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The present invention relates to pharmaceutical tablets 
and to a process for manufacturing the same. 

It is the general object of the present invention to pro 
vide a tablet in which the matrix or binder has embedded 
therein a number of small pellets so constituted or coated 
that, at least for the most part, they are not crushed or 
otherwise integrated with the material of the matrix or 
binder during the pressing of the tablet, but remain more 
or less individually distinct from such material and sep 
arable therefrom. 
A specific object of the invention is to provide a phar 

maceutical or medicinal tablet having pellets embedded 
therein and characterized at the same time both by a 
high degree of resistance to shock and impact, and thus 
to chipping or breakage, and by a degree of friability 
such that it can be crushed and disintegrated into a com 
minuted state by the pressure of the thumb on the tablet 
against a table or other surface, preferably aided by a 
slight turning or twisting movement. 

It is a further object of the invention to provide a 
tablet which is composed essentially of two parts, namely 
a matrix or binder, and a quantity of small pellets dis 
tributed therein and of such size, quantity and hardness 
that when the pellet is subjected to the pressure of the 
thumb, accompanied by a slight turning or twisting move 
ment, the pressure being insufficient to crush the pellets, 
shearing forces are generated which, by reason of the 
presence of the small pellets, operate to break up even 
a highly compacted matrix or binder. 

Other objects of the invention are to provide a tablet 
in which the medicinal agent can be contained either in 
the matrix or in, but preferably on, a relatively large num 
ber of pellets distributed therein, or in both the matrix and 
pellets; to provide a tablet in which there can be incor 
porated two or more incompatible, i.e. mutually chemical 
ly reactive medicinal substances, with the aid of embedded 
pellets; to provide a tablet wherein the medicinal agent 
is deposited on a plurality of groups of pellets embedded 
in the matrix or binder, the different groups of pellets 
being covered with a protecting or barrier coating of 
different degrees of thickness, or with coatings of differ 
ent nature, so that after disintegration of the tablet in the 
alimentary tract, the pellets belonging to the different 
groups release their medicinal agent at different times, 
whereby a protracted or sustained action of the medicinal 
agent is obtained; and to provide a tablet wherein certain 
of the aforementioned pellets may be colored or may con 
tain a non-toxic, inert but readily detectable chemical 
agent to provide tracers whereby the manufacturer may 
determine whether suspected goods represented as being 
made by him were actually of his own manufacture. 

Other objects and advantages of the invention will ap 
pear from the following more detailed description thereof 
and the features of novelty will be set forth in the sub 
joined claims. 

It is known in the pharmaceutical industry to manufac 
ture tablets of a reduced degree of hardness so that the 
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2 
same can be crushed by the pressure of the finger or 
thumb to enable such tablets to be taken by mouth by 
children and also by adults who are unable to swallow a 
whole tablet. These tablets are consequently of a reduced 
resistance to shock and impact and are liable to break or 
chip during transportation, and also during the course of 
handling during manufacture. For this reason, it is 
customary to fill the unoccupied space of bottles con 
taining such tablets with a cushioning material, such as 
a plug of cotton or the like. 

It is also known that in the crushing of the just-men 
tioned type of tablets there is usually obtained a mixture 
of particles of greatly varying sizes, the larger of which 
are frequently of such substantial size that they must 
be subjected to a further crushing action; and because 
the larger particles are sometimes sharp-edged, there is 
danger of puncturing the skin of the finger or thumb. 

According to the present invention, there is provided a 
tablet which can be disintegrated into a mass of small 
sized particles by the pressure of the thumb (or of the 
finger) on the tablet and against a table or other surface, 
in a single operation and without danger of injury to 
the skin. This high degree of friability is obtained despite 
the fact that the tablet is shaped under such pressure in 
manufacture that a tablet which is hard and resistant to 
shock and impact is produced. The tablet of the present 
invention is, in fact, friable under thumb pressure even 
though a tablet composed wholly of the same matrix 
and formed under the same conditions, including the same 
degree of pressure, is not friable under the same thumb 
pressure. 

