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Abstract 
Clofazimine (CFZ), an antimycobacterial drug with 

very low aqueous solubility, is recommended by the 

WHO for the treatment of leprosy - CFZ has been 

on the market since the 1950s but it causes severe 

side effects and has erratic bioavailability and yet 

no better treatment exists. By enhancing the 

physiochemical properties of CFZ, such as its 

solubility and dissolution rate, its bioavailability 

can be improved and some of the associated side 

effects reduced. To manipulate the solubility and 

dissolution behaviour of CFZ, a series of solid 

forms of CFZ have been prepared and isolated and 

their physicochemical properties are compared and 

contrasted here. 

 

1. Introduction 
The bioavailability of oral drugs is dependent on 

the rate of absorption of that drug in the body for 

some classes of drugs this is often dependent of the 

rate of dissolution [1].  

Different polymorphs of an API often exhibit 

different dissolution rates in accordance with their 

stability. The thermodynamically stable polymorph 

will often have a slower dissolution rate than the 

metastable polymorph – metastable polymorph is 

thermodynamically unstable [1].  

Multicomponent crystals (MCCs) can also 

manipulate the physiochemical properties of an 

API by temporarily binding the API with an 

auxiliary molecule such as a solvent or a coformer 

[2]. The API will then temporarily achieve different 

physiochemical properties from the auxiliary such 

as increased solubility or dissolution rate. These 

alternative properties are gained through 

intermolecular bonding and will only last as long 

the bond between the two is intact [1]. 

Clofazimine (CFZ) is a BCS class II drug with 

two known polymorphs (Figure 1), six reported 

salts and two reported solvates [3]. The marketed 

form of CFZ is called Lamprene
®
 and it consisted 

of micronized CFZ in an oil/wax base. Due to its 

low aqueous solubility and erratic bioavailability 

large dosages of CFZ are required by patients, this 

leads to this is a discolouration of the skin in long 

term patients [4]. 

 
Figure 1: (left) CFZ Form 1, (right) CFZ Form 2 

By improving the dissolution rate of CFZ it is 

thought that the bioavailability can be improved 

and the dosage lowered. This work prepares, 

designs and characterises the physical properties of 

both polymorphs and MCC’s of CFZ. 

 

2. Methods 
A series of solid forms of CFZ were prepared and 

isolated. The solubility of these solid forms in 

organic solvents and aqueous solutions was found. 

Solubility measurements were carried out either 

gravimetrically using the solvent evaporation 

method or by HPLC analysis. Dissolution rate 

analysis of CFZ was carried out in buffers of 

physiological pH and ionic strengths at 37 .  

 

3. Results 
Pure polymorphs of CFZ, form I and Form II, 

have been isolated through solvent evaporation and 

cooling methods (Table 1). 
Solvent Solubility 

(mg/L) 

% Error Solid Form 

obtained 

Methanol 0.7704 2.1897 Form 1 + 

Form 2 

Acetonitrile 0.9177 6.962 Form 1 + 

Form 2 

Diethyl 

ether 

9.6412 4.3842 Form 2 

Ethyl 

Acetate 

15.2128 2.0759 Solvate* 

Ethanol 43.3667 0.2978 Solvate* 

THF 190.2584 1.7405 Form 1  

*to be confirmed by single crystal X-ray diffraction  

Table 1: Table shows solubility values for CFZ in various 
organic solvents, as well as the solid form obtained from solvent 

evaporation in that solvent. 

Preliminary solubility and dissolution results 

have shown that CFZ solubility increases with 

decreasing pH. Ionic strength of the pH buffer 

solutions also has an influence on the solubility and 

dissolution rate of CFZ; in a pH 1.2 buffer made to 

physiological conditions dissolution rate of CFZ 

Form I is very low < 10 mg/L after 4 h, whereas in 

the same buffer made to 0.4 M ionic strength; CFZ 

Form I reaches 20 mg/L after 90 min. 
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