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Abstract
1DQRSDUWLFOHV�KDYH�JDUQHUHG�VLJQL¿FDQW�DWWHQWLRQ�LQ�YDULRXV�¿HOGV�RZLQJ�WR�WKHLU�XQLTXH�SURSHUWLHV�DQG�ZLGH�UDQJLQJ�

DSSOLFDWLRQV��,Q�UHFHQW�\HDUV��WKHUH�KDV�EHHQ�JURZLQJ�LQWHUHVW�LQ�XWLOL]LQJ�SODQW�RLOV�DV�VXVWDLQDEOH�VWDUWLQJ�PDWHULDOV�
IRU� QDQRSDUWLFOH� V\QWKHVLV�� $PRQJ� WKH� YDULRXV� WHFKQLTXHV� DYDLODEOH�� WULD]ROLQHGLRQH�HQH� FKHPLVWU\� KDV� HPHUJHG�
DV�D�YHUVDWLOH�DQG�HႈFLHQW�PHWKRG� IRU� IDEULFDWLQJ�FKHPLFDOO\�FURVVOLQNHG�QDQRSDUWLFOHV��7KLV�DUWLFOH�SURYLGHV�DQ� LQ�
GHSWK�H[SORUDWLRQ�RI�WKH�V\QWKHVLV�SURFHVV��KLJKOLJKWLQJ�LWV�VLPSOLFLW\��VFDODELOLW\��DQG�SRWHQWLDO�DSSOLFDWLRQV��+RZHYHU��
FRQYHQWLRQDO�PHWKRGV�IRU�QDQRSDUWLFOH�V\QWKHVLV�RIWHQ�UHO\�RQ�QRQ�UHQHZDEOH�UHVRXUFHV�DQG�FRPSOH[�SURFHGXUHV��,Q�
UHFHQW�\HDUV�� WKHUH�KDV�EHHQ� LQFUHDVLQJ� LQWHUHVW� LQ�GHYHORSLQJ�VXVWDLQDEOH�DSSURDFKHV�IRU�QDQRSDUWLFOH� IDEULFDWLRQ��
2QH�SURPLVLQJ�PHWKRG�LQYROYHV�WKH�XVH�RI�SODQW�RLOV�DV�UHQHZDEOH�VWDUWLQJ�PDWHULDOV�LQ�FRQMXQFWLRQ�ZLWK�WULD]ROLQHGLRQH�
HQH�FKHPLVWU\��7KLV�V\QWKHVLV�URXWH�RႇHUV�D�VWUDLJKWIRUZDUG�DQG�HႈFLHQW�PHDQV�RI�SURGXFLQJ�FKHPLFDOO\�FURVVOLQNHG�
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nanoparticles [9,10].

Advantages and applications

�e utilization of triazolinedione-ene chemistry for synthesizing 
nanoparticles from plant oils o�ers several advantages. Firstly, 
the process is highly e�cient and can be conducted under mild 
conditions, minimizing energy consumption and environmental 
impact. Additionally, the use of renewable plant oils contributes to the 
sustainability of the synthesis route. �e resulting nanoparticles exhibit 
desirable properties such as biocompatibility, tunable morphology, 
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