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ABSTRAK 

 GQDs merupakan nanopartikel yang dapat menghasilkan intensitas 

fluoresensi yang baik dan kelarutan pada air yang baik pula. Namun, masih belum 

terdapat pengujian terhadap efisiensi GQDs sebagai drug delivery dan pengaruhnya 

apabila diaplikasikan ke dalam makhluk hidup. Penelitian ini melaporkan studi 

mengenai efisiensi dan keamanan GQDs sebagai drug delivery obat kurkumin 

terhadap perkembangan kanker secara in vivo. Sampel GQDs disintesis dari bahan 

dasar grafit dengan menggunakan metode Hummers dan hidrotermal. Karakterisasi 

menggunakan AFM menunjukkan diameter partikel GQDs sekitar 10,5 nm dengan 

homogenitas yang cukup baik. Karakterisasi menggunakan XRD menunjukkan 

GQDs memiliki struktur kristalin. Selanjutnya analisis gugus fungsi menggunakan 

FTIR menandakan telah terbentuknya ikatan antara GQDs dan Kurkumin. Analisis 

sifat optik GQDs menggunakan spektrofotometer UV-Vis dan spektrofluorometer 

menunjukkan bahwa GQDs memiliki intensitas fluoresensi yang baik dengan 

quantum yield sebesar 1,32%. Uji stabilitas koloid juga menunjukkan GQDs stabil 

pada pH 4-7, dan konsentrasi garam hingga M 0–1. Selanjutnya, dilakukan proses 

loading obat kurkumin untuk aplikasi sistem drug delivery obat anti kanker pada 

uji in vivo. Uji in vivo menunjukkan adanya efektifitas GQDs sebagai drug delivery 
obat kurkumin pada kanker. 

 

Kata Kunci: GQDs, hummers, hidrothermal, kurkumin, kanker, in vivo. 
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Novania, Siska, 2022, “Study of the Effectiveness of Graphene-Based In Vivo 
Graphene Quantum Dots as a Drug Delivery Agent and Anti-Cancer “, Thesis, 
Supervised by Mochamad Zakki Fahmi, M.Si., Ph.D. and Satya Candra 
Wibawa Sakti, M.Sc., Ph.D. Chemistry Bachelor Degree, Chemistry 
Department, Faculty of Science and Technology, Airlangga University, 
Surabaya 

 

ABSTRACT 

 GQDs are nanoparticles that can produce good fluorescence intensity and 

good water solubility. However, there are still no tests on the efficiency of GQDs 

as drug delivery and their effects when applied to living things. This study reports 

a study on the efficiency and safety of GQDs as drug delivery drug curcumin against 

cancer development in vivo. GQDs samples were synthesized from graphite using 

Hummers and hydrothermal methods. Characterization using AFM showed the 

particle diameter of GQDs was around 10.5 nm with good homogeneity. 

Characterization using XRD showed that the GQDs had a crystalline structure. 

Furthermore, functional group analysis using FTIR indicated that a bond had 

formed between GQDs and curcumin. Analysis of the optical properties of GQDs 

using a UV-Vis spectrophotometer and a spectrofluorometer showed that GQDs 

had a good fluorescence intensity with a quantum yield of 1.32%. The colloid 

stability test also showed that the GQDs were stable at pH 4-7, and the salt 

concentration was up to M 0–1. Furthermore, the loading process of curcumin was 

carried out for the application of the anti-cancer drug delivery system in the in vivo 

test. In vivo test showed the effectiveness of GQDs as drug delivery curcumin in 

cancer. 

 

Keyword: GQDs, hummers, hydrothermal, curcumin, cancer, in vivo. 
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