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882 CHAPTER 45 

HAND-MOLDING TABLET TRITURATES 

In preparing hand-molded tablets place the mold plate on a 
glass plate. The properly moistened material is pressed into the 
perforations of the mold with a broad spatula, exerting uniform 
pressure over each opening. The excess material is removed by 
passing the spatula at an oblique angle, with strong hand 
pressure, over the mold to give a clean, flat surface. The mate­
rial thus removed should be placed with the remainder of the 
unmolded material. 

The mold with the filled perforations should be reversed and 
moved to another clean part of the plate where the pressing 
operation with the spatula is repeated. It may be necessary to add 
more material to fill the perforations completely and uniformly. 
· The mold should be allowed to stand in a position so that part of 
the moistening agent will evaporate equally from both faces. 
While the first plate is drying, another mold can be prepared. As 
soon as the second mold has been completed, the first mold should 
be sufficiently surface-dried so that the pegs will press the tablets 
from the mold with a minimum of sticking. 

To remove the tablets from the mold, place the mold over 
the peg plate so that the pegs and the perforations are in 
juxtaposition. The tablets are released from the mold by 
hand pressure, which forces the pegs through the perfora­
tions. The ejected tablets are spread evenly in single layers 
on silk trays and dried in a clean, dust-free chamber with 
warm, circulating air. If only a small quantity of tablet 
triturates is made and no warm-air oven is available, the 
tablet triturates may be dried to constant weight at room 
temperature. 

MACHINE-MOLDING TABLET TRITURATES 

Tablet triturates also can be made using mechanical equip­
ment. The automatic tablet triturate machine illustrated in 
Figure 45-35 makes tablet triturates at a rate of 2500/min. For 
machine-molding, the powder mass need not be as moist as for 
plate-molding, since the time interval between forming the 
tablets and pressing them is considerably shorter. The moist­
ened mass passes through the funnel of the hopper to the feed 
plates below. In this feed plate are four holes having the same 
diameter as the mouth of the funnel. The material fills one hole 
at a time and, when filled, revolves to a position just over the 

Figure 45-35. Automatic tablet triturate machine (courtesy, Vector­
Colton). 

mold plate. When in position the weighted pressure foot lowers 
and imprisons the powder. At the same time a spreader in the 
sole of the pressure foot rubs it into the mold cavities and evens 
it off so that the triturates are smooth on the surface and are of 
uniform density. When this operation is completed, the mold 
passes to the next position, where it registers with a nest of 
punches or pegs that eject the tablets from the mold plate onto 
a conveyor belt. The conveyor belt sometimes is extended to a 
length of 8 or 10 ft. under a battery of infrared drying lamps to 
hasten the setting of the tablets for more rapid handling. This 
method of drying can be used only if the drug is chemically 
stable to these drying conditions. 

COMPRESSED TABLET TRITURATES 

Frequently, tablet triturates are prepared on compression 
tablet machines using flat-face punches. When solubility and 
a clear solution are required, water-soluble lubricants must 
be used to prevent sticking to the punches. The granulations 
are prepared as directed for ordinary compressed tablets; 
lactose generally is used as the diluent. Generally, tablet 
triturates prepared by this method are not as satisfactory as 
the molded type regarding their solubility and solution char­
acteristics. 

TABLET CHARACTERISTICS 

Compressed tablets may be characterized or described by a 
number of specifications. These include the diameter size, 
shape, thickness, weight, hardness, disintegration time, and 
dissolution characteristics. The diameter and shape depend on 
the die and the punches selected for the compression of the 
tablet. Generally, tablets are discoid in shape, although they 
may be oval, oblong, round, cylindrical, or triangular. Their 
upper and lower surfaces may be flat, round, concave, or convex 
to various degrees. The concave pm1ches (used to prepare con­
vex tablets) are referred to as shallow, standard, and deep cup, 
depending on the degree of concavity (see Figs 45-17 to 45-20). 
The tablets may be scored in halves or quadrants to facilitate 
breaking if a smaller dose is desired. The top or 1ower surface 
may be embossed or engraved with a symbol or letters that 
serve as an additional means of identifying the source of the 
tablets. These characteristics along with the color of the tablets 
tend to make them distinctive and identifiable with the active 
ingredient that they contain. 

