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This invention relates to an improved process for mak 
ing compressed tablets. More particularly, this invention 
involves a new process of forming ?rm, smooth, and 
otherwise pharmaceutically elegant compressed tablets 
from particulate tableting compositions devoid of a tablet 
die lubricant. This invention further relates to the prod 
ucts made by this new process. 

This application is a continuation-in-part of our appli 
cation Serial No. 842,580, ?led September 28, 1959, now 
abandoned. 

In the practice of making compressed tablets for phar 
maceutical and other uses, the conventional procedure 
is to mix the various ingredients, granulate this mixture, 
lubricate these granules with a tablet-die lubricant, and 
compress the lubricated granules into tablet form. For 
many purposes, this procedure is very satisfactory and 
enables tablets of good quality to be produced quickly 
and cheaply from a wide variety of materials. 

However, there are many other occasions when the 
presence of a tablet-die lubricant is deleterious to the 
?nished product. The food~canning industry, for instance, 
often dispenses flavoring material in tablet form, so that 
a precise amount is added to each container of food. 
For example, sugar is commonly added in tablet form 
when canning peas, corn, tomatoes, and many other foods. 
Sugar is well known as one of the more di?icult materials 
to tablet, and without a die-lubricant tablets of pure sugar 
or sugar-containing compositions stick to the die, cap, or 
easily fracture. However, when the tablet containing lu 
bricant dissolves in theQcanned-food product, the lubri 
cant contained in the tablet is released; sometimes it coa 
lesces into a globule (as when a stearate or other fatty 
material is used), sometimes it reacts with the can lining, 

‘ and sometimes it even precipitates out and forms a highly 
unsightly contaminant throughout the can. Many at 
tempts have been made to overcome this substantial prob 
lem, but none of them have been completely satisfactory. 

Citric acid is another material which is very di?icult 
to tablet in adequate amounts. When compositions con 
taining 25 percent or more of citric acid are subjected to 
normal compression pressure, they ‘stick to the tablet-die. 
When the pressure is reduced, the compositions fail to 
form into a tablet, or form one which is extremely soft 
and crumbly. 

This die-lubricant problem presents itself in yet an 
other manner; namely, when ‘a lubricant is admixed with 
a tableting composition, only the very small portion of 
the lubricant in contact with the die-cavity performs its 
intended function. The rest of the lubricant does no lubri 
cation; it is wasted and only present because, heretofore, 
no one knew how to get the desired lubrication without 
distributing the lubricant evenly in the tableting compo 
sition. 

In large-scale tableting operations, much lubricant ma 
terial is used, involving substantial expense. Therefore, it 
means could be devised to place the lubricant only at the 
granule-die interface, much less lubricant would be con 
sumed in the process and a considerable saving would be I 
achieved. Furthermore, the resulting tablet would con 
tain less inert material and therefore a greater percentage 
of active agents. 
An important object of this invention, therefore, is to 

provide a process for making compressed tablets without 
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incorporating ‘a tablet-die lubricant in the composition to 
be tableted. 
A further object of this invention is to provide a proc 

ess of forming a pharmaceutically elegant compressed 
tablet from powdered or granular tableting compositionsv 
containing no die-lubricant, even though the compositions 
have a normal tendency to stick in the die-cavity, cap, 
split, or otherwise result in deformed tablets. 
A still further object of this invention is the provision 

of a means of lubricating the die-cavity in a-compressed 
tablet-making machine other than by including a die 
lubricant in the tableting compositions to be compressed 
therein. 
A further object of this invention is to achieve a major 

reduction in the amount of die-lubricant used in the manu 
facture of compressed tablets. 

These and other objects have been achieved by apply 
ing a conventional tablet-die lubricant directly to the walls 
of the die-cavity immediately preceding the introduction 
into the die-cavity of the material to be compressed into 
a tablet. By this process, a pharmaceutically elegant com 
pressed tablet may be formed from any tableting compo 
sition, no matter how difficult to tablet, without previ 

_ ously incorporating a die-lubricant. 
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This process, in fact, eliminates the presence of prac 
tically all the die lubricant in the ?nished tablet, for no 
lubricant exists inside the tablet but rather only on its 
surface, and then in an extremely small amount. This 
means a new product is provided, at ‘a considerable sav 
ing in the amount of lubricant formerly needed. 
One of the more valuable ‘advantages in the use of this 

process is that pharmaceutically elegant tablets, of mate 
rials heretofore extremely difficult to compress into tab 
lets, may now be formulated without inclusion of an ob 
jectionable amount of die-lubricant. When tablets made 
by this process are used in ?avoring canned goods, no 
objectionable precipitation or coalescing of the lubricant 
material occurs, no harmful reacting with the lining of 
the container takes place, and no other undesirable condi 
tions ‘associated with lubricants ‘arise. 

