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Figure S1. Fluorescent micrographs of capsule-based pH serstodifferent pHs. The
individual green (false color, 540-610 nm) and (680-700 nm) are shown, followed by

overlay of the two channels. Scale barsh
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PLLA / capsule-based pH sensors

Figure S2. Schematic drawing of the electrospinning setup.
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Figure S3. SEM micrographs showing the fiber porosity in tl@sing region (a) and the
roughness on the body of individual wires (b).



WILEY-VCH

green red overlay

pH 7

pH 8

pH 9

Figure $4. Fiber fluorescence micrographs. Average fiber di@m= 300 nm. The individual
green (false color, 540-610 nm) and red (620-70) c¢irannels together with channel overlay

are shown. Scale bars = goh.
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Figure S5. Fiber fluorescence micrographs. Average fiber diame 3um. The individual
green (false color, 540-610 nm) and red (620-70Q together with channel overlay are

shown. Scale bars = 10n.
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Figure S6. Hybrid fibers embedding capsules loaded with rihsoein 5(6)-isothiocyanate
(FITC)- and rhodamine B isothiocyanate (RITC)-darticonjugates. The pH-sensitive dye,
FITC (Mw = 389.38 Da, Sigma), and the reference, 8 C (Mw = 536.08 Da, Sigma),
were covalently linked to the nonfluorescent amaxdchn and subsequently co-loaded into
the cavities of the capsules as previously destf5e Next, the capsules were embedded
within 3 pm-thick PLLA fibers, according to the procedure aésed in the “Experimental
Section” for SNARF-1-dextran conjugate loaded cégssuFinally, the pH-sensitivity of the
free capsules and of the fibers was monitored bgroeng the fluorescent response to various
pHs from 4 to 9. (a) CLSM micrographs showing th&gependence of fluorescence in pH-
adjusted cell mediumAf,. FITC = 488 nm,Aec RITC = 543 nm). Overlays of the
fluorescence channels (green channel: 505-530 ean¢cltannel: >560 nm) are reported. By
increasing the pH of the medium the overall colothe pH-sensing capsules shifts from “red”
over “yellow” to “green” as result of the pH depende of FITC (indicator dye) and the
insensitivity of RITC (reference dye). Scale ba@um. (b) Ratiometric calibration curve of
free capsule-based sensors (black squares) andrsens3um-thick wires (red circles), by
fluorescence intensity ratio of green and red chbnderived from CLSM micrographs. The
green-to-red ratio (false colors) of the fluoresxmenignaly/l, is here plotteds. the pH of the
solution. The data points correspond to the meatasdard error of mean, calculated over at
least 35 capsules. Data were fitted with a sigmdigaction? having points of inflection at
pH = 5.94 (black fit) and 5.32 (red fit), respeetix
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Figure S7. Fluorescence time response to pH variations. Th8\NCImicrographs show the
overlays of the green (false color, 540-610 nm) wewd(620-700 nm) channels. Thealues
for each frame indicate the time after the applicabf a pH change. The analysis show a

slower response of @m-thick fibers to basic pHs (9) compared to acilits (4). Average

fiber diameter = 3iIm. Scale bars = 20m.
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Figure S8. Reversible response of pH-sensing. Fibers wereeohagn CLSM after addition
of a drop of solution at pH 9. Next, a drop of $mn at pH 4 was deposited onto the same
region. The cycle was repeated up to 40 timeO(&rlay of green (false color, 540-610 nm)
and red (620-700 nm) channels recorded at eackdtgdtl. Thet values for each frame
indicate the time after the application of a pHraje Average fiber diameter = 300 nm. Scale

bars = 1Qum. (b) Red-to-green ratio (false colors) of thefescence signdlq vs. pH.
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Figure S9. Control experiments. CLSM images of PLLA fibers andlifferent pHs. 2QL
droplets of pH-adjusted buffers (4, 5, 6, 7, 8, &dvere deposited onto a region ofid-
thick fibers (without capsules) for 20 minutes; ssmn was collected in green channghE
540-610 nm, a) and red chann&l(= 620-700 nm, b)lex. = 514 nm. (c) are bright field
images and (d) are corresponding overlay imageghBress and contrast levels in the bright
field channel have been adjusted for better vigumgi the fibers. Scale bars: 20n. No

fluorescence is detected from PLLA fibers underdifierent pHs.
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