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(57) ABSTRACT 

The invention concerns a device for dispensing an active 

substance to be used in a biological medium, in particular in 
the rumen of an animal, comprising: a sealed receptacle (1, 
21, 41, 71, 81, 100, 120, 130) for containing the said 
substance, and having at least one opening; means for 
provisionally closing the opening of said receptacle, said 
closing means being maintained closed by at least one 
biodegradable element (13, 23, 45, 55, 65, 78, 89, 109, 113, 
125, 135), such that subsequent to the biological degradation 
of said element, the closing means completely releases said 
opening. 
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DEVICE FOR RELEASING WITH DELAYED 
EFFECT AN ACTIVE SUBSTANCE, IN 

PARTICULAR VETERINARY 

[0001] Device for the delayed release of an active sub 
stance, especially a veterinary active substance The inven 
tion relates to a device for the delayed release of an active 
substance, especially a veterinary active substance. 

[0002] In the past ?fteen years, much research has been 
carried out in veterinary pharmacy in order to optimize the 
release of medicinal products in domestic rearing animals or 
pets. 

[0003] One of the main aXes of research is directed 
toWards developing anthelmintic compounds intended for 
the treatment of the verminoses of ruminants (bovines, 
goats, etc.). 
[0004] As regards the oral route, the most common for 
mulations involve medicinal premiXes or granules contain 
ing anthelmintic agents. More sophisticated formulations 
have also been designed for the oral route. These alloW 
release of the active principle over a longer period of time 
and thereby avoid the need to regularly retreat the animals 
and to seek them out in the pasture in order to administer 
treatment. These devices With sustained release of active 
principle (also knoWn as intraruminal diffusers or boli) alloW 
release of the active principle by diffusion across a matrix 
eXcipient by erosion of one of the components constituting 
the device, by the action of an electronic system Which 
alloWs programmed release over time, or alternatively by 
osmotic pressure. 

[0005] These devices are maintained in the rumen of the 
ruminants either by means of the density of the device or its 
speci?c geometry Which prevents regurgitation of the bolus 
during rumination. 

[0006] HoWever, on account of the constraints imposed by 
the siZe of the device Which needs to be administered and the 
daily amount of product Which needs to be released in order 
to obtain a pharmacological effect, one of the major prob 
lems lies in the fact that the active principle is released over 
an insuf?cient period, 140-150 days at most, With the 
amount of active principle released not increasing during the 
season in pasture, or even decreasing over time. 

[0007] In addition, another draWback is that the active 
principle is essentially released during the ?rst months in 
pasture, When the ?elds contain a relatively loW number of 
Worms and eggs, While the digestive tract and the lungs of 
the animals contain feW Worms or larvae at the start of the 
season in pasture. As a result, the animals generally shoW no 
infestation or any clinical signs due to verminoses during 
this period. 

[0008] Furthermore, the immediate release of the active 
principle When the animals are placed in pasture at an early 
stage compromises the release of this active principle at a 
stage at Which it Would be necessary, ie in July and August. 

[0009] Early release of the active principle also has the 
draWback of avoiding contact betWeen the host and the 
infesting agent at a stage When this contact Would alloW the 
ruminant to acquire immune protection against these para 
sites. 

[0010] Aneed thus eXists for a device Which Would, on the 
one hand, alloW a lag phase after ingestion of the device by 
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the animal, before any release of active principle at the 
moment When the animals are placed in pasture, and Which 
Would, on the other hand, ensure a release of an active agent, 
in particular an anthelmintic agent, continuously or prefer 
ably in Waves, in an amount increasing as a function of time 
during the months of July and August. 

[0011] So as to satisfy such a need, the subject of the 
invention is a device for distributing an active substance, this 
device being intended to be used in a biological medium, in 
particular the rumen of an animal, comprising: 

[0012] a leakproof container intended to contain the 
said substance, the said container comprising at least 
one opening; 

[0013] a means for temporary closure of the opening 
of the said container, the said closure means being 
held closed by at least one biodegradable compo 
nent, such that, after the said component has biode 
graded, the closure means completely frees the said 
opening. 