Other objects ‘and advantages of the invention will 
appear from the following description of some preferred 
embodiments thereof. 
The drawing is ‘a ?ow-sheet depicting the processes of 

the invention. 
In general, our process comprises applying a minute 

amount of die-lubricant to all the tablet-contacting sur~ 
faces of the die (that is, the die-cavity and the heads 
of the upper and lower punches), immediately preceding 
the introduction into this ‘space of the non-lubricated 
material for forming the tablet. Coating the die, ‘as all 
these surfaces will be termed henceforth, is accomplished 
by compressing therein a lubricated carrier material and 
then ejecting the so-formed “lubricating" tablet. Next, 
the product composition devoid of lubricant is introduced 
into this same die and compressed into a “production” 
tablet. The compression of the lubricated carried mate— 
rial results in depositing a minute amount of the lubri 
cant on the surfaces of the die. When this lubricating 
tablet is ejected, enough lubricant is left behind to lubri 
cate the die for compression of the product composition 
which is devoid of lubricant. This amount of residual 
lubricant on the die after ejection of the lubricating 
tablet, but before introduction of the product composi 
tion, is sufficient for production of .a pharmaceutically 
elegant tablet from any tableting composition, without 
danger of capping, splitting, or adhesion thereof to the die 
surfaces. Although the production tablets made by this 
process do contain a very slight amount of lubricant, it 
is only upon their surfaces and, as such, constitutes a 
most minute proportion of the total tablet. 
Our invention is graphically illustrated in the accom 
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panying drawing. Starting with the carrier material, 
which may or may not require granulation, depending on 
the nature of the carrier (i.e., salt does not need to be 
granulated), it is ?rst lubricated by admixing with a 
tablet-die lubricant. This lubricated carrier material is 
then introduced into a die-cavity of a compressed-tablet 
making machine and compressed into a so-called “lubri 
cating tablet.” The lubricating tablet is then ejected from 
the die and may be discarded, sold, or broken up (as-by 
crushing or, where the tablet is soft, dropped onto a hard 
surface) and used again to form another lubricating 
tablet. If the latter procedure is chosen, it is necessary 
periodically to replenish within the broken lubricating 
tablet material su?icient lubricant to maintain a proper 
carrier material-lubricant ratio. Also, if some broken 
material, or whole lubricating tablets, are lost or spilled, 
fresh carrier-material may be added to rebuild the supply. 

Following ejection of the lubricating tablet, the non 
lubricated product material, in particulate (i.e., powder, 
granular, etc.) form, is introduced into the die and com 
pressed into a so-called “production tablet.” This pro 
duction tablet then is ejected from the die, coming out 
easily without capping or otherwise breaking, to com 
plete one cycle of the machine and place the die in posi 
tion for receiving another portion of lubricated carrier 
material. The cycle is therefore “lubricating tablet-then 
production tablet,” and it is repeated for as many tablets 
as need to be made. This cycle, of course, is the same for 
each die in the machine, whether it be one or a great num 
ber, such as found in the larger rotary-head machines 
capable of producing thousands of tablets per minute. In 
every case, the process works to complete satisfaction, 
providing pharmaceutically elegant tablets from any tablet 
ing composition. 
As a carrier-material for the lubricant, any composi 

tion may be used which is adaptable for compression into 
tablet form, and which will not contaminate, in an ob 
jectionable manner, the production tablet. For instance, 
since the canning industry makes use of large amounts of 
salt in ?avorings, and since sodium chloride itself is quite 
easy to tablet, granular sodium chloride is a satisfactory 
carrier for the lubricant. If any of the chloride material 
is carried over by chance into the production tablet, it will 
not destroy the utility of the tablet, especially if the con 
tamination is very small. A host of other materials, such 
as potassium chloride, calcium chloride, sodium borate, 
sugar, vegetable meals, grains, wetting agents, etc., may 
also be used. 

