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[57] ABSTRACT 
A method for making ?lled capsules containing dry material in 
which the dry material is placed into a capsule body to a level 
slightly below the open end of the body and a measured 
amount of molten gelatin is placed over the body's open end in 
contact with the dry material whereby upon solidi?cation of 
the molten gelatin a fused joint is effected with the capsule 
body’s open end. 

1 Claims, 4 Drawing Figures 
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FILLED CAPSULES 

BACKGROUND OF THE INVENTION 

Filling pre-formed empty hard-gelatin capsule bodies with 
medicinal or other dry powders, then closing with a pre 
formed capsule cap, is the current method of dispensing many 
dry medicines. This method of closing hard-gelatin capsules is 
universally acceptable in all pharmaceutical houses but has 
certain disadvantages. Many hard-gelatin capsules contain 
very expensive formulations, and some even contain small 
compressed tablets of a second medicament designed to sup 
plement the action of powders in the capsules. Unauthorized 
persons may, and frequently do, remove the cap from the cap 
sule, dilute the powder component with a suitable ?ller, then 
re?ll the capsule with the diluted original contents. The ex 
pensive; tablet in some capsules may also be removed. The 
usual method of detection of this unauthorized modification 
of the formula is failure to obtain expected therapeutic 
response on admimistration of the medication. 
An even more common problem is the accidental separa 

tion of ‘one or several capsule caps from their ?lled bodies 
while being handled and shipped. Powder from the separated 
bodies _will sift among other capsules in the bottle causing 
them to take on an unappealing dusty appearance. If the 
powder is bitter, then it may be necessary to discardthe entire 
contents of the bottle. 

Certain manufacturers eliminate the above problems by 
sealing the body to the cap by applying a band of hot gelatin 
solution over the junction of the edge of the cap and the side 
of the body of the ?lled capsules. Locking type capsules have 
also been developed with recessed and raised surfaces in the 
capsule caps and bodies which cooperate to minimize’ac 
cidental separation. 

SUMMARY OF THE INVENTION 

I have found that accidental spillage, tampering with and 
pilfering of medication from ?lled capsules can be prevented 
by closing the hard-gelatin capsule bodies by the following 
method. The hard-gelatin capsule body is ?lled with the 
desired‘dry powder to a level slightly below the capsule body’s 
open end. In some instances it may be desireable to then tamp 
or vibrate the ?lled capsule body to obtain a certain degree of 
compacting. After the body has received the powder a mea 
sured amount of molten gelatin is placed over the open end of 
the capsule and in contact with the exposed surface of the dry 
powder. The measured amount is such that a neat-appearing 
curved surface is fused with the body’s open end upon 
coupling and solidi?cation of the molten gelatin. As drying of 
the fused capsule wall and the molten gelatin progresses, the 
fused and softened capsule body wall shrinks tightly to the 
gelatin closure thereby forming a one-piece capsule which is 
impossible to open without destruction. 

“BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view of a ?lled capsule sealed in ac 
cordance with my invention. 

7 FIG. 2 is a longitudinal section of the capsule of FIG. 1. 
FIG. 3 is a longitudinal section of a capsule body ?lled with 

dry powder prior to sealing the body. 
FIG. 4 is a schematic view of the method of this invention 

for sealing ?lled capsule bodies. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to FIGS. 1 and 2, a ?lled and sealed capsule 11 is 
shown containing a dry powder 13. Capsule 11 is a conven 
tional capsule body 15 which has been formed from gelatin. In 
the pharmaceutical industry these partially brittle capsules are 
known as hard-gelatin capsules. A closure 17, also formed 
from gelatin is shown fused with the open end 18 of body 15. It 
is to be noted that the open end 18 is slightly curved inwardly 
due to a shrinkage process to be subsequently explained. 
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In making capsules of the above type, capsule body 15 is 

