit A
d =9 YAl PerkinElmer/\]-EI ZHah 71-8-€] (1480
Wizard 3)5 ARgste] Z74skqiet. 29 E43 Ao
ARgE TAS HF Z2ulEdu(High performance

Journal of Radiopharmaceuticals and Molecular Probes

liquid chromatography, HPLC):= AgilentA}e] A|AH
(Analytical HPLC: Infinity 1290, Preparative HPLC:
Infinity 1260)& Ao, 0.1%2] formic acid7} Z3}
= E(8N AT 0.1%2) formic acid’} &= acetonitrile(
4 B)S HPLC 82 A3 Analytical HPLC
(Eclipse XDB—C18, 4.6 x 250 mm, 5 pm)= 1 mL/&9)
& Preparative HPLC (Eclipse XDB—C18, 21.2 x 150
mm, 7 pm)= 10 mL/29] =2 s ST 4
HES- & C18 7FE A= WatersAte] Sep—Pak plus light
C18 cartridge (WAT023501)& -ufste] AREsHGitt. &
A W oFgA At AE Sartorius Stedim Biotech A}
VIVASPIN 500 94-22] 28 (2 mL)}& AR,

Protocol
115132 2] = pyrene<] g4 (['111)

1.1) Tributyl ting& Z3s}al Q= AFA2E 7]1& 2 4
TR BuPE WS ghgsto] FAJsHch(Figure 1)
9). AFA 2 €A1 mg in 100 uL. DMSO)©| acetic acid
(3uL), [*INal (55,5 MBq, 15 pL in 0,1 M NaOH)Z <2A]
&2 H7etct,

| Synthesis of [121]1 |

BusSn

| Radiolabeling of DEP

NIST®, SRM®2975 &

[ & =t
DCMOf| S8A|ZICE =

['#51)Nal,
Chloramine T,

DMSO, rt, 30 min O‘

32% radiochemical yield O

\ _. N, 728 20|
$ | DCME SEAIZCH
Sonication, rt, 1h A
]
ANy

ER+E Lk

—

l125|]1

|
| »
: | Sonication, 75°C, 2h

125.DEP
(HEFE el

Figure 1. Synthetic procedure of ['*I]1 and radiolabeled DEP (*I-DEP)
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1.2) Chloramine T & Z8420f &0 (100 mg/mL), At

2041 10 pL(1 mg)E 1.1l H7}sict.

1.3) A2elA 3087 WA &, NasS,05 89 (2
mg/10 pL)& H7iste] Whe-5 SR

1.4) Analytical HPLC (flow rate: 1 mL/min, eluent
gradient: 40% solvent B in solvent A for 0—2 min; 40—
100% solvent B in solvent A for 2—25 min; 100% solvent
B in solvent A for 25—35 min; retention time: 15,4 min)
& AHgalo] 4] WS AT,

1.5) Preparative HPLC (flow rate: 10 mL/min, eluent
gradient: 40% solvent B in solvent A for 0—2 min; 40—
100% solvent B in solvent A for 2—25 min; 100% solvent

B in solvent A for 25—35 min; retention time: 23.2 min)

2 ZGAste] Pt 24 | ke [PI1E et
1.6) AAE [#1]1 8o] 30 mLe] E& 3|45}t tC18
light cartridgec]l 2olth & (30 mL)E Aol& &, ofgt

£ QmD)E [PI1S 831t}

L7 A

oft
ukic)
[
mlm

gh-g-5t0] ofghES A|lARTE,
2. %132 oA vl 7] 7k JRFe] A

2.1) DEP ¥%(1.5 mg)°ll dichloromethane (DCM, 4 mL)

BP
S Hrlekar A-gof| Al 1A17F 52t sonicationdlo] =21t}

2.2) [*1]1 (17.0 MBq)E 0.5 mL2] DCMe] 21 & 2.1)
golol Wkt

2.3) 2.9) §912] DOME 2 7k o] A7 g,

2.4) S5 &3] AAT & & (3 mL)E 2.3)9 H7Ist

175 °Co|A 2A17F 53t sonicationgtct,
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2.5) YAEe (13,000 rpm, 30 min, 4 °C)E o]}
#I—pyrene°] =¥ tfeh ok geleas AR

2.6) AF=9(supernatant)& A|A3HL, Pelleto] 2 (2

mL)S #7}5ko] resuspension 3FCt

3.1 Ay A 7] 7k Ak mh- A @A
Ui b8/ AAL

3.1) ded (suspension)AFE] 2] BIEAE )4 ulj7]7}A
A} (3.7 MBq/100 pL) w2 &4 (1 mL)o] F7Fska
heating bathol| 4] 37 °CE §-#|3tc}

3.2) 3.1) & ME(100 uL)& ZF AI7H1.5, 5, 21, 28,
48, 72, 96, 168A1Zhutct BE3}0] E(400 pL)¥} A ofFrt,

3.3) 3.2) £3HE-3 molecule weight cut off (5 KDa) €
HE AMEste] AE2] (13,000 rpm, 30 min) g},

3.4.) #2185 HT} pelletE Ak 7HE AHloA &
iy

Results & Discussion

2 Ao AA v S ok Figure 13+ Lt
]]1= preparative HPLCZ AA|8}o] 32 + 4% (n=3)2]
PApkerA e dE o I3IH Analytical HPLC ]
£ ARgsto] B Axk FAIE [P 99% o)de] WAL
12 ot v WAMY 71 &4 13 5YE retention
times H{thFigure 2), T wj7]7kA A7 [#1]1 =4
T2 2 EUEA sk S8l YR ol E JE ),
WA AE71E AHERE 841 AT} 99% oo Wibsol &
Sh4ea pelletoll A AZE7] Wizol Hd w77k Aol
[#T]1 &&o] 27| 2 (self—assembly) FEHZ A= A=
= RIskGiT}, PIEEAE YA vz 7k YRR A W qF

—
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Figure 2. Analytical HPLC chromatogram of the purified [*#*I]1. a) UV detector,
and b) y-detector.
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Figure 3. Stability test of "I-DEP in mouse serum. (Stability (%) = Cp/ (Cp + Cs)
100, Cp = radioactivity in the pellet, Cs = radioactivity in the supematant)

d& Lopy] ofal] A A HARlA mhes B
ol 1529 5 93.6%] $Hg/dS LEPt (Figure 3).
ZhA 2 ZREZS ol S4E EL(PI-DEP)o] A7 A

==
7 B P4 9GS B SR 7L

Conclusion

# ZRESAL i YIE G8h T2E 7ML

A 7|7k QRS A SO ES AL le] X She
ME aobshet, o BAL gl A ellA Sl
sjst male] 5o tat Fa3t HRE AT, F2H
o 3 odsfolq A% FFS BAYsHE o Ylof 8
o & % 9lg Ao ol Hrh, o] Aol A H Diesel

particulate matter (NIST®*SRM®2975)2]o)| = thofsl thst
WS gk a® HAE AR E B o] Qi w)

eh 2 Z2ESe 3 7bK $Re T W17k Qe
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