A ERR 22 (A AR h0) 5541 55 6 1
- 838 - Journal of Nanjing Medical University (Natural Sciences ) 20214F6 H

- R E
SRR B0 8 SRR E RSN IR S e T 5%

HiaR, B ke 3] 2 AR B &

R ERRSEAEYESTRR T Ea 211166

(H ZE] B9 E PRS2k BOR-BUO S PORL, BERENE B8 75 UG5, SCRT LA FH 48 9 oK A0k i) 2 1 25
BIOTRON AT G . Foik : — 2R G 9K O R FE IR M A 9 64 1S3 (gold encapsulated microbub-
ble, AuMB) , 7 — 3 ik HAN BHEE G 19 5 0B 4 9 R OR35S M 2 T 1 3842 TS (polyethyleneimine-gold loaded mi-
crobubble , PEI-AuMB ) , X i P28 4 40 K FORE- (o 0 2 5 P RHHEA T ARV O SR AE 385 PR B 7 A5 Al HL R R S RE T
IS ARSI TR I IPA HO LA RE 1 o 25 SR PIARN S G S50 T 18 s ) 1 23 1 S (microbubble , MB ) SE A (4 7
A ), b PEI-AuMB 758 75 8 200 AR 22 (0] 1A SEAF AR s A A5 5 A A TRt St Hh LBl i AR oK DR A
SRDERAREE )T, AuMB A LA IDEHIRITIE T . 458 S AUKRL- 0 SRR BT risyr — i = 5¢
(SRR UM S YUK IR ; B2 5 B USRS CIRyT

[HESZES] R318 [XEfERERG] A [XZEHES] 1007-4368(2021)06-838-09
doi: 10.7655/NYDXBNS20210608

Controlled assembly of gold nanoparticles on microbubbles for ultrasound imaging and

photothermal therapy in vitro
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[ Abstract | Objective: Two gold nanoparticle-microbubble composites with different structures were constructed , which can be used
as ultrasound imaging contrast agents and for photothermal conversion using the surface plasmonic excitonic effect of gold
nanoparticles. Methods: One is gold encapsulated microbubble (AuMB) with gold nanoparticles encapsulated in a microbubble gas
core, and the other is polyethyleneimine-gold loaded microbubble (PEI-AuMB) with gold nanoparticles loaded onto the microbubble
surface by covalent bonding. These gold nanoparticle-microbubble composites were characterized for their physicochemical properties ,
and their ultrasound contrast capabilities were evaluated by in vitro ultrasound imaging. Their photothermal conversion ability was
evaluated by in vitro photothermal experiments. Results: Both composite microbubbles showed better ultrasonography ability than
blank microbubble (MB) , among which PEI-AuMB showed better performance in the duration of ultrasonography enhancement ; both
composite microbubbles also showed superior photothermal conversion ability than gold nanoparticles alone, and AuMB had better
photothermal therapeutic potential. Conclusion: All these results demonstrates that gold nanoparticle - microbubble composites are
promising carrier systems for therapeutic integration.
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Figure 1 Schematic illustration of the structure of MB, AuMB and PEI-AuMB
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Figure 3 SEM and TEM images of MB,AuMB and PEI-AuMB
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Figure 6 Differential scanning calorimetry curve of MB,AuMB and PEI-AuMB
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Figure 7 Ultrasound images of MB, AuMB and PEI-AuMB
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bility of PEI-AuMBs under laser irradiation
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