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In general, the lower the speed or load, 
the more consistent the results. The US 
Pharmacopoeia, for example, suggests 
a constant platen movement of less 
than 3 mm per second.

The TBF 1000 offers a choice of speeds 
between 0.06 and 0.5 mm per second 
with a default setting at 0.1 mm 
per second, all of which exceed the 
pharmacopoeial requirement by a 
considerable margin.

The standard TBF 1000 has a 
measuring range of 0 - 520 Newtons
(+/- 0.1N). Other ranges, for example 
50 N and 1000 N are available
on request - please consult our 
technical staff for further details.

The unit will accept tablets up to 
36 mm in diameter.

Results can be expressed in either 
kilograms-force (kgf), kiloponds (kp), 
newtons (N) or pounds (lbs).

The TBF 1000 has a throughput of 
approx. 5-8 tablets per minute
dependent on the hardness and 
diameter of the tablets under test.

The TBF 1000 is also available with a 
polished stainless steel case, as an 
option, for use in a tablet production 
environment. Please see ordering 
information for details.

OPERATION
1. Setting up for a new tablet
Press the <New Size> key - the 
motorised jaw will retract allowing 
the operator to insert the new tablet 
between the jaws before advancing 
once again to press the tablet lightly 
against the fixed jaw.

This contact is detected by the load 
cell electronics which in turn instructs 
the motorised jaw to retract to the Test 
position approx. 5 mm wider than that 
of the diameter of the tablet.  

The diameter of the new tablet is 
printed out on the in-built printer.

The unit is now ready to carry out a 
test.

2. Carrying out a test
Place a tablet on the test platform, 
lower the guard and press <Test> 
twice. The moving jaw will fast forward 
(2 mm per second) until it reaches 
a position approx. 0.2 mm from the 
tablet and then change to the test 
speed (default 0.1 mm per second).

The increase in load once the moving 
jaw reaches the tablet is displayed 
on the LCD display together with the 
tablet count, the time and date.

Tablet fracture is detected 
automatically - once detected, the 
result is printed out on the printer 
and the moving jaw retracts back to 
the Test position ready for the next 
sample.

Testing of the next sample can be 
initiated in two ways depending on 
the set-up mode (a) by pressing the 
<Test> key or (b) by lowering the 
guard.

The tablet testing position is arranged 
for horizontal loading and incorporates 
a removable tray in order to dispose of 
any tablet debris.

3. End of Batch - Statistical Analysis
Ph.Eur. and USP recommend that 
10 and at least 6 samples are tested 
respectively.

At the end of the test, to initiate the 
print-out and re-zero the tablet count, 
press <Stats>. A further batch of 
tablets can now be tested.

TABLET HARDNESS TESTER TBF 1000
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ADVANCED FEATURES
The TBF 1000 has been specifically 
designed such that all basic day-to-day 
operations can be performed using 
the four touch sensitive keys located 
on the front panel. Other features like 
the safety guard system which prohibits 
operation unless closed, the tablet 
debris collection tray, the integral 30 
column printer and keyboard drawer are 
included as standard.

This outward simplicity disguises 
the many special sophisticated and 
advanced features available to the 
user via the setup menu which may be 
accessed through the optional keyboard. 
This feature is passcode protected 
to prevent unauthorised changes to 
operational settings.

In the original design brief for the 
TBF 1000, considerable emphasis was 
placed on providing the user with the 
ability to configure the unit to their own 
specific needs.

This emphasis is reflected in the setup 
menu. In addition to basic settings such 
as time and date, units (kgf, kp, N or 
lb), test speed (4, 6, 10, 16 or 30 mm/
min), PC interface (RS232 or USB) and 
LCD backlight functions, the user can 
also configure the way in which the unit 
actually operates: the print format, the 
way in which the unit interfaces with 
other peripherals and the calibration of 
the instrument.

