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Results: The increase of the interaction energy notably leads to a 

lengthening of  the At–Caryl  bond, that might correspond to a first step 

of the dehalogenation mechanism. This lengthening is accompanied 

by a bond order decreases which illustrates the weakening of the At– 

Caryl bond. The second step of the deiodination mechanism involves 

an attack on the carbon bearing the halogen atom. Here, the charge 

of the carbon in the At–Caryl bond becomes more negative (i.e. more 

nucleophilic) as the XB strengthens, favoring the dehalogenation 

mechanism, as depicted in the following graph (Figure 1): 
 

 

Fig. 1. Relationship between the carbon charge in the Caryl–At bond of various XB 

complexes and the corresponding interaction energy. 

 

Conclusion: The present work allows determining  the  most potent 

AA residues that might be responsible for the in vivo deastati- nation 

phenomenon of SAB: selenocysteine. 
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suitable for cell culture, and at concentrations of 0.25% in the culture 

medium, form fibrillar networks with  a  viscoelasticity  compatible (0.4 

-1.0 kPa) with the cell culture of cells from GBM. 

As far as the cell population is concerned, we have routinely pro- 

duced homogeneous populations enriched in cancer stem cells (CSC) 

from the U87-MG line (human glioblastoma). CSCs are a key point 

and a rare cell type of the tumor niche. They contribute to aggressive- 

ness, therapeutic resistance, metastasis and tumor recurrence. The 

study of CSCs is of major importance in the design of cancer eradica- 

tion strategies. The development of a technique to isolate and charac- 

terize them is crucial to contribute to the development of diagnostic, 

prognostic and theranostic tools. It will also provide a solid basis for 

the development of targeted therapies against CSCs. Then, CSCs are 

of major interest for three-dimensional cell culture. It is in this sense 

that we use CSC subpopulations sorted by the Sedimentation Field 

Flow Fractionation (SdFFF) technique, to routinely generate repro- 

ducible spheroids, future study support for the action of nanoparti- 

cles for therapeutic purposes. 
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Objectives: Theranostic nanoparticles hold the potential to sig- 

nificantly improve cancer management. Our group has previously 

synthesized sub-15 nm porous silica nanoparticles with desirable 

pharmacokinetic characteristics, such as prolonged  blood  circula- tion, 

enhanced tumor uptake and hepatic clearance. After thorough 

characterization of these ultrasmall porous silica nanoparticles (UPSN), 

in this work, we aimed to employ UPSN as a nanocarrier for isotopic 

pair 86/90Y for a true theranostic approach (i.e. with the same chemical 

entity). 

Methods: UPSN were successfully synthesized and compre- 

hensively characterized. The isotopic pair 86Y/90Y was used to label 

UPSN to obtain a theranostic nanoconstruct, where 86Y-labeled UPSN 

enabled PET imaging and 90Y-labeled UPSN was used for internal 

radiotherapy. 4T1 murine breast cancer model was used for in vivo 

studies. Comprehensive toxicity studies such as blood analysis and 

histology were carried out. Blood samples of all mice were collected 

at the end of the study, and kidney and liver enzymes levels were 

measured. For potential kidney toxicity evaluation, levels of creati- nine 

and blood urea nitrogen (BUN) were analyzed. For the evaluation of 

potential liver toxicity, blood levels of aspartate amino transferase 

(AST), alanine amino transferase (ALT), total bilirubin, and alkaline 

phosphatase (ALP) were measured. 

Results: UPSN exhibited outstanding in vivo behavior, including 

super long circulation behavior with signals in the blood pool still 

observed after 24 hours, almost like monoclonal antibodies. High target 

tissue accumulation (~12 %ID/g in the 4T1 tumor) as well as evasion 

from the reticuloendothelial system (RES) organs was observed. In vivo 

PET imaging demonstrated prolonged blood circu- lation and excellent 

tumor contrast of [86Y]Y-DOTA-UPSN. Tumor-to- muscle and tumor-to-

liver uptake ratios were quite high (12.4 ± 1.7 and 1.5 ± 0.5, 

respectively, n = 5), which was rarely observed for radi- olabeled 

inorganic nanomaterials in the literature. Cerenkov Luminescence 

Imaging (CLI) allows noninvasive monitoring of [90Y] Y-DOTA-UPSN 

tumor uptake throughout the study. As a therapeutic agent, [90Y]Y-

DOTA-UPSN significantly inhibited tumor growth and increased overall 

survival, indicating the promise of 86/90Y-labeled UPSN for future clinical 

translation as a cancer theranostic agent. 
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  3D  culture  has  revolutionized  cell  biology  research  and  openedthe 

door to new discoveries in terms of cell behavior and realistic  response 

to  chemotherapeutics.  When  cancer  cells  are  grown  in  a  hydrogel 

mimicking  the  physiological  extracellular  matrix,  they  develop  into 

multicellular tumor spheroids (MCTS) representative of  solid  tumors 

like  Glioblastoma.  The  3D  cancer  culture  combined  with  a  complex 

microenvironment  provides  a  platform  to  study  tumor  development 

but  also  to  evaluate  the  toxicity  of  physicochemical  entities  such  as 

nanoparticles.  One  of  the  main  challenges  of   3D  culture  and  nano-

toxicity studies is the reproducibility of the sphe-  roids, therefore the 

repeatability of the response after treatment. In  order to overcome this 

limitation, it is necessary to control both  the  nature  of  the  gels  and  that 

of  the  implanted  cell  populations.

  In this work we will present the use of bola-amphiphilic molecules,

low  molecular  weight  gelators  of  the  glycosyl-nucleo-bola-amphi-

philic-bis-amide  type.  They  have  a  sol-gel  transition  temperature


