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Section 1. Materials
Materials and General Instruments
1. Materials

LB broth, agar, and bacterial viability kit were purchased from Shanghai Beyotime
Biotechnology Co., Ltd. 4-cyanobenzaldehyde was purchased from Anhui Zesheng
Technology Co. Propionic acid was purchased from Shanghai Maclaren biochemical
technology co., LTD. Hydrochloric acid (HCI), N,N-dimethylformamide (DMF),
Tetrahydrofuran (THF), dichloromethane (DCM), ethyl acetate (EA) and petroleum
ether (PE) were supplied by Sinopharm Chemical Reagent Co., Ltd. The purchased
reagents and solvents were used directly without further purification. Ferrocene,
dibenzo-18-crown-6 was purchased from Shanghai Haohong Biomedical Technology
Co. 1, 3, 5-triphenylbenzene was purchased from Shanghai BiDe Pharmaceutical
Technology Co. Tetraphenylmethane was purchased from Anhui Zesheng Technology
Co.
2. General Instruments

Liquid '"H NMR spectra (400 MHz) were recorded on a Bruker Avance 400
spectrometer using TMS (for 'H, 8 = 0.00) as internal standard. The following
abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet
and q = quartet. Caisi Sigma 300 scanning electron microscope (Carl Zeiss Optics
(China) Co., Ltd.) was used to obtain scanning electron microscope images. Leica
inverted fluorescence microscope (Beijing Shangguang Instrument Co., Ltd.) was used
to observe the live/dead staining of bacteria and obtain fluorescence images. HT7700
transmission electron microscope (Hitachi, Japan) was used to photograph bacterial
morphology. XRD images were obtained by Smartlab 9kw X-ray diffractometer
(Rigaku, Japan) using Scientific Nicolet iS20. Infrared spectra at the wavelength from
4000 to 500 cm!' were recorded using the Fourier transform infrared spectrometer
(Thermo Fisher Technology Company) via the potassium bromide pressed-disk
technique. The absorbance value was determined by the microplate reader (Burten
Instrument Co., Ltd.). The morphologies of powder samples were evaluated by

scanning electron Microscopy (SEM, Ultra 55) and transmission electron microscopy



(TEM, Tecnai G2 20 TWIN) via dipping the prepared samples on a Cu-net. Thermo-
gravimetric analysis (TGA) were recorded using Microcomputer differential thermal
balance (HCT-1, Hengjiu, Beijing, China) analyzer under the protection of N,.
Ultraviolet-visible (UV-vis) spectroscopy of PRSA-Cu were obtained from Shimatsu
UV 2600 spectrophotometer (Shimadzu, Japan) from 400 nm to 900 nm.
Photothermal/photodynamic experiments employed a semiconductor laser system
(MDL-II1-638, Changchun New Industries Optoelectronics Technology Co., Ltd.),
equipped with beam expanders and homogenizing optical elements to ensure uniform
energy distribution of the light spot. The irradiation was performed using a diode laser
with a central wavelength of 638 nm, selected to match the absorption peak of the DFP-
POP material with a tunable range of 0.5-2.0 W c¢cm for dose-dependent studies. The
output was calibrated using a standard power meter to ensure accuracy. A standardized
exposure time of 10 min was applied for most experiments. Timing was controlled
digitally with minimal error (<1%).

Section 2. Synthetic Procedures

2.1 Synthesis of tetra(4-acetylphenyl)methane
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Tetraphenylmethane (0.65 g, 2 mmol), acetyl chloride (0.80 g, 10.2 mmol),
aluminium chloride (1.34 g, 10 mmol) and were added to a 250 mL single-necked flask
containing carbon disulfide (CS,, 100 mL). The mixture was heated to 60°C for 18 h.
After cooling, the CS, was removed by filtration, then the filtrate was added to
methylene chloride to dissolve, ice water and concentrated hydrochloric acid were
added. The precipitate was extracted when it was completely dissolved. The organic
layer was then dried with anhydrous sodium sulfate, filtered to remove the sodium

sulfate. And the solvent was removed in vacuum. Chromatographic purification on



silica gel (dichloromethane/hexane) gave tetrakis(4-acetylphenyl)methane (0.40 g) as a
colorless powder (yield: 75%). 'H NMR (d6-DMSO, 400 MHz) 6 2.54 (s, 12H), 7.40
(d, 3] =7.2 Hz, 8H), 7.92 (d, 3J = 8 Hz, 8H).[!]

