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Abstract 

The pharmaceutical industry is continually searching for 

new and improved dosage forms for active pharmaceutical 

ingredients (APIs)  to improve pharmacokinetic properties 

of drugs. To this end, this project focuses on 

heterogeneous nucleation of APIs onto excipients or pre-

manufactured granules.  

 

1. Introduction 
Crystallisation is an important separation process in the 

pharmaceutical industry. Although great strides have been 

made in forming crystals of specific shape, size and purity 

of various APIs [1], there are still significant issues with 

many APIs necessitating additional upstream processing 

such as milling. One approach to control the crystallisation 

is through heterogeneous nucleation which involves the 

nucleation of an API on a foreign surface. Previous reports 

have examined the influence of dispersed excipient 

crystals (-lactose monohydrate and -D-mannitol) on the 

induction time of Paracetamol (AAP) and analysed the 

interfacial interaction between the crystallised AAP and 

the excipients [2]. In this project the crystallisation of AAP 

with an excipient using evaporative techniques has been 

examined.  Significant advantages of this approach are 

reduced solvent usage and 100-% API yield.     

 

2. Materials and Methods  
This preliminary study has examined the crystallisation 

of acetaminophen (AAP), a BSC Class IV drug used as an 

analgesic and antipyretic drug, onto α/β-Lactose (α/β-Lac) 

using spin coating. Methanol (MeOH) was chosen as the 

solvent due to the difference in solubility of α/β-Lac and 

AAP (1 g and 300 g/kg of MeOH, respectively). Various 

quantities of α/β-Lac were spin coated with undersaturated 

AAP-MeOH solution at room temperature. Specific 

volumes of the undersaturated AAP solution (0.05 – 0.1 

mL) were added to α/β-Lac (0.05 – 0.1 g) at various rpms 

(300 – 1000pm). The resulting solids were analysed by 

powder X-ray diffraction (PXRD) to confirm the presence 

of AAP and the interaction of AAP with α/β-Lac was 

examined using scanning electron microscopy (SEM).  

 

3. Results and Discussion  
Figure 1a shows a representative PXRD pattern of α/β-

Lac spin-coated with an undersaturated AAP-MeOH 

solution and confirms the presence of the stable AAP 

Form I. The relative peak intensities at 12, 14 and 16 

Degrees 2 of the as-received AAP FI are 100, 85 and 60 

%, respectively. However, for the AAP crystallised by 

spin-coating of α/β-Lac show a change in these relative 

intensities, as indicated in Figure 1b, indicating preferred 

orientation.  SEM micrographs of spin-coated α/β-Lac, 

presented in Figure 2, show an increased surface 

coarsening, compared to the as-received material, with the 

presence of numerous particles of < 20 m attached to the 

surface of the larger α/β-Lac crystals.   

 

 
Figure 1: a) PXRD of as-received AAP (red), as-received 

α/β-Lact (green) and spin-coated α/β-Lac b) PXRD of spin-

coated α/β-Lac in region of interest 
 

 
Figure 2: SEM images of AAP crystallised onto α/β-

Lactose after spin coating at 500 rpm 
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