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Abstract 
Extensive studies have examined the crystallisation of 

active pharmaceutical ingredients (APIs) on polymers, 

self-assembled monolayers etc. but there have been few 

reports have investigated the crystallisation of APIs onto 

excipients. In this study the nucleation of carbamazepine 

(CBMZ) in the presence of various dispersed excipients 

was examined and the rate and extent of CBMZ 

crystallisation analysed. 

 

1. Introduction 
Crystallisation plays an important role in separation 

and purification processes in the pharmaceutical industry. 

However, the isolation of APIs of the desired crystal size 

distribution, shape, purity and polymorph is a significant 

challenge [1]. Chadwick et al [2] have proposed the use of 

solid organic crystals of different chemical composition 

(heterosurfaces) to that of the API as a route to controlling 

polymorph selection.  The efficiency of this approach is 

thought to depend on complementarity between either the 

lattice parameters or surface functional groups of the 

heterosurface and the API crystal nucleus [3, 4]. In this 

study the crystallisation of carbamazepine (CBMZ), a 

BCS Class II drug used as an anticonvulsant, in the 

presence of excipients (α-Lactose Monohydrate (α-LMH), 

β-D-Mannitol (β-D-Man), α/β-Lactose (α/β-Lac) and 

Microcrystalline cellulose (MCC)) has been examined. 

 

2. Materials and Methods 
Crystallisations were performed in methanol (MeOH) 

(as the solubility of the excipients is low compared to that 

of CBMZ (< 1 g/kg of MeOH and 90g/kg of MEOH at 22 

°C), respectively) at a supersaturation ratio (S) of 1.34 

(where S = (g of API/kg solvent at the saturation 

temperature)/(g of API/kg solvent at the crystallisation 

temperature)).  At various time intervals following the 

addition of excipient to the saturated CBMZ-MeOH 

solution the supernatant and solid phase were isolated by 

filtration.  The rate and extent of CBMZ crystallisation 

was analysed by supernatant solubility studies and the 

solid phase characterised by powder X-ray diffraction 

(PXRD) and scanning electron microscopy (SEM).  

 

3. Results and Discussion 
Supernatant solubility studies (Figure 1a) indicated that 

nucleation occurred in ≤ 90 mins following introduction of 

the excipient and that > 70 % of the supersaturation was 

consumed within 3 hrs.  PXRD confirmed the 

crystallisation of the stable polymorph (CBMZ Form III) 

and, in general, the detection of CBMZ FIII by PXRD 

correlated with the solubility studies.  Figure 1b shows the 

PXRD pattern of the solids fraction isolated 90 mins after 

addition of -LMH and clearly shows the presence of 

CBMZ FIII but also indicates the conversion of -LMH to 

the triclinic -Lactose.  SEM micrographs of the isolated 

solids fractions, presented in Figure 2, confirmed the 

presence of CBMZ crystals associated with the excipients. 

 

 
Figure 1: a) %-wt of CBMZ crystallised in the presence of 

α-LMH, α/β-Lac, β-D-Man and MCC; b) PXRD of the 

isolated solids fraction 90 mins following addition of -LMH  

 

 
Figure 2: SEM micrographs of CBMZ crystallised in the 

presence of (a) β-D-Man (b) α/β-Lac (c) MCC (d) α-
LMH;S=1.34 
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