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Synthesis, Characterization and Physicochemical Properties of an Famotidine and P-toluenesulfonic Acid

Cocrystal

ZHAO Yongfeng' |, FAN Ying”, ZHANG Yan’, XU Hong*, LI Min’, YANG Zhao'"** (1. College of Pharmacy, Qingdao
University , Qingdao 266071, China; 2. Pharmacy Department, Qingdao Special Servicemen Recuperation Center of CPLA Navy, Qingd-
ao 266071, China; 3. Qingdao Institute for Food and Drug Conirol, Qingdao 266071, China; 4. Shandong University of Science and
Technology, Qingdao 266590, China; 5. Angiu People's Hospital , Weifang , 262199, China)

ABSTRACT: OBJECTIVE To synthesize p-toluenesulfonic acid( PTS) and famotidine (FMT) cocrystal in order to improve thesolu-
bility of famotidine in water and the permeability. METHODS The cocrystal was prepared by solvent evaporation method combined
with ultrasound. The cocrystal was characterized by scanning electron microscopy, differential scanning calorimetry, thermogravimetric
analysis, infrared spectroscopy and powder X-ray diffraction. The single crystal structure of FMT-PTS-H,O0(1:1:1) was successfully
obtained, and the solubility and permeability of the newly synthesized cocrystal were studied. RESULTS  After the formation of
cocrystal, the water solubility and permeability of FMT increased by 1. 54 and 2. 29 times, respectively. CONCLUSION  Compared
with FMT, the solubility and permeability of FMT after the formation of cocrystal were improved. This study provides a method for
improving the permeability of biopharmaceutics classification system( BCS) Il drugs, which will contribute to the development of low
permeability drugs.

KEY WORDS: famotidine; p-toluenesulfonic; crystal structure; aqueous solubility; permeability
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Fig.1 Chemical structures of famotidine( FMT) (A) and p-tol-
uenesulfonic acid( PTS) (B)
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Fig.2 SEM images of supplied FMT(A), PTS(B) andFMT-PTS-H20(C) ( x500)
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Fig.3 DSC results of FMT, PTS,FMT-PTS-H, O cocrystal, the
mixture of FMT with PTS
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Fig. 4 TGA results of FMT-PTS-H, O cocrystal
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Tab.1 Crystallographic parameters of FMT-PTS-H, O cocrystal

Empirical formula

C15H25N 70 6S 4

Formula weight
Temperature (K)
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a/A

b/A

/A
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B/
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Crystal size/mm
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150(2)
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104.817(2)

90
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1104

0.120,0. 110,0. 100
2.270-26. 347
-8<h<8, -33<k<33, -15<I<I5
31 538,4 667,0. 060 3
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0.081 1,0.165 7,1.218
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L A SRR Fig. 8 IR spectra of the FMT, FMT-PTS-H, O cocrystal and
Note ;: No symmetry codes. PTS
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Fig. 9 PXRD patterns of FMT-PTS-H, O and product after the

equilibration process in water
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Fig. 10 FMT and FMT-PTS-H, O cocrystal penetration per hour
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