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Scheme S1 Synthetic route of MeHPEI, CCA and Am-HQAS nanocapsule host.
Table S1 The feeding ratios of the amphiphilic hyperbranched QAS Nanocapsules
	Sample
	Quaternization degree (%)
	MeHPEI (g)
	CCA (g)

	Am30-HQAS
	30
	1.0
	1.6865

	Am40-HQAS
	40
	1.0
	2.2487 

	Am50-HQAS
	50
	1.0
	2.8109 

	Am60-HQAS
	60
	1.0
	3.3730 

	Am70-HQAS
	70
	1.0
	3.9352 



Table S2 The Feeding ratios of the various silicone rubber
	Sample
	PDMS
(g)
	Amx-HQAS 
(g)
	KH-560
(g)
	R812S (g)
	TEOS (g)
	DBTDL
(g)

	RTV
	10
	/
	3.0
	/
	/
	0.005

	RTV-Am30
	10
	1.23
(Am30-HQAS)
	3.0
	/
	/
	0.005

	RTV-Am40
	10
	1.49
(Am40-HQAS)
	3.0
	/
	/
	0.005

	RTV-Am50
	10
	1.74
(Am50-HQAS)
	3.0
	/
	/
	0.005

	RTV-Am60
	10
	2.00
(Am60-HQAS)
	3.0
	/
	/
	0.005

	RTV-Am70
	10
	2.26
(Am70-HQAS)
	3.0
	/
	/
	0.005

	e-RTV
	10
	/
	0.2
	0.5
	1.5
	0.005

	e-RTV-Am60
	10
	1.00
(Am60-HQAS)
	0.2
	0.5
	1.5
	0.005

	e-RTV-Am60-RB
	10
	1.20
(RB@Am60-HQAS)
	0.2
	0.5
	1.5
	0.005
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Fig. S1 A standard work curve of RB in ultrapure water (λ=540nm) 
[image: ]
Fig. S2 A plot of encapsulating capability vs the RB concentration
[image: ]
Fig. S3 1H-NMR spectra of Amx-HQAS.
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[bookmark: _Hlk126785843]Fig. S4 The static water contact angle  (A)  and the contact angle images (B) of RTV and RTV-Amx.
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Fig. S5 The static water contact angle  (A)  and the contact angle images (B) of e-RTV, e-RTV-Am60 and e-RTV-Am60-RB.
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[bookmark: _Hlk126785982]Fig. S6 The stress-strain diagram of the various silicone rubber samples.
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[bookmark: _Hlk126786249]Fig. S7 60% compressive stress-strain diagram of the various silicone rubber samples.
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[bookmark: _Hlk126786381]Fig. S8 The compressive stress-strain diagram of the various silicone rubber samples during the 10 loading-unloading cycles with 60% deformation (A: RTV, B: RTV-Am30, C: RTV-Am40, D: RTV-Am50, E: RTV-Am60, F: RTV-Am70).
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Fig. S9 The compressive stress-strain diagram of the various silicone rubber samples during the 10 loading-unloading cycles with 60% deformation (A: e-RTV, B: e-RTV-Am60, C: e-RTV-Am60-RB).
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Fig. S10 A) UV scanning spectrum of DPBF of e-RTV-Am60-RB under LED light irradiation; B) changing trend of intensity of characteristic absorption peak (410 nm) of DPBF of e-RTV-Am60-RB under LED light irradiation.
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[bookmark: _Hlk126786621]Fig. S11 (A) Confocal images of S. aureus adhered on the e-RTV, e-RTV-Am60 , e-RTV-Am60-RB and e-RTV-Am60-RB-Light samples; (B) Bacterial growth curve of S. aureus on the various silicone rubber before and after LED light irradiation; (C) The killing efficiency of the various silicone rubbers towards S. aureus before and after LED light irradiation
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[bookmark: _Hlk126707299]Fig. S12 Fluorescence image of the e-RTV-Am60, e-RTV-Am60-RB and e-RTV-Am60-RB-Light samples after culturing in S. aureus at regular time interval.
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