I have found that an otherwise crush-resistant tablet 
can be made friable under thumb pressure by incorporat 
ing therein a certain quantity of small pellets of more or 
less rounded shapes, such as spheroid, ellipsoid, and ovoid 
forms, all of these different rounded shapes being herein 
after referred to as "spheroid' or "spheroidal.” 
The desired effect of the distributed spheroidal particles 

or pellets is obtained only with a certain minimum propor 
tion of the weight or volume of such pellets to that of 
the matrix or binder; at the same time there is a practical 
upper limit to the proportion of the spheroidal pellets for 
the production of an adequately strong and cohesive tablet. 
It is important also that the spheroidal pellets be of a 
certain size, in relation to the tablet as a whole, and 
hence of a certain number, to enable an otherwise crush 
resistant matrix to be disintegrated to practically a pow 
dered condition by thumb pressure. 

I have found that to obtain the results above described, 
the tablet should be composed of from about 30 to 70% 
by weight of the spheroidal pellets, the remainder being 
composed of the matrix or binder. As the densities of 
the pellets and matrix in the compressed tablet are ap 
proximately the same, the weight and volume are about 
equivalent magnitudes. An easily friable tablet is ob 
tained if the minimum proportion of the spheroidal pellets 
is about 40% by weight, and in general, best results are 
obtained when the spheroidal pellets constitute about 50% 
to 60% of the weight (or volume) of the tablet. 
The pellets are of a size ranging from about 10 to 16 

mesh, sizes passing through a 12 to 14 mesh screen being 
preferred, and they may all be of more or less the same 
size or of different sizes within this range. Thus, by way 
of example, a 400 mg. circular tablet of about 9 mm. 
diameter and of a thickness ranging from about 4 mm. at 
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the edge to about 6 mm. at the center, can have incor 
porated therein as many as 100 to 150 spheroidal pellets 
of about 12 to 14 mesh size. 
The spheroidal pellets can be of the type commonly 

known in the confectionery trade as nonpareil Seeds. 
These are composed of about 65 parts cane sugar, and 35 
parts corn starch, plus a quantity of a certified color where 
they are to be colored. The pellets can, however, be 
formed of any other inert and harmless material of a 
comparable degree of hardness, it being noted that the 
hardness should be such that the pellets, with at most but 
a relatively few exceptions, are themselves not crushed 
during the pressing of the tablet, and hence will not be 
crushed by the disintegration of the tablet with the thumb. 
In a further development of the present invention, a 

tablet composed of a large number of small pellets em 
bedded in a matrix or binder is provided with a medicinal 
agent coated on the pellets in such a manner that a pro 
longed or sustained action is obtained. The pellets are 
provided with a coating of the medicinal agent and such 
coating is in turn sealed by a protecting or barrier coating 
whose thickness or character is such that the protecting 
coatings on different groups of pellets are disintegrated in 
the alimentary tract at successive time intervals so that 
a desirable protracted or sustained action of the medicinal 
is insured. Where the medicinal is to act in the stomach, 
coatings of different thicknesses are applied to different 
groups of pellets so that the stomach fluids disintegrate 
such coatings at successive periods during the time that 
the pellets remain in the stomach; or such different groups 
of pellets may be given different coatings which dissolve 
in the stomach at different rates. Where the medicinal 
agent is to act in the intestinal tract, different groups of 
pellets are provided with outer protective or barrier coat 
ings, commonly called enteric coatings, and with an 
inner or intermediate coating or coatings, so that the 
medicinal coating on the different groups of pellets be 
comes exposed at different time intervals. As already in 
dicated, the coatings can be of the same material but of 
different thicknesses; or they may be of approximately the 
same thickness but of different materials which dissolve 
at different rates in the intestinal fluids. These coatings 
are known in the art and may, for example, consist of 
shellac, synthetic resins, such as vinyl and urea resins, 
cellulose esters, like the acetate, and acetate-phthalate, 
and the like. While the medicinal agent is preferably 
coated on the pellets, it can, of course, also be incorporated 
within the pellets, or in only certain groups of pellets, so 
that the matrix of the pellets will further delay the action 
of the medicinal in such pellets. Coatings of different 
thicknesses can be provided either by employing solu 
tions of the coating material of different concentrations, 
or by applying different numbers of coatings of the same 
solution on the different groups of pellets. Part of the 
medicinal agent can also be contained in the matrix and 
such medicinal portion will be brought into action first. 
Thus the matrix or binder can contain barbiturates, anal 
gesics, sulfa drugs, antihistamines, and the like, and where 
the medicinal agent is itself not capable of being pressed 
into a coherent tablet, or the quantity thereof is too small, 
it may be mixed with excipients such as sugar, starch, or 
other known components of tablet mixes capable of being 
reduced to a granular or substantially powdery condi 
tion; and, as will be understood, the mix will be composed 
of such known tablet excipients also when it contains no 
medicinal agent. Where the medicinal agent is to act only 
in the intestinal tract, the whole tablet can be provided 
with an enteric coating, but I prefer to coat the pellets 
themselves in this way because, as above indicated, the 
tablet may be crushed prior to ingestion. 
The preparation of a tablet composed of pellets em 