Operational settings include 
the ability to change the way in 
which batches are counted and 
incremented, whether a test is 
instigated via the <Test> key or 
simply closing the safety guard and 
the fracture detect percentage, a 
particularly useful feature for soft 
crumbly or extra hard tablets.

During a test, the load cell constantly 
monitors the increasing force applied 
to the tablet. The breaking point 
of the tablet is said to have been 
reached when the force falls to a set 
% (the fracture detect percentage) 
of the maximum (peak) load reached 
during that particular test. The 
default setting for this percentage is 
70% - it can however be adjusted if 
circumstances dictate between 30 and 
90%.

Print format settings include options 
available to enable or disable start-up 
messages, the print-out of individual 
tablet results and diameter print-out, 
together with the provision to enter 
product names and operator 
identities (requires optional keyboard).

Peripheral and calibration settings 
allow the user to connect the 
hardness tester to a balance and/or a 
micrometer for measuring thickness 
and to calibrate the instrument, 
respectively.

SYSTEM SUITABILITY
The TBF 1000 incorporates an 
automatic load check routine that runs 
automatically every time the unit is 
switched on.

This routine imposes a simulated load 
of known proportions. The
simulated load and the difference 
between this and the value stored at 
the last full calibration are displayed 
on the LCD.

A difference of > 0.1 kg, for example, 
would suggest a potential problem 
and the need for recalibration (see 
below).

CALIBRATION
All tablet hardness testers should be 
calibrated on a periodic basis, for 
example, monthly or quarterly.

Calibration on the TBF 1000 can be 
carried out “in-house” and takes only 
a few minutes using the calibration rig 
provided for this purpose. It is based 
on a “static” calibration technique 
using calibrated weights.

TABLET HARDNESS TESTER TBF 1000

Rear Panel

Calibration
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The user is guided through the 
passcode protected calibration process 
by a series of prompts from the in-built 
software accessible from the setup 
menu.

A full report is printed out at the end of 
the calibration process.

An individual calibration number 
is generated on each occasion the 
unit is calibrated and reiterated on 
subsequent test printouts - this ensures 
that any test printout is traceable to a 
specific calibration certificate.

IQ/OQ/PQ QUALIFICATION 
DOCUMENTATION
Analytical Instrument Qualification 
is no doubt an essential element of 
your quality control procedures. The 
following documentation is available in 
helping you to meet these obligations:

•	 Certificate of Compliance to 
 USP/Ph.Eur.: Included with each
    unit. Written statement that the 
 product, by design, complies 
    with the current pharmacopoeial 
 specifications.

•	 IQ/OQ/PQ Qualification
 Documentation: (option)
    Comprehensive documentation 
 to guide the user through 
 the installation, operating and 
 performance checks of the 

    equipment, in its operating 
 environment, using specified test 
    protocols. It provides a 
 comprehensive record of the 
 suitability of the equipment to 
 perform its specified task, to be 
 completed and archived.

WEIGHT & THICKNESS 
MEASUREMENT
The versatility of the TBF 1000 does 
not end with the measurement of 
hardness - simply add a balance 
and/or a Mitutoyo micrometer for 
measuring thickness and you have 
a complete system for measuring 
the hardness, weight and thickness 
of tablets with the same capabilities 
as many of the more sophisticated 
systems that are commercially 
available.

A list of compatible balances (by make 
and model) may be found in the setup 
menu - please consult our technical 
staff for further details.

Weight and thickness measurements 
are conducted in a similar manner 
to that of hardness (see section on 
OPERATION on Page 50).

If, for example, both weight and 
thickness are enabled, then at the start 
of the test the LCD display will show 
Weight - the operator should then 
place the tablet on the balance, wait 
for the weight to stabilise and then 
press <Test>. The weight of the tablet 
will now be displayed and the LCD will 
show Thickness to request a thickness 
measurement. Remove the tablet 
from the balance pan, place it in the 
micrometer and press <Test>. Repeat 
the exercise for hardness.

At the end of the individual tests, the 
results relating to all three parameters 
are printed out on the printer.

TABLET HARDNESS TESTER TBF 1000

Cat. No. Description

2501      Tablet Hardness Tester Model TBF 1000
2501A     Tablet Hardness Tester TBF 1000 with polished stainless steel case
2502      Compact Keyboard (optional)
2503      Calibration Rig
2504      Set of Calibration Weights for TBF 1000 (4 x 10 kg, 2 x 5 kg)
2510 Other Qualification Tools (Certified Stopwatch, Gauge Blocks)
2505      IQ/OQ/PQ Documentation Pack
2506      Pack of 10 Paper Rolls
2511 Re-Calibraton Certificate

2507      Sartorius Balance Model CPA324S including cable
2508      Mitutoyo Thickness Measuring Gauge

Calibration Certificate

Weight and Thickness Measurment
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A portable semi-automatic electronic 
tester with LCD display designed 
to accept tablets up to 30 mm 
in diameter - ideal for the tablet 
production area as a quick check as to 
compression force settings.

The tablet is placed on the test 
platform between the test jaw and the 
load cell plunger.

A multi-turn, low-friction hand-wheel 
similar to the type used on machine 
tools, is used to apply load to the 
tablet until it fractures. The resulting 
breaking force is displayed on the LCD 
display in either newtons (N), grams 
(g), pounds (lbs) or ounces (oz).

To test another tablet, simply press 
<Zero> to zero the load cell and
proceed as above.

Two models are available, the TH3/200 
having a range of 200 Newtons 
+/- 0.04N or the TH3/500 having 
a range of 500 Newtons +/- 0.1 N 
respectively.

The TH3 is provided with RS232, 
Mitutoyo and analogue data output 
facilities as standard. All displayed 
readings can be transmitted to 
peripheral devices, for example, 
a PC or printer, by pressing the 
<TXD> key. Alternatively, a PC 
can request data from the unit by 
sending a <?> character via the 
RS232 interface.

The unit measures 450 x 70 x 80 mm 
and weighs approx. 2 kig and
can be operated in either mains or 
battery modes. It includes a
calibration certificate and mains 
adaptor/charger as standard.

The instrument performs an 
automatic self test (zero calibration 
routine) on switch on.

TABLET HARDNESS TESTER TH3

Cat. No. Description

7801      Tablet Hardness Tester Model TH3/200
7802      Tablet Hardness Tester Model TH3/500
7803      Re-Calibration Certificate
7804      Calibration Verification Hanger & Weight

Notes on the Terminology and 
Units of Measurement employed 
in Tablet Hardness Testing

Traditionally, the breaking force 
of tablets has always been referred 
to as hardness. However, as the 
United States Pharmacopoeia 
(USP) points out, this term is really 
a misnomer since hardness refers 
to the resistance of a surface to 
penetration or indentation by a 
probe, e.g. penetrometer.

For this reason, in its Chapter 
<1217>, USP refers to Tablet 
Breaking Force not hardness 
describing the breaking force of a 
tablet as being the force required 
to cause it to fail (i.e. break) in a 
specific plane.

The European Pharmacopoeia 
(Ph.Eur.), on the other hand, in 
its Chapter 2.9.8 uses the term 
crushing strength. Purists would, 
no doubt, argue that, in many 
cases, the tablet is not actually 
crushed, merely fractured, and 
that the term strength implies 
tensile strength as opposed to 
compressive load. Suffice it to 
say, all Copley Testers comply 
with the relevant Pharmacopoeia 
irrespective of the terminology 
employed.

The units of force normally 
employed to quantify breaking 
force are Kiloponds or Newtons.

Comparative values for these are 
as follows:

1 kilopond (kp) = 1 kilogram-
force (kgf) = 9.80665 Newtons 
(N)

A kilopond is the force exerted by 
a mass of one kilogram in earth’s 
gravity.

Tablet Hardness Tester Model TH3


