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Introduction

Biomaterials for orthopaedic, and cardiovascular applications, tissue repair, 
biosensors, and controlled drug delivery are likely to be developed and 
applied in the near future, all of which will depend on the development of 
new nanoporous substrates or coatings one way or the other (Lu, et al.).

The zero length column (ZLC) method was originally introduced by Eić and 
Ruthven (Eić and Ruthven, 1988) and has been shown to provide a simple 
means of measuring diffusion rates in porous adsorbent particles (Brandani, 
1996). The ZLC allows the fundamental process such as diffusion, sorption 
and studies of kinetics to be investigated. A monolayer of a sample is 
sandwiched between two sinters and the mobile phase is allowed to pass 
through (Figure 1; Gribble, 2010).

The nanoporous material used in this investigation was a specific grade of 
modified calcium carbonate (MCC) with intra- and inter-particle pores. The 
particular grade of MCC chosen was dosed with trans-anethole, the flavour 
compound responsible for the liquorice taste in Sambuca. The dosed-MCC 
was then run through the ZLC to measure the capacity of that particular 
grade of MCC for trans-anethole.

Sinter Sample

Clamp Clamp

Mobile
Phase

Figure 1: A schematic of the ZLC designed for liquid systems (Gribble, 2010).

y = 821.38ln(x) + 5652.1
R² = 0.9573
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Figure 2: Anethole calibration graph used to quantify the amount of 
anethole desorbed from the MCC.

This was constructed by injecting known concentrations of anethole in 
ethanol into the HPLC to run through a blank ZLC.
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Figure 3: This graph corresponds to anethole desorbing off of a 
prepared MCC sample.

The area under this curve was compared with the calibration curve, 
and was determined that 0.79 g of anethole desorbed per 1 g of MCC 

for run 3 of sample 3.

Adsorbing anethole onto MCC

Preparing the samples
A known amount of MCC was left in a solution of 2.9 mg/L anethole in 
ethanol for a period of 24 hours. The slurry was then centrifuged, and 
the supernatant decanted. The remaining material was then frozen 
overnight and then freeze-dried for approximately 12 hours. The same 
grade of MCC was used to make 3 different samples in this way.

Anethole calibration curve
A calibration graph (Figure 2) was made by injecting a series of known 
concentrations of anethole in ethanol to run through the high 
performance liquid chromatography (HPLC) instrument and a blank ZLC.

Experiments
The ZLC was loaded with a monolayer (3-4 mg) of the anethole-dosed 
MCC, and a stream of 2 ml/min of ethanol was run through via the HPLC 
for 20 minutes. Each of the 3 different samples was tested 3 times.

Quantifying anethole desorbed from MCC

The signal corresponding to anethole was measured as the ethanol 
passed through the sample and desorbed the anethole from the 
sample (Figure 3). The area under the curve was calculated and 
compared with the injection calibration graph to obtain the amount 
of anethole desorbed. It was concluded that 1 g of the particular 
MCC used has a capacity for 0.5-0.8 g of anethole. 
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Conclusions

•The grade of MCC used has a capacity of 0.5-0.8 g of anethole per 1 g of MCC.
•Have shown a method of quantifying the capacity of an MCC for a particular 
substance.
•Enables known amount of substance to be adsorbed to MCC to meet dosage 
requirements for use in drugs.
•Demonstrates that calcium carbonates can be used in the drug industry, as they are 
environmentally friendly, naturally abundant and harmless to humans.

Future Work

•Replicate experiments with different grades of MCC.
•Test storage stability of MCCs.
•Move from anethole to an active drug using simulated gastric fluids, rather than 
ethanol.
•Modify structure of MCCs to make them optimally slow releasing.
•Use the ideas of encapsulation and granulation to form tablets for use in the slow-
release drug delivery industry.