bedded in a matrix makes it possible also to incorporate 
in a tablet two or more incompatible substances, that is, 
Substances which are mutually reactive, such as citric 
acid and Sodium bicarbonate in the case of an effervescent 
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4 
tablet. Thus one of the reactive agents can be incor 
porated in the matrix or binder and the other within or 
on the pellets which are then coated with sugar or with a 
barrier or delaying coating, such as shellac, synthetic 
resin, cellulose acetate, acetate-phthalate, and the like. 
The incompatible medicinal agents can also be incor 
porated within or coated on different groups of pellets 
and then encased within a protecting coating which is 
disintegrated in the stomach or in the intestines. Ex 
amples of incompatible but simultaneously administered 
medicinal agents are aminophylline or other basic me 
dicinal agent and an acid salt, such as ephedrine sulfate, 
antihistaminic salts such as "Chlor-trimeton' (1-para 
chlorophenyl-1-(2-pyridyl)-3-dimethylaminopropane 
maleate), and the like; calcium creosotate and alkaloid 
salts like codeine phosphate; vitamin B12 and reducing 
agents like ascorbic acid or ferrous salts. 
The pellets can also be employed to support coatings or 

films of a medicinal having a bitter or other disagreeable 
taste, in which case the medicinal coating can be covered 
with a coating of sugar which may be flavored, if desired. 
If the pellets are to be covered with an enteric or other 
barrier coating, then the sugar coating can in such case 
be dispensed with. 
The pellets can all be of more or less the same color as 

the matrix, which is usually white. However, one or a 
few of the pellets in each tablet can be colored to serve as 
a tracer to enable a manufacturer to ascertain whether 
suspected tablets sold as products of his manufacture 
were actually made by him. The number of such colored 
pellets in the mixture which is to be pressed into tablets 
should be of sufficient quantity to insure that at least one 
such colored pellet will be contained in nearly all of the 
tablets. If desired, a large number of the pellets, or even 
all of them, can be colored and preferably different 
groups of pellets can be given different colors to make the 
tablet more attractive to children who might otherwise 
refuse to take the medicine. 
The accompanying drawing shows by way of example 

a table prepared in accordance with the invention; in said 
drawing: 

FIG. 1 is a central section through the tablet; while 
FIG. 2 is an enlarged central section through a pellet 

provided with a medicinal and a protecting coating. 
Referring to the drawing, the tablet is shown at 10 and 

is composed of a binder or matrix 11 and of a large 
number of pellets 12 of spheroidal shape. The pellets are 
indicated to be more or less true spheres, but it will be 
understood that, as mentioned above, they need not be of 
any regular shape but may have a non-circular, although 
preferably entirely rounded, outline. 
As will be evident from FIG. 1, the presence of the 