2.2 Synthesis of 4',4''(5'"")-Diacetyldibenzo-18-CROWN-6
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Dibenzo-18crown-6 (1 g, 2.78 mmol) and acetic anhydride (7 ml, 70 mmol) were
added to a 100 ml three-necked flask. Then, 3.05 ml of phosphoric acid was added to
the reaction system, which was heated to 60°C for 4 h. Afterwards, the reaction system
was cooled down to room temperature, following by the injection of cold water was (50
ml) to give a white solid. The solid was obtained by filtration and purified by column
chromatography to give white product (Yield 95%). '"H NMR spectrum (300 MHz,
CDCl), 6, ppm (J, Hz): 2.54 (6H), 3.99 (8H, t), 4.20 (8H, t), 6.81 (2H, m), 7.48 (2H,
m), 7.53 (2H, m).[?]

2.3 Synthesis of 1,3,5-tris(4-acetylphenyl)benzene
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Under the ice bath, AICI; (17.0 g, 127 mmol) was dissolved in 75 mL CS,. Then,

acetyl chloride (10.5 g, 9.47 mL) and 1,3,5-triphenylbenzene (10.0 g, 32.6 mmol) pre-
dissolved in 100 mL CS, was added dropwise. The reaction system was gradually
returning to room temperature. Then, the mixture was heated to 50 °C under reflux for

5 h. Afterwards, the reaction system was cooled to room temperature, which was



continued stirring for 15 h. The reactants were poured into ice water, following by the
injection of 50 mL HCI and 200 mL CH,Cl,. The organic phase was washed three times
with NaCl and sodium hydroxide solution, then dried with anhydrous magnesium
sulfate. And the solvent was removed by rotary evaporator. And the crude product was
purified by column chromatography to obtain a rice-white solid (yield=86%). 'H NMR
(CDCI3, 400 MHz): & (ppm) 2.65 (s, 9H), 7.78 (t-d, 6H), 7.85 (s, 3H), 8.08 (t-d, 6H).1%
2.4 Synthesis of 1,1'-diacetylferrocene
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‘&)7 Acetyl Chloride
AlCI; (24 g, 0.17 mol) and dry CH,Cl, 60 mL were added to a three-necked flask.

Ferrocene (9 g, 0.05 mol), dichloromethane (80 ml) and acetyl chloride (18 ml, 0.24
mol) were added to the three-necked flask drop by drop. Under argon gas protection,
the mixture was heated and refluxed for 2 h. It was then cooled down to room
temperature, and the reactants were poured into ice water. The crude product was
extracted with CH,Cl, for 3 times. And the organic solvent was removed under reduced
pressure and recrystallised from ethanol (yield=90%). 'H NMR (270 MHz; dg-DMSO):
4.74 (4H,t,J 2 Hz), 4.60 (4H, t, J 2 Hz), 2.33 (6H, s). [

2.5 Synthesis of 5,10,15,20-tetrachloro(4-cyanophenyl)porphyrin
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A 250 mL three-necked flask was charged with redistilled pyrrole (7 mL, 100
mmol) and 4-cyanobenzaldehyde (10.0 g, 14 mmol). Then, 400 mL of propionic acid
was added into the reaction system. Under argon atmosphere, the reaction system was
heated to reflux for 1 h. After, the reaction system was cooled to room temperature
naturally, which was filtered and washed with methanol until the filtrate was clarified.
The product was then washed with 100 mL of lukewarm water at 50°C and dried under
vacuum in an oven at 80°C overnight.

