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OBJECTIVES 

Cervical cancer is the fourth most common cancer in women, and is in the 
top three cancers affecting women younger than 45 years old. Traditional 
therapeutic protocols include surgery, radiation therapy and chemotherapy 
[1]. Nanomedicine, however, could represent a new strategy to decrease the 
mortality of this pathology, reducing the negative outcomes related to traditional 
anticancer approaches [2]. An innovative proposal in this field is the administra-
tion of nanotools remotely activated by an external physical stimulation. In this 
study thus the possibility to exploit the synergism between ZnO NCs (ZnO NCs) 
and ultrasound (US) to affect the viability of cervical cancer cells was investigated. 

METHODS 

The cytotoxicity and internalization of aminopropyl-functionalized ZnO NCs 
was evaluated on cervical adenocarcinoma KB cells. Furthermore, the pres-
ence of a synergistic effect between ZnO NCs and US was evaluated per-
forming single and multiple US treatments per day on KB cells pre-incubated 
with ZnO NCs. Pilot studies on the mechanism of the observed synergism 
have been performed, evaluating cell proliferation, after the incubation of 
ZnO NCs and US treatments, whit the addition of reactive oxygen species 
(ROS) scavengers, and the kinetics of cell death. 

RESULTS 

ZnO NCs resulted to be non-toxic for KB cells and they were efficiently 
internalized in cancer cells. Regarding the evaluation of the synergism, a 
significant decrease of cell viability was recorded when cells incubated with 
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ZnO NCs were treated multiple times with US. The addition of two different 
ROS scavengers revealed ROS marginal role in the pathways involved, whereas 
the kinetic evaluation of cell death highlighted the progressive increase of 
apoptosis and secondary necrosis caused by the combination of ZnO NCs 
and US. 

CONCLUSIONS 

Herein, for the first time, the synergistic action of ZnO NCs and US to achieve 
cervical cancer cell death was demonstrated. Further studies are going to 
focus on the evaluation of the US-assisted therapy with ZnO NCs shielded into 
a lipid envelop, to improve their biocompatibility and let them a biomimetic 
property, decorated with monoclonal antibodies for targeting. 
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