pellets destroys the continuity of the matrix, and where 
the pellets are of sufficient number, as proposed by the 
present invention, the mass of material between the pellets 
is quite thin. Consequently, upon pressure of the thumb 
upon a tablet resting on a non-yielding surface, and es 
pecially if the thumb is given a slight turn as the pressure 
is applied, the hard pellets are caused to exert shearing and 
crushing forces along numerous areas and planes within 
the matrix which, because of the thinness of the interven 
ing material, operate to break up the matrix and reduce it 
practically completely to its originally powdery or gran 
ulated condition. The pellets, however, being quite hard, 
will not themselves be crushed by the thumb pressure. 
This disintegrating action occurs despite the fact that the 
matrix is quite hard and strong, so much so that a tablet 
composed entirely of the matrix material and made under 
the same conditions would not be crushable with the 
thumb. 

FIG. 2 shows a pellet 12 provided with a core 13 which 
may be a nonpareil seed, as above described. This core 
may or may not contain a medicinal agent, while the 
pellet as a whole is provided with a coating 14 of a me 
dicinal agent. About the coating 14 is a protecting or 
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barrier film 15 which is made of one of the coating ma 
terials above described or a material having an equivalent 
action or function. 
In manufacturing the tablet, the nonpareil seeds in ade 

quate quantity are mixed as uniformly as possible with 
the matrix material, which may or may not contain a 
medicinal agent, such matrix material being in the granu 
lated or powdery condition. The tablets are then shaped 
under a pressure of about 1% to 2 tons per square inch. 
This pressure operates to compress the matrix into a solid, 
hard mass which even at the sharp edges of the tablet is 
resistant to chipping and breakage both during the han 
dling of the tablets in the course of manufacture and pack 
aging, and during transportation when the tablets may 
strike against each other and against the wall of the bottle 
or other container. 
To make the tablets attractive to children, the non 

pareil seeds or pellets, or the coatings thereon, can be 
given a variety of colors, and these may contrast with a 
colored matrix, so that when the tablet is crushed, a more 
or less powdery colored matrix mass is obtained which 
is mixed with the relatively large and variously colored 
pellets. For tracer purposes, as above stated, only a 
very small proportion of the pellets need be colored. 
As above described, either the pellets alone, or the 

matrix alone, or both may serve as carrier for a medicinal 
agent; and different and even mutually incompatible 
medicinal agents can be carried by the pellets and matrix, 
or by different groups of pellets. Thus in one satisfactory 
form of tablet the matrix of each tablet contains a mix 
ture of about 3.5 gr. of acetylsalicyclic acid (aspirin), 
2.5 gr, of acetophenetidin (phenacetin) and 2.0 mg. of 1 
parachlorophenyl - 1 - (2 - pyridyl) - 3 - dimethyl 
aminopropane maleate ("Chlor-Trimeton'). 
While it is generally desirable to provide a protective 

coat on the pellets when different groups thereof are 
coated with incompatible medicinals, such protective coat 
can in certain cases be dispensed with, by first agitating 
the different groups of medicinally coated pellets with a 
portion of the powdered matrix to provide a protective 
film of the matrix about the pellets, then mixing the so 
coated pellets and pressing the mix. 
As examples of readily assayable or detectable in 

gredients of tracer pellets may be mentioned bismuth 
compounds like the sub-nitrate, and quinine sulfate and 
other substances which fluoresce under ultra-violet light. 

I claim: 
1. A pressed medicinal tablet which is resistant to break 

age and chipping under impact but is capable of being 
crushed and disintegrated by the pressure of the thumb, 
said tablet being composed of about 30 to 70% by weight 
of hard, spheroidal medicinal pellets of about 10 to 16 
mesh, distributed in about 70 to 30% by weight of a 
comminuted matrix which is compacted into a hard, 
strongly cohesive mass which, in the form of a tablet 
composed wholly thereof, is highly resistant to being 
crushed with the thumb, said tablet on application of 
thumb pressure with a twisting motion being readily 
disintegrable, by reason of shearing forces transmitted by 
said pellets, into a substantially powdered matrix con 
taining the spheroidal pellets in substantially undamaged 
condition. 

