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Background
In the second half of the twentieth century by eliminating 

and controlling infectious agents, improving health system 
as well as changes in lifestyle and eating pattern, chronic 
noncommunicable diseases, has found as a major problem in the 
industrialized world. One of the most important of these diseases 
is cancer [1]. Common treatments for cancer can partially or 
even completely regress tumors in patients. Cancer cells are 
heterogeneous population, in which part of cancer cells have 
stemness properties and resistant to common chemotherapy 
and radiation treatment. Hence, scientists emphasize these cells 
are responsible for cancer relapse and metastasis [2]. BBI608 
(Napabucasin) is a potent, broad-spectrum cancer cell stemness 
inhibitor that inhibits STAT3-driven gene transcription 
and prevents self-renewal in cancer stem cells [3]. Clinical 
trials are being conducted to take advantage of Napabucasin 
inhibitory potential against cancer stem cells. In various 
studies, Napabucasin has been used along with the common 
chemotherapeutic drug for the treatment of various cancers, 
such as NSCLC [4] and gastric cancer [5]. 

Mesoporous silica materials were discovered in 1992 by 
Mobile Oil Corporation [6]. These compounds are new promising 
carriers for drugs and their unique structure allows controlled 
release of a variety of drug molecules [7,8]. Like most drug 
delivery systems, targeted drug delivery to the tumor position 
is the main problem of silica nanoparticles [9]. This material 
after systemic administration enters into the bloodstream 
and rapidly collected by the reticuloendothelial system (RES) 
[10]. As a consequence, only a minor fraction of nanoparticles 
can finally be accumulated in tumor location which would be 
insufficient to exert a therapeutic effect [11]. Mesenchymal 
stem cells (MSCs) are multipotent stem cells that can be easily 
isolated and expanded from some adult and fetal tissues such as 
bone marrow, adipose tissue, placenta and umbilical cord [12-
14]. This type of stem cells has an innate ability to differentiate 
along multiple cell lineages, including osteogenic, chondrogenic 
and adipogenic lineages [15]. Apart from the important role of 
these cells in tissue regeneration [16,17], the ability of MSCs to 
migrate specifically to the tumor site has been demonstrated in 
different tumor animal models [18,19]. 
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Presentation of the Hypothesis
We suggest that mesenchymal stem cells armored with 

entrapped Napabucasin in silica nanorattle can effectively 
track tumors and deliver Napabucasin to cancer stem cells to 
inhibit them and subsequently eradicate the tumor bulk. This 
protocol combined with current chemotherapeutic drugs can 
be employed for the treatment of cancer in particular metastatic 
cancer. 

Experimental Design
Experiments could be designed with developing an animal 

model of metastatic cancer. For this purpose, animal model of 
metastatic breast cancer can be developed in BALB/c mice with 
injections of the 4T1 cell line in the mammary fat pad of female 
mice. After developing the animal model, MSCs can be obtained 
from fetal tissues such as umbilical cord, Wharton’s jelly or 
placental tissues. MSCs must be characterized and expanded 
in a cell culture flask and loaded with nanorattle entrapping 
Napabucasin. Nanorattle must be loaded with BBI608 
(Napabucasin) and bioconjugated with a monoclonal antibody 
for specifically binding with the MSCs’ membrane proteins CD73 
and CD90. Eventually, these armored cells are intravenously 
injected in developed mouse models and their effects on tumor 
size and other parameters must be measured. This protocol can 
be tested alone or in combination with intraperitoneal injection 
of one of the current chemotherapy drugs. 

Implications of the Hypothesis
Mesenchymal stem cells can track tumors and their 

micrometastasis after intravenous injection in the cancer 
animal model. This ability has great importance when discussed 
metastatic tumors like breast tumors [20]. These cell types also 
have immunosuppressive properties and they can be used as 
allogeneic and even xenogeneic source of cells in cell therapy 
[21]. These properties make MSCs as the best candidate for 
targeted delivery of the antineoplastic agent to the tumor 
site that has been demonstrated in different studies [19-22]. 
Accordingly, MSCs from various origins are somehow genetically 
engineered to convey a particular therapeutic molecule such as 
IFN-β [23], IFN-γ [24], IL-12 [25], IL-24 [26], and TRIAL [27]. 
After systemic administration in tumor animal models, these 
engineered cells successfully delivered therapeutic agents in 
tumor position. MSCs have also been employed to serve as 
vehicles for suicide gene/enzyme prodrug systems [28] and 
Oncolytic viruses [29]. In addition, some compounds loaded 
to MSCs with an intermediate nanoparticle. For example, silica 
nanorattle-doxorubicin anchored MSCs [30] and MSCs loaded 
with paclitaxel-containing nanoparticles [31] have been used in 
animal models of tumor successfully. Rattle-type nanoparticles 
that are hollow nanospheres with mesoporous shells and metal 
cores can effectively entrap small molecules and efficiently 
anchored to the surface of mesenchymal stem cells by specific 
antibody-antigen recognitions [30]. BBI608 (Napabucasin) is a 

small molecule that recently, its effects on inhibiting cancer stem 
cells has been demonstrated.

 This small molecule shows antineoplastic and antimetastatic 
effects in vivo and clinical trials with this compound combined 
with routine chemotherapeutic drugs are in progress [32]. 
It seems similar to another antineoplastic drug side effect 
resulted from systemic administration of this drug, there is 
a major restriction for use of this drug. Thus, we suggest that 
targeted delivery of Napabucasin to tumor site can effectively 
inhibit cancer stem cell and eliminate them. With regard that 
Napabucasin is a small molecule, it seems it can be easily 
entrapped into nanoparticles. Then these nanoparticles will 
conjugate with antibody and easily loaded to MSCs. These 
armored MSCs transfers the Napabucasin to the site of the tumor 
after intravenous injection. This protocol combined with current 
chemotherapeutic drugs can be employed for the treatment of 
cancer in particular metastatic cancer. 

Concluding Remarks
This hypothesis, design new method to specifically target 

CSCs and in combination with current anticancer drugs develop 
newer strategies in cancer therapy. This strategy may eradicate 
cancer relapse and metastasis and must be respected with 
oncologists to transition from bench to bedside for better cancer 
therapy.
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