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Figure S1. TEM images of EGaIn@citrate NPs (a) and EGaIn@SiO2 NPs (b).

Figure S2. Zeta potentials of EGaIn@citrate NPs with/without the modification of crosslinked DC(8,9)PC after 
different washing round.



 

Figure S3. Appearance of LM NPs dispersed in water before and after the modification of DC(8,9)PC crosslink ((a) 
and (b) are LM NPs without/with SiO2 wrapping, respectively). (i) The dispersed NPs with dissolved DC(8,9)PC. 
(ii) The dispersed NPs with dissolved DC(8,9)PC and its crosslink induced by 254 nm ultraviolet for 2 h. (iii) The 
dispersed NPs with dissolved DC(8,9)PC and its crosslink induced by 254 nm ultraviolet for 2 h, then filtered.

Figure S4. Linear relationship between the absorbance at 400 nm and NTA measured concentration of DC(8,9)PC 
crosslink modified LM NPs (a) without and (b) with SiO2 wrapping.



Figure S5. Zeta potential variations of DC(8,9)PC crosslink modified LM NPs (red) without and (blue) with SiO2 
wrapping during the layer-by-layer assembly.

Figure S6. (a) AFM measured height profile of soft and stiff LM NPs. (b) Height cross-section of two single soft 
and stiff LM-based NPs, labeled in (a) with red and blue lines, respectively. (c) Statistical height to diameter ratio 
of soft and stiff LM NPs (n = 5). AFM tip OMCL-AC160TN-R3 was used in these experiments.



Figure S7. Release rate of Dox from soft and stiff LM NPs, treated in the simulated lysosome environment for 5 
min. 

Figure S8. Viabilities of HeLa cells co-incubated with soft and stiff LM NPs for 4 h (n = 3, N.S.: no significant 
difference).



Figure S9. CLSM images of HA-pretreated HeLa cells co-incubated with soft and stiff LM NPs and then stained 
with DiO. 
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Video S1. Vibration of the core of the stiff LM NPs.