2. A tablet as defined in claim 1, wherein the pellets 
constitute about 50 to 60% by weight of the tablet and 
are of about 12 to 14 mesh. 

3. A tablet as defined in claim 1, wherein the matrix 
is composed at least in part of a medicinal agent. 

4. A tablet as defined in claim 1, wherein at least some 
of the pellets have thereon a coating of a medicinal agent. 

5. A tablet as defined in claim 1, wherein at least Some 
of the pellets have thereon a coating of a medicinal agent, 
there being a protective coating over such medicinal 
coating. 

6. A tablet as defined in claim 1, wherein different 
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6 
groups of pellets are provided with a protective coating of 
different thicknesses to cause the medicinal agent of such 
groups of pellets to be brought into action at different 
times. 

7. A tablet as defined in claim 1, wherein the medicinal 
agent is present as a coating on the pellets, different 
groups of such medicinally coated pellets being provided 
with a protective coating having different rates of disinte 
gration in the alimentary tract, whereby the medicinal 
agent of such different groups of pellets is brought into 
action at different times in the ailmentary tract. 

8. A tablet as defined in claim 1, wherein at least some 
of the pellets have a color different from that of the 
matrix. 

9. A tablet as defined in claim 1, wherein different 
groups of pellets have different colors, such colors being 
different from that of the matrix. 

10. A tablet as defined in claim 1, wherein different 
groups of pellets are provided with mutually incompatible 
medicinal agents. 

'11. A tablet as defined in claim 1, wherein the matrix 
contains a mixture of aspirin, phenacetin and an anti 
histaminic. 

12. A tablet as defined in claim 1, wherein at least 
some of the pellets have thereon a coating of a medicinal 
agent, there being a protective coating over such medicinal 
coating, the protective coatings of different groups of the 
medicinally coated pellets having different degrees of re 
sistance to the fluids of the alimentary tract, whereby the 
groups of pellets are disintegrated progressively, and the 
medicinal agents of the different groups of pellets are 
brought into action at different times within the alimentary 
tract. 

13. A pressed medicinal tablet comprising a pressure 
molded matrix having embedded therein a quantity of 
discrete, hard, uncrushed, spheroidal pellets constituting 
from about 30% to 70% by weight of the tablets, at least 
certain of Said pellets carrying a medicinal agent, said 
matrix being disintegrable by pressure of the order of 
that applicable by the thumb to release said pellets in 
Substantially undamaged condition. 

14. A pressed medicinal tablet comprising a pressure 
molded matrix having embedded therein a quantity of 
discrete, hard, uncrushed, spheroidal pellets constituting 
from about 30% to 70% by weight of the tablet, said 
pellets being composed of a plurality of groups carrying 
a medicinal agent, the pellets of said groups having thereon 
inert protective coatings which differ in the plurality of 
groups in their rates of disintegration in the alimentary 
tract, whereby a prolonged medicinal action is obtained, 
said tablet being disintegrable by pressure of the order 
of that applicable by the thumb without crushing of the pellets. 

15. A pressed medicinal tablet comprising a pressure 
molded matrix having embedded therein a quantity of 
discrete, hard, uncrushed, spheroidal pellets of 10 to 16 
mesh constituting from about 30% to 70% by weight of 
the tablet, said matrix being disintegrable to release said 
pellets in Substantially undamaged condition, and said 
pellets being provided with a medicinal agent, different 
groups of Such pellets having thereon inert coatings char 
acterized by different rates of disintegration in the ali 
mentary tract whereby a Sustained medicinal action is 
obtained, said tablet being disintegrable by pressure of 
the order of that applicable by the thumb without crush 
ing of the pellets. 

16. A pressed medicinal tablet for oral administration 
having a compressed matrix of such hardness and strength 
that a tablet composed thereof is normally highly resistant 
to being crushed by the thumb, said matrix having em 
bedded and distributed therein a quantity of discrete, hard, 
uncrushed spheroidal pellets carrying a medicinal agent 
and constituting from about 30% to about 70% by weight 
of the tablet, said tablet on application of thumb pressure 
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