The remaining specifications assure the manufacturer that 
the tablets do not vary from one production lot to another. In 
the case of new tablet formulations their therapeutic efficacy 
is demonstrated through clinical trials, and it is the manufac­
turer's aim to reproduce the same tablet with the exact char­
acteristics of the tablets that were used in the clinical evalua­
tion of the dosage form. Therefore, from the control viewpoint 
these specifications are important for reasons other than phys-
ical appearance. • 

Tablet Hardness 

The resistance of the tablet to chipping, abrasion, or breakage 
under conditions of storage, transportation, and handling be­
fore usage depends on its hardness. In the past, a rule of thumb 
described a tablet to be of proper hardness if it was firm enough 
to break with a sharp snap when it was held between the 2nd 
and 3rd fingers and using the thumb as the fulcrum, yet didn't 
break when it fell on the floor. For obvious reasons and control 
purposes a number of attempts have been made to quantitate 
the degree of hardness. 
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A small and portable hardness tester was manufactured 
and introduced in the mid-l930s by Monsanto. It now is dis­

.tributed by the Stokes Div (Pennwalt) and may be desi~ated 
as either the Monsanto or Stokes hardness tester. The mstru­
ment measures the force required to break the tablet when the 

• force generated by a coil spring is applied diametrically to t1:e 
tablet. The force is measured in kilograms and when used m 
production, a hardness of 4 kg is considered to be minimum for 
a satisfactory tablet. 

The Strong-Cobb hardness tester introduced in 1950 also 
measures the diametrically applied force required to break the 
tablet. In this instrument the force is produced by a manually 
operated air pump. As the pressure is iJ:creased, a plunge~ is 
forced against the tablet placed on anvil. The final breaking 
point is indicated on a dial calibrated into 30 arbitrary units. 
The hardness values of the Stokes and Strong-Cobb instru­
ments are not equivalent. Values obtained with the Strong­
Cobb tester have been found to be 1.6 times those of the Stokes 
tester. . 

Another instrument is the Pfizer hardness tester, which 
operates on the same mechanical principle as ordinary pli­
ers. The force required to break the tablet is recorded on a 
dial and may be expressed in either kilograms or pounds of 
force. In an experimental comparison of testers the Pfizer 
and the Stokes testers were found to check each other fairly 
well. Again the Strong-Cobb tester was found to give _values 
1.4 to 1.7 times the absolute values on the other mstru­
ments. 

The most widely used apparatus to measure tablet hardness 
or crushing strength is the Schleuniger apparatus, also known 
as the Heberlein, distributed by Vector. This and other, newer, 
electrically operated test equipment eliminate the operator 
variability inherent in the measurements described above. 
Newer equipment is also available with printers to provide a 
record of test results. See Figure 45-36. 

Manufacturers, such as Key, Van Kel, Erweka, and others, 
make similar hardness testers. 

Hardness (or more appropriately, crushing strength) determi­
nations are made throughout the tablet runs to determine the 
need for pressure adjustments on the tableting machine. If the 
tablet is too hard, it may not disintegrate in the required period of 
time or meet the dissolution specification; ifit is too soft, it will not 
withstand the handling during subsequent processing such as 
coating or packaging and shipping operations. 

A tablet property related to hardness is friability, and the 
measurement is made by use of the Roche friabilator. Rather 
than a measure of the force required to crush a tablet, the 
instrument is designed to evaluate the ability of the tablet to 
withstand abrasion in packaging, handling, and shipping. A 
number of tablets are weighed and placed in the tumbling 

Figure 45-36. The Schleuniger or Heberlein tablet hardness tester 
shown with calibration blocks (courtesy, Vector). 
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Figure 45-37. The Roche friabilator (courtesy, Hoffmann-LaRoche). 

apparatus where they are exposed to rolling and repeated 
shocks resulting from freefalls within the apparatus. After a 
given number ofrotations the tablets are weighed! and the lo~s 
in weight indicates the ability of the tablets to withstand this 
type of wear (Fig 45-37). 

