
Jan. 23, 1962 K. J. SUNDMAN 3,017,668 
METHOD OF PREPARING PEARLS 

Filed March 27, 1959 

INVENTOR. 
KNUT JACOBUS SUNDMAN 

BY 

WMMyXM, 
ATTORNEYS 



of the pearls are of uniform sized dosage. 

United States Patent 0 f 

1 

3,017,668 
METHOD OF PREPARING PEARLS 

Knut Jacobus Sundman, Helsingfors, Finland, assignor to 
0y Medica AB, Helsingfors, Finland 
Filed Mar. 27, 1959, Ser. No. 802,553 

8 Claims. (Cl. 18-47.2) 

This invention relates to the manufacture of medicated 
pearls and has particular reference to a continuous meth 
od of making homogeneous medicated pearls each having 
a uniform size and shape and containing a uniform quan 
tity of the medicament. 

Heretofore, medicines and other materials have been 
dissolved, dispersed in or otherwise mixed with a gelable 
colloid, such as gelatin, and droplets of the mixture de 
posited in a congealing liquid under such conditions that 
the droplets congeal into individual pellets, or pearls, con 
taining the medicine. 

Nothwithstanding that medicated pearls are relatively 
simple to produce in the foregoing manner, they have not 
been widely adopted as a means for dosage medication, 
because the methods heretofore used do not produce 
pearls which contain the requisite uniform dosage of the 
medicine largely because no way has been found to con 
tinuously make them of uniform size and shape. Thus 
one such prior method‘comp-rises dispersing the medicine 
in a solution of a gelable colloid which is then suspended 
in a congealing liquid and agitated so as to subdivide the 
mixture into droplets and then cool them to form pearls, 
which are not of uniform size or dosage. Another such 
method comprises dispersing or dissolving the medicine 
in a gelatin solution and then introducing droplets of the 
solution into a congealing liquid to cause them to con 
geal into pearls, which, because of the formation of a 
“tail” which usually breaks olf, leaves pearls of non 
uniform size, shape and dosage. Moreover, the dislodged 
tails tend to coalesce with other pearls, thus‘augmenting 
the disparity in size, shape and dosage. 
These difficulties are obviated by this invention which 

provides a continuous method of making pearls which are 
of a single uniform size and shape and which contain a 
uniform dosage of the medicament. 

In accordance with the present invention, a mixture of 
gelable colloid and the medicinal material, hereinafter 
referred to as the gelating paste, is forced drop by drop 
through an ori?ce spaced above a bath of a congealing 
liquid under such conditions that the falling droplets as 
they fall through the air assume a pear shape before they 
reach the congealing liquid. As each droplet sinks slowly 
in the bath of congealing liquid, it is precluded from de 
veloping an attached “tail” so that as it congeals while 
sinking in the bath, it has formed into a round solid pearl 
by the time it reaches the bottom of the bath tank and all 

Preclusion 
of “tail” development is effected according to the inven 
tion by momentarily retaining the droplet of gelating paste 
just below the surface of the congealing bath for a suffi 
cient time to permit the tail-forming connection between 
the droplet and the ori?ce to break before the droplet is 
substantially congealed in the bath. 
FIGURES 1a to 1e of the drawings are diagrams show 

ing the various stages in which the “tail” initially formed 
on the pearl droplet is then separated and subdivided 
into small particles as the descent of the pearl-forming 
dropletis retarded according to the invention; 
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FIGURES 2a to 20 are diagrams showing various stages 

by which a trough-like device is used to retain the drop 
lets at the surface of the liquid and thus retard its descent, 
for the purpose described; ' ' 

FIGURE 3 illustrates still another mode of retarding 
the pearl formation, this mode utilizing a funnel-like‘de 
vice. ‘ e 

In carrying out the process of the present invention, 
an aqueous solution of gelatin or other gelable colloids, 
such as agar-agar, gum arabic, pectins, starch, gumi'traga 
canth, casein alginates, cellulose derivatives, dextra'n, al 
bumin, wares, polyvinyl pyrrolidene, synthetic hydrophilic 
colloids (such as Carbopol 934) etc., their derivatives-‘or 
mixtures of these materials, is prepared. The solution ‘is 
such that it will either remain liquid at increased tempera 
ture, above about 45° C., but will solidify at normal ‘am 
bient temperatures, or will remain liquid until congealed 
by neutralization. ' ' i 

