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»>Double network bacterial cellulose hydrogel to build a biology-device interface 4
* Biology—device interfaceZM double network BC-CP(conducting polymer) composite hydrogel
2 M=} 2 conducting polymerZ polyaniline (PAni)1f polypyrrole (PPy)E AtE35I0 BC EHO|
polymerzation St 1 LFZHO| SnO2:F7F ZEEl 82| £ EH O working electrodeZ ArE3H0] cyclic
voltammetry2} electrochemical impedance spectroscopy(EIS)E S ™SI S.

* BC hydrogel2 good biocompatibility, biodegradability, bioadhesion, mass transport 8Z& =&

X2 o, CP= electrochemical signal?| =, 5ESI7| 2ot signal 20| 7ts3t.
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Fig. 1 (a) Schematic diagram of electropolymerization of CP on the BC  working electrodes within 2.0 V at different scan rates of 25, 50, 75

hydrogel, (b) photographs showing the electropolymerization of PAni on and 100 mV sl, (b) schematic diagram showing the chemical
the BC hydrogel and (c) photographs showing the electropolymerization  structure of three forms of polyaniline and (c) the colour changes of
of PPy on the BC hydrogel. BC-PAni.
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Fig. 3 Nyquist plots of BC-PAni recorded at
different DC potentials; an AC amplitude of
superimposed over the DC
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Fig. 5 Light microscopy images of fibroblast cells incubated on the surface
of (a) BC hydrogels, (c) BC layer of BC-PAni, and (e) BC layer of BC—PPy.
Calcein AM/PI dual-fluorescence stain of fibroblast cells incubated on the
surface of (b) BC hydrogels, (d) BC layer of BC—PAni, and (f) BC layer of
BC-PPy.
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Fig. 4 Nyquist plots of BC-PPy recorded at
different DC potentials; an AC amplitude of 10
MV was superimposed over the DC potentials.

Fig. 6 SEM images of fibroblast cells incubated on the surface of (a
and b) BC hydrogels, (c and d) BC layer of BC-PAni, and (e and f)
BC layer of BC-PPy.



» Highly conductive and stretchable conductors fabricated from bacterial

cellulose®

o

e Flexible electronics 2 £ & &} 7| < 3t

BC)/polydimethylsiloxane(PDMS) £&K| S F=H|d}
H7|eF 7| AX = Q7 d 1t S|

¢ O|Qf &2 AKXl 722 large-scale flexible, stretchable, foldable electronicss2| ™2 71X
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Figure 1. (a) The fabrication process of BC-based
materials. (1) A large-sized BC pellicle (2002303mm3)
was cut into the desired shape with a sharp blade. (2)
After freeze-drying of the wet BC pellicles, the
ultralight BC aerogel was obtained. (3) Further
pyrolysis treatment of the BC aerogel under flowing
argon produced the black p-BC aerogel. (b, ¢)
Scanning electron microscopy images of the BC and p-
BC aerogels, respectively.
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Figure 2. (a) Compressive stress—strain curve of the BC aerogel at a set
strain of 80%. (b) Cyclic stress—strain curves of the p-BC aerogel at a
maximum strain of 80%, showing a very small permanent deformation
after 100 compression cycles. The insets in (a) and (b) show the sequential
photographs of the BC and p-BC aerogels during the compression process,
illustrating their different mechanical properties. (c) Scanning electron
microscopy image of the fracture surface of the typical p-BC/PDMS
composite.
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Figure 3 Resistance change of the p-BC/PDMS composite under
mechanical deformations. (a) Variation of the normalized resistance (DR/R0)
of the composite as a function of tensile strain up to 80% in the first two
stretch-release cycles. The inset shows the stretching process. (b) DR/RO as
a function of stretching cycles at a strain up to 80%. The inset shows the
fifth, hundredth, thousandth stretching cycles. (c) DR/RO of the composite
at a bend radius of up to 1.0 mm in the first bending cycle. The inset
shows the bending process. (d) DR/RO as a function of the bend cycles at
a maximum bend radius of 1.0mm. The inset shows the twentieth,
thousandth, fivethousandth bending cycles.



