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ADDITIONAL TABLES AND FIGURES 

Table S1. Anticancer nanomedicines approved for use in clinics.1, 2  

Name Drug Nanocarriers Indications Approved 
country Year 

Genexol®-PM Paclitaxel Micelle 
Breast, lung, pancreatic 
cancer, Recurrent breast 
cancer 

Korea 2007 

Abraxane® paclitaxel Albumin Metastatic breast cancer USA 2005 

Doxil/Caelix® Doxorubicin Liposome Ovaria, metastatic breast 
cancer, Kaposi sarcoma USA 1995 

Myocet® Doxorubicin Liposome Breast cancer EU 2000 

DaunoXome® Daunorubicin Liposome Kaposi Sarcoma USA 1996 

Depocyt® Cytabirine Liposome Lymphomatus meningitis USA/EU 1999 

Marqibo® Vincristine Liposome Leukemia USA 2012 

Mepact® Osteosarcoma Liposome Mifamurtide EU 2009 

Onivyde® (MM-
398) Irinotecan Liposome Metastatic pancreas cancer USA 2015 

Lipusu® Paclitaxel Liposome NSCLC, breast cancer China 2015 

PICN® Paclitaxel Liposome Metastatic breast cancer India 2014 

Vyxeos® (CPX-351) 
Cytarabine and 
daunorubicin 
(5:1) 

Liposome High-risk acute myeloid 
leukemia USA 2017 
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Table S2. Summary of Tumor Delivery Efficiency 3. 

estimated on the basis of PBPK model AUC Method 

DETlast DE24 DE168 DEmax DETlast_PK 

0.76 0.76 0.35 1.00 0.71 

 

 

 

Figure S1. Analyses on nanoparticles delivery efficiencies using non-physiologically 

based pharmacokinetic modeling (Wilhelm et al. 2016 and this work) or physiologically 

based pharmacokinetic modeling (Cheng et al. 2020). The boxes represent the 25th to 

75th percentiles, and the solid lines in the boxes indicate the median values. The error 

bar indicates the data value from minimum to maximum. 
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Figure S2. Subgroup analyses on nanoparticles delivery efficiencies estimated at tumor 

and the five organs (which are heart, liver, spleen, lung, kidney) using biodistribution 

profiles on anti-tumor nanoparticles in the dataset3. (A-J) Cancer types include (A) Skin, 

(B) Brain, (C) Breast, (D) Cervix, (E) Colon, (F) Liver, (G) Lung, (H) Ovary, (I) 

Prostate, and (J) Pancreas. (K-P) Tumor models are (K) xenograft heterotopic, (L) 
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allograft orthotopic, (M) xenograft orthotopic, (N) allograft heterotopic, (O) orthotopic, 

and (P) subcutaneous. The boxes represent the 25th to 75th percentiles, the solid lines 

in the boxes indicate the median values, and the error bars incidate the data value from 

minimum to maximum. 

 

Table S3. The median or mean value of nanoparticle delivery efficiency in each 

organ/tumor according to meta-analysis.  

 
Tumor 

(n=382) 

Heart 

(n=227) 

Liver 

(n=327) 

Spleen 

(n=292) 

Lung 

(n=252) 

Kidney 

(n=283) 

Median 
(%ID) 0.83 0.22 11.58 0.83 0.32 0.96 

Mean ± S.D. 
(%ID) 2.27±4.23 0.67±2.03 16.51±17.47 2.54±5.15 0.93±2.18 2.39±5.47 

 

Table S4. The numbers of total cells and resident macrophages in liver, spleen, and 

kidney. 

Tissue Weight(g) 
Total cells 

(×106 cell/g) 
Macrophages 

(×106 cell) 
Ref 

Liver 1.5 ~23 ~6.1 4 
Spleen 0.164 ~1500 ~3.99 5 
Kidney ~0.3 NA ~0.3 6 
Lung ~0.1-0.2g NA ~0.4 7 
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Table S5. Typically reported weights for major organs of Balb/C mice in the literature8.  

Organs Heart Liver Spleen Lung Kidney 

Weight(g) 0.133 1.013 0.106 0.130 0.274 

 

 

 

Figure S3. Correlation plots for tumor weight and nanoparticle delivery efficiency in 
tumor. 

 

 

Table S6. The nanoparticle delivery efficiency for tumor subgroups with different 

weights. 

Tumor Weight (g) 
0-0.2 

(n=211) 
0.2-0.4 
(n=87) 

0.4-0.6 
(n=30) 

0.6-0.8 
(n=9) 

0.8-1.0 
(n=4) 

>1.0 
(n=41) 

Median (%ID) 0.47 0.86 1.33 2.33 4.80 3.99 

Mean ± S.D. (%ID) 1.66±3.48 1.63±2.99 2.59±5.58 3.18±2.16 7.16±6.09 5.86±6.55 
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Table S7. The blood flow rate of each organ of 20~30g mice reported in the literature.  

