
CONCLUSION
The purpose of this study was to determine whether the inclusion 
of superdisintegrants in tablet core formulations should be a major 
cause for concern when considering the subsequent application of 
an aqueous � lm coating to those tablets. In terms of causing major 
surface defects it would seem that, within the limitations of the 
experimental conditions used in this study, this may not be a major 
concern. 

Clearly, however, other factors that need to be considered in future 
studies are:

• The impact of superdisintegrants possessing different particle 
 morphologies.

• In the absence of observable physical defects, the potential 
 impact that superdisintegrants may have, especially at higher 
 concentrations, on the chemical stability of moisture-sensitive    
 drugs.
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An investigation into the effects of increasing the superdisintegrant content in a tablet formulation 
on the ease of fi lm coating using visual and surface-roughness analysis to evaluate surface effects.

PURPOSE
When it comes to the aqueous � lm coating of pharmaceutical tablets, formulation strategies 
used in designing a suitable tablet core can often present a challenge during the application 
of the coating. Examples of two such challenges are, � rstly, the inclusion of hydrophobic 
lubricants such as magnesium stearate and, secondly, the use of superdisintegrants. Such 
lubricants, by potentially creating a hydrophobic surface, can compromise � lm adhesion to 
the tablet surface, leading to problems such as � lm rub off, � lm peeling, and logo bridging; 
superdisintegrants, which often have a high capacity to absorb water, can lead to problems 
such as surface erosion and pitting (1) (see Figure 1) during application of the coating, as 
well as long-term stability problems with formulations that contain moisture-sensitive drugs. 
Pourkavoos and Peck have described how the presence of superdisintegrants can in� uence 
the interaction between a tablet and a � lm coating applied from an aqueous system (2, 3). 
Generally, the purpose of this study was to evaluate the effects of including superdisinte-
grants in tablet formulations on the potential for creating surface defects during � lm coating. 
As an initial investigation, the effects of including various levels (0, 2.5, 5, 7.5, 10, 15 and 
20%) of Polyplasdone XL in a placebo formulation have been evaluated. Ultimately, it is 
intended to undertake similar studies for other commonly-used superdisintegrants.

Figure 1. Common Surface Defect Seen After Aqueous Film Coating of Tablets 
Containing a Superdisintegrant

MATERIALS & METHODS
Raw Materials Used
A list of raw materials and suppliers used in this study is shown in Table 1.

  

Preparation of Tablets
Tablets, made according to the formulation shown in Table 2, were prepared by direct 
compaction (batch size – 2 kg) using an 8-station Riva Piccola tablet machine (see Figure 2), 
� tted with 11 mm round, standard concave punches, to a target tablet weight of 400 mg 
(± 3%). The procedure used was:

• Blend the lactose monohydrate, microcrystalline cellulose, copovidone, and crospovidone
 in a low-shear mixer for � ve minutes.

• Add the colloidal silicon dioxide and magnesium stearate, and blend for an additional  
 two minutes. 

• Pass the � nal blend through a 0.8 mm sieve.  

• Compact the tablets, using the Piccola press, at an applied force of 20-22 kN 
 (note: the press speed was kept constant for all formulations).

Coating of Tablets
Tablets were � lm coated using an O’Hara LabCoat IIX side-vented coating machine (see Figure 3) 
� tted with a 15” coating pan and a Schlick ABC two-� uid spray nozzle. The general coating 
process conditions used are shown in Table 3.

Tablet Analysis
Uncoated tablets were examined using traditional analytical techniques to determine common 
attributes, such as breaking force, friability and disintegration time. In addition, uncoated tablets, 
as well as those that had been � lm coated were examined for any surface visual effects that 
might relate to increasing disintegrant concentrations.

Measurement of Tablet Breaking Force
For each level of added disintegrant, tablet breaking force (expressed as the mean for assessment 
of ten individual tablets from each formulation) for uncoated tablets was determined using a 
PharmaTest PTB tablet hardness tester.

Measurement of Tablet Friability
The friability characteristics, for uncoated tablets only, were determined using a PharmaTest 
PTF E tablet friability tester. In each case, tablets were tumbled for 4 minutes at a rotational 
speed of 25 rpm.