To this aqueous solution of the gelable colloid is added 
the quantity of medicine or medicines in the desired 
amounts so that each pearl will have the proper dosage of 
medicament. The method of adding the medicine, 'or 
medicines, to the aqueous solution of the gelable colloid 
depends upon the nature of the medicine itself. _If the 
medicine to be added is water-soluble, it is dissolved'di 
rectly in the colloidal solution or in a solvent miscible 
with the colloidal solution, for example, water. If ‘the 
medicine occurs in the form of a water-insoluble oil, it 
can be dispersed in the colloidal solution and stirred 
vigorously to form a stable emulsion. In this process, 
emulsi?ers, such as lecithin or surface-active agents, such 
as Tween, can be used. Alternately, the water-insoluble 
oil can be mixed with oil and this oil mixture dispersed 
in the gelable colloid solution. When a solid water-in 
soluble medication is to be added, it can be dissolvedin 
a suitable oil and then the solution dispersed in theycol 
loidal solution as outlined above, or it can be sufficiently 
pulverized to form a ?ne powder which can then be dis 
persed in the colloidal solution. This latter method can 
also be employed if a solid completely insoluble medicine 
is concerned. I . 

Additional ingredients can be added to this gelable 
paste. For example, it may be necessary or desirable to 
add a plasticizing agent, such as glycerin glucose,‘ sor 
bitol, ethylene glycol, honey, etc., in a quantity adjusted 
so as to give the desired hardness to the ?nished product. 
Such a plasticizing agent is preferably added prior to ithe 
addition of the medication. If desired, it is also possible 
to add taste correctives, such as peppermint oil or lemon 
oil, or to color the solution as desired. Moreover, (in 
order to obtain clear pearls, it is possible to adjust the 
refractive index of the two phases to practically the same 
value. This can be done, for example, by adding to the 
oil phase a suitable quantity ‘of resin. Furthermore, one 
or several aseptic agents can be added to the solution. ' 

It has also been noted that it is possible to" obtain 
pearls having the highest gel strength and gelating'pastes 
having a low viscosity when hot when the colloidal solu 
tion of the dispersion is adjusted at or close to the isoelec 
tric point of the gelable colloid. " "I 
With colloidal solutions which gel upon cooling ‘the 

gelating paste is kept at an elevated temperature, {above 
about 45° C., until it is dropped into a bath containing 
a congealing liquid. Colloidal solutions which are con 
gealed by neutralization require that the immiscibleliquid 
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be either an alkali or an acid. As used herein, the term 
“congealing liquid” refers to liquids which are not miscible 
with the gelating paste or which neutralize the paste. Ex 
amples of liquids which are suitable for congealing pastes 
by cooling are mineral oil, vegetable oil, animal oil, an 
organic solvent immiscible with the solvent used for the 
colloidal solution, or mixtures of the substances men 
tioned. The use of para?in oil or mineral oil is pre 
ferred. 
FIGURES 1a to 12 of the drawing show the steps in 

the formation of a “tail” and small pearls. According to 
the method of this invention a drop 10 of gelating paste 
is forced through an ori?ce 11. As the drop 10 sinks 
rapidly into the liquid 12, the “tail” 13 is left behind (FIG 
URE 1d) and breaks forming small pearls 14 (FIG 
URE 1e). 

In order to prevent the formation of small pearls, the 
drops of gelating paste are momentarily retained at the 
surface of the congealing liquid. The length of time 
which the drops must be held just below the surface of 
the congealing liquid varies depending upon the constitu 
tion of the gelable colloid and the weight of the drops. 
The more viscous the drops the longer the period of 
time they must be retained just below the surface of the 
liquid. The length of time for any particular paste for 
mulation is easily determined by dropping the paste into 
the liquid and noting the length of time that it must be 
held at the surface so that small pearls will not be formed. 
The holding time is usually 1 second or less. 
The drops can be delayed at the surface as illustrated 

in FIGURES 2a to 2e of the drawing by placing means, 
such as a conduit 15, at the surface of the congealing 
liquid 12 so that the drop 10 is momentarily retained 
thereon’ to give the connection 17 between the pearl and 
the mouthpiece time to break before a “tail” has been 
formed. The conduit is preferably placed at an angle of 
45° to the liquid surface. The slope of the trough can 
be varied so as to shorten or lengthen the time the drops 
are retained just below the surface. It is also possible 
to use a funnel 16 with a short lip as illustrated in FIG 
URE 3. 

