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Abstract: Clarithromycin (CLA) belongs to the second generation macrolide antibiotic. The commercial
crystal form of CLA is form II, and it exhibits the poor compressibility during the tablet pressing process. Since the
crystal form of drugs has a significant effect on their mechanical properties, from the perspective of crystallography,
this study investigated the difference of the compressibility between CLA form I and form II, and analyzed the
mechanism that led to such difference. On the other hand, from the perspective of pharmaceutics, we also studied
the effect of filler on the compressibility of form II. It was found that CLA form I had improved plastic deforma-
tion than form II because of the slip planes in its crystal structure leading to the better compressibility. Moreover,
microcrystalline cellulose, pre-gelatinized starch and lactose monohydrate could improve the compressibility of
form II, and microcrystalline cellulose showed the best effect. We improve the compressibility of CLA from crystal
form and filler, and also lay a foundation for the development of CLA solid preparations.
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Figure 1 Chemical structure of clarithromycin (CLA)
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Figure 2 Polarizing microscope (PLM) images of (a) CLA form
II and (b) the product obtained by cooling recrystallization (10x10)
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Figure 3 Differential scanning calorimetry (DSC) curves of (a)
the product obtained by cooling recrystallization and (b) CLA form
1I
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Figure 4 Powder X-ray diffraction (PXRD) patterns of (a) the
product obtained by cooling recrystallization and (b) CLA form II
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Figure 5 Scanning electron microscopy (SEM) images of (a) CLA
form II and (b) the product obtained by cooling recrystallization
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Table 1 Hardnees of CLA form I and form IL. n=3,x + s

Pressure/MPa CLA form I CLA form IT
75 24.39 +0.93 20.90 + 1.94

110 27.68+1.97 24.71 + 8.07

150 32.46+1.19 22.66 +2.93

180 31.25+4.07 22.12+3.14
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Figure 6 Tabletability curves of CLA form I and form II
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Figure 7 Compressibility curves of CLA form I and form II
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Figure 8 Compactibility curves of CLA form I and form II
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Figure 9 Crystal packing patterns of (a) CLA form I and (b)

form II viewed along b axis
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Figure 10 Heckel curves of CLA form I and form II
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Figure 11 Kawakita curves of CLA form I and form II
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Figure 12 Tabletability curves of CLA form II and different fillers:
microcrystalline cellulose (MCC), pre-gelatinized starch (PGS),
lactose monohydrate (LAC)
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Figure 13 Tabletability curves of CLA form II and the physical

mixtures of form II and different fillers
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Figure 14 Tabletability curves of CLA form II and the physical

mixtures of form I and MCC with different ratios
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