Measurement of Tablet Disintegration Time
The disintegration characteristics for each uncoated tablet formulation were determined, in 
DI water, using a PharmaTest disintegration tester. Results were expressed as mean values 
obtained from analysis of 6 tablets from each tablet formulation.

Visual Analysis of Surface Defects
Uncoated and coated tablets for each tablet core formulation were 
analyzed visually using a Hirox Digital Surface Analyzer (see Figure 4A).

Measurement of Tablet Surface Roughness Characteristics 
The surface roughness characteristics of coated and uncoated 
tablets were determined using a MicroPhotonics Nanovea 3D 
Pro� lometer, as shown in Figure 4B.

Measurements were made according to ISO 25178. This technique, 
which involves axial chromatism, uses a white light source that en-
ables light to pass through an objective lens with a high degree of 
chromatic aberration.

The refractive index of the objective lens will vary in relation to the wave-
length of the light (see Figure 5). In effect, each separate wavelength of 
the incident white light refocuses at a different distance from the lens. 
When the measured sample is within the range of possible heights, a 

single monochromatic point will be focalized and form the image; owing 
to the confocal con� guration of the system, only the wavelength in focus 
will pass through the spatial � lter with high ef� ciency, thus causing all other 
wavelengths to be out of focus.

Although surface roughness can be expressed using one 
of many surface roughness values, in this study, surface 
roughness is expressed in terms of Sq values, which are 
the root mean square height values in micrometers (μm).

If the sample is composed of several transparent or 
semitransparent thin layers, each interface between adja-
cent layers will re� ect the light of a different wavelength, 
and the spectrum of detected lights will be composed 
of a series of spectral peaks. The chromatic aberration 

technique allows all interfaces to be detected and their positions to be measured simultaneously.

The spectral analysis is done using a diffraction grating, which separates each wavelength at a 
different position. This in turn indicates the position of the maximum intensity and allows direct 
correspondence to the Z height position.

RESULTS AND DISCUSSION
Tablet Physical Properties
The results, for uncoated tablets, for tablet breaking force, friability and disintegration time are 

summarized in Table 4.

Clearly, as expected, the inclusion of the crospovidone at ever increasing levels produced the 
desired effect of signi� cantly reducing tablet disintegration time. Interestingly, an additional bene� t 
was an equally positive effect on tablet robustness (expressed in terms of increasing tablet break-
ing force), which is not an unexpected result that is typically seen with Polyplasdone XL.

These bene� ts aside, it is also quite evident that in all cases, all tablet formulations studied 
were capable of withstanding the rigors of a typical aqueous � lm-coating process. Thus, one 
would expect that any change in tablet surface characteristics would most likely arise as a 
potential interaction between the surface of the tablet and the droplets of coating liquid during 

spray application of that liquid.

Tablet Visual Surface Characteristics
Photographs of uncoated and coated tablets, obtained using digital visual analysis, are shown 
in Figure 6. These images suggest that increasing the level of superdisintegrant in the tablets 
had little visually detectable effect on either the uncoated tablets, or the same tablets after � lm 
coating. Clear visualization of the surface of the uncoated tablets was hampered, however, by the 

highly re� ective nature of the surface of these tablets.

Tablet Surface Roughness Values
Surface roughness values, for both uncoated and coated tablets, obtained using the pro� lometer 
are shown in Table 5. 3D representable images, for selected tablet samples, and also obtained 

from the same measurements, are shown in Figure 7.

It is evident from these data that while an increase in content of superdisintegrant generally 
causes a modest increase in tablet surface roughness (for both uncoated and � lm-coated 
tablets), there appears to be no major change in this parameter, as the level of superdisintegrant 
increases, arising from interaction during � lm coating. This lack of detrimental effect is supported 
by the general observation that � lm-coated tablets, if anything, are generally smoother than the 
equivalent uncoated tablets. Of course, after � lm coating, the surface roughness values being ex-
pressed are those of the surface of the � lm coating. While the surface roughness of � lm-coated 
tablets is often, to some extent, re� ective of the roughness of the interface between the tablet sur-
face and the applied � lm coat, little or no data have been published that suggest that such an ob-
servation will always be the case. Still, the possibility exists that an interfacial interaction does oc-
cur with increasing superdisintegrant levels, and that any defects arising from such interaction are 
obscured by the presence of the � lm coat. It is worth pointing out, however, that the defects 
shown in Figure 1 are usually evident when the superdisintegrant has been poorly dispersed with-

