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ABSTRACT OF THE DISCLOSURE 

An improved method for producing dragées wherein 
the dragée coating solution comprises about 35-60% by 
weight of sugar and about 05-10% by weight of a vinyl 
polymer, such as polyvinyl pyrrolidone, this method per 
mitting automatic operation, and markedly reducing the 
time conventionally employed for producing dragées. 

This invention relates to the production of sugar con 
taining coatings on shaped masses of ingestible solid ma 
terial. 
Whereas this invention is broadly directed to the pro 

duction of sugar-containing coatings on shaped masses of 
ingestible solid material, it has particular application to 
the production of dragées. 
By the term “dragée” is meant a shaped mass of solid 

material having thereon a sugar-containing coating of sub 
stantial thickness. The shaped mass, for example, a pill 
or tablet, is not limited to any particular geometrical 
shape. It contains a pharmaceutical composition, i.e., 
active ingredient and, if necessary, excipients. For the pur 
poses of this invention, a shaped mass without a sugar 
containing coating will be referred to as a “core.” 
Though it may appear to be a simple task, heretofore 

the production of dragées has been excessively time-con 
suming. To build up an aesthetically acceptable coating of 
su?icient thickness, the practice has been to apply several 
thin coats with scrupulous care to prevent the dragées 
from adhering to one another, as well as to avoid non 
uniformity of the ?nal product. As a matter of fact, even 
under the watchful eye of a master dragée maker, the time 
for making one batch has amounted to about one week, 
on the average. 
An object of this invention, therefore, is to provide an 

improved process for the production of coated shaped 
masses of solid material, and in particular to an improved 
process for the production of dragées. 
Upon further study of the speci?cation and claims, 

other objects and advantages of the present invention will 
become apparent. 
To attain these objects, there is provided a process 

which basically comprises coating a core with an aqueous 
dispersion comprising, in percent by weight, 1 to 60, pref 
erably 35 to 40% of a sugar and 0.5 to 10% of a vinyl 
polymer, preferably a polymer of vinyl pyrrolidone and/ or 
a polymer of vinyl acetate. 

It has been previously suggested to incorporate vinyl 
polymers, more particularly polyvinyl pyrrolidone, for 
the coating of medicaments in the manufacture of var 
nished or ?lm-coated tablets. In this process, the com 
pressed medicament is coated with a solution of these high 
molecular weight substances alone, the solutions being ap 
plied to the tablets or other pressings in any suitable way, 
for example by spraying. Varnished or ?lm-coated tab 
lets obtained in this way cannot be regarded as dragées 
since they have only a thin coating of varnish consisting 
of the polymer and they do not have a conventional‘ 
dragée coating made up principally of sugar and the 
abovementioned additives. The use of a vinyl polymer in 
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the coloring of dragées, that is dragées which already have 
the actual dragée coating has also been described in the 
literature Kohler et al., Deutsch Opotheker-Zeitung 102 
(1):l-8, Jan. 4, 1962. The coating pigment suspension 
used contained 0.325% of polyvinyl pyrrolidone in ad 
dition to sugar and other substances and is used to color 
the dragées by pigment dyes, that is only for the last stage 
of the dragée process. 

=If this suspension described in literature is used as the 
sole coating composition for the coating process and is 
applied to the uncoated cores, it is found that the coating 
process is very considerably lengthened unless pulveru 
lent substances, such as talc, are additionally introduced 
into the rotating vessel. The surface of the dragées ob 
tained tends to be sticky and a large number of applica 
tions is necessary. 

Using the coating composition according to the inven 
tion, it has surprisingly been found that the entire coating 
process can be carried out with this composition alone 
since it can be applied manually or by suitable apparatus, 
with or without spraying, without any inconvenient stick 
ing of the dragées. It has not been found necessary to 
additionally introduce pulverulent substances such as talc, 
into the rotating vessel during the time of the coating 
process. With rationalized operation, the entire coating 
process can be carried out in one or two days. It was par 
ticularly unexpected that such a substantial improvement 
can be achieved by increasing the polymer from 0.325% 
to at least 0.5%, preferably to about 2%. 
The preferred polymers include homopolymers of vinyl 

pyrrolidone, vinyl acetate, and vinyl alcohol, and copoly 
mers of vinyl pyrrolidone-—vinyl acetate, and vinyl al 
cohol. These polymers are characterized by their physio 
logical compatibility. 

:It has been particularly advantageous to apply com 
mercial preparations of polyvinyl pyrrolidone with a dry 
content of at least 94 percent, a maximal ash content of 
0.02 percent ‘and a maximal monomer content of 0.8 per 
cent, molecular weights between 10,000 and 800,000, pref 
erably about 20,000 to 30,000, showing viscosity param 
eters K of between 17 and 90, preferably about 25. 

