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INTISARI 

Furosemid merupakan diuretik kuat yang termasuk ke dalam 

Biopharmaceutical Classification System (BCS) kelas IV dengan kelarutan dan 

permeabilitas rendah. Obat dengan kelarutan rendah cenderung diserap lambat oleh 

saluran pencernaan, sehingga diperlukan modifikasi, seperti kokristalisasi antara 

bahan aktif dengan koformer. Berdasarkan analisis sinton, asam tartrat merupakan 

koformer yang potensial. Tujuan penelitian ini adalah untuk mengidentifikasi 

terjadinya interaksi fisik yang bertendensi membentuk kokristal. 

Penelitian diawali dengan pembuatan kokristal furosemid-asam tartrat (5:5) 

menggunakan metode neat grinding. Tahap selanjutnya adalah karakterisasi 

dengan analisis titik lebur, PXRD, dan FTIR. Tahap terakhir adalah uji kelarutan. 

Hasil analisis dibandingkan antara furosemid murni, campuran fisik, dan kandidat 

kokristalnya. 

Karakterisasi PXRD menunjukkan puncak-puncak yang dihasilkan hampir 

sama dengan campuran fisik (CF). Analisis FTIR menunjukkan adanya pergeseran 

bilangan gelombang pada gugus fungsi NH yaitu dari 3398 cm-1 ke 3396 cm-1 

Pergeseran bilangan gelombang relatif kecil. Analisis uji kelarutan didapatkan 

jumlah furosemid terlarut pada pengambilan sampel 24 jam sebesar (7,73 ± 0,138) 

mg/L, CF (8,22 ± 0,054) mg/L, hasil neat grinding (10,3 ± 0,118) mg/L. Pada waktu 

48 jam, diperoleh kadar furosemid (8,39 ± 0,191) mg/L, CF (8,76 ± 0,087) mg/L, 

hasil neat grinding (11,25 ± 0,065) mg/L. Pada waktu 72 diperoleh kadar furosemid 

(6,97 ± 0,069) mg/L, CF (8,10 ± 0,176) mg/L, hasil neat grinding (10,75 ± 0,064) 

mg/L. Pada waktu 24, 48, 72 jam, hasil neat grinding furosemid meningkatkan 

kelarutan 1,06; 1,34 dan 1,54 kali lebih tinggi dibandingkan furosemid murni. 

Hasil karakterisasi dan uji kelarutan menunjukkan bahwa kokristal furosemid-

asam tartrat tidak terbentuk. 

 

Kata Kunci: Kokristal, furosemid, asam tartrat, neat grinding, uji kelarutan  
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ABSTRACT 

Furosemide is a potent diuretic classified as class IV in the 

Biopharmaceutical Classification System (BCS), characterized by low solubility 

and permeability. Drugs with low solubility tend to be absorbed slowly by the 

digestive system, thus requiring modifications such as co-crystallization with a co-

former. Based on synthon analysis, tartaric acid is a potential co-former. The aim 

of this research is to identify the occurrence of physical interactions with a tendency 

to form a co-crystal. 

The research began with the preparation of a furosemide-tartaric acid co-

crystal (5:5) using the neat grinding method. The subsequent step involved 

characterization through melting point analysis, PXRD, and FTIR. The final stage 

comprised solubility testing. The analysis results were then compared among pure 

furosemide, physical mixtures, and the co-crystal candidates. 

The PXRD characterization indicated peaks that were nearly identical to 

those generated by the physical mixture (CF). FTIR analysis revealed a slight shift 

in wavenumber for the NH functional group, from 3398 cm-1 to 3396 cm-1, 

indicating a small shift. Solubility testing analysis showed the amount of dissolved 

furosemide in the 24-hour sample to be (7.73 ± 0.138) mg/L, CF (8.22 ± 0.054) 

mg/L, and neat grinding results (10.3 ± 0.118) mg/L. At 48 hours, furosemide 

content was (8.39 ± 0.191) mg/L, CF (8.76 ± 0.087) mg/L, and neat grinding results 

(11.25 ± 0.065) mg/L. At 72 hours, furosemide content was (6.97 ± 0.069) mg/L, 

CF (8.10 ± 0.176) mg/L, and neat grinding results (10.75 ± 0.064) mg/L. At 24, 48, 

and 72 hours, neat grinding of furosemide increased solubility by 1.06, 1.34, and 

1.54 times higher compared to pure furosemide. 

The characterization results and solubility testing indicate that the 

furosemide-tartaric acid co-crystal did not form. 

 

Keywords: Co-crystal, furosemide, tartaric acid, neat grinding, solubility testing 

  


