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Supporting Figures

Figure S1 Ionization equilibria of fluorescein conjugated poly(acrylic acid).
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Figure S2 Synthetic route to fluorescein conjugated poly(acrylic acid).
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Figure S3 Preparation method of pH sensor nanosheet composed of Nile red 
embedded PDLLA layer and fluorescein conjugated LbL layers.
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Figure S4 Microscopic images of a water droplet on (a) a PDLLA film, (b) 5 
pairs and (d) 20 pairs and (f) 35 pairs of pristine LbL films, and (c) 5 pairs and 
(e) 20 pairs and (g) 35 pairs of LbL films after thermal crosslinking. (h) Contact 
angles of the PDLLA film and different layers of the LbL films analyzed from 
microscopic images shown in (a-g).
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Figure S5 IR spectra of PDLLA nanosheets (grey), fluorescein-conjugated LbL 
film (blue: before, red: after thermal crosslinking).
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Figure S6 (a) Time-course study of the dye leaching in MilliQ(squares), PBS 
(triangles), pH9 of B-R buffer (circles) before washing procedures. (b) 
Concentration of Leakage in PBS at 37℃, 50 rpm after washed by MilliQ, PBS 
and pH9 of B-R buffer.
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Figure S7 (a) Reversible fluorescent intensity of fluorescein conjugated LbL 
nanosheets between pH 5 and 9. (b) Normalized peak intensity of Nile red 
embedded PDLLA nanosheets (red) and fluorescein conjugated LbL 
nanosheets (green) plotted against time.
.
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Figure S8 Thickness-dependent response time of the LbL nanosheets 
(mean±SE.).
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Figure S9 (a) pH resolution and normalized standard deviation plotted against 
pH 4.5-9 (every 0.5) were calculated by calibration data (ROI size: 500 × 500 
µm2). (b) pH resolution was plotted against pH of each ROI sizes.
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Figure S10 1H-NMR spectra of fluorescein conjugated poly(acrylic acid).