In the case of gelating pastes congealed by cooling, 
the temperature of the congealing liquid in the bath is 
varied so that at the surface the temperature is kept at 
the same temperature as the gelating paste, and is then 
decreased successively so as the drops fall through the 
liquid they will be cooled and caused to congeal. This 
is easily accomplished by having the liquid in a high ver 
tical tube, for example, where the temperature is higher 
at the top ‘and successively decreases towards the bottom. 
As the drops solidify and sink through the congealing 
liquid they will congeal when they reach the cool regions 
of the liquid. 

Colloids which are congealed by neutralization require 
only that the congealing liquid neutralize the colloid; 
there is no necessity that the congealing liquid be main 
tained with zones of varying temperature. 
The congealed pearls are then collected and the bath 

liquid is removed by washing with a suitable solvent. If 
a para?in oil has been used as the immiscible liquid, 
benzene, methyl chloride, trichloroethylene, etc., are suit 
able solvents. The pearls are then dried. - The water may 
be removed from the pearls by extracting with a suitable 
water-soluble solvent, such as, acetone, methyl-, ethyl-, 
or propyl alcohol, dioxane, etc. In order to prevent the 
pearls from sticking together or being deformed by too 
rapid a drying, it is preferred to leave on a thin ?lm of 
the bath liquid during the Washing step and not to ?nish 
the complete washing off of the liquid until after the 
pearls have been completely dried. 
The pearls can be further processed by coating them 

or, if desired, it is possible to coat them with other medi 
cations. 
The following examples are given by way of illustra 

tion to show speci?c embodiments of the invention. 
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Example I 

A vitamin containing pearl is prepared according to 
the following formula: 

Gms. 
Glycerin ________________________________ __ 400.0 

Partially hydrolyzed starch (water soluble) _____ 945.0 
Gelatin ________________________________ __ 1140.0 

Thiamine hydrochloride ___________________ __ 27.3 

Ribo?avin .. _ __ 9.0 

Pyridoxine hydrochloride __________________ __ 21.0 

Panthenol _______________________________ __ 25.2 

Nicotinamide ____________________________ __ 210.0 

Vitamin A palmitate 1 million u.i./ gm ________ __ 60.0 
Vitamin D3 palmitate 2 million u.i./ gm _______ __ 30.0 
Vitamin E acetate ________________________ __ 22.1 

Vegetable oil ____________________________ __ 500.0 

Peppermint oil ___________________________ __ 15.0 

Methylparaben ___________________________ __ 5.4 

Ethylene diamine tetracetic acid ___________ __ 5.0 
Hydrochloric acid 5% to make pH=4.3. 
Distilled water, to make 5400.0 gms. 

Mixture A: The ribo?avin and nicotinamide are dis 
solved by heating in 1800 gms. of distilled water. Then 
methylparaben is added and the heating is continued 
till the methylparaben is dissolved. The heating is then 
discontinued, and ethylene diamine tetracetic acid, glycerin 
is added with stirring and the mixture is kept at 60° C. 
so that the gelatin will remain dissolved. 
Mixture B: The vitamin A palmitate, vitamin D3 pal 

mitate, vitamin E and peppermint oil are dissolved in 
vegetable oil. 
Then thiamine hydrochloride, pyridoxine hydrochlo 

ride and panthenol are added to mixture A and dissolved. 
The mixture B is emulsi?ed with A by vigorous stirring. 
‘Hydrochloric acid is added with stirring till the pH of 
the solution is 4.3, after which distilled water is added 
to make full weight, and the paste is stirred until it is 
homogeneous. 
The gelable paste is then expelled from an ori?ce so 

that it falls drop by drop into a liquid bath of para?in 
oil. The drops, which weigh about 0.4 gm. each, are 
retained just below the surface of the para?in oil for a 
period of about 1/2 second and then cooled as they fall 
to the bottom of the bath to form congealed pearls. 
The pearls are of a uniform size and shape and con 

tain a uniform dosage of the vitamins. There was no 
“tail” formation and no resultant small or deformed 
pearls. 