2.6 Synthesis of H,TDPP

5,10,15,20-tetrachloro(4-cyanophenyl)porphyrin (500 mg, 0.8 mmol) was added
to a three-necked flask and a mixture of dicyandiamide (350 mg, 4.1 mmol) and
potassium hydroxide (300 mg, 5.3 mmol) pre-dissolved in 2-methoxyethanol (20 mL)
was mixed with the above ingredients. Under the argon protection, the reaction system
was refluxed for 48 h. The product was then washed with lukewarm water and dried
under vacuum in an oven at 70°C overnight to obtain the final product as purple
powders. 'H-NMR: (500 MHz DMSO-d6): 6= 8.92 (s, 8H); 8.71 (d, 8H); 8.35 (d, 8H);
6.89 (s, 16H). B



2.7 Preparation of POPs
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Scheme S1. Typical structure of final POPs
Preparation of DF-POP
To an autoclave was added acetyl monomer (DF) and H,TDPP (feedstock ratio 4:1),
followed by about 25 mL of DMSO and purged with argon for about 3 min. The
reaction mixture was heated under nitrogen protection at 180 °C for 72 h. After cooling
to room temperature, the reaction was filtered to give a black foamy substance, which

was washed successively with CH;0H, CH,Cl, and THF. The synthesized solid was



dried in a vacuum oven at 120 °C overnight to give a black powder.[®]
Preparation of TAPBP-POP, DABCP-POP, and TAPMP-POP.

A series of control POPs (Scheme S1), including the TAPBP-POP, DABCP-POP,
and TAPMP-POP, were synthesized using a similar synthetic approach to ensure
structural comparability. Each polymer was prepared by reacting H,TDPP with the
corresponding polyacetylated bridging monomer, 1,3,5-tris(4-acetylphenyl)benzene
(TAPB), 4’>.4>° 5"’ -diacetyldibenzo-18-crown-6 (DABCQ), or tetra(4-
acetylphenyl)methane (TAPM), under identical reaction conditions. The feedstock
molar ratio between the acetyl groups (from the bridging monomer) and amino groups
(from H,TDPP) was maintained at 1:1 to ensure full stoichiometric balance and
maximize polymerization efficiency. The same workup procedure, including filtration,
sequential solvent washing, and vacuum drying, was applied to obtain each polymer in
pure form as a dark-colored solid.

Section 3. Methods

In this work, key assays, such as antibacterial tests, hemolysis assay, cytotoxicity
test, cell migration assay, blood routine tests and /n Vivo animal studies were performed
in triplicate.
3.1 Stability study of DFP-POP

Stability of DFP-POP in different pH liquids: DFP-POP solution with pH 1.5, 2.5,
3.5, 4.5, 5.5, 6.5 with a concentration of 200 pg/mL was kept for 5 days. The UV
absorption values at 638 nm were determined using a UV spectrophotometer.

Photostability of DFP-POP: Water configuration for DFP-POP to 300 pg/mL.
After irradiation with a 638 nm infrared laser, five on/off cycles were performed, and
the cycle was cooled down and the UV absorption was detected by a UV
spectrophotometer.

Stability of DFP-POP in different solvents:

Stability in water: DFP-POP at a concentration of 200 pg/mL were dispersed in
different solvents. On day 0, after the laser irradiation, the data were detected and
recorded by the infrared thermal imager. It was then placed in the solvent for 15 days,

again after laser irradiation with the same laser parameters as on day 0, and data were



recorded via a thermal imager.

Stability in the DMSO: DFP-POP with 200 pg/mL of DMSO configuration was used
to determine the degree of UV absorption attenuation of DPBF after DFP-POP laser
irradiation on days 1,2, and 4.

3.2 Photothermal performance detection

Water solutions of DFP-POP at different concentrations of 0, 100, 200, 300, 400, 500
png/mL, were added to the 2 mL ep tube and the total volume of liquid in all ep tubes
was 1 mL. The samples were irradiated with 638nm under laser at a power density of 1
W cm? (10 min). The temperature value will be displayed on the thermal imaging
camera, and the temperature that rises within 10 min will be taken every 50 s.
Afterwards, we recorded the highest temperature of the different concentrations for 10
min through the thermal imager, and made dot line charts with the concentration. In
addition, DFP-POP aqueous suspension (300 pg/mL) was provided with 638 nm laser
with power density of 0.5, 1, 1.5, and 2 W c¢cm™ for 10 min, and data were taken every
20 s. Subsequently, the thermal stability of DFP-POP was evaluated by cyclic
irradiation experiments with on/off laser irradiation cycles. In short, the configured
material suspension is irradiated by the infrared laser with the same laser parameters as
above. After 10 min of irradiation, the laser was turned off to cool DFP-POP naturally
to room temperature without external force. Afterward, the same cycle was repeated
four times to record the temperature changes throughout the cycle. One link of the cycle
is drawn separately, and the photothermal conversion efficiency is calculated by the

temperature change during the descent process. The calculation formula is as follows:

RS(T, —-T. )-Qp:
_ max 511:;38 Dis % 100%
I(1-10 ) (S1)

Where “h” represents the heat transfer coefficient; “S” represents the surface area of
the container; "Tmax" is the equilibrium temperature displayed after 10 min of
irradiation; "Tsurr" represents the ambient temperature; "Qp;" is the heat dissipation of
the test unit; "I" represents the laser power density value of the 638 nm laser; and “Ag3g”

is the absorbance of DFP-POP aqueous suspension at 638 nm.
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Where “ "2%represents the mass of the solvent water, here is 1g; indicates

the stated heat capacity (4.2 J/g). “%s” represents a negative log of the cooling time
versus the temperature. ‘0’ is the ratio of AT and Tmax. And “t” is the cooling.
In this work,
Tmax-Tsurr=57.1-27.4=29.7; A638 =2.306; I=1.0 W cm™2;
N (%)=[hS (Tmax — Tsurr) — Qdis] / I (1-10-463%) = 43.98%

3.3 Photodynamic performance test

Firstly, a DMSO solution containing both monomer and polymer were prepared,
adjusting the concentration to facilitate the measurement of UV absorption. Next,
DPBF probe solution was created by mixing 3 mL of DMSO with 50 uL of DPBF,
ensuring that the absorbance is approximately 1.0. To establish the probe's stability, the
UV absorption was measured after 0, 1, 2, 4, 6, 8, and 10 min of irradiation.

Subsequently, 50 uL. of the DPBF probe solution was introduced into the previously
prepared solution, maintaining the same irradiation intervals as before. The UV
absorption post-irradiation for both H2TDPP and DFP-POP were individually assessed,
and plotting the corresponding results. To calculate the percentage reduction, the UV
absorption at 421 nm was compared with the material's inherent UV absorption prior
to irradiation. To further investigate the stability, DFP-POP was subjected to irradiation
for 2, 4, and 6 min, and then DPBF was incorporated to test its capacity to generate
singlet oxygen (10,) using the aforementioned methodology.
3.4 Hydroxyl radical generation ability test

3,3".5,5'-tetramethylbenzidine (TMB) is a chromogen, which oxidizes TMB to
oxTMB in the presence of ROS. And the solution changes from anhydrous to blue.
However, catalase can catalyze the disproportionation of H,O, and produce oxygen.
Based on this, first, we configured TMB, H,O, + TMB, and TMB + H,0, + DFP-POP,

where the TMB and H,O, concentration is 75 pL/mL, and the DFP-POP concentration



is 400 pg/mL. The total volume of was 1 mL to detect their UV absorption. To further
demonstrate that DFP-POP can produce correlated effects, the material was made with
an EPR to detect its signal generation. Thereafter, a total volume of 1 mL of 100, 200,
300, 400 and 500 pg/ml at pH 5.5 was configured to detect UV absorption at different
concentrations under the same pH conditions. The concentration was set to 400 pg/ml
and mated to 1 ml with PBS of pH=1.5, 2.5, 3.5, 4.5, 5.5, and 6.5, and their UV
absorption was detected under a UV spectrophotometer.
3.5 CAT-like enzyme activity test

According to previous reports, there may also be CAT-like enzyme activity that
catalyzes the production of oxygen and water from H,O,. To verify this conjecture, first
we measured the UV absorption of different concentrations of H,O, (100 mM, 50 mM,
25 mM, 12.5 mM and 6.25 mM). The DFP-POP concentration was configured to be
200 pg/mL and the H,O, concentration to be 25 mM. The assay was carried out every
10 min starting from 0 min and the decreasing trend of the curve was observed and
compared with the blank (no DFP-POP added) group.
3.6 Testing of the antimicrobial properties in vitro