It is possible to combine the manufacture of two dif 
ferent marketable tablets into this one cycle by forming - 
the lubricating tablets from materials which are saleable. 
For instance, where there is a market for salt tablets con 
taining a lubricant, the above-mentioned sodium chloride 
lubricating tablet takes the added status of a second “pro 
duction tablet” while retaining its “lubricating tablet” ‘ 
status. This, of course, can be done with other composi 
tions as Well. 

Carrier material of a wide range of particle sizes may 
be utilized in this process, depending on the size of the 
tablet to be made, the machine, and other factors. Where 
sodium chloride is used, excellent results are obtained 
if the “?nes” are eliminated. Medium, kiln-dried, granu 
lar sodium chloride has been found highly satisfactory. 
This is a mixture of granules as set forth in the following 
Table I. 

TABLE I 
Medium, Kiln-Dried, Granular, Sodium Chloride 

Approximate percent of total 
$126 of screen: granulation passing 

6-mesh ________________________________ __ 100 

8-mesh _________________________________ _ ._ 98 

l0-mesh ________________________________ _ _ 56 

l4-mesh ________________________________ __ l 5 

20-mesh ________________________________ __ 1 

All meshes U.S. Tyler. 
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4 
Any conventional tablet-die lubricant may be used in 

this new process. For instance, white mineral oil (U.S.P.) 
containing a very small amount ‘of sodium stearate is 
quite satisfactory. Although in some instances it may be 
more desirable to eliminate all of the stearate, it has been 
found that the mineral oil-sodium stearate mixture gen 
erally gives better results than mineral oil alone. The 
amount of sodium stearate incorporated in the mineral 
oil is widely variable, depending upon the composition to 
be compressed into the production tablet. 
One satisfactory lubricating tablet comprises the above 

mentioned kiln-dried salt granules lubricated with ap 
proximately 2.0 percent, based on the ?nal weight of the 
lubricating tablet, of a mineral oil-sodium stearate mix 
ture, with the sodium stearate constituting about 0.08 
percent of the ?nal weight of the lubricating tablet. This 
lubricating tablet leaves behind on the die surfaces sul? 
cient lubricant to insure proper lubrication of at least 
one production tablet, no matter what the composition of 
the production tablet may be. The amount of mineral 
oil-sodium stearate retained by these production tablets 
is negligible. Tests on these production tablets showed 
no detectable precipitation of this lubricant in various 
media, and reactions between food containers or their 
linings and this lubricant also were absent. Satisfactory 
lubricating tablets may be formed, also, from the afore 
mentioned carrier granules, and such lubricants as ste 
arates (e.g., sodium, calcium, and magnesium) alone, 
Sterotex (hydrogenated vegetable oil), various vegetable 
oils, polyethylene glycols, lecithin, hydrated calcium sili 
cate, and many others. 
The particle size of the material used in making the 

production tablets is not critical. Substantially all par 
ticle sizes within the realm of conventional tableting 
techniques, that is, from the ?nest powder to the coarsest 
granule, are operable, and mixtures of different particle 
sizes also are feasible. Not only may production tab 
lets be made with this process from solid ingredients, 
but liquid components, such as spice extracts, also may 
be tableted if admixed with sufficient solid material. 
The pressures used in the tableting operations also are 

variable, with all of the standard tableting pressures 
giving satisfactory results. Rather than having to adjust 
the pressure to a point intermediate between that pro 
ducing capping and that producing a soft tablet, this 
process enables tablets of a wide range of hardness or 
softness to be produced without objectionable fracturing 
or other damage. 
The invention also is operable with all types of com 

pressed-tablet-making machines. Furthermore, the com 
position of the dies and punches is not critical, since 
plain steel, carbide, stainless steel, and all other dies 
and punches carry out the method satisfactorily. Car 
bide dies and‘ punches have given, in general, the best 
results. 
Where the lubricating tablets are not marketable, and 

their primary use is to impart a thin, ?lm-like coating 
of lubricant to the die, it is entirely practical to recover 
them, break them, granulate the broken material if neces 
sary, and use this recovered material to form more lubri 
cating tablets. Naturally, as this is done repeatedly the 
proportion of lubricant will be diminished and replenish 
ment thereof from time to time is necessary. Once a 
workable amount of carrier material is established, and 