Example 2 

A vitamin containing pearl is prepared according to 
‘ the following formula: 

Gms. 
Gelatin _________________________________ __ 800.0 

Partially hydrolyzed starch (water soluble) ____ __ 500.0 
Glycerin ________________________________ __ 530.0 

Methylparaben ___________________________ __ 4.0 

Ethylene diamine tetracetic acid _____________ __ 4.0 
Vitamin A palmitate 1 million u.i./ gm ________ __ 575.0 
Vegetable Oil _____________________________ __ 175.0 

Distilled Water, to make 4000.0 gms. 

The methylparaben is dissolved by heating in 1400 gm. 
distilled water. The solution is put on a Water bath 
at 60° C., and ethylene diamine tetracetic acid, hy 
drolyzed starch and glycerin are added. When the solu 
tion is homogeneous, the gelatin is pressed carefully into 
the same, letting as little air as possible come into the 
solution. It is then stirred every now and then until 
the gelatin is dissolved. The vitamin A palmitate is dis 
solved in the oil, and the solution added with stirring to 
the gelatin paste. Distilled water is added to make full 
weight, and the paste is vigorously stirred till it is com 
pletely emulsi?ed. 
The paste is then formed into pearls by following the 



3,017,688 
5 

procedure set forth in Example 1 with the drops being 
retained for only 1A of a second. 

Uniform pearls are formed which contained 5,000 
iii. of vitamin A. 

Example 3 

A hormone containing pearl is prepared according to 
the following formula: 

Gms. 
Gelatin _____ __ ____ 760.0 

Syrup ____________________________________ __ 400.0 

Glycerin _________________________________ __ 500.0 

Vegetable Oil _____________________________ __ 940.0 

Chlortrianisene ___________________________ __ 60.0 

Methylparaben __________________ __. _______ __ 4.0 

Erythrosine ______________________________ __ 2.0 

Distilled Water, to make 4000.0 gms. 

The methylparaben is dissolved in 1300 gm. distilled 
water by heating. The solution is put on a water bath 
at 60° C., and erythrosine, syrup, glycerin and gelatin are 
added and dissolved. Then chlortrianisene is dissolved 
in vegetable oil by careful heating to 80° C., and emul 
si?ed with the gelatin solution to form a paste. 
The paste is then formed into pearls by following the 

procedure set forth in Example 1 with the drops being 
retained just below the surface of the congealing liquid 
for 1/4 of a second. 
Uniform pearls are formed which contain 0.006 gm. 

of chlortrianisene. 
The chlortrianisene pearls are an example of a prepara 

tion where the active ingredients are in the state of an 
over-saturated oil solution. This solution is emulsi?ed 
into the gelatin paste where it retains its oversaturated 
character, in the form of microscopical drops. By pre 
paring oversaturated oil solutions after this method, the 
gross weight of a preparation can be reduced, which is 
of importance if the preparation in question--when pre 
pared in a conventional method-would have to be taken 
in large gross doses. 

It is to be understood that the present invention con 
templates the use of a large variety of medicines aside 
from the one speci?cally illustrated in the speci?c ex 
amples. It is possible to incorporate antibiotics, anti 
spasmotics, alkaloids, etc., into the gelable colloids to 
form pearls having these medicines dispersed there 
through. 
The present invention makes it possible to produce 

pearls of a single uniform size and shape which contain 
a standard dose of medicinal material by a continuous 
method. 

There ‘are many other different embodiments of the 
invention which may be made without departing from 
the spirit and scope hereof and it is to be understood that 
this invention is not limited hereto except as de?ned in 
the appended claims. 