According to the previous experiments, in order to achieve a better comparison, S.
aureus and E. coli were used as representatives of Gram-positive and Gram-negative
bacteria, which were utilized to test the antimicrobial properties of DFP-POP. Both
bacteria were treated by eight groups, including control group, DFP-POP group, H,0,
group, DFP-POP + H,0, group and the laser irradiation group corresponding to these
four subgroups more. In the above groupings. The total volume of liquid in each group
was 1 mL, the concentration of bacterial fluid was 100 uL/mL, the concentration of
DFP-POP was 200 pg/mL, and the concentration of H;O, was 10 pL/mL. All of the
groups were in neutral PBS, except for the DFP-POP + H,0, and its laser group, which
were in PBS with pH=5.5. Compared to the group with no laser, the laser group was
required to irradiate the cells with a 638 nm. The laser group needed to be irradiated
with 638 nm infrared laser at a power density of W c¢cm for 10 min. Finally, the mixed
bacterial solution was incubated in a shaker at 37°C for 24h, and 100 pL of the bacterial

solution was transferred to the solid medium to observe the morphology and to count



the number of colonies. And the antimicrobial effect was evaluated by comparing with
control group.
3.7 Bacterial live/dead staining

Bacteria were stained by SYTO-9 and PI to differentiate between live and dead
bacteria under a fluorescence microscope. SYTO-9 penetrates the cell membranes of
all bacteria and labels them green, while PI only penetrates the cell membranes of
damaged bacteria, labels them red, and neutralizes the green color of SYTO-9 to give
a yellow color. Bacterial grouping was the same as in vitro antibacterial grouping. From
each group of ep tubes, 400 pL of solution was removed with 100 puL of S. aureus or E.
coli (1x10% CFU/mL), 20 pL of SYTO-9 (1.0x10-3 M) and 20 uL of PI (1.5x10-3M)
were added, and the solution was incubated for 15 min in darkness at 37°C. After, the
bacteria were removed by centrifugation to remove the excess SYTO-9 and PI, and then
the bacteria were resuspended with 50 pL. PBS. The images were observed by inverted
fluorescence microscopy.
3.8 The state of the bacteria under TEM

The above treated solution was added to 2.5% glutaraldehyde solution and fixed at 4
°C for 24 h, after which it was washed three times with PBS, embedded and closed with
agar. The bacteria were treated with 30%, 50%, 70%, 90%, 95% and 100%
concentration of ethanol solution in sequence for 10 min to dehydrate them, after which,
they were treated with acetone for 3h and embedded by gradient osmosis. Finally, the
bacteria were negatively stained, fixed on a nickel grid and observed by transmission
electron microscopy.
3.9 Hemolysis assay

Blood was obtained from Balb/c mice, and the obtained fresh blood was centrifuged
(10000 rpm, 10 min), the supernatant was removed, and erythrocytes were collected.
Subsequently, PBS was added for washing at a volume ratio of approximately 1:1 to
erythrocytes, centrifuged to remove the supernatant, and repeated four times. Then the
erythrocytes were mixed with PBS buffer 3:11, and the mixed erythrocytes were mixed
with DFP-POP (concentrations of 50, 100, 150, 200, 300, and 400 pg/mL) at a ratio of

1:9 (v/v), and incubated at 37°C for 4 h. 100 uL of the supernatant of each tube was



added into a 96-well plate, and absorbance was measured by an enzyme marker.
Distilled water was used as positive control and PBS group was used as negative
control. The calculation formula is as follows:

A-A

n

x 100%
Ap =4y (S4)