[0014] In a ?rst embodiment, the container is a ?exible 
leakproof sachet or a leakproof sachet With a certain amount 
of rigidity and Which can be rolled up and unrolled. Any 
nonbiodegradable leakproof material may be suitable. Men 
tion may be made of a nonbiodegradable polymer, in par 
ticular a polypropylene, polyester, polyvinyl, etc. 

[0015] The closure means advantageously includes a 
member formed of tWo components Which are applied one 
on top of the other. 

[0016] These tWo components can be held together at each 
of their ends by the biodegradable component. They can also 
be linked together by a portion forming a hinge and held 
together at only one end by the said biodegradable compo 
nent. 

[0017] These tWo components preferably comprise 
complementary longitudinal grooves on their inner face, 
such that, When the tWo components are applied one on top 
of the other, the grooves interlock and ensure the total 
leaktightness of the closure means. 

[0018] The closure means advantageously comprises a 
clip, Which is normally open, and is held closed by means of 
the biodegradable component, the said clip preferably hav 
ing arms comprising interlocking grooves. 

[0019] In a second embodiment, the container is formed of 
a rigid cup of cylindrical shape, closed at one of its ends and 
open at its other end, and the means for temporary closure 
of the said open end comprises a disk pierced With a central 
ori?ce, a stopper Whose shape matches that of this central 
ori?ce and Which is held on the said central ori?ce by the 
biodegradable component supported by a ring, and by a 
collar intended to be ?Xed onto the cup in order to keep the 
disk and the ring applied against the open end of the said 
cup. 

[0020] In a third embodiment, the receptacle is formed of 
a cylinder comprising a ballasting component at one of its 
ends and a stopper provided With perforations at these [sic] 
other end, and this cylinder comprises several superposed 
compartments each containing an active substance, the said 
compartments being interconnected and each being closed 
off by the said temporary closure means. 
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[0021] Each compartment is formed of a cartridge pro 
vided With outer screw threading at one of its ends and inner 
screW threading at its other end. 

[0022] In this embodiment, the means for temporary clo 
sure of each compartment comprises a disk pierced With a 
central ori?ce, a stopper Whose shape matches that of this 
central ori?ce and Which is held on the said central ori?ce by 
the biodegradable component supported by a ring applied 
onto the said disk by the cartridge of the adjacent compart 
ment. 

[0023] In a fourth embodiment, the receptacle is formed of 
an envelope of elongate shape made of leakproof material 
Which is not biologically degradable, the receptacle com 
prising an opening at at least one of its ends and containing 
a matrix formed of a resin in Which particles of a high 
density material and particles of the said active substance are 
distributed, the said opening being held closed by the said 
biodegradable component. 

[0024] The envelope comprises an opening at each of its 
ends and the matrix comprises a passage extending over the 
entire length of the said matrix and aligned in the axis of the 
said openings, each of these openings being closed off by a 
stopper made of nonbiodegradable material and the said 
stoppers being linked together by the said biodegradable 
component. 

[0025] In a ?fth embodiment, the receptacle is formed of 
a cylindrical container comprising tWo half-shells linked 
together at one of their ends by a portion forming a hinge and 
at its other end by the said biodegradable component in order 
to keep the container temporarily closed. 

[0026] The half-shells are advantageously designed to 
contain a delayed-release form of an active principle of the 
type comprising a matrix in Which an active principle is 
dispersed and a central holloW being pro- vided in the said 
matrix in order to alloW a graded release of the active 
principle based on the dif- ferences in migration path of the 
active principle from the matrix to the central holloW. 

[0027] The biodegradable component advantageously 
consists of a thread or a strip made of a biologically 
degradable polymer. 
[0028] Any biodegradable polymer material is suitable. 
Mention may be made of polyglycolic acid (PGA), poly 
lactic acid (PLA) or a copolymer of polyglycolic acid and of 
polylactic acid (PLGA), poly(e-caprolactone) (PCL), 
poly(p-dioxanone), polyanhydrides, polyorthoesters, etc. 

[0029] In one preferred embodiment of the invention, the 
biodegradable component consists of a surgical suture 
thread, in particular a single-?lament or braided surgical 
suture thread. 