I claim: 
1. A method of preparing homogeneous medicated 

pearls which comprises, dispersing a predetermined quan 
tity of a medicinal preparation in a solution of a gelable 
colloid, adding said dispersion from an ori?ce by drops 
into a congealing liquid, momentarily retaining said 
drops just below the surface of said liquid after separa 
tion of said drops from said ori?ce and congealing said 
drops as they sink in said liquid to form pearls with said 
medicine dispersed therethrough. 

2. A method of preparing homogeneous medicated 
pearls which comprises, dispersing a predetermined quan 
tity of medicinal material in a solution of a gelable col 
loid, adding said dispersion from an ori?ce drop by drop 
through the air into a congealing liquid, momentarily re 
taining said drops just below the surface of said liquid 
after separation of said drops from said ori?ce, causing 
said drops to travel down through said liquid and con 
gealing said drops in the course of said travel to form 
said drops into pearls containing said medicinal prepara 
tion dispersed therein. 
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3. A method of preparing homogeneous medicated 

pearls which comprises, dispersing a predetermined quan 
tity of medicinal material in a solution of a gelable col 
loid, heating said dispersion of medicinal material and 
colloid to maintain the same in a liquid state, adding said 
dispersion from an ori?ce by drops into a congealing liquid 
having an upper part of substantially the same tempera 
ture as that of said dispersion, momentarily retaining said 
drops at the upper part of said liquid after separation of 
said drops from said ori?ce, causing said drops to sink 
through said liquid and gradually decreasing the tempera 
ture of said liquid in said bath in a downward direction 
to cause said colloid drops to congeal and to for-m pearls 
containing said medicinal preparation dispersed therein. 

4. A method of preparing medicated pearls which com 
prises, dispersing a predetermined quantity of medicinal 
material in a solution of a gelable colloid, adding said 
dispersion from an ori?ce by drops into ‘a congealing 
liquid, momentarily retaining said drops at the upper part 
of said liquid after separation of said drops from said 
ori?ce, causing said drops to sink through said liquid to 
neutralize said drops and cause them to congeal. 

5. A method of preparing homogeneous medicated 
pearls which comprises, dispersing a predetermined quan 
tity of a water-soluble medicinal material in an aqueous 
solution of a gelable colloid, adding said dispersion from 
an ori?ce by drops into a congealing liquid, momentarily 
retaining said drops just below the surface of said liquid 
after separation of said drops from said ori?ce and cans 
ing said drops to travel down through said liquid and 
congealing the same in the course of said travel to form 
pearls of said colloid in congealed form containing said 
medicinal preparations dispersed therein. 

6. A method of preparing homogeneous medicated 
pearls which comprises, dissolving ‘a predetermined quan 
tity of a water-insoluble medicinal preparation in an oil 
in which it is soluble, dispersing said oil solution in an 
aqueous solution of a gelable colloid, adding said dis 
persion from an ori?ce by drops into a congealing liquid, 
momentarily retaining said drops just below the surface 
of said liquid after separation of said drops from said 
ori?ce, allowing said drops to travel down through said 
liquid and congealing the same in the course of said travel 
to form said drops into pearls containing said medicinal 
preparation dispersed therein. 

7. The method as set forth in claim 3 which includes 
the steps of incompletely removing the immiscible liquid 
adhering to said congealed pearls by washing with a 
solvent, drying said pearls and thereafter removing the 
remaining adherent immiscible liquid. 

8. A method of preparing homogeneous medicated 
pearls which comprises‘, dispersing a predetermined quan 
tity of medicinal material in a solution of a gelable col 
loid, heating said dispersion and maintaining the same at 
a temperature above 45° C., adjusting the pH of said 
dispersion closely to the isoelectric point of said colloid, 
adding said dispersion from an ori?ce by drops into an 
immiscible liquid, having substantially the same tempera 
ture as said dispersion, momentarily retaining said drops 
just below the surface of said liquid ‘after separation of 
said drops from said ori?ce, congealing said drops as they 
slowly sink through said liquid to form pearls, removing 
said pearls from said liquid bath, washing said pearls with 
a solvent to remove the adherent immiscible liquid and 
drying said pearls. 
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