Hemolysis (%) =
A: Absorbance obtained from the supernatant after addition of DFP-POP to the
erythrocytes.
An: absorbance of erythrocytes mixed with PBS (negative control).
Ap: absorbance of erythrocytes mixed with distilled water (positive control).
3.10 MTT experiment
In 96-well plates, 1.929 cells were inoculated at a density of 5x10° per well with 100
uL of cells per well, and the plates were liquid-sealed around the edges with 100 puL
PBS to prevent excessive evaporation. After incubation for 24 h, different
concentrations of DFP-POP (concentrations of 100, 200, 300, 400, 500 pg/mL) were
added, the supernatant was discarded after standing for 24 h, 10 uL MTT (5 mg/mL)
was added to each well, after 4h, the supernatant was aspirated, 100 uL. of DMSO was
added, and the absorbance was measured by an enzyme marker after standing for about
10 min. Each set of experiments was repeated 3 times.
3.11 Cell scratches test
The migration ability of cells was tested by cell scratch assay. Cells were inoculated
into 6-well plates with approximately 5x103 cells per well and cultured for 24 h.
Cellular excretions were washed off with PBS, cells were scratched with a sterile lance
tip, different concentrations of DFP-POP were added, followed by rinsing of the cells
with PBS, and phase-contrast images were taken using a microscope at 0 and 24 h and
48 h, respectively The distance travelled by the cells was measured using Image J
software and the percentage of wound healing was calculated.
3.12 Wound healing experiment on the back of mice
Female Balb/c mice of 5 weeks of age and weighing around 17 g were used to establish
wound trauma model. The mice were randomly divided into 9 groups, namely: Blank,

Control, H,0,, H,O, + laser, DFP-POP, Laser, DFP-POP + laser, DFP-POP + H,0,,



DFP-POP + H,0, + laser group, and 6 mice in each group. Prior to formal infection,
each group of mice will be weighed and treated with anaesthesia except for the blank
group, the hair on the back will be shaved off and disinfected with 75% ethanol to form
a wound with a radius of about 5 mm, where S. aureus (1 x 10¢ CFU/ML) will be added
to the wound, and the different subgroups will be treated after 24 h of infection. In the
above treatment groups, DFP-POP was added at a concentration of 200 pg/mL. H,0,
was added at a concentration of 10 pL/mL. The laser irradiation power was 1.0 W cm-
2 and the irradiation time was 10 min. Changes in the back wounds of the mice were
recorded on days 1, 3, 6, and 9, and the body weights of the mice were monitored daily,
and the changes in body weight and the area of the back wounds were plotted. The mice
were anaesthetised on day 9 and the eyeballs were removed to obtain blood, after which
the mice were executed and their back wounds and major organ tissues (heart, liver,
spleen, lungs, kidneys) were fixed in 10% formalin. Then H&E staining and Masson
trichrome staining were performed. Blood was obtained 2 mL per tube for routine blood
tests.
3.13 Statistical Analysis

Data are expressed as mean = SD. All statistical analyses were performed using
SPSS 16.0 software. Differences between groups were analyzed by Student’s t-test, and

a P-value < 0.05 was considered statistically significant.



Section 4. 1H NMR
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Figure S1. 'H NMR of tetra(4-acetylphenyl)methane (TAPM)
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Figure S2. 'H NMR of 1,3,5-tris(4-acetylphenyl)benzene (TAPB)
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Figure S3. 'H NMR of 4',4"(5")-Diacetyldibenzo-18-CROWN-6 (DABC)
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Figure S4. 'H NMR of 1,1'-Diacetylferrocene (DF)
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Figure S5. 'HNMR of 5, 10, 15, 20-tetrakis(4-(2,4-diaminotriazine) phenyl) porphyrin

(H,TDPP)



Section 5. FTIR
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Figure S6. FT-IR Spectroscopy of bridge-engineered POPs.
Section 6. TGA
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Figure S7. TGA of DFP-POP.



Section 7. EDS and elemental content from TEM mapping
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Figure S8. EDS and elemental content from TEM mapping.
Section 8. The UV-vis-NIR absorption spectroscopy of 1,1’-Diacetylierrocene,
H,TDPP and DFP-POP.
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Figure S9. The UV-vis-NIR absorption spectroscopy of 1,1’-Diacetylierrocene (DF),



H,TDPP and DFP-POP.
Section 9. Photothermograms of AMP-POP, ACP-POP, APBP-POP and DFP-
POP
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Figure S10. Photothermograms of AMP-POP, ACP-POP, APBP-POP and DFP-POP

at 400 pg/mL under laser irradiation (638 nm, 1.0 W/cm?, 10 min).



