
��������	 ��
��
 ��� ������� ����	 ��� ����� �1404  �!"# �52-39 ����� )���*�
 � 

39 

 

  

Evaluation the Cytotoxicity Effect of Biological Gold Nano-particles 

Carrying Folate Ligand  and Carboplatin Drug on Ovarian Cancer 
 

Mahnaz Nouri 1,2, Ghazal Eshghi 3, Behrooz Yahyaei 1,2, Parmida Seraj 3, Zahra 

Nadia Sharifi 3,4* 

 

1- Department of Medical Sciences, Sha.C., Islamic Azad University, Shahrood, Iran 

2- Nanoparticle Research Center in Medicine, Sha.C., Islamic Azad University, Shahrood, Iran 

3- Department of Anatomical Sciences and Cognitive Neuroscience, TeMS.C., Islamic Azad University, 

Tehran, Iran 

4- Herbal Pharmacology Research Center, TeMS.C., Islamic Azad University, Tehran, Iran 

*Corresponding author: zsharifi@iautmu.ac.ir 

Received: 10 March 2025                                 Accepted: 3 August 2025 

DOI: 10.60833/ascij.2025.1199503 

Abstract 
Nanotechnology, as a novel and multidisciplinary field, has brought significant 

advancements in medicine, particularly in targeted cancer therapies. One of its most 

important achievements is the development of nanoparticles capable of specifically 

identifying and targeting cancer cells. This study aims to investigate the cytotoxic effects 

of biologically synthesized gold nanoparticles conjugated with folate ligand and loaded 

with the chemotherapeutic agent carboplatin on A2780 ovarian cancer cell lines. Gold 

nanoparticles were first synthesized and subsequently functionalized with folate. The 

cellular uptake and cytotoxicity of these nanoparticles were evaluated using MTT assay 

and ICP spectroscopy. The results demonstrated successful conjugation of folate to the 

nanoparticles, indicated by minor shifts in the absorption peaks in the folate spectrum, 

suggesting stable binding. Moreover, ICP analysis confirmed the presence of gold within 

the cells, verifying the effective internalization of both drug-loaded and bare 

nanoparticles. These findings suggest that gold nanoparticles functionalized with folate 

ligands can serve as efficient drug delivery carriers for the selective transport of 

carboplatin into ovarian cancer cells. The use of such targeted nanocarriers holds promise 

for enhancing therapeutic efficacy while minimizing systemic side effects. 

Keywords: Gold nanoparticles, folate, carboplatin, targeted therapy, ovarian cancer, A2780, 

nanomedicine. 
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J�	 1- �2��(�9��2�Z�� $�� ���� :@1L 
!��( 
! �( #�$%���� �O .#�$%���� 8�O 8
! �( 8�$�� G4!�!" 5EL 8$�� $� ���
'� 

537 �2����� ���"
��.  
Fig. 1. Visible light spectrophotometer: To confirm the production of gold nanoparticles. The produced 

gold nanoparticles had a maximum light absorption in the range of 537 nm. 

  

  
J�	 2-  ����6(
8$�;0 ����2� � �������!�   ��X"� G" �X/z 
4H � 8��) J�	 �" �(�$�����8  �(43 .��� ���� �2�����  

Fig. 2. Transmission electron microscope images showed spherical and polygonal nanowires with 

dimensions of 8 to 43 nm. 

 



��������	 ��
��
 ��� ������� ����	 ��� ����� �1404  �!"# �52-39 ����� )���*�
 � 

47 

 

  
J�	 3-  8�/9 #$�T G" �O $�b� Y��� GX	� D���  �$  |!'� $� ��L�� #�;!)�( ���� I!" $� ���� @�)����.
  

Figure 3 - X-ray diffraction shows the presence of gold in metallic form among other compounds present 

in the culture medium. 

  

  
J�	 4- ���� $�� �2��(�9��2�Z�� !  � �$�� �" <�6(� �� Y� #�$%���� �
4�� ����
���  

Fig. 4. Visible light spectrophotometer showing nanoparticles after binding with drug and ligand 
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 J�	5-  �N4� ]!O �����FTIR :I!(���"�) ]!O-���� �2>" �" #V�9 
���!   
Fig. 5. FTIR spectroscopy test: spectrum of carboplatin-folate ligand on nano-substrate 
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Fig. 6. Results obtained from the MTT test 
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L1-   ����� �� �
�� @�
" ^��2�ICP-OES  
Table 1. Results obtained from ICP-OES test  

lab.NO. 
Sample Labels 

Element Wavelength 

Au 242.794 

Blank (ppm) 0.00 

301 Gold Nanoparticles (ppm) 0.98 

302 Drug-Gold Nanoparticles (ppm) 0.95 

305 Ligand-Gold Nanoparticles (ppm) 1.04 

306 Drug-Ligand-Gold Nanoparticles (ppm) 1.00 
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