?rst ?lled with dry powder 13. It is desirable that the top level 
20 of the dry powder is slightly below the body's open end 18. 
Thus, if a particular quantity of powder to be placed in the 
body is such that tamping or vibration is called for, the capsule 
may ?rst be completely ?lled. However, prior to sealing the 
capsule it is desirable to‘ lower the- level of the dry powder to 
approximately one-sixteenth of an inch below a size 0 capsule 
in order to obtain a well-fused closure on the body. 
As shown in FIG. 4, capsule bodies 15 with their open ends 

upward are positioned in a conveyor means 21. Upon ?lling 
the bodies with dry powder the conveyor means may travel 
across a vibratory table or under a reciprocating tamping pad 
23 to obtain a slight lowering of the powder beneath the open 
ends of the capsule bodies. Pad 23 has a resilient surface 26 
which, when pressed onto open ends 18 of the capsules, 
slightly depresses the powder level 20. The capsule bodies are 
then conveyed to a sealing station which in the schematic 
drawing of FIG. 4 introduces a measured amount of molten 
gelatin 22 onto each body’s open end. The preferred amount 
of molten gelatin to be dropped onto the open end of a size 0 
capsule body is approximately 0.22 ml. The temperature of 
the molten gelatin is preferably between l30°—l60° F. 
A valve means 24, is provided in communication through 

conduit 25 with a reservoir of molten gelatin 27. Valve means 
24 may comprise a structure similar to a hypodermic syringe 
which is activated in synchronization with the advance of the 
unsealed capsules to automatically drop a predetermined 
amount of molten gelatin. 
The ?lled, and now sealed, capsule bodies are left in their 

conveyor until closure 17 has completely solidi?ed and dried 
sufficiently to avoid sticking with other ?lled and sealed cap 
sules. As the drying of closure 17 occurs, the now softened 
body end 18 fuses and shrinks tightly to the closure, thereby 
forming a unitary capsule that cannot be separated without 
destroying it. The capsule body end 18 is drawn inwardly and 
the inner surface of closure 17 is drawn upwardly due to the 
shrinkage processes during the solidifying of the molten 
gelatin. 
The advantages of producing capsules of this method are 

numerous and include substantial savings in cost and time with 
respect to material and production methods. Since only a cap 
sule body is used with a small amount of additional gelatin for 
closure 17, it is apparent that nearly twice as many capsules 
can be made with the same amount of gelatin normally 
required for forming two-piece capsules. In the prior art the 
?lling and assembling of two-piece capsules has required ap 
paratus that must be maintained without any wear on the 
parts. In particular, the problems normally encountered in as 
suring that the joining process of telescoping a cap over a body 
does not split a cap or body section are eliminated. Current 
production of two-piece capsules has required discarding an 
entire capsule when a ?aw is detected in either the cap or 
body. The capsule of this invention, if defective, calls for only 
the discarding of the body and the small closure 17. The wall 
thickness of a capsule body for my novel capsule is not a criti 
cal dimension since it is no longer necessary to telescope a cap 
section over it. 
The ?lling operation for producing capsules in accordance 

with my invention is substantially speeded up over that cur 
rently in use for two-piece capsules; Since may method uses 
only a body it is no longer necessary to separate a cap section 
from a body section prior to ?lling the body section. A bank of 
automatic syringes may be used to deliver the measured 
amounts of molten gelatin onto the open ends of the ?lled 
bodies. Thus, relatively simple equipment may be used to seal 
at least 100 capsule bodies per minute in a single row. In a 
large production operation a number of rows of capsule 
bodies can be simultaneously ?lled thereby producing several 
hundred sealed capsules per minute. The drying cycle of these 
sealed capsules may be accelerated by providing a flow of con 
trolled dehumidi?ed air at a predetermined temperature. 
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This method has been found applicable for all sizes of cap 
sules. Upon determining the amount of shrinkage occurring 
for a particular size capsule body, a predetermined amount of 
molten gelatin may be dispensed by the syringes to produce a 
smooth contoured end that is esthetically appealing to the 
trade. Closure 17 may be of a different colored gelatin to pro 
vide a two-color combination capsule. Where two-piece cap 
sulcs have generally called for printing of a company’s logo on 
each capsule section, it is apparent that this printing operation 
may be halved by merely printing on the capsule body‘ 
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lclaim: 
1. An ingestible tamper-proof pharmaceutical dosage form 

comprising a hard-gelatin capsule body having a substantially 
cylindrical side wall extending from a closed end to an open 
end, ?lled with a dry powder up to about one-sixteenth of an 
inch from the open end, and sealed by fusing a pre-determined 
measured amount of molten gelatin at from about 130° F. to 
about 160° F. over the dry powder and onto said body‘s open 
end. 
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