Electronic Supplementary Material (ESI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2021

Supporting Information

Influence of nanoparticle size on blood-brain barrier
penetration and the accumulation of anti-seizure

medicines in the brain

Qian Meng,* Hongmei Meng,"® Yong Pan,’ Jiayu Liu,? Jiaai Li,* Yanxin Qi® and Yubin
Huang™

2 Department of Neurology and Neuroscience Center, The First Hospital of Jilin
University, Changchun 130021, P. R. China

b State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of
Applied Chemistry, Chinese Academy of Sciences, Changchun 130022, P. R. China

¢Faculty of Chemistry, Northeast Normal University, Changchun 130024, P. R. China

* Corresponding Authors:

Yubin Huang, E-mail: huangyb350@nenu.edu.cn

Hongmei Meng, E-mail: menghm@jlu.edu.cn


mailto:huangyb350@nenu.edu.cn

150

100
£
|72]
S
g 5- CMC=20.6 pg mL!
0 -
| T T |
0.1 1 10 100 1000

Concentration(pg mL'l)

Fig S1. Determination of the CMC of mPEGsg-PLGA (k.
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Fig S2. Determination of the CMC of mPEG,x-PLGA 5.
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Fig S3. Determination of the CMC of mPEGsg-PLGA(.
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Fig S4. Average hydrodynamic diameters of mPEGsx-PLGA ok, mPEGx-PLGAs,
mPEG5K—PLGA20K.
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Fig SS. Polydispersity index of mPEGsg-PLGA ok, mPEG,x-PLGAsx, mPEGsk-
PLGAk.
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Fig S6. The Zeta potential values of mPEGsg-PLGA ok, mMPEG,x-PLGA s, mPEGsk-
PLGA, k.
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Fig S7. TEM images of polymer micelles. (a) mPEGsgk-PLGA ok, (b) mPEGk-
PLGA5K, (C) mPEG5K-PLGA20K.
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Fig S8. Polydispersity index of CNP (5K-10K), CNP (2K-5K), and CNP (5K-20K).



Table S1. The EE% and LE% of CNP (5K-10K), CNP (2K-5K), and CNP (5K-20K).

Formula EE(%) LE(%)
CNP(5K-10K) 68.93+0.22 9.30+0.02
CNP(2K-5K) 53.30+0.16 9.31+0.01
CNP(5K-20K) 73.87+0.15 8.92+0.03
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Fig S9. Cell viability of mPEGsg-PLGA ok, mMPEG,x-PLGA sk, mPEGsg-PLGA ok at
different concentration against .929 cells for 48 h.
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Fig S10. Cell viability of CBZ at different concentration against L929 cells for 48 h.
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Fig S11. Cell viability CNP (5K-10K), CNP (2K-5K), and CNP (5K-20K) at different
concentration against L.929 cells for 48 h.



Fig S12. The hemolysis experiment images of CNP (5K-10K), CNP (2K-5K), and
CNP (5K-20K).
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Fig S13. HCMEC/D3 cells were incubated with different DiR-loaded nanoparticles
containing 1 ug mL-! DiR at 37°C for 0.5 h and evaluated by flow cytometer.
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Fig S14. HCMEC/D3 cells were incubated with different DiR-loaded nanoparticles
containing 1 ug mL-! DiR at 37°C for 1 h and evaluated by flow cytometer.
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Fig S15. HCMEC/D3 cells were incubated with different DiR-loaded nanoparticles
containing 1 ug mL-! DiR at 37°C for 2 h and evaluated by flow cytometer.
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Fig S16. HCMEC/D3 cells were incubated with different DiR-loaded nanoparticles
containing 1 ug mL-! DiR at 37°C for 4 h and evaluated by flow cytometer.
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Fig S17. Confocal fluorescence images of the HCMEC/D3 cells treated with different
DiR-loaded nanoparticles for 6 h. The nuclei and lysosomes were stained with Hoechst
(blue) and Lysotracker (green), respectively. Scale bar: 20 pm.
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Fig S18. The fluorescence image of the mice brain treated with free DiR and different
DiR-loaded nanoparticles at 4 h, color bar on the right side indicates the signal intensity
of the fluorescence emission from the brain.
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Fig S19. The fluorescence image of the mice brain in each group at different time point,
color bar on the right side indicates the signal intensity of the fluorescence emission
from the brain.



