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BTRL T AR AL R A A BRA ] PU/KA S4B (HAuCL, - 4H,0, 4l =>99.9%) . M1kl ( NaBH, , 4
J£=99.0%) FIGHFRER (AgNO,, 4l =99.9%) M H [ 25 4 H Ak 210 A BR A 7 5 SR IR (AA, 46
i =99.9% ) MIERIRZ L (DA, 4l =99.9% ) W4 A SIGMA IR RS2 FH K R 258 7K.

H A B A 7] UV-Vis 3600 K28 4h-A] IL-3T 2T 4h (UV-Vis-NIR) 23 Y66 11, H A H 3743 7] Hitachi
H-800 i 5 L+ R /8% (TEM) , 200 kV; HZR H 372\ Al HEFE G441 ; 22 THERMO /A F] ESCALAB
250 B X GG TFRERE (XPS) A far = MAZARLA F] EMPYREAN B X G4 A7 5 (XRD) X ; 7 [ 1 &
5L/ VERTEX 80V BUE LI i 2T S35 ( FTIR ) A L5t AL A 22 7] GT10-1 B 15 5 UE 0
MLy YEIRER LA B KQ3200DB AU 1 7 ik T e .

1.2 LR

1.2.1 &M FREH & T 38 °C, $0.355 g Toskedk =W BRI T 9.75 mL K, B 0.1
mol/L [ CTAB . % 1 ¢ AERIAE T 243 mL KH, 53] 10 mmol/L HAuCl, . ¥ 3. 8 mg i fL
A% T 10 mL K, 53] 10 mmol/L NaBH, ¥, ¥ 9. 7EMFESME T, 4 250 wL 10 mmol/L HAuCl,
VIR 600 pL 10 mmol/L NaBH, IEBAMKIKINA 9. 75 mL CTAB i&#iH, T 25 CHEER N 2.5 h, Bin]
il F5 4 Fh 1.

1.2.2 A4 kEME & T 38 C, ¥ 2.916 g Tr kit = H IIRLEL A T 80 mL K, AL 0. 1
mol/L ) CTAB IF¥. ¥ 3. 4 mg MHFRER A T 2 mL /K, 435 10 mmol/L AgNO, ¥ K. ¥ 18.5 mg
PURIMLBR FEAYE T 1 mL KA, 455 100 mmol/L AA IEW. TEREFESME T, # 1.28 mL 10 mmol/L )
AgNO, %, 8 mL 10 mmol/L ) HAuCl, %A1 880 wL 100 mmol/L [ AA IERAMKIKANA 80 mL CTAB
R, TR FAA 500 wL &R, T 28 COKIREME F#ERY 20 h, BIRTHIAS 490Kk, 15
10000 v/ min %% R RIS 00 Q0K B0 15 min, 355 LI, WHETTE, HRBEFRUER, Mk
%20 mL, %H.

123 REZEEREEE 5. 768 mg T hEIRMRAAEATE T 2 mL 7K T, 134%5] 10 mmol/L SDS ¥
. B 3,793 mg FhFRZ ELHE EARES T2 mL K, 45 2] 10 mmol/L DA . 7EBHEAM T, #1 mL
10 mmol/LAY SDS A1 2 mL 10 mmol ) DA IFWAMKIKINA 20 mL G AR IHEH T, TR T Hidk R
B 10 h, £ 10000 r/min A5 EE T 8.0 15 min, 5525 LW, Rk, IEDIE, SRR O REEN S
YK #% ( AuNRs@ PDA ).

1.3 {5 X SR GG

AC T e o A 1) SR 22 L e A 7 1) 4 M R R VA, VR BEEREEE 300 R 0, 0.25, 0.5, 1, 2 Fil 3 mg/mL,
TEVRSNIR L CT ¥ ECR. N T A E AR B X SR s AR, 7600 F 2 48 st A AR o6 1
B CT {551, W BUE s S Asm i F R 0% . UE 130 kV, B 45 mA, 5355504 9. 13 mGy.
1.4 {K5MHARS RIS

P ESY M 0, 0.25, 0.5, 1, 2 F13 mg/mL [ AuNRs@ PDA J5¥ 5 HaCAT 40t dt5435 24 h )5,
WAL 3-(4,5-ZHIFEEEME-2) -2 | 5- ORI DU MR ER (MTT) G (8 7k T H 3R %) 248 Jf 2 1
1.5 AL MARREEST

