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Fahroji, Muhammad, 2022, Potensi Pemanfaatan Carbon Dots Termodifikasi 

Tembaga (Cu-CDs) sebagai Kandidat Biomarker Deteksi Antibodi Coronavirus 

Disease 2019 (COVID-19), skripsi ini dibawah bimbingan Mochamad Zakki 

Fahmi, M.Si., Ph.D. dan Siti Qamariyah Khairunisa, S.Si., M.Si. Departemen 

Kimia, Fakultas Sains dan Teknologi, Universitas Airlangga, Surabaya. 

 

ABSTRAK 
 

Virus SARS-CoV-19 menyebar dengan cepat menyebabkan pandemi COVID-

19. Oleh karena itu, dilakukan langkah preventif seperti skrining dan diagnosis untuk 

mendeteksi COVID-19. Salah satunya melalui pemanfaatan Carbon Dots sebagai 

biomarker untuk deteksi biomolekul dengan cepat, sensitif dan spesifik. Penelitian ini 

bertujuan untuk melakukan karakterisasi dan uji stabilitas dari Cu-CDs yang disintesis 

dengan metode pirolisis. Mengkaji potensi Cu-CDs sebagai kandidat biomarker 

antibodi COVID-19 dan menentukan sensitivitas serta spesifitasnya sebagai biomarker. 

Sintesis Cu-CDs melalui metode pirolisis selama 2 menit pada suhu 270oC 

menggunakan asam hialuronat dengan variasi mol 2:1, 1:1, dan 1:2 serta penambahan 

doping nitrogen dan tembaga. Karakterisasi dengan FTIR, Raman, UV-Vis, XRD, 

AFM dan PL. Antibodi COVID-19 diambil dari plasma darah pasien COVID-19 dan 

orang sehat. Cu-CDs dengan karakteristik diameter rata-rata 40 nm, mengandung 

gugus fungsi C-N, C=C, -OH, dan C=O serta memiliki struktur amorf grafit sp2 dan sp3. 

Panjang gelombang eksitasi pada 223 dan 270 nm. Berdasarkan uji biomarker deteksi 

antibodi COVID-19, Cu-CDs dengan komposisi 1:2 mempunyai potensi sebagai 

biomarker antibodi IgM spesifik COVID-19. Hal tersebut ditunjukkan oleh nilai % 

sensitivitas dan spesifitas yang lebih tinggi dibandingkan Cu-CDs dengan antibodi 

lainnya, yaitu sebesar 75% dan 65%. 

 

Kata kunci: Cu-CDs, Karakterisasi, Antibodi, COVID-19, Biomarker.
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Fahroji, Muhammad, 2022, Utilization Potency of Copper Modified Carbon Dots 

(Cu-CDs) as Biomarker Candidate for Antibody Detection of Coronavirus 

Disease 2019 (COVID-19), this final project is under guidance of Mochamad 

Zakki Fahmi, M.Si., Ph.D. and Siti Qamariyah Khairunisa, S.Si., M.Si. 

Department of Chemistry, Faculty of Science and Technology, Universitas 

Airlangga, Surabaya. 

 

ABSTRACT 
 

The SARS-CoV-19 virus spread rapidly causing the COVID-19 pandemic. 

Therefore, preventive measures such as screening and diagnosis are carried out to 

detect COVID-19. Carbon Dots as a biomarker for sensitive, specific and fast detection 

of biomolecules. This research was conducted to characterize and test the stability of 

Cu-CDs synthesized by the pyrolysis method. Then, to examine the potential of Cu-

CDs as a candidate for COVID-19 antibody biomarker, determine their sensitivity and 

specificity as a biomarker. 

Synthesis of Cu-CDs by pyrolysis method for 2 minutes at 270oC using 

hyaluronic acid with mole variations of 2:1, 1:1, and 1:2 with addition of nitrogen and 

copper doping. Characterization by FTIR, Raman, UV-Vis, XRD, AFM and PL. 

COVID-19 antibodies were taken from the blood plasma of COVID-19 patients and 

healthy people. Cu-CDs with an average diameter 40 nm which contain C-N, C=C, -

OH, and C=O functional groups and have an amorphous structure of sp2 and sp3 

graphite. The excitation wavelengths at 223 and 270 nm. Based on the biomarker test 

for COVID-19 antibody detection, Cu-CDs with a composition of 1:2 have potential 

as a COVID-19 specific IgM antibody. This is indicated by the value of % sensitivity 

and specificity which are 75% and 65%. 

 

Keywords: Cu-CDs, Characterization, Antibodies, COVID-19, Biomarkers. 
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