Recent research has proposed that there are at least three 
measurable hardness parameters that can give a clue to the 
compatibility and intrinsic strength of powdered materials. 
These include bonding strength, internal strain, and brittle­
ness. Hiestand proposed indices to quantify these parame­
ters, and they are listed in Table 45-4 for a number of 
materials. 

The higher the bonding index, the stronger a tablet is li~ely 
to be. The higher the strain index, the weaker the tablet. Sm~e 
the two parameters are opposite in th~ir effect on the tabl~t, it 
is possible for a material (such as A':'icel) to ha".e a relativ~ly 
high strain index, but yet have superior compact10n p~operties 
because of an extraordinary bonding potential. The higher the 
brittleness index the more friable the tablet is likely to be. For 
a more detailed discussion of this subject, the reader is directed 
to References 22, 37, 38. 

A similar approach is taken by many manufacturers when 
they evaluate a new product in the new market ~ackag~ by 
sending the package to distant points and back usmg vanous 
methods of transportation. This is called a shipping test. The 
condition of the product on its return indicates its ability to 
withstand transportation handling. 

Tablet Thickness 

The thickness of the tablet from production-run to production­
run is controlled carefully. Thickness can vary with no cha~ge 
in weight because of difference in the density of the granulat10n 
and the pressure applied to the tablets, as w~ll as th_e speed of 
tablet compression. Not only is the tablet thickness important 
in reproducing tablets identical in appearance but also to en-

Table 45-4. Hiestand Compaction Indices 
for a Number of Materials 

MATERIAL 

Aspirin 
Dicalcium phosphate 
Lactose anhydrous 
Avicel pH 102 
Corn starch 
Sucrose NF 
Erythromycin dihydrate 

BONDING 
INDEX 

1.5 
1.3 
0.8 
4.3 
0.4 
1.0 
1.9 

STRAIN 
INDEX 

1.11 
1.13 
1.40 
2.20 
2.48 
1.45 
2.13 

BRITTLENESS 
INDEX 

0.16 
0.15 
0.27 
0.04 
0.26 
0.35 
0.98 
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sure that every production lot will be usable with selected 
packaging components. If the tablets are thicker than specified, 
a given number no longer may be contained in the volume of a 
given size bottle. Tablet thickness also becomes an important 
characteristic in counting tablets using filling equipment. Some 
filling equipment uses the uniform thickness of the tablets as a 
counting mechanism. A column: containing a known number of 
tablets is measured for height; filling is accomplished by con­
tinually dropping columns of tablets of the same height into 
bottles. If thickness varies throughout the lot, the result will be 
variation in count. Other pieces of filling equipment can mal­
function because of variation in tablet thickness, since tablets 
above specified thickness may cause wedging of tablets in pre­
viously adjusted depths of the counting slots. Tablet thickness 
is determined with a caliper or thickness gauge that measures 
the thickness in millimeters. Plus or minus 5% may be allowed, 
depending on the size of the tablet. 

Uniformity of Dosage Forms 

TABLET WEIGHT-The volumetric fill of the die cavity 
determines the weight of the compressed tablet. In setting 
up the tablet machine the fill is adjusted to give the desired 
tablet weight. The weight of the tablet is the quantity of the 
granulation that contains the labeled amount of the thera­
peutic ingredient. After the tablet machine is in operation 
the weights of the tablets are checked routinely, either man­
ually or electronically, to ensure that proper-weight tablets 
are being made. This has become rather routine in most 
manufacturing operations with newer, electronically con­
trolled tablet presses. The USP has provided tolerances for 
the average weight of uncoated compressed tablets. These 
are applicable when the tablet contains 50 mg or more of the 
drug substance or when the latter comprises 50% or more, by 
weight, of the dosage form. Twenty tablets are weighed 
individually, and the average weight is calculated. The vari­
ation from the average weight in the weights of not more 
than two of the tablets must not differ by more than the 
percentage listed below; no tablet differs by more than dou­
ble that percentage. Tablets that are coated are exempt from 
these requirements but must conform to the test for content 
uniformity if it is applicable. 

