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Fig. S1. A schematic of the simulation box for the penetration
of the drug-loaded nanocarriers across the cell membrane
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Fig. S2. Some initial structures for the adsorption of GC drug on the nanocarriers surfaces.
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Fig. S3. The density of states (DOS) plots for the BN nanosheet, GC drug,

nanocarriers and their complexes.
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Fig. S4. Correlation between binding energy (kcal mol')
and sum of electron density (Xpy).
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Fig. S5. The scatter plot of RDG versus sign(A,)p for the studied systems.
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Fig. S6. The force-displacement profiles of drug-loaded nanocarriers

during the penetration for obliquely orientations.
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Fig. S7. The force-displacement profiles of drug-loaded nanocarriers
during the penetration for parallel orientations.
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Fig. S8. The force-displacement profiles of GC drug and nanocarriers during the penetration for the
perpendicular orientations (structures labelled with A, B, C, D, E, F, G and H are introduced in Fig. 2).
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Fig. S9. The force-displacement profiles of the nanocarrier-GC complexes and the sum of the
monomers during the penetration for perpendicular orientations.
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Fig. S10. The force-displacement profiles of GC-nanocarrier (3:1 ratio) complexes during the
penetration for perpendicular orientations.
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Fig. S11. The force-displacement profiles of GC-nanocarrier (1:3 ratio) complexes during the
penetration for perpendicular orientations.
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Fig. S12. Snapshots of GC-nanocarrier (3:1 ratio) complexes penetration through the membrane
for perpendicular orientation.
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Fig. S13. Snapshots of GC-nanocarrier (1:3 ratio) complexes penetration through the membrane
for perpendicular orientation.
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Table S1. The electron density (py), Laplacian of electron density (V?py), kinetic electron

energy density (Gy), potential electron energy density (Vy), total electron energy density
(Hy) and -G/ V,, ratio at the bond critical points (BCPs) of the studied complexes. All the
values are in au.

System No. BCP Py Vep, Gy Vb H, -Gy/Vy,
A-GC 1 0.0057 0.0181 0.0039  -0.0032  0.0006 1.1986
2 0.0056  0.0169  0.0037  -0.0032  0.0005 1.1683
3 0.0077 0.0267  0.0054  -0.0042  0.0013 1.3015
4 0.0068 0.0240 0.0048 -0.0035 0.0012 1.3509
5 0.0080 0.0242 0.0050 -0.0040 0.0010 1.2563
6 0.0074 0.0270 0.0055 -0.0042 0.0013 1.2972
7 0.0108 0.0381 0.0086  -0.0076  0.0010 1.1259
8 0.0090  0.0312  0.0064 -0.0051 0.0014 1.2711
B-GC 1 0.0060  0.0194  0.0041  -0.0033  0.0008 1.2311
2 0.0059 0.0187 0.0040 -0.0034 0.0007 1.1931
3 0.0077 0.0271 0.0055 -0.0043 0.0013 1.2950
4 0.0068 0.0247  0.0049  -0.0036  0.0013 1.3588
5 0.0074  0.0220  0.0046  -0.0037  0.0009 1.2525
6 0.0080  0.0291 0.0060  -0.0047  0.0013 1.2752
7 0.0105 0.0368 0.0083  -0.0074  0.0009 1.1216
8 0.0093 0.0320  0.0066  -0.0053  0.0014 1.2616
C-GC 1 0.0058 0.0179 0.0039 -0.0032 0.0006 1.1892
2 0.0065 0.0193 0.0042  -0.0036  0.0006 1.1610
3 0.0076  0.0266  0.0054  -0.0041  0.0012 1.3001
4 0.0075 0.0274  0.0055  -0.0041  0.0014 1.3455
5 0.0074 0.0220 0.0046 -0.0036 0.0009 1.2546
6 0.0068 0.0246 0.0049 -0.0037 0.0012 1.3360
7 0.0071 0.0259 0.0052 -0.0040 0.0013 1.3138
8 0.0114 0.0404 0.0091 -0.0081 0.0010 1.1200
9 0.0086  0.0300  0.0061  -0.0048  0.0013 1.2816
D-GC 1 0.0070  0.0212  0.0046  -0.0040  0.0007 1.1713
2 0.0086 0.0262 0.0060 -0.0054 0.0006 1.1051
3 0.0084 0.0295 0.0065 -0.0056 0.0009 1.1606
4 0.0089  0.0326  0.0066 -0.0051  0.0015 1.3026
5 0.0075 0.0215 0.0045  -0.0037  0.0008 1.2256
6 0.0069  0.0212  0.0048  -0.0042  0.0005 1.1288
7 0.0071 0.0247  0.0050  -0.0038  0.0012 1.3149
8 0.0132 0.0472  0.0112  -0.0106  0.0006 1.0585
9 0.0069 0.0265 0.0053 -0.0040 0.0013 1.3223
10 0.0087 0.0300 0.0062 -0.0049 0.0013 1.2586
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