 Liver Spleen Lung Kidney Ref 

Blood Flow 
(mL/h) 

132.9 18.85 4.713 85.77 9 

108 5.4 2.4 78 10 

56.7 2.76 15 25.1 11 

 108 5.4  78 12 

 127.82 5.78 2.73 80.24 13 

Mean Blood 
Flow (mL/h) 

106.7±30.15 7.64±6.38 6.21±5.95 69.42±24.98  

 

 

 

Figure S4. The cardiac output of each organ of 20~30g Balb/C mice reported in the 

literature11.  
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Figure S5. (A) Correlation plots for tumor weight and blood flow per unit of mass of 

tumor14, 15. (B) The blood flow per unit of mass of tumor between different tumor mass 

intervals according to (A). (C) The relationship of tumor-targeted nanoparticles’ 

median delivery efficiency versus tumor blood flow per unit of mass of tumor (mean 

value). (D) The relationship of tumor-targeted nanoparticles’ mean delivery efficiency 

per unit of mass of tumor versus tumor blood flow per unit of mass of tumor (mean 

value). Bars are reported as mean ±  standard deviation. The correlation between 

metrics was estimated using Pearson correlation coefficients (r). For each comparison, 

r was determined with all datasets Correlation coefficients between metrics were 

interpreted as follows: |r| < 0.3, no relationship; 0.3 < |r| < 0.5, weak relationship; 0.5 < 

|r| < 0.7, moderate relationship; |r| > 0.7, strong relationship16.  
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Table S8. The tumor blood flow before and after local mild hyperthermia.  

Tumor Processing method 
Tumor 

weight (g) 

Tumor blood flow 
mL/ (100 g• min) 
(before heat) 

Tumor blood flow 
mL/ (100 g• min) 

(after heat) 

Ref 

R33230 AC 

preheating at 42 ºC for 60 
min, waiting for 24 h, and 
then heating at 42.5 ºC for 

90 min 

0.44 23.9 ± 1.8 61.0 ± 4.4 17 

Mammary 
adenocarcinoma 

13762A. 
heating at 43.5 ºC for 1 h 

0.03-0.2 14.08 ± 3.49 31.55± 6.00 

18 
0.2-0.5 9.51 ± 1.37 11.97± 2.71 
0.5-1.0 6.48 ± 0.68      17.14± 3.04 
1.0-2.2 5.17 ± 0.94      9.54 ± 1.20 

R3230 AC 
 

heating at 41.5 ºC for 30 
min 

0.8 

~30.92 

40.05 
(end of heating) 

62.91 
(24-h later) 

19 

heating at 40.5 ºC for 60 
min 

~30.53 

38.96 
(end of heating) 

68.61 
(24-h later) 

 

Table S9. Summary of tumor types whether local mild hyperthermia could increase 

tumor blood flow. 

Increase tumor blood flow without Increase tumor blood flow 

MDA-MB-231 tumors20 4T1 tumor20 

LS180 tumor21, 22 SMT-2A23 

D-54 MG tumors24-26 Walker-256 Carcinoma27 

human colon HT-29 tumor28 SCK tumor15 

human head and neck carcinoma (FaDu cell)29  

R33230 AC17, 19  

Mammary adenocarcinoma 13762A18.  

CT26 tumors30  
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Table S10. Summary on strategies reported to be able to promote tumor blood 
perfusion. 

Therapeutic 
agents Target Tumor Model Vessel 

diameter/density 

Tumor 
blood 
perfusion 

Ref 

ridegib Stromal cells 
Pancreatic 

ductal 
carcinoma 

  31, 32 

EGPH20 Hyaluronan 
Pancreatic 

ductal 
carcinoma 

  33, 34 

1D11 Collagen Mammary 
carcinoma   35 

Losartan 
Stromal cells, 
hyaluronan, 

collagen 

Pancreatic 
ductal 

carcinoma 
  36 

BQ123 ETA receptor 
human U87 

MG 
glioblastomas 

Not reported  37 

cilengitide endothelial 
cells 

pancreatic 
cancer   38 

Trastuzuma
b vessel HER2+ 

breast cancer   39 

TNFa-CSG ECM Breasst 
cancer Not reported ↑ 40 

Immune 
checkpoint 
blockade 

CD8+ T cell Breast/colon 
cancer ¯  41 

thalidomide vessel Breast/colon 
cancer   42 
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