— properly lubricated, the only signi?cant additional cost 
is for the slight amount of lubricant needed to maintain 
the material-lubricant ratio. As is apparent from the 
minute amount of lubricant retained by the production 
tablet, this constitutes a very small ?gure. Of course, 
where economics are suitable, it is entirely feasible to 
discard the lubricating tablet. 
The following examples are set forth to better illus 

trate the invention, with the understanding that they are 
not to be construed as a limitation in any manner upon 
the broad concept disclosed herein, ' 
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EXAMPLE 1 

_ Tablets containing 67.3 percent sugar, 30.7 percent 
salt, and 2.0 percent of a liquid spice extract were pre 
pared following the process of this invention. Lubricat 
ing-tablet granules of medium kiln-dried sodium chlo 
ride were lubricated with approximately 2.0 percent, 
based on the ?nal weight of the lubricating tablet, of a 
composition comprising white mineral oil (U.S.P.) and 
sodium stearate, the sodium stearate constituting approxi 
mately 0.08 percent of the ?nal weight of the lubricating 
tablet. A conventional rotary-head compressed-tablet 
making machine, with a plurality of dies arranged to 
compress and eject two tablets per die per revolution of 
the head, was used. One granulation hopper was ?lled 
with the lubricated salt granules and the other hopper 
?lled with the granulated sugar-salt-spice extract pro 
duction-tablet composition. The machine was set for 
1500 tablets per minute, and a cycle of “lubricating tab 
let-then production tablet” was established in each die. 
Over 10,000 production~tablets were made by this pro 
cedure, all of which were perfectly formed, whole, and 
none of which capped or stuck to the tablet-dies. This is 
in contrast to prior attempts of tableting the same sugar 
salt-spice extract composition using the techniques of the 
prior art, which resulted in sticking and capping after 
three or four revolutions of the die-head. 
The production-tablets so formed ultimately were 

‘shipped to a canner who used them in canning vegetables, 
and tests showed no trace of stearate precipitates and no 
evidence of a deleterious reaction with the containers or 
their linings. The production~tablets were quick to dis 
solve in the canned medium, to give a pleasant and satis 
factory taste without any undesirable foreign matter. 

EXAMPLE 2 

In response to a request for pure sugar tablets, 100 
percent granulated sugar was used to form the produc 
tion-tablet. The lubricating-tablet composition was the 
same as that of Example 1. The great di?iculty in com 
pressing 100 percent sugar into tablet form is well known, 
especially when no lubricant is applied to the sugar 
granules, and it was expected that problems would be 
encountered. However, a tablet-machine of the same 
type as that described in Example 1 was set at a rate of 
1500 tablets per minute, the production-tablet hopper 
?lled with the 100 percent sugar granules and the lubri 
eating-tablet hopper ?lled with the lubricated salt gran 
ules. The same lubricating tablet-then production tablet 
cycle of Example 1 was performed without any tablets 
capping, splitting, or sticking; and the production-tablets, 
as well as the lubricating-tablets, were pharmaceutically 
elegant. 

EXAMPLE 3 

The inventive process also has been carried out on a 
composition comprising approximately 30.0 percent salt, 
65.7 percent sugar, 2.4 percent calcium chloride and 
1.9 percent spice extract, in conjunction with the lubri 
cating-tablet mixture of Examples 1 and 2. The same 
tableting-machine of Examples 1 and 2 was used, the 
production-tablet hopper was ?lled with the salt-sugar 
calcium chloride-space extract composition and the lubri 
cating-tablet hopper ?lled with the lubricated salt gran 
ules. Following the “lubricating tablet-then production 
tablet” cycle of Examples 1 and 2, the machine produced 
pharmaceutically perfect tablets without jamming, with 
out tablets sticking in the die-cavity, and with no evidence 
of capping or splitting. 