[0030] Threads of this type Which may be suitable are, in 
particular, polyamides, such as those described in Us. Pat. 
No. 5,068,220, polyglycolic acid polymers, for example the 
one sold under the brand name Vicryl®; a copolymer of 
glycolic acid and of lactic acid, for example the one sold 
under the brand name Dexon®; a copolymer of trimethyl 
carbonate and of glycolic acid, for example the one sold 
under the brand name Maxon®; a poly(p-dioxanone), for 
example the one sold under the brand name PDS II®, an 
e-caprolactone/glycolic acid block copolymer, for example 
the one sold under the brand name Monocryl®. The diam 

Jul. 25, 2002 

eter of the thread or strip is variable and depends on the siZe 
of the device, the nature of the material used and the time 
after Which its degradation is desired. 

[0031] Aperson skilled in the art is capable of determining 
the thickness of this thread or strip, by means of routine 
calculations. Preferred suture thread siZes correspond to the 
numbers: 0, 1/0 and 2/0. 

[0032] Closure of the strip or suture thread is ensured by 
maintaining tension on the ends of the strip or thread, by any 
suitable means, in particular by means of a knot or any 
external device for holding together the free ends of the 
thread or strip, such as adhesive, Wax, a non-degradable 
polymer, a circlip, etc. 

[0033] Abioresorbable screW made of a material Which is 
resorbed by hydrolysis, such as a high molecular Weight 
polymer of polylactic acid or polycaprolactone type, is also 
advantageously used. 

[0034] AscreW of this type is used in maxillofacial surgery 
and is sold under the name Phusiline®. 

[0035] The biologically active substance advantageously 
consists of a medicinal product, in particular an anthelmintic 
agent, a groWth promoter, etc., the device being intended in 
this case to be introduced into the stomach of a ruminant. 

[0036] When the device is a ?exible sachet, in particular, 
and When the suture thread has lost its mechanical proper 
ties, the release of the active substance can be facilitated by 
formulating the active principle in an effervescent pharma 
ceutical form or by adding an effervescent mixture With no 
pharmacological properties into the sachet along With the 
diffuser. In this case, the mixture can consist of citric acid 
and sodium bicarbonate, or other mixtures Whose hydration 
produces a gas. 

[0037] By dilating the ?exible sachet, this gas facilitates 
the release of the active substance into the surrounding 
biological medium. 

[0038] In order to avoid regurgitation phenomena, the 
device according to the invention, in particular in the form 
of the ?rst embodiment of the invention, can be inserted in 
a bag Which is provided With perforations or Which alloWs 
easy diffusion of the active principle, or the sachet of the 
device Will contain either a rolled-up sheet Which, after 
unrolling, Will prevent regurgitation of the device, or Will be 
made more dense by the addition of a component for 
increasing the density. 

[0039] Advantageously, the device then comprises a ?ex 
ible or deformable sachet containing a support sheet in 
Which an active principle is dispersed, the said support sheet 
being designed so as to be able to be arranged positively, by 
deformation, in a ?rst rolled-up form and to take a second 
form in the rumen, the device being held in the rumen by 
virtue of this second form. 

[0040] A subject of the invention is also a device as 
described for the ?rst embodiment of the invention, com 
prising a ?exible or deformable sachet containing a support 
sheet of the abovementioned type, the sachet and the support 
sheet being in a rolled-up form With the closure means 
located inside the roll, and the assembly being held in this 
rolled-up form by a positive deformation means Which can 
be rapidly eliminated in the rumen. 
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[0041] The perforated sheet or sheet provided With perfo 
rations can also be rolled up around the device and the 
assembly included in a bag as described above. 

[0042] Systems of this type in the form of a matrix capable 
of rolling up and unrolling once in the rumen of an animal 
are described in EP 334,516, US. Pat. No. 3,844,285 and EP 
10,967. 

[0043] The regurgitation phenomena can also be avoided 
by providing the device of the invention, in particular in the 
second, third and fourth embodiments of the invention, in an 
elongated cylindrical form provided With a ballasting