(The viscosity parameter K is de?ned by the following 
equation: 

wherein Z is the relative viscosity of a solution of the 
concentration 0 volume percent.) 
Another polymer which is used advantageously is a 

commercial copolymer of 60 percent vinyl pyrrolidone 
and 40 percent vinyl acetate with the following character 
istics: dry content: at least 95 percent; maximal monomer 
conent: 0.8 percent; viscosity parameter K: 34:6; nitro 
gen content: about 7.6%. 

The molecular weight of the polymer can vary widely. 
In general, polymers of molecular weights between about 
10,000 and 2,000,000 are applied. It is important, how 
ever, that the monomer content of the polymer is kept as 
low as possible because of the possibly toxic side effects 
of higher concentrations of some of the monomers. In 
general, monomer contents lower than 1 percent by weight 
are unobjectionable. 
As for the other essential ingredients of the coating, the 

percent by weight of sugar in the aqueous suspension is 
1 to 60, preferably 35 to 40. Various types of sugars can 
be employed, such ‘as sucrose, glucose, sorbitol, mannitol, 
etc.; it is preferable, however, to use sucrose. 

Aside from water, sugar, and polymer, it is possible to 
incorporate other materials in the dispersion. The effec 
tiveness of the vinyl polymers, particularly of the poly 
vinyl pyrrolidone, can be increased by adding other high 
molecular compounds, such as cellulose derivatives, e.g. 
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methyl cellulose, ethyl cellulose, carboxymethyl cellulose, 
hydroxyethyl cellulose, hydroxypropyl cellulose, or 
starches, e.g. potato, corn, wheat, rice starch, or star-ch 
gum. It is, for instance, possible to reduce the polymer 
content to one half of the original by adding about 0.5 
percent by weight of one of the cellulose derivatives men 
tioned. This is a considerable economical and, in some 
cases, also a processing improvement. 

Moreover, the suspension may contain pigments, such 
as titanium dioxide or calcium carbonate, lubricants (talc 
or ?nely divided silica), ?llers such as flour, binders, plas 
ticizers and/ or softeners, e.g. glycerine, and preservatives. 
Usually, in accordance with one advantage of this inven 
tion, the addition of preservatives can be avoided because 
it is possible to work up a batch in a few days and during 
this time no growth of bacteria or fungi occurs. 
The viscosity of the ?nal dispersion can vary widely, 

depending on the composition of it, furthermore on tem 
perature, air content, thixotropic effects, previous agita 
tion and even time. In general, the viscosity of the dis 
persion is between 500 and 15,000, preferably about 2000 
centipoise. 
By using the dispersion of this invention, it was surpris 

ingly discovered that it is possible to conduct the entire 
coating process only with one coating composition. This 
is the case because the dispersion of this invention can 
be applied either manually or mechanically, with or with 
out spraying, and without the dragées sticking to one 
another. Of most importance is that it is possible to carry 
out the entire coating process within one to two days. In 
contrast thereto, the average working time for the manu 
facture of one batch according to the conventional process 
is approximately one week. Thus, compared with the 
usual process, the new process represents a considerable 
saving of time, resulting in substantial labor savings, as 
well as in substantially increased plant capacity. 
As another distinct advantage, the dispersion of this 

invention is so stable that it is unnecessary during the 
course of dragées manufacture to use mixing or stirring 
devices, pumps, or other homogenizing equipment to pre 
vent settling. A still further advantage of the invention 
consists of the fact that during the course of the whole 
process, there is no requirement for organic solvents. 
Moreover, during the course of the process it is unneces 
sary to employ intermediate drying steps for which pur 
pose, in the usual coating processes, the dragées had to 
be removed temporarily from the coating vessel. 

Heretofore, in the usual coating processes, it has al 
ways been necessary during the course of the coating pro 
cedure to introduce powdery materials into the coating 
suspension. This was done by either the coating operator 
in a strewing motion, or by the use of complicated spray 
equipment always being subject to both clogging and 
breakdown. In contrast, the process of this invention 
avoids such disadvantages, because according to this proc 
cess it is possible to apply the suspension onto the dragée 
cores at room temperature, manually or by machine, with 
out the necessity of either spraying or streawing in pow 
dery materials. 
The application of the coating dispersion can be adapted 