in the structure of the tablet. This lack of good 
dispersion often leads to the presence of super-
disintegrant agglomerates at the surface of the 
tablet, facilitating interaction between the ag-
glomerates and moisture from the applied coat-
ing and creating surface pitting as the agglom-
erates expand. In this study, either as a result of 
appropriate dispersion of the superdisintegrant 
throughout the tablet matrix, or because of the 
particle morphology of the crospovidone being 
used (see Figure 8), the generation of defects 
as shown in Figure 1 has been avoided. Conse-
quently, although further work is warranted to 
con� rm the effect, it would seem that the level 
of superdisintegrant used in tablet matrices may 
not, per se, be a problem, with problems 
being more greatly impacted by how effectively 
the superdisintegrant is dispersed and how 
well the aqueous � lm-coating process is con-
trolled (in terms of allowing moisture penetra-

tion into the tablet cores).

Material Purpose Supplier

Lactose (Tablettose 80) Filler/Binder Meggle

Microcrystalline cellulose (Vivapur 102) Filler/Binder JRS

Colloidal silicon dioxide (Aerosil 200) Glidant Degussa

Magnesium stearate (Marasco) Lubricant Genova

Copovidone (Plasdone S-630) Binder ISP

Crospovidone (Polyplasdone XL) Disintegrant ISP

Advantia Prime 144900BA01 Yellow Coating agent ISP

Table 1. List of Ingredients Used to Prepare Tablet Cores

Ingredient Ingredient Level (% w/w)

Microcrystalline cellulose 20.0

Magnesium stearate 0.5

Colloidal silicon dioxide 0.5

Copovidone 5.0

Crospovidone 0.0 – 20.0

Lactose monohydrate to 100

Table 2. Tablet Formulations Used

Process Parameter Parameter Settings

Tablet charge (kg) 2.0

Solids content in coating suspension (% w/w) 12.5

Target weight gain (% w/w) 3.0

Inlet air temperature (°C) 60

Inlet air volume (m3 h-1) 255

Pan speed (rpm) 15

Atomizing air pressure (bar) 1.3

Pattern air pressure (bar) 2.3

Spray rate (g min-1) 15.0

Table 3. Coating Process Conditions Used

Figure 4B. Nanovea 3D 
Pro� lometer

Figure 3. Film-Coating 
Equipment Used

Figure 2. Tablet Preparation

Figure 4A. Apparatus Used for 
Visual Surface Analysis of 
Uncoated and Coated Tablets

Quantity of Disintegrant 
(% w/w)

Physical Properties

Breaking Force (kp) Friability (%) Disintegration Time (min)

0.0 14.6 0.02 3.75

2.0 17.0 0.01 1.10

5.0 18.0 0.02 1.10

7.5 18.9 0.11 0.90

10.0 19.8 0.04 0.80

15.0 19.8 0.07 0.75

20.0 24.2 0.02 0.80

Table 4. Summary of Tablet Physical Properties

Figure 5. Schematic Illustrating the Operating 
Principle of the Nanovea Pro� lometer

Quantity of Disintegrant 
(% w/w) 

Surface Roughness, Sq (μm)

Uncoated Tablets Coated Tablets

0.0 3.88 2.89

5.0 3.15 3.03

7.5 2.69 2.69

10.0 4.48 2.98

15.0 4.30 4.05

20.0 4.36 4.01

Table 5. Summary of Results Obtained from Surface Pro� lometry Analysis

1A. Uncoated Tablet (0% Disintegrant) 1B. Coated Tablet (0% Disintegrant)

2A. Uncoated Tablet (10% Disintegrant) 2B. Coated Tablet (10% Disintegrant)

3A. Uncoated Tablet (20% Disintegrant) 3B. Coated Tablet (20% Disintegrant)

Figure 7. 3D False Color Surface Images of Tablets 
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