PR 7 d BRI T ST 10% /K &8 E (0.3 mL/100 o) i, 40k, MENKE A #INTFRE |,
HEAT R BRACON R 400 B S A 4 4, mT D0 K RO v DN A U i, RV 24300 0, 0.25, 0.5, 1, 2 Fll
3 mg/mL[¥) AuNRs@ PDA G o T HEA R T G, TN &5 (B 60 kV, B
7 mA, FHE 0. 54 mGy) . SRJ5 RO JF IG5 288 B M N R BRIEATIRK , B, M, YR, Wik
ZIEG e, WIERAMIEAS, WA oK sl R 40 iR Je R4, TPAR 9 Kb RLE A5 X) s B4 7= A 4 5
T R B RN 2 4

2 GRS

21 KW
B L(A) 4 iR R TEM B8 7. ] WA 9K He- 344K 2 35. 4 nm, "I EAEHN 8. 4 nm, )
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¥y —, TEHUREE. KAL) SDS W MHE AR PER Y CTAB L, fEFFHAEAIAIRSI T, A7 IEAL Y
DA FARARZ 5y W TR G AR PR R T, TR PR s VAL T R A1 8] TR — R R 2 B
JZ. B 1(B) 45 3R 2 U B A 30 (9 & A0 K B 19 TEM BB . m] DL B UL 8¢ 31 3R 2 [ e 76 )2 B AE AE.
K 1(C) 2 B AR I 22 Ah- P LS 2RSS 741, 5 F1521. 5 nm A A W AT IAE 43 53 X6F 107 465 290 K A2
D1 FIRE 0] B 2 A4 JRy e i 25 B T AL IR M. P 1( D) 45t AuNRs@ PDA 4 584h- 1T WL-3r 21 2 i
k. HARIEZLAM X RS R B2, AT e 791 nm, IERIRZ LSRR, S5 1(B)
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Fig.1 TEM images(A, B) and UV-Vis-NIR absorption spectra(C, D) of gold nanorods(A, C)

and polydopamine coated gold nanorods(B, D)
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Fig.2 FTIR spectra of CTAB(a), SDS(b), DA(c),
AuNRs(d) and AuNRs@PDA (¢)

105 CTAB F14s 9 K45 i B Wy &, T HL 1250 em™ &b B4 A W 6 W —0—S0, Na B J2 %) 7 1 4 % 3
1200 em™" &b (Y REAE 06 XoF 17 B SE0OBUEE, 5 SDS B4R ARG 58 4 — B, SDS MR RN e FE4% 1) 45 R AiF 0 th 35 7
AuNRs@ PDA [WZLAMEEH HEL, B SDS MAELE. FE N R rp, A 7 FE Y SDS B 438 i # i /R
W BFF7E 4 GHoK AR AT IR FL A CTAB b, SRJ5 45 IE LAY DA SR Stk — 25 38 oo 6 e/ FH W B 72 SDS
I, BJEZEHEAR AR A TR L ESEZ. L0 G K o AuNRs@ PDA BYFRAEWEFI DA B4 )
FRIEDRIEN 22 AR, IEBA T DA BRI AR TSR AE T SDS I, 2K ERE RN AR T 75 —F
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Fig.3 XRD(A) and XPS(B) spectra of gold nanorods

2.3 (KON X GTERIERIERE S

Bl 4(A) 25 AR EE ) AuNRs@ PDA ¥R IRSR CT BARSCRIE. AuNRs@ PDA 53 0k B A6
PN 0, 0.25, 0.5, 1, 2 A1 3 mg/mL, BEEWERIEHN, AuNRs@ PDA ¥R 1) CT 155 & om , &
GBSy e . XOE NG X ST R 205, AuNRs@ PDA 4 i B i 73 40 64%, 1E CT
T, W& SRR, MRS B, B 4(B) 4 H R ARG BRI FEWEER AuNRs@ PDA %
W CTAE, EDWHLEILT AuNRs@ PDA [ CT #&52fE 1. B 4(B) EKB, RBEF/KM CT EMRAIL, Hf
28.2, MiHEEEH 0. 25 mg/mL i AuNRs@ PDA %, CT {HRIIAE] T 105. 3. Bfi#5 AuNRs@ PDA Ak
FERIBAIN, CT (B T, W R 0.5, 1, 2 F1 3 mg/mL B, CT KKK 132.5, 370.5, 539.3 F
617.1, CT {HRAEE MBS INRG K, 2B+, RPBAGRBE . 50 AuNRs@ PDA REMEAEN
CT RIEFZH, BiE AuNRs@ PDA ¥R EERUSE AN, CT MU IE SO B BTG ok
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Fig.4 In vitro contrast enhanced CT imaging of AuNRs@PDA(A,—A,) and CT values of

AuNRs@PDA with different concentrations(B)
Concentration of AuNRs@ PDA/(mg - mL™"): (A,) 0; (A,) 0.25; (A;) 0.5; (A,) 1; (As) 25 (Ag) 3.