EXAMPLE ‘4 

Production-tablets containing approximately 34.5 per. 
cent salt, 64.0 percent sugar, and 1.5 percent granular 
garlic were made following the process of this invention. 
The lubricating-tablet composition of Examples l~3 was 
used. A double-punch tableting-machine like that of the 
preceding examples was employed to form tablets from 
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6 
these compositions on a repeating lubricating tablet-then 
production tablet cycle. All the tablets so formed were 
structurally sound, pharmaceutically elegant in appear 
ance, with no evidence of imperfection. Furthermore, 
the machine did not jam or malfunction once during the 
run. 

EXAMPLE 5 

A composition consisting essentially of 65.2 percent 
sugar, 32.8 percent salt, 1.9 percent granular garlic, and 
0.1 percent granular cayenne pepper was compressed into 
production-tablets with the process of this invention. The 
lubricating-tablet, the tablet~making machine, and the 
procedural steps were the same as in the preceding ex 
amples. These ?avoring tablets were uniformly excellent 
in structure and appearance, and no di?iculties in the 
operation of the machine were encountered. 

EXAMPLE 6 

To determine the operability of several lubricating 
tablet compositions, production tablets were formed from 
a mixture of 75 percent sugar and 25 percent salt, using 
the following compositions in Table II for lubricating the 
die. In each instance, both the lubricating-tablet and 
the production-tablet were well-formed, did not stick or 
bind in the machine, and otherwise very satisfactory. 

TABLE II 

Lubricating-Tablet Compositions 

Composition Component Amount 

32.5 lbs. 
0.5 qt. 
32.0 lbs. 
0.5 qt. 
32.5 lbs. 
0. t. 

10 _____________ .. sal _____________________________________ _. 32.5 lbs. 

glyceryl monostearate- __ 1.5 lbs. 
11 _____________ ._ salt _________________________________ __ 32.5 lbs. 

Stcrotex (hydrogenated vegetable oils) 12.0 oz. 
12 ____________ ._ s _________________________________ __ 32.5 lbs. 

cocoa butter_- 8.0 oz. 
13 _____________ .. sugar _______ .. 32.5 lbs. 

mineral oil_ __ 05 qt. 
14 _____________ __ {linseed meal_,._. 5.0 lbs. 

sodium stearate. 4.0 oz. 
15 _____________ ._ {alfalfa (ground)-__._ 5.0 lbs. 

glyceryl monostcarat ___________________ __ 1.0 lb. 
16 _____________ ._ polyethylene glycol (average molecular 7.0 lbs. 

weight-4,000). 
17 _____________ __ {who ____________________________________ __ 5.0 lbs. 

mineral oil. __._ 2.0 oz. 
cottonseed meal__- ____ 5.0 lbs. 

18 _____________ ._ sodium stearate _____ -_ 2.0 oz. 

tri-calcium phosphate 1.0 oz. 
19 _____________ -_ soyabean meal ____ __ 5.0 lbs. 

Sterotex ____ -_ 1.0 oz. 

20 _____________ __ {barley ______ _. 5.0 lbs. 
sodium stearate _________________________ __ 2.0 oz. 

EXAMPLE 7 

Using the procedure of the previous examples, produc 
tion-tablets were formed from 50 percent salt and 50 per 
cent ascorbic acid. The lubrication-tablets were made 
from a mixture of 32.5 lbs. salt and 0.5 quart mineral oil. 
No sticking of either lubrication or production-tablets was 
encountered and the machine performed smoothly and 
freely. 

EXAMPLE 

In an attempt to make tablets of pure citric acid, a 
composition comprising 32.5 lbs. salt and 2.0 oz. sodium 
stearate was utilized as the material for lubricating the 
die. The cyclic procedure of lubrication tablet-then 

75 production tablet was followed. The production-tablets 
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did not stick in the die or otherwise interfere with the 
operation of the machine, but because of the nature of 
pure citric acid (hydrous) these tablets were quite soft. 
The lubricating-tablets were well-fomed and also presented 
no problem to the operation of the machine, 

EXAMPLE 9 

Tablets of pure sugar have been made by the process of 
this invention, using a mixture of 32.5 lbs. of sugar and 
0.5 qt. of mineral oil as the lubricating-tablet composition. 
Both the pure sugar ‘and the sugar-mineral oil composition 
compressed into pharmaceutically elegant tablets without 
any sticking in the die or malfunctioning of the machine. 
The preceding examples illustrate the versatility of the 

new process herein disclosed. It may be used with great 
success with various tableting speeds and tablet dies. It 
lends itself equally well to compositions easy to tablet 
and those dif?cult to tablet, and produces excellent results 
in either case. Because of the absence of sticking and 
jamming of the machine, wear and tear on the machine 
is considerably reduced when using this process, and the 
speed of the machine may be increased appreciably be 
cause of this consistently smooth operation, 

