
Texture analysis is used to facilitate consistency in tablet design, optimize 
textural attributes, ensure integrity during manufacture and transport, 
and characterize consumer/patient experience during oral consumption 
(swallowing vs. chewing).  The ability to quantify measurements for the physical 
properties of tablets which correlate with these requirements illustrates the 
versatility that Texture Analyzers bring to the R&D laboratory for formulation 
projects.  (See Figure 1)  QC must then implement limited versions of these 
“texture” tests to ensure that manufacturing produces tablets which meet 
R&D’s speci!cations.  The advantage of today’s texture instruments is that 
they can work under PC control for R&D’s sophisticated testing needs, but also 
deliver quick single point tests for QC operating in standalone mode without 
need for computer control.

Tablet Crush Test  
Tablets are the most widely used dosage forms in pharmaceuticals due to their 
convenience in administration, compactness and ease of manufacturing. One 
challenge for R&D is formulating a product strong enough to undergo various 
processing sequences (E.g. spinning in a hopper) and also be capable of break-
ing down in the body to deliver the required dose at a controlled rate. Another 
challenge is having a tablet strong enough to withstand the stresses of packag-
ing, storage, shipping, and handling by the pharmacist and patient. Assessing 
the integrity of the product throughout processing and distribution is therefore 
necessary. With the use of a Texture Analyser operating in compression mode, 
the force required to cause tablet failure can be determined using a crushing 
test.  See Figure 2.

A cylinder probe with appropriate diameter is chosen for this type of test.  See 
Figure 2.  The objective is to ensure that the probe diameter is signi!cantly 
larger than the tablet diameter.  Test speed for moving the probe down onto 
the tablet can be relatively slow at !rst, perhaps on the order of 0.1mm/sec.  
The penetration distance for the probe can be selected based on a value that 
is half of the tablet thickness.  Experimentation will con!rm whether these 
test parameters work e"ectively.  Load force values obtained in crush tests will 
depend on the tablet construction and its dimensions.  Use of faster speeds can 
be considered, provided the measurement range of the texture analyser is not 
exceeded.  

Figure 3 shows a typical plot of force load (g) vs. penetration distance (mm) as 
the crush test progresses for a single tablet.  Note that the peak force in this 
case is more than 1600 grams.  Multiple tablets from the same bottle were 
subsequently tested to establish a mean value of 1645g.  Standard deviation 
was +/- 31g.  When used with software for the Texture Analyzer, this calculation 
is done automatically.

Tablet Coating Adhesion Test
Coatings protect the tablet from moisture, improve taste, facilitate swallowing, 
control release, and ease handling and packaging. The adhesion of a coating 
to a tablet is in#uenced by the strength of interfacial bonds between 
!lm and tablet surface and the internal stresses within the coating. Poor
adhesion results in peeling, which markedly reduces !lm functionality.
Loss of adhesion can also compromise the coatings mechanical protection,

Figure 1:  Brook!eld’s CT3 Texture Analyzer 
with Tablet Coating Adhesion Fixture

Figure 2:  Brook!eld’s Cylindrical Probe 
Used to Conduct Tablet Crush Test 

Figure 3:  Force vs. Distance Graph for 
Tablet Crush Test

Will Your Tablet Stand Up To The Test?
optimize textural attributes
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leading to accumulation of moisture at the !lm-tablet interface which may 
eventually a"ect drug stability. Other variables in#uencing adhesion are tablet 
composition, tablet compression force, surface roughness, coating formulation, 
and coating conditions. Performing tests to quantify the adhesive strength 
of the coating to the tablet surface is necessary to accommodate changes in 
coating formulations and tablet integrity. The Texture Analyser can be used to 
successfully measure the coating’s adhesion strength at the tablet surface. 

The Adhesion Fixture is shown in Figure 4.  The ends of the two cylinders have 
contoured surfaces where they mate with the tablet and sandwich its slightly 
oval shape.  Double-sided sticky tape secures the tablet in place between 
the cylinders.  The Texture Analyzer operates initially in compression mode 
to impose a !rm bond between tablet and cylinders.   The cylinders are then 
pulled apart in tension mode at the rate of 1.0mm/sec.  The tablet coating 
adheres to the sticky tape and eventually peels away from the tablet body.

Figure 5 shows typical plots of force load vs. time as the cylinders come 
together, then pull apart during tests on 4 di"erent tablets.  The peak load 
in the compression cycle climbed up to 1500g during which time the tablets 
bonded with the taped cylinder ends. The subsequent tension cycle indicates 
that the maximum force required to peel the coating from the tablet surface 
ranged from 250g to 700g. 

Statistical evaluation for adhesion tests on tablets produced in di"erent 
batches can now be carried out by QC.  These tests will record the peak force 
during the compression cycle and the maximum adhesive force during the 
tension cycle.   The software used with the Texture Analyzer calculates mean 
values and standard deviations automatically. 

THE BOTTOM LINE
Use of the Crush Test and Coating Adhesion Test make it possible to 
manufacture a consistently “good” product in the eyes of the consumer.  The 
small amount of time that it takes to run the tests is insigni!cant compared to 
the customer service time needed to solve complaints about tablet integrity.  
The investment in the equipment for these types of tests is well under $10,000 
and the training time to set up and run tests is probably no more than an hour.  
So why not add to your bottom line and consider how Texture Analyzers can 
improve your Quality Control for tablet manufacturing!

Figure 4:  Adhesion Test Fixture Evaluates 
Bond Strength of Tablet Coating

Figure 5:  Force vs. Time Graph for Tablet 
Coating Adhesion Test on Multiple Tablets

 AMETEK  Brookfield  Page 2 of  2

VISCOMETERS RHEOMETERS  TEXTURE ANALYZERS POWDER FLOW TESTERS

Authors:  Robert McGregor, Director - Global Marketing/High-End Lab Instrument Sales 
Email:  bob.mcgregor@ametek.com
Chris Freeman, Sales Manager - Texture Analyzer 
Email:  chris.freeman@ametek.com




