Electronic Supplementary Material (ESI) for Biomaterials Science.
This journal is © The Royal Society of Chemistry 2021

Electronic Supplementary Material (ESI)

Supporting information

Ferrous Ions Doped Layered Double Hydroxide : Smart 2D Nanotheranostic

Platform with Imaging-Guided Synergistic Chemo/Photothermal Therapy for

Breast Cancer

Zhenhu Guo,*"* Wensheng Xie,? Jingsong Lu,”¢ Xiaoxiao Guo,”* Yongjie Chi,>¢
Dan Wang,* Nonaka Takuya,’* Wanling Xu,”¢ Jielin Ye,>¢ Xiangyan Liu,! Zi

Gu,2 Benhua Xu," Hong Wu,"® Lingyun Zhao -

aState Key Laboratory of Powder Metallurgy, Powder Metallurgy Research Institute,

Central South University, Changsha 410083, China

bKey Laboratory of Advanced Materials, Ministry of Education of China, School of

Materials Science and Engineering, Tsinghua University, Beijing 100084, China

¢-State Key Laboratory of New Ceramics and Fine Processing, School of Materials

Science and Engineering, Tsinghua University, Beijing 100084, China

4The Key Laboratory of Bioorganic Phosphorus Chemistry & Chemical Biology
(Ministry of Education), Department of Chemistry, Tsinghua University,

Beijing100084, China

¢Department of Nanoengineering, Chemical Engineering Program, and Moores
Cancer Center, University of California San Diego, La Jolla, California 92093, United

States



Electronic Supplementary Material (ESI)

fDepartment of General Surgery, Xiangya Hospital, Central South University ,

Clinical Research Center For Breast Cancer Control and Prevention In Hunan

Province, Changsha, 410008, China

&School of Chemical Engineering and Australian Centre for NanoMedicine,

University of New South Wales, Sydney, NSW 2052, Australia

h-Department of Radiation Oncology, Fujian Medical University Union Hospital,

Fuzhou, 350001, China



Electronic Supplementary Material (ESI)

Fig. S1. TEM images of as-synthesized MgAl-LDH NPs

Fig. S2. TEM images of Fe-LDH NPs after addition of Fe?" with various

concentrations (0.25 mmol, 0.5 mmol, 1.0 mmol, 2.0 mmol) named as Fe,s-LDH,

Feso-LDH, Fe;¢o-LDH, Fe;o-LDH corresponding with photographs.
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Fig. S3. TEM images of (A) Feyp-LDH and (B) Fe;-LDH/DOX NPs with different

magnifications.
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Fig. S4. AFM images of (A) Feyp-LDH and (C) Fe;p-LDH/DOX NPs and thickness

of (B) Fe,po-LDH and (D) Fe;-LDH/DOX NPs measured from AFM image.

Absorbance

Y=4.17615X+0.00193

0.00 005 0.10

0.15 020 025

Concentration(mg/mL)

Fig. S5. Standard curve determined by UV-vis absorbance of DOX standard solutions

with varied known concentrations
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Fig. S6. N, adsorption—desorption isotherms of Fe-LDH and Fe-LDH/DOX

nanocomposite
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Fig. S7. (a) Photothermal heating curves of Fe,s-LDH, Feso-LDH, Fe;go-LDH, Fe;go-
LDH NPs with same mass concentration. (b) The absorbance of Fe,o-LDH NPs with

different Fe concentrations.
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Fig. S8. (a) Photothermal heating curves of Fe;g-LDH NPs under 808 nm laser

irradiation for two cycles.
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Fig. S9. (a) Photothermal heating curves of Fe,o0-LDH under the irradiation of 808
nm laser for 10 minutes and turning off the laser (b) Calculation of the time constant

using time and negative natural logarithm of the temperature from the cooling test.
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Fig. S10. Cell viability of L929 cells incubated with various concentrations of Fe,g-

LDH NPs for 24 hours, 48 hours.
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Fig. S11. Acidic etching performance of Feypo-LDH NPs in a buffer solution of pH

7.4, 6.5,5.0 for 2 hours and 3 hours; scale bar 100 nm
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Fig. S12. XRD spectrum of Fe200-LDH in a buffer solution of pH 7.4, 6.5, 5.0 for 6

hours and 12 hours.
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Fig. S13. HE staining histological images of major organs including heart, liver,
spleen, lung, kindey after treatment with PBS, Fe,o-LDH, Fe,0p-LDH + NIR, Fe,g0-

LDH/DOX, Fe,p-LDH/DOX + NIR respectively. Scale bar: 20um.