24 (KINFHEDWH

HaCAT 4105 A5 [5 %6 BE 19 4 40 K F AuNRs@ PDA IS WILIR 5535 24 h )5, #E4T MTT Je o, @t
K I HEAE 490 nm AL 45628 B (RIS A0 00 LU 9], S 4 SRR | XIR A (RSB I S 9 R B IR
X AN A A RE ], AR R R AT T 3R 2 e e 2 1 4 40 K W A0 O 2 2 I 35 R AT, ROl
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3 me/ml MITSYRIE T, ZIAEE AR IE A 80% Zodt. LIS A | 54 B o2 7T L K R eI
BPEHAEE 4R A ZERE, T, AuNRs@ PDA HOZIIAERERCIG, AT LR T PS8 P S(A) .
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Cytotoxicities of gold nanorods and polydopamine coated gold nanorods(A) and
CTAB, SDS and DA (B) with concentrations

S TIEWAREPE SR R, AS SCHE— I T CTAB, SDS FI DA B4 [ 40 i 35 k. Scue 4 Rk ],
CTAB AN BEPEAR R, A 4KAE I B R BRI T &9 oK R Y FUE 7 CTAB. SDS A 3w 1)
P, {H AuNRs@ PDA 4 #PEARMG, Uil SDS i R AW EAET)IZ2 N, JFA REAESNEE. DA
HRAFEPE ZE 5 T AuNRs@ PDA, DR DA SRR IFAS 2 AN W B 7E 4 94 K e R 1T, 3 o DA TrT i
TTRAERMMELEES(B)].

2.5 EWISEMRS

Bl 6 5 REI I X BHREL nTRLAE 1, B2 EU B 1 4 91K B8 A7 19 15 5% g 1 FOG) L ASCR

AR BT B s, S AUE M, SRS AuNRs@ PDA HAT RAF ARSI RCR, v T

R I AR

Fig.6 In vivo submandibular gland imaging with AuNRs@ PDA of different concentrations

Concentration of AuNRs@ PDA/(mg - mL™"): (A) 0; (B) 0.25; (C) 0.5; (D) 1; (E) 2; (F) 3.

In these figures, the arrow points to the position of the submandibular gland.
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FW], AuNRs@ PDA B 5 LEKNTFEN:, AW k] .
'. (B % 7 ‘.g _#‘ 3 ; : (D) )

Fig.7 Histological evaluation of AuNRs @ PDA toxicity in vivo in rat submandibular gland (A, A’),
heart(B, B’), liver(C, C’), spleen(D, D’), lung(E, E’) and kidney (F, F’) by H&E
staining method
(A—F) Control; (A'—F’) experiment.
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AP AR A T TR — I 9K | il AR S A e AR R R i B R 2 B e )R
RZOMGER T AR T AR AR E . SEIR i R W, R 2 L A0 B 1) e A R e A0
Ho) | BRITEAE . PRANSERIE I SR 2 I i A B 1Y B K R AR LS PEARAIR, A TR T . Hoi
RE TR v B2 A3 i ik, O FLWRE MR (b5 1k CT (i, U RBUE W, BURRCRIEE. 1R
NS, I AT IR IS R 2 N R A I B AR BEIA E 3 mg/mL B, L] LA
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Polydopamine-coated Gold Nanorods for Rat
Submandibular Gland Radiography’

SONG Ziqi, GONG Baijuan, WANG Lu, FENG Jing, WANG Bo,
YAN Hongjing, LI Zhimin®* , SUN Hongchen
(School and Hospital of Stomatology, Jilin University, Changchun 130021, China)

Abstract We demonstrate the application of polydopamine-coated gold nanorods in the CT imaging of rat

submandibular gland. Biocompatible polydopamine was coated on the surface of gold nanorods to lower the

toxicity. CT value rises with the increase of the concentration of polydopamine-coated gold nanorods in wvitro,

which

indicates the high sensitivity to X-ray. The polydopamine-coated gold nanorods are further applied to rat

submandibular gland in vivo and radiographs are obtained. H&E staining of heart, liver, spleen, lungand

kidney show no obvious inflammation for the rats.

Keywords Gold nanorods; Computerized tomography; Submandibular gland; Radiography imaging
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