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1. Introduction - Although skin wounds have excellent self-healing 

ability, wound healing ability may be reduced due to repeated wounds or 

reduced immunity from aging. In addition, the skin most vulnerable to sun 

exposure is also at increased risk of developing skin cancers such as basal 

cell carcinoma and malignant melanoma. Recently, it has been reported 

that Ti3C2Tx MXene, a 2D nanomaterial, exhibits biological characteristics 

such as excellent photothermal conversion ability, antibacterial activity, 

and ROS (Reactive Oxygen Species) generation. This study evaluated the 

ability to heal wounds and remove skin cancer by forming a hydrogel 

using MXene and sodium alginate (SA), which has excellent 

biocompatibility and fast crosslinking. 

 

2. Experimental - In this study, Ti3C2Tx MXene and 2wt% sodium alginate were mixed in a 1:1 ratio, 

transferred to a spray bottle and sprayed, Then a 4wt% CaCl2 solution was sprayed to form MXene/SA 

hydrogel through ionic bonding. Then, it was confirmed that the temperature rapidly increased by 

irradiating the MXene/SA hydrogel with a near-infrared laser. Additionally, we evaluated the wound healing 

ability of MXene/SA hydrogels based on their antimicrobial activity. Finally, MXene/SA hydrogels of 

various concentrations (0, 0.02, 0.05, 0.08, 0.10 mg/ml) were cultured in cell seed transwells® for 1 week, 

and then biocompatibility was evaluated. 

 

3. Results and Discussion - The MXene/SA hydrogel rapidly increased in temperature upon near-infrared 

irradiation, affecting the fate of cancer cells. This photothermal conversion effect could be controlled 

depending on the concentration of MXene and the density of the NIR laser. In addition, the photothermal 

conversion ability showed the ability to repeat several times depending on whether the NIR laser is on or 

off. Finally, MXene/SA hydrogels were cultured in cell-seeded transwells®, and their biocompatibility was 

assessed for 7 days. MXene/SA hydrogel has an antibacterial activity to help wound healing, promotes cell 

growth at specific concentrations, and proved to be biocompatible. 

4. Conclusions - MXene/SA hydrogel achieves effective wound healing and cancer cell removal based on 

the photothermal conversion ability, biocompatibility, and antibacterial effect. MXene/SA hydrogels 

represent promising potential materials for achieving practical tissue engineering in the future. 
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Image 1. The schematic diagram of 

the preparation and functions of 

sprayable MXene/SA hydrogel. 

Image 2. Photothermal heating curve of 

MXene/SA hydrogels 

Image 3. Temperature change curves of 

MXene/SA hydrogel for 5 on/off cycles 