Section 10. Comparison of PCE of different photothermal materials

Table
Power
Samples Density (W | PCE (%) Reference
cm?)
This
DFP-POP 1.0 43.9
work
PVA17-g-GO 2.0 39 [7]
AuMC 0.96 25.4 [8]
PDA NPs 1.6 32 [9]
BG-POP 1.0 21.4 [10]
Cu-Fc 1.0 38.4% [11]
Fe3O4-
CB@Au-Fc  NPs 1.0 36.7% [12]
(Au:Fe=1:2)
Fc-
1.0 35.6% [13]
HP°/HD/GOx
CuS
1.0 28.43% [14]
aggregates
ferrocene-
2.0 19.25% [15]
based polymer
ID@MOS-Fc-
1.0 18.6% [16]
CDHA

Comparison of PCE of recently reported photothermal materials
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Section 11. Stability studies of the DFP-POP
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Figure S11. Stability studies of the DFP-POP. a) Stability of DFP-POP in different pH
liquids; b) Curves of the DFP-POP before and after the switch cycle; c) Temperature

rise curves before and after standing in water for 15 days; d) Decay curves at days 1,2,

and 4.



Section 12. UV characteristic peak change of DFP-POP enzyme activity before

and after laser irradiation
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Figure S12. UV characteristic peak change of DFP-POP enzyme activity before and

after laser irradiation.



Section 13. UV absorption of different concentrations of H,0,
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Figure S13. UV absorption of different concentrations of H,O,.



Section 14. Synergistic

concentration
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Figure S14. Synergistic antibacterial graph of DFP-POP at 0-200 pg/mL. The H,0,
concentration was 10 uL/mL. The laser power density was 1.0 W ¢cm™. PBS with a

solution environment of pH=5.5. Results are presented as mean = S.D. (* p <0.05, **

p <0.01, *** p <0.001, **** p <0.0001, analyzed by Student's t-test).

Section 15. Comparison of antimicrobial of different materials at 200 pg/mL

concentrations
TAPMP- DABCP- TAPBP-
POP POP POP DFP-POP
;\: 100 . TAPMP-POP | DABCP-POP
w b mE TAPBP-POP mm DFP-POP
g ‘_E 80+ HRKK ok
=~ =
g: % 60
%] E
S 404
[-<]
£ 201
= &
3 o
g FS& FS& £ oS
B3] A A A G A
o o o %

Figure S15. Comparison of antimicrobial of different materials at 200 pg/mL
concentrations in the presence of H,O, and Laser illumination. Results are presented as
mean £ S.D. (* p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001, analyzed by

Student's t-test).



Section 16. Performance comparison of recently reported polymer-based
antibacterial agents

Table S2. Performance comparison of recently reported polymer-based antibacterial

agents
Sample Antibacterial mode E. coli | S. aureus | Reference
DFP-
POP PTT (638 nm, 1.0W/cm?, 99 96.8 This
(200 10min)/PDT/CAT/POD 52% 1% work
pg/mL)
Pre-NP-
4 NO/PTT (808 nm, 375 10 100
[17]
(333 mW/cm?, 5min) 0% %
pg/mL)
IM-
POP-Ag >9 >93.
Ag ions/imidazole [18]
(200pg/m 6.4% 7%
L)
AFcB
1,2,3-triazole, Ferrocene, 99 99.9
(500 [19]
xanthone, and azine units 9% %
pg/mL)
PdPPOP
HBTT PDT/PTT (808nm, 96 100
[20]
(200 0.7W/cm?, 20min) 9% %
pg/mL)
FePPOP
BFPB PDT (808 nm, 1.2W/cm?,
-- 90% [21]
(500 20 min)
pg/mL)




Section 17. Thermography maps of the mouse back wounds at varied time points
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Figure S16. Thermography maps of the mouse back wounds.



Section 18. H&E and Masson trichrome stained wound tissue sections of mice on
day 9
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Figure S17. H&E and Masson trichrome stained wound tissue sections of mice on day

9
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