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ABSTRACT Objective: To prepare 4-NBT embedded star-shape SERS Au nanomatryoshkas (Gap-enhanced core-shell Au nanostar,
GANST) and study feasibility of these nanocomplex for cell and intravital tumor Raman imaging. Methods: Au nanostars (ANST) and
GANST were prepared by seed-mediated method. The morphology of these nanoparticles were observed by transmission electron mi-
croscopy (TEM). The particle size and zeta potential were measured by dynamic light scattering (DLS). The SERS spectra were deter-
mined by Raman microscopy. Raman imaging of A549 cells and A549 subcutaneous tumor with GANST were researched. Results: The
optimized ANST which was 60.5 nm in size had lots of tips on its surface. The size of GANST was 66.7 nm and the zeta potential was
-16.6mV. The Raman intensity of GANST was almost 5.3 times higher than that of ANST, and the GANST could be used for A549 cell
Raman imaging and intravital A549 subcutaneous tumor Raman imaging. Conclusion: The as-prepared GANST were uniform, the SERS
property of GANST was satisfied and they could be used for cell and intravital tumor Raman imaging.
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Fig.1 (A-C) TEM of Au nanostar (Scale bar: 50 nm), the amount of Au seeds are (A) 400 wL, (B) 200 wL (C) 50 wL, (D) Extinction spectra of Au

nanostar corresponding to (A-C), (E) Extinction spectra of Au nanostar, the amount of Au seeds are 40 uL, 30 L, 20 wL, 10 pL respectively.
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Table 1 The Size and Zeta potential of ANST with different amount of Au seeds

Sample Size/nm PDI Zeta potential/mV
ST400 4.6% 0.1 0.568+ 0.006 -21.4+ 0.6
ST200 6.7 0.6 0.415+ 0.067 -29.7+ 1.3
ST50 60.5+ 11.3 0.236+ 0.019 -18.9+ 0.4
ST40 64.2+ 1.7 0.192+ 0.016 -25.8+ 0.5
ST30 76.5+ 2.2 0.138+ 0.012 -26.6+ 0.2
ST20 91.1+ 43 0.109+ 0.020 =243+ 04
ST10 111.1+ 3.8 0.094+ 0.022 -25.8+ 0.5

Bk, AT 50 pL p9 407 il & 1 2 90K 2 (Au
nanostar, ANST ) F#%.0> , B L) 4-NBT i 431, I-AE ik 3=

MEEDKEFEIE M AIE SERS £ " £ " 4K (Gap-en-
hanced core-shell Au nanostar, GANST), @& 2 (A) fi/,
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Table 2 The Size and Zeta potential of ANST and GANST

Sample Size/nm PDI Zeta potential/mV
ANST 60.5¢ 11.3 0.236% 0.019 -18.9+ 0.4
GANST 66.7t 17.4 0.226+ 0.005 -16.6x 1.5
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‘ 15000+
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- = 10000+
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g @
< 0.24 [S
o %2 c 5000
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0.1 &
(1'd
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Raman shiftcm™)

2 SARE(A)FIER SERS & " B " 40KEHL( B KBS TR (FRR 50 nm), (C)EHKEFNER SERS & " Bt " MK BRI AH K
&, (D&M 4-NBT S FRISMRESER " B " SRBRIH S 5%
Fig.2 TEM of ANST (A) and GANST (B) (Scale bar: 50 nm), (C) Extinction spectra of ANST and GANST, (D) Raman spectra of 4-NBT on ANST and
embedded in GANST
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Fig.3 Raman imaging of A549 cells incubated with GANST. The left one is A549 cell in the bright field, the middle one is Raman imaging of A549 cell

and the right one is the overlay mapping
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Fig.4 Raman imaging of subcutaneous tumor with GANST
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