
  

  

 

 

INTRODUCTION 
Custom Pharma Services currently manufacture a broad spectrum 
antibacterial product where the capsule contains two compressed 
plugs: one manufactured using the monohydrate form of the 
Active Pharmaceutical Ingredient (API), and the other with 
anhydrous API larger crystals. This allows an immediate release of 
one plug and a sustained release of the second over 3 to 7 hours. 
 
A new API supplier was identified, and samples from three 
separate batches of each material were provided for assessment. 
A series of both solid state and chemical tests were proposed and 
samples from both manufacturers were analysed in order to 
provide sufficient data to allow a comparison to be made, and 
determine whether the material from the new supplier would be 
suitable for routine use in commercial manufacturing. 
 
MATERIALS AND METHODS 
  

The following tests were performed: 
 
Table 1. Proposed testing and purpose 

Analysis Acronym Rationale 

Solubility Profile SP Key chemical 
property 

X-ray Powder Diffraction* XRPD Crystallinity and 
polymorphic form 

Polarised Light Microscopy* PLM Crystal morphology 
and birefringence 

Scanning Electron 
Microscopy* 

SEM Particle size and 
morphology 

Particle Size Determination 
by Malvern* 

PSD-M Particle size 
distribution 

Full analysis according to the 
BP monograph 

BP Chemical 
characterisation 

* Analysis was contracted out to a third-party approved laboratory.   

 
RESULTS AND DISCUSSION 
Solubility was assessed using buffer solutions at pH 1.2, 3, 4, 6.8 
and 7.4. See Figure 1 below. The pH conditions selected are within 
the extremes of the normal physiological pH of the human 
gastrointestinal tract. No significant difference was observed.  

 
Fig.1. Solubility profiles of current and alternative materials 
 

XRPD analysis was carried out on a PANalytical X’pert pro, 
scanning the samples between 3 and 35° 2θ. The material was 
gently compressed and loaded onto a multi-well plate with Mylar 
polymer film to support the sample. 

 
Fig.2. Monohydrate diffractograms 

 

 
Fig.3. Anhydous diffractograms 
 

The 3 monohydrate samples received are of the same crystalline 
form. Even though there are small differences in the 
diffractograms due to differing peak intensities, the anhydrous 
samples are confirmed to be of the same crystalline form. 
 
A polarizing microscope and camera were used to determine the 
presence of crystallinity (birefringence) in both samples. 

 
Fig.4. Monohydrate PLM images 

 

 

 
Fig.5. Anhydrous PLM images 

 
All samples were observed to be birefringent. Differences in 
morphologies for the anhydrous forms may not be of significance 
when formulating finished products and further work would be 
required at pilot level to confirm. 
 
SEM analysis was carried out using a Carl Zeiss Sigma Field 
emission SEM. 

 
Fig.6. Monohydrate and Anhydrous SEM images 
 

SEM data for all samples was consistent with PLM images showing 
similar morphologies and particle size. 
 

Particle size analysis was carried out using a Malvern Mastersizer 
2000 using Mineral Oil: Hexane as the dispersant. 

 
Fig.7. PSD for Monohydrate sample – supplier 1 
 

 Fig.8. PSD for Monohydrate sample – supplier 2 

 
Fig.9. PSD for Anhydrous sample – supplier 1 

 
Fig.10. PSD for Anhydrous sample – supplier 2 
 

Particle sizes differ between the materials from the different 
suppliers, more markedly for the monohydrate than the 
anhydrous samples. 
 
Table 2. Summary of results from BP chemical testing 

Batch No. ID Loss on 
drying  

Assay 
 

Sulfated 
Ash 

Related 
Substances 

70200117 Positive 7.1 100.3 <0.01 Complies 

7080417 Positive 7.1 101.0 0.05 Complies 

17G85 Positive 7.0 98.7 0.10 Complies 

6300716 Positive 0.1 100.9 0.02 Complies 

6220616 Positive 0.1 100.5 <0.01 Complies 

6170516 Positive 0.2 99.6 0.11 Complies 

17E97 Positive 0.0 99.6 0.10 Complies 

 
The chemical testing according to the BP monograph did not 
highlight any significant differences between the materials. 
 
CONCLUSIONS 

The samples from the new supplier appear to be a good candidate 
for an alternative API in modified release capsules and further 
work on the processing of the materials is recommended in order 
to match the particle size.  Failing that, it is recommended that a 
program of work be undertaken to prove that the difference in 
particle size will have no impact upon the performance of the 
finished product. 
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