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Figure S1. Synthetic route to prepare the cancer-specific prodrug FRRG-DOX. 
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Figure S2. The (a) purity, (b) exact mass and (c) chemical structure of FRRG-DOX, as confirmed via HPLC, MALDI-TOF and 1H-NMR, respectively.
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[bookmark: _Hlk104214408]Figure S3. Detail information of the particle stability analysis of (a) FRRG-DOX and (b) F68-FDOX nanoparticles in mouse serum.
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Figure S4. Cumulative release of G-DOX from F68-FDOX after incubation with cathepsin B.
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Figure S5. The mass analysis of the newly appeared peak (13 min; Figure 1f) in the HPLC spectrum after incubation of F68-FDOX with cathepsin B.
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Figure S6. Long-term storage stability of lyophilized F68-FDOX powder stored for (a) 3, (b) 6, (c) 12 months in the low (-4oC) condition.


[image: ]
Figure S7. Long-term storage stability of lyophilized F68-FDOX powder stored for (a) 3, (b) 6, (c) 12 months in the room (37oC) condition.
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Figure S8. Long-term storage stability of lyophilized F68-FDOX powder stored for (a) 3, (b) 6, (c) 12 months in the accelerated (60oC) condition.
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Figure S9. The cellular uptake of F68-FDOX and DOX in the HT29, MDA-MB231, KPC960 and H9C2 cells after 6 or 24 h of incubation.


[image: ]
Figure S10. The fluorescence intensity profile was measured from the line-scans through cells of white lines in the fluorescence imaging results in Figure 2b.
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Figure S11. The mass analysis of the DOX released from F68-FDOX in the HT29, MDA-MB231 and KPC960 cells after 48 h of treatment.
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Figure S12. Quantitative analysis for the fluorescence intensity in major organs and tumor tissues of HT29-tumor bearing mice after 9 h of treatment with DOX, FRRG-DOX or F68-FDOX.
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Figure S13. Quantitative analysis for the apoptosis region of tumor tissues stained with TUNEL.
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Figure S14. Mice survival after single-dosage with DOX, FRRG-DOX or F68-FDOX.
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Figure S15. Detail information of the serological examination on day 9 after single-dosage with DOX, FRRG-DOX or F68-FDOX.
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Figure S16. Detail information of the complete blood count (CBC) analyses on day 9 after single-dosage with DOX, FRRG-DOX or F68-FDOX.
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Figure S17. Major organ tissues stained with TUNEL on day 9 after single-dosage with DOX, FRRG-DOX or F68-FDOX.
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Figure S18. Mice survival after multi-dosage with DOX, FRRG-DOX or F68-FDOX.
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[bookmark: _GoBack]Figure S19. Detail information of the hematological analyses on day 7 after multi-dosage with DOX, FRRG-DOX or F68-FDOX.
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Parameters

ALP (U/L)

BUN (mg/dL)

T-Chol (mg/dL)

ALT (U/L)

TP (g/dL)

Alb (g/dL)

Troponin-|

AlG

Saline

797.0 + 58.6

155.0 £ 36.0

66.67 + 6.80

44.30 + 7.00

5.133 + 0.1

2.333 £ 0.05

0.751 £ 0.59

0.853 + 0.01

DOX

569.0 + 77.8

508.0 £ 55.1

91.67 + 5.68

54.30 = 5.10

4.533 + 0.11

1.833 + 0.15

2973 £+ 0.12

0.660 = 0.04

FRRG-DOX

802.7 + 32.9

160.3 = 21.5

65.67 + 2.08

42.85 + 6.11

5.133 £ 0.20

2.233 + 0.21

0.896 + 0.33

0.903 = 0.07

F68-FDOX

812.0 + 20.9

164.0 £ 31.1

64.67 + 1.15

43.00 + 4.60

5.2 +0.10

2.400 = 0.10

1.096 + 0.39

0.900 + 0.02





image16.png
Parameters

PLT (x103/mL)

HGB (g/dL)

HCT (%)

MCV (fL)

MCH (pg)

WBC (x103/mL)

RBC (x10¢/mL)

Saline

1128 + 46.1

15.73 £ 0.25

43.80 + 0.17

59.10 + 1.08

21.00 £ 0.40

9.107 £ 2.20

7.260 = 0.21

DOX

1324 + 92.0

13.43 £ 1.04

37.23 £ 1.72

64.87 + 1.22

23.30 £ 0.45

4.850 + 0.64

5.843 + 0.48

FRRG-DOX

1233 + 100

13.96 + 1.55

40.85 + 4.69

62.58 + 2.58

25.33 + 1.58

7.500 = 1.05

6.874 £ 0.74

F68-FDOX

1116 + 28.5

15.43 + 0.65

42.97 + 1.50

58.67 £ 0.05

21.00 £ 0.30

8.240 + 1.39

7.207 = 0.31
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Parameters Saline DOX FRRG-DOX F68-FDOX
ALB(g/dL) 4.150 + 0.49 2.667 + 0.15 3.900 + 0.17 3.900 + 0.17
BUN(mg/dL) 20.30 + 2.26 52.75 + 6.85 19.10 + 1.91 19.10 + 1.91
Creatinine 0.495 + 0.01 0.490 + 0.02 0.495 + 0.04 0.495 + 0.04
(mgl/dL)
AST(UIL) 83.00 * 8.48 158.0 + 48.0 83.50 + 2.12 83.50 + 2.12
ALT(U/L) 60.50 + 3.53 51.50 + 9.19 61.00 * 3.05 61.00 * 3.05
LDH(U/L) 228.5 + 30.4 474.0 + 118 255.0 + 15.5 255.0 + 15.5
CPK (U/L) 234.5 + 5.06 267.0 + 7.71 198.0 + 7.07 198.0 + 7.07
ALP(U/L) 5.500 + 0.70 5.000 + 1.00 6.000 + 2.12 6.000 + 2.12
WBC (x109/mL)  5.700 + 0.21 0.300 + 0.01 5400 +1.27 5.650 = 0.21
Neutrophil (%)  18.80 + 0.98 24.60 + 2.74 16.36 + 4.17 18.00 + 0.14
Lymphocyte (%)  76.17 + 3.78 71.07 + 1.79 87.40 + 5.09 84.80 + 0.40
ANC (x105/mL)  1.150 + 0.07 0.067 + 0.05 0.550 + 0.07 0.950 £ 0.01
RBC (x106/mL)  6.157  0.14 7.607 + 0.46 6.440 + 0.02 6.070  0.19
HGB (g/dL) 12.43 £ 0.50 15.80 + 0.91 13.20 £ 0.14 12.50 + 0.60
PLT (x103/mL)  783.5 £ 0.70 99.33 + 14.01 919.5 + 126 998.0 + 9.89
MCV (fL) 70.55 + 3.18 62.23 + 1.62 66.60 + 1.13 70.90 + 1.85
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1 day 2 day 3 day 4 day 5 day 6 day 7 day
No. of 15
samples
. 239.6 + 256.2 + 2241 +
Size 13.20 19.31 21.55 ND ND ND ND
PDI 0.185 0.238 0.184
1 day 2 day 3 day 4 day 5 day 6 day 7 day
No. of 15
samples
Size 1254 + 1244 + 125.3 + 1455 + 139.0 £ 131.6 + 147.6 +
29.59 28.74 22.60 12.55 9.93 39.49 14.28
PDI 0.293 0.263 0.224 0.178 0.199 0.18 0.201