to different types of operation. It is possible to lay on 
the coating either manually, or semi-automatically or 
completely automatically. The suspension can be applied 
by spraying or it can be poured in liquid form directly 
onto the cores tumbling in an angularly oriented rotating 
kettle. The suspension is applied until the material to be 
coated is well moistened. The kettle is then allowed to 
rotate until the coated cores no longer adhere to one an 
other but instread roll freely. Finally, the coated cores 
are dried under continuous rotation, preferably with the 
aid of a warm air stream, or an infrared lamp, or any 
other equivalent drying means. These steps can be con 
ducted continuously; and it is possible in this connection, 
to shorten or even omit the rotating phase (second phase) 
during the ?rst coating applications. It is also unnecessary 
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4 
to remove the dragées from the coating vessel during the 
course of the entire coating procedure in order to post 
dry them, perhaps, under vacuum or in drying chambers. 
A further essential advantage of this invention consists 
in that all of the process steps can be conducted at am 
bient temperature. In general each core is coated with 10 
to 500, preferably 50 to 80 separate thin coats, each coat 
having a thickness of 0.5 to 200p, preferably 5 to 2011.. 
A particularly economical mode of conducting the proc 

ess comprises passing a predetermined volume of the sus 
pension through -a relay-controlled solenoid valve into the 
\dragée coating vessel to cover the dragées rolling around 
therein. Suitably, a three-phase time relay is employed, 
such that in the ?rst phase the suspension is passed 
through the solenoid valve; in the second phase the ro 
tating operation is conducted, the duration of which can 
‘be varied; and in the third phase the heating device is 
actuated. The suspension can be applied onto cores whose 
surface is not pretreated. However, it is also possible to 
coat cores which have been previously provided with a 
sugarless coating, for instance with a lacquer coating 
resistant to stomach acids. 

The dragées produced in accordance with this invention 
cannot be distinguished by their exterior from those 
which are produced according to the classical method of 
coating dragées. They likewise taste sweet, can be colored, 
exhibit a natural silky sheen, and can, if desired, be lac 
quered. Their elastic and mechanical strengths meet the 
highest requirements. 
The quantity of suspension depends on the weight and 

the shape of the dragée cores. Normally, the quantity is 
10 to 100% of the weight of the core, on a dry basis. 
With respect to the ?nished product, the ratio of the 

components in the dragée coating is the same as that of 
the coating solution, the exception being, of course, that 
water and/or other solvents are absent in the ?nal coat 
mg. 

Without further elaboration, it is believed that one 
skilled in the art can, using the preceding description, 
utilize the present invention to its fullest extent. The fol 
lowing preferred speci?c embodiments are, therefore, to 
be construed as merely illustrative, and not limitative of 
the remainder of the speci?cation and claims in any way 
whatsoever. 
The following examples are those for the manufacture 

of the suspension to be employed according to this in 
vention. 

EXAMPLE 1 
Percent 

Polyvinyl pyrrolidone ______________________ __ 4 

Titanium dioxide __________________________ __ 4.5 

Calcium carbonate _________________________ __ 4.5 

Talc _____________________________________ __ 14.5 

Glycerine _________________________________ __ 2 

Sucrose ___________________________________ __ 38 

Water ____________________________________ __ 32.5 

Polyvinyl pyrrolidone is dissolved in water; then, the re 
maining components are added under constant stirring; 
thereafter, the mixture is passed through a ?ne sieve or 
a homogenizing device. 

EXAMPLE 2 
Percent 

Methyl cellulose ___________________________ __ 0.5 

Polyvinyl pyrrolidone ______________________ __ 2.0 

Aerosil (particulate SiOZ) ___________________ .. 4.0 

Titanium dioxide __________________________ __ 4.5 

Calcium carbonate __; _____________________ _.__ 4.5 

Talc _____________________________________ _.. 14.5 

Glycerine _________________________________ __ 2.0 

Sucrose __________________________________ __ 38.0 

Water ____________________________________ __ 30.0 
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EXAMPLE 3 
Percent 

Hydroxyethyl cellulose _____________________ __ 0.5 

Polyvinyl pyrrolidone-polyvinyl acetate copoly 
mer (proportion 6:4) _____________________ __ 2.0 

Titanium dioxide __________________________ __ 4.5 

Calcium carbonate _________________________ __ 4.5 

Talc _____________________________________ __ 18.5 

Glycerine _________________________________ __ 2.0 

Sucrose __________________________________ __ 38.0 

Water ____ _______ __ 30.0 

EXAMPLE 4 
Percent 

Swelling amylose __________________________ __ 0.5 

Polyvinyl alcohol __________________________ __ 2.0 

Titanium dioxide __________________________ __ 4.5 

Calcium carbonate _________________________ __ 4.5 

Talc _____________________________________ __ 18.5 

Glycerine _________________________________ __ 2.0 

Sucrose __________________________________ __ 38.0 

Water ____________________________________ __ 30.0 

EXAMPLE 5 
Percent 

Carboxy methyl cellulose ___________________ __ 0.5 
Polyvinyl alcoholwpolyvinyl acetate copolymer ___ 2.0 
Titanium dioxide __________________________ __ 4.5 