This process is operable for making any conventional 
compressed table Where it is desired to eliminate all or 
practically all of the lubricant from the ?nal product. It 
is not sensitive to any particular tableting composition, 
so long ‘as the composition is reasonably susceptible to 
compression into tablet form. 
To those skilled in the art to which this this invention 

relates, many changes in construction and widely differing 
embodiments and applications of the invention will sug 
gest themselves without departing from the spirit and 
scope of the invention. The disclosures and the descrip 
tion herein are purely illustrative and are not intended to 
be in any sense limiting. 
We claim: 
1. A process for manufacturing compressed tablets, 

comprising: introducing into a tablet-diet a ?rst composi 
tion comprising a tableting material lubricated with a 
pharmaceutical tablet-die lubricant; compressing this said 
?rst composition into a lubricating tablet; ejecting this 
said lubricating tablet; introducing into the same tablet 
die a second composition comprising a non-lubricated 
tableting material; compressing this said second composi— 
tion into a production tablet; ejecting this said production 
tablet; and repeating the cycle of “lubricating tablet-then 
production tablet” until a desired amount of tablets is 
formed. 

2. A process as de?ned in claim 1, wherein the lubricat 
ing tablets are formed from a marketable composition. 

3. A process as de?ned in claim 1, wherein the lubricat 
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ing tablets are broken and the broken material used to , 
form new lubricating tablets, 

4. A process as de?ned in claim 3, wherein the broken 
material is granulated. 

5. A process as de?ned in claim 3, ‘wherein the desired 

ratio of lubricant in the lubricating-tablets in maintained 
by periodic addition of fresh lubricant to the broken 
material. 

6. A process as de?ned in claim 1, wherein the die 
lubricant is selected from the group consisting of mineral 
oil, vegetable oils, waxes, hydrogenated vegetable oils, 
alkali metal stearates, alkali earth metal stearates, alkali 
metal benzoates, and mixtures thereof. 

7. A process as de?ned in claim 1, wherein the die 
lubricant is a mixture of white mineral oil and sodium 
stearate. 

8. A process as de?ned in claim 1, wherein the die 
lubricant is sodium stearate. 

9. A process as de?ned in claim 1, wherein the par 
ticulate material is selected from the group consisting of 
salt, sugar, wheat, barley, linseed meal, soyabean meal, 
and ground alfalfa. 

10. A process for manufacturing compressed sugar 
tablets, comprising: introducing into a tablet-die a ?rst 
composition comprising granular sodium chloride lubri 
cated with a pharmaceutical tablet-die lubricant selected 
from the group consisting of mineral oil, vegetable oils, 
waxes, hydrogenated vegetable oils, alkali metal stearates, 
alkali earth metal stearates, alkali metal benzoates, and 
mixtures thereof; compressing this said ?rst composition 
into a lubricating'tablet; ejecting this said lubricating~ 
tablet; introducing into the same tablet-die a second 
composition comprising non-lubricated sugar particles; 
compressing this said second composition into a sugar 
tablet; ejecting this said sugar tablet; and repeating the 
cycle of “lubricating tablet-then sugar tablet” until a 
desired amount of tablets are formed. 

11. A process as de?ned in claim 10, wherein the 
lubricating-tablets are broken and the broken material 
used to form new lubricating tablets. 

12. A process as de?ned in claim 11, wherein the 
desired ratio of lubricant in the lubricating-tablets is main 
tained by periodic addition of fresh lubricant to the 
broken material. 

13. The process of claim 10, wherein the lubricating 
tablet comprises about 98.0 percent sodium chloride and 
2.0 percent lubricant. 

14. The process of claim 13, wherein the lubricant 
comprises white mineral oil (U.S.P.) and sodium stearate. 

15. A method of tablet production wherein two dif 
ferent tableting compositions are compressed, alternately, 
in the same tablet-die, one of the said compositions con 
taining a tablet-die lubricant and the other said com 
position being devoid of tablet-die lubricant. 
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