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Polydopamine nanobowls  (PDA NBs),  formed via  oxidative polymerization of 
dopamine into  crosslinked catecholamine  networks,  are  bioinspired  polymer 
nanostructures with strong optical absorption and photothermal activity [1]. We 
report  a  novel  class  of  multistimuli-responsive  PDA  NB-armored  emulsions 
engineered as soft polymeric interfaces for biomedical imaging and therapeutic 
activation.  These  nanobowl  structures  stabilise  perfluorocarbon  droplets 
containing  perfluorohexane  (NB-H)  or  perfluoropentane  (NB-P),  enabling 
controlled droplet-to-microbubble phase transitions. Thermal and near-infrared 
(NIR) stimulation produced distinct responses governed by core volatility and 
polymer  shell  structure.  Contrast-matched  SANS/USANS  resolved  droplet 
architecture  and  tracked  in  situ phase  transition  dynamics.  NB-H  droplets 
resisted heating, whereas NB-P droplets readily vaporized. Short NIR irradiation 
induced  more  efficient  transitions  than  bulk  heating,  demonstrating  the 
advantage  of  photothermally  active  polymer  interfaces  for  spatiotemporal 
control. Moreover, both emulsions generated strong ultrasound contrast with 
good cytocompatibility. PDA NBs also provided robust photoacoustic contrast 
[2] with distinct behavior compared to thin-shelled droplet systems [3]. This 
work  illustrates  potential  of  PDA  NB-armored  emulsions  as  multifunctional 
platforms  for  ultrasound imaging,  photoacoustic  imaging,  and  photothermal 
theranostics.
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