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ABSTRACT

Conventional drug carriers such as liposomes, nanoparticles, polymer micelles, polymeric conjugate and lipid
microemulsion for cancer chemotherapy shield normal tissues from toxic drugs to treat cancer cells in tumors.
However, inaccurate tumor targeting uncontrolled drug release from the carriers and unwanted accumulation in healthy
sites can limit treatment efficacy with current conventional drug carriers with insufficient concentrations of drugs in
the tumors and unexpected side effects as a result. Sickle red blood cells show natural tumor preferential accumulation
without any manipulation due to the adhesive interaction between molecular receptors on the membrane surface and
counter-receptor on endothelial cells. In addition, structural changes of microvascular in tumor sites enhances
polymerization of sickle red blood cells. In this research, we examined the use of sickle red blood cells as a new drug
carrier with novel tumor targeting and controlled release properties to quantify its therapeutic effects.
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Fig. 1 A : Hyperspectral imaging system, B : A close
view of the window chamber installed mouse model
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Fig. 2 HbSat map with 4T1 mammary carcinoma cell
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Fig. 3 Comparison images of sickle RBCs accumulation
rate in the interested blood vessels (Top) adjacent
normal tissue areas and (Bottom) tumor areas (red
dots : fluorescently labeled sickle RBCs)
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Table. 1 Normalized accumulation rate of normal RBCs
and sickle RBCs in microvasculature of normal and
tumeric areas

[%]
Vessel type C-57 Berkeley Knock-In
Normal 100+12 128+13 14147
Tumeric 100+9 301+17 415434
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Fig. 4 Comparison images of sickle RBCs accumulation
rate in the interested blood vessels (Top) adjacent
normal tissue areas and (Bottom) tumor areas (red
dots : fluorescently labeled sickle RBCs)

Table. 2 Volume comparison of tumor growth for therapeutic
effect

[mm’]
Blood D o 3 6
Type ayl | Day2 | Day3 | Day4 | Day5 | Day6 | Day7
Control | 2.1 | 32.7 |124.2|324.2 | 475.1 | 717.7 | 1071.8
Cisplatin| 2.1 | 28.9 | 147.5|253.9 |367.6 | 329.6 | 294.3
RBC+
cisplatin 2.1 | 19.4 | 66.7 |263.2|429.9 |574.9| 498.9
SSRBC+
cisplatin 21 | 144 | 194 | 96 |246.3|289.3| 277.7

ol AR, AF Hd2 Knock-in np9-2A HEl9]
SSRBCsE o] &3l 41Fo% JLE3Ia (Control,
Cisplatin, RBC+cisplatin, SSRBC+cisplatin) &4} A]
B}OFR| B A 2 2 0]+= cisplating ¢HF RBCs2} SSRBCs
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