> Flexible Electrically Conductive Nanocomposite Membrane Based on Bacterial

Cellulose and Polyaniline®

* Conductive polyaniline/bacterial cellulose (PANI/BC) nanocomposite membranes2 PANI Lft¢
AZE M e[El BC mO|H Q0f L3 7|2 #USHA HENe 2 M 0] ZEO0| HMMEHCe=
uniformstd flecxible membranesS & /Adst.

« PANI/BC nanocomposite membranes2 F O M7/ =X, 2F St mechanical properties,

thermal stabilityE 7}X| 11 QIO sensors, flexible electrodes, flexible displays£22| 80| 7I5&.
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Figure 1. Schematic diagramof the formation of Figure 2. Optical images of the (a) pure BCmembrane and

PANI/BCnanocomposites. (b) PANI/BC composite membrane (10.7 wt % PANI).



Figure 3. FE-SEM images of (a) pure BC and the PANI/BC
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Figure 4. TG curves of (a) PANI (doped by HCI), (b) the

composites formed with the reaction time of (b) 30 min, (c) 60

min, (d) 90 min, (e) 120 min, and (f) 180 min, respectively.

PANI/BC composite with 10.7 wt % PANI (doped by HCI),
and (c) pure BC.

Table 1. Effects of Reaction Time on the Content of PANI
and the Electrical Conductivity of PANI/BC Composites

reaction content of electrical
time (min) PANI (wt %) conductivity (S/cm)

30 58 20x 107

60 9.1 47x 107

90 107 50% 107

120 131 23x 107

180 153 95 x 107
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Figure 5. Conductivity of PANI/BC composite membranes with
10.7 wt % PANI as a function of twist angle (B). The inset
shows the sample size and twist of the composite membrane.



» Formaldehyde sensors based on nanofibrous polyethyleneimine/bacterial
cellulose membranes coated quartz crystal microbalance’

* Formaldehyde sensor = nanofibrous polyethyleneimine (PEI)/bacterial cellulose (BQC)

membranes= quartz crystal microbalance (QCM)0|| = & 5} X|2F2t. Nanoporous three-

dimensional PEI/BC membranes2 £/Z40| 30-60 nm Q| LI -I}O|HHE 0|85 MANMIFZS XAt

ot A=

« Formaldehyde sensore= 2 &%t sensitivity, selectivity, reversibility, 1-100 ppm2| &= Y0 A
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Fig. 1. Schematic of the experimental setup for formaldehyde
detection. Fig. 2. Schematic diagram of the interaction of BC and PE],

and formaldehyde and PEL
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Fig. 3. Dependence of the frequency shift of sensors coated with (a)  Fig. 4. Reproducibility test for frequency shifts of the PEI/BC
PEI membrane, (b) PEI/BC membranes with a weight ratio of 0.67/1 nanofibrous membranes with a weight ratio of 1.34/1 coated QCM

and (c) PEI/BC membranes with a weight ratio of 1.34/1 on  sensors exposed to formaldehyde at the relative humidity of 60%.
formaldehyde concentration
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Fig. 5. Response of the PEI/BC nanofibrous membrane coated QCM Fig. 6. Response of the nanofibrous membrane coated QCM
sensor with a weight ratio of 1.34/1 when exposed to 1, 10, 30, 50, sensor with a PEI/BC weight ratio of 1.34/1 exposed to various
and 100 ppm of formaldehyde at various relative humidity of (a) volatile organic compounds at the relative humidity of 60%.

50%, (b) 60%, and (c) 70%, respectively.
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« BC 7|Ht MM Z2|H 2 hydrogels2 M NAtE E/M1 electroactivityZ7} 2 & 2}
Z| biphasic Janus hydrogelsQ| &HE-Z 7+%l double network® AL &y o2 EHK],
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