Calcium carbonate _________________________ __ 4.5 

Talc _____________________________________ __ 18.5 

Glycerine _________________________________ __ 2.0 

Sucrose __________________________________ __ 38.0 

Water ___________________________________ __ 30.0 

EXAMPLE 6 
Percent 

Methyl cellulose ___________________________ __ 0.5 
Polyvinyl pyrrolidone (average molecular weight 

650,000) _______________________________ __ 0.5 

Titanium dioxide ___________________________ __ 4.5 

Calcium carbonate _________________________ __ 4.5 

Talc _____________________________________ __ 20.0 

Glycerine ________________________________ __ 2.0 

Sucrose ___________________________________ __ 38.0 

Water ____________________________________ __ 30.0 

EXAMPLE 7 
Percent 

Methyl cellulose ___________________________ __ 0.5 
Polyvinyl pyrrolidone (average molecular weight 

l0—l5,000) _____________________________ __ 10.0 

Titanium dioxide __________________________ __ 4.5 

Calcium carbonate _________________________ __ 4.5 

Silicon dioxide ____________________________ __ 4.0 

Talc _____________________________________ __ 6.5 

Glycerine _________________________________ __ 2.0 

Sucrose __________________________________ __ 38.0 

Water ____________________________________ __ 30.0 

EXAMPLE 8 
Percent 

Methyl cellulose ___________________________ __ 0.5 

Polyvinyl pyrrolidone ______________________ __ 2.0 
Aerosil (particulate SiO2) ___________________ __ 4.0 
Titanium dioxide __________________________ __ 6.5 

Calcium carbonate _________________________ __ 6.5 

Magnesium stearate ________________________ __ 2.5 

Glycerine ________________________________ _ _ 3 .0 

Sucrose __________________________________ __ 45.0‘ 

Water ____________________________________ __ 30.0 

The following examples are those for producing the 
dragées of this invention: 

EXAMPLE 9 

26 kg. of cores, each core weighing 65 mg. and con 
sisting of 5 mg. of any, orally effective steroid hormone, 
35 mg. lactose, 20 mg. corn starch, and 5 mg. talc, are 
mixed manually in a conventional dragée vessel having a 
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6 
diameter at the opening of 90 cm., with 0.5 liter of a sus 
pension (produced in accordance with Example 2), at a 
rate of rotation of 15 revolutions per minute. The rota 
tion is continued for 10 minutes and then for a further 
10 minutes with a forced hot air (temperature 30‘-40° C.; 
4.5 m.3/minute). This process—coating, rotating, dry 
ing—is repeated over again until a weight of the individual 
coated cores of 100 mg. is reached. Finally, the dragées 
are kept in motion for a while longer with air being 
blown in, for the purpose of obtaining a silky shine which 
is preserved ‘by applying a solution of bee wax in carbon 
tetrachloride, or another suitable polishing agent, and 
subsequent rotating for 1 to 2 hours. Total duration of 
the dragée production process: 16 hours (2 working days). 

EXAMPLE 10 

40 kg. of cores, each core weighing 420 ‘mg. and con 
sisting of 250 mg. pyridoxine hydrochloride, 100 mg. 
lactose, 50 mg. corn starch, and 20 mg. carboxymethyl 
cellulose, are placed into a dragée coating vessel of a 
width of 90 cm. at its opening. 25 kg. of a suspension, 
produced according to Example 5 and mixed with 1% 
coloring agent (TartraZine, Hydrazine yellow, FD&C yel 
low No. 5), are added piecemeal at ambient temperature 
from a storage vessel with the aid of a solenoid |valve 
controlled 'by means of a 3-phase timing relay. The three 
phases of the relay are set as follows: 1st Phase (coating 
application): 5 seconds; 2nd Phase (rotating without hot 
air supply): 10 minutes; 3rd Phase (rotating with hot air 
blown in as in Example 8): 10 minutes. The dragée 
coating process is continued until the individual weight 
of the resultant dragées amounts to 600 mg., whereupon 
a polishing step is conducted as in Example 8. Total 
duration of dragée manufacturing process: 16 hours (2 
working days). 
By means of this process, dragées are obtained which 