AVERAGE WEIGHT PERCENT DIFFERENCE 

130 mg or less........................................ 10 
More than 130 mg through 324 mg .... .. .. .. .. . 7.5 
More than 324 mg .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 5 

CONTENT UNIFORMITY-To ensure that every tablet 
contains the amount of drug substance intended, with little 
variation among tablets within a batch, the USP includes the 
content uniformity test for certain tablets. Due to the in­
creased awareness of physiological availability, the content 
uniformity test has been extended to monographs on all 
coated and uncoated tablets and all capsules intended for 
oral administration where the range of sizes of the dosage 
form available includes a 50 mg or smaller size, in which 
case the test is applicable to all sizes (50 mg and larger and 
smaller) of that tablet or capsule. The official compendia can 
be consulted for the details of the test. Tablet monographs 
with a content uniformity requirement do not have a weight 
variation requirement. 

Tablet Disintegration 

It is recognized generally that the in vitro tablet disintegra­
tion test does not necessarily bear a relationship to the in 
vivo action of a solid dosage form. To be absorbed, a drug 
substance must be in solution, and the disintegration test is 

a measure only of the time required under a given set of 
conditions for a group of tablets to disintegrate into parti­
cles. Generally, this test is useful as a quality-assurance tool 
for conventional (non-sustained-release) dosage forms. In 
the present disintegration test the particles are those that 
will pass through a 10-mesh screen. In a comparison of 
disintegration times and dissolution rates or initial absorp­
tion rates of several brands of aspirin tablets, it was found 
that the faster-absorbed tablets had the longer disintegra­
tion time. Regardless of the lack of significance as to in vivo 
action of the tablets, the test provides a means of control in 
ensuring that a given tablet formula is the same as regards 
disintegration from one production batch to another. The 
disintegration test is used as a control for tablets intended to 
be administered by mouth, except for tablets intended to be 
chewed before being swallowed or tablets designed to release 
the drug substance over a period of time. 

Exact specifications are given for the test apparatus, in­
asmuch as a change in the apparatus can cause a change in 
the results of the test. The apparatus consists of a basket 
rack holding six plastic tubes, open at the top and bottom; 
the bottom of the tubes is covered with 10-mesh screen. See 
Figure 45-38. The basket rack is immersed in a bath of 
suitable liquid, held at 37°, preferably in a 1-L beaker. The 
rack moves up and down in the fluid at a specified rate. The 
volume of the fluid is such that on the upward stroke the 
wire mesh remains at least 2.5 cm below the surface of the 
fluid and descends to not less than 2.5 cm from the bottom on 
the downward stroke. Tablets are placed in each of the six 
cylinders along with a plastic disc over the tablet unless 
otherwise directed in the monograph. The endpoint of the 
test is indicated when any residue remaining is a soft mass 
with no palpably soft core. The plastic discs help to force any 
soft mass that forms through the screen. 

For compressed, uncoated tablets the testing fluid is usually , 
water at 37°, but in some cases the monographs direct that • 
Simulated Gastric Fluid TS be used. If one or two tablets fail to 
disintegrate, the test is to be repeated using 12 tablets. Of the 
18 tablets then tested, 16 must have disintegrated within the 
given period of time. The conditions of the test are varied 
somewhat for coated tablets, buccal tablets, and sublingual 

Figure 45-38. Vanderkamp tablet disintegration tester (courtesy, 
VanKel). 
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