have a dragée coating that is colored in all layers. It is 
also possible to utilize ?rst a colorless suspension and to 
apply a colored suspension only at the end of the dragée 
producing process. 
From the preceding examples, it is seen that this in 

vention provides a substantial improvement in the sugar 
coating of shaped masses of solid material. Aside from 
coating dragées, it is apparent that this invention can be 
employed for the coating of other orally ingestible prod 
ucts, such as variously-colored sugar coated candies, par 
ticularly sugar-coated chocolates. 
Whereas the preceding examples indicated speci?c time 

cycles of (a) a coating application, (b) a rotating step, 
and (c) a drying step, it is to :be understood that these 
times can be varied greatly, the important consideration 
'being that on a comparative basis, the coating dispersion 
of this invention provides improved results over prior art 
coatings used for the same purpose. For preferred opera 
tion, however, the following time cycles are used: 

Time 
1-60 

Step: 
(a) Coating application ________ __seconds__ 
(b) Rotating (tumbling) time in a conven 

tional dragée coater having a 90 cm. diam 
eter at the opening and a rotational velocity 
of 5 to '60 revolutions per minute _min:utes__ 

(c) Drying time with either forced air having 
a temperature of 20 to 70° C., or an equiva 
lent heat input ______________ __minutes__ 

1-60 

l-60 

From the foregoing description, one skilled in the art 
can easily ascertain the essential characteristics of this 
invention, and without departing from the spirit and scope 
thereof, can make various changes and ‘modi?cations of 
the invention to adapt it to various usages and conditions. 
Consequently, such changes and modi?cations are prop 
erly, equitably, and intended to Ibe, within the full range 
of equivalence of the following claims. 
What is claimed is: 
1. A dragée consisting essentially of a pharmaceutical 
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pill or tablet core containing active ingredient and excip 
ient coated from at least about 10% of the weight of the 
core, on a dry basis, with 10-500 separate thin coats, 
each coat having a thickness of about 05-200 microns, 
and dried from an aqueous dispersion comprising about 
35-60% by weight of sugar and about 05-10% by weight 
of a vinyl polymer selected from the group consisting of 
homopolymer of vinyl pyrrolidone, homopolymer of 
vinyl acetate, homopolymer of vinyl alcohol, copolymer 
of vinyl pyrrolidone-vinyl acetate and copolymer of vinyl 
alcohol-vinyl acetate. 

2. A dragée as de?ned by claim 1 wherein said vinyl 
polymer is polyvinyl pyrrolidone. 

3. A dragée as de?ned by claim 1 wherein said coats 
further comprise not more than about 30% by weight 
of another solid material selected from the group con 
sisting of talc, ?nely divided silica, calcium carbonate, 
titanium dioxide and mixtures thereof. 

4. A dragée as de?ned by claim 1 wherein said aqueous 
dispersion further comprises about 0.5% by weight of a 
member selected from the group consisting of methyl 
cellulose, ethyl cellulose, carboxymethyl cellulose, by 
droxyethyl cellulose, hydroxypropyl cellulose, and starch. 

5. A dragée as de?ned by claim 1 wherein said coats 
comprise about 10-100% by weight of the core, on a dry 
basis. 

6. A dragée as de?ned by claim 1 wherein at least 50 
separate thin coats are employed. 

7. A dragée as de?ned by claim 2 wherein said coats 
comprise about 10—100% by weight of the core, on a dry 
basis. 

8. A dragée as de?ned by claim 1 wherein the aqueous 
dispersion contains at least about 2% of the vinyl poly 
mer. 

9. A dragée as de?ned by claim 2 wherein the aqueous 
dispersion contains at least about 2% of the polyvinyl 
pyrrolidone. 

10. A process for the production of a dragée as de?ned 
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by claim 1 comprising the steps of pouring the aqueous 
dispersion directly on cores tumbling in an angularly 
oriented rotating kettle; continuing the rotating until the 
coated cores roll freely; and then drying the coated cores. 

11. A process as de?ned by claim 10 wherein the 
process is conduced automatically. 

12. A process as de?ned by claim 10 wherein the coated 
cores are not removed from the kettle until the entire 
number of coats are applied. 

13. A process as de?ned by claim 10 wherein all the 
steps are conducted at ambient temperatures. 

14. A process as de?ned by claim 10 wherein the 
process is conducted automatically in the same kettle, the 
time for the coating step being 1-60 seconds, the time 
for the rotating step being 1-60 minutes, and the time of 
drying being 1-60 minutes, the entire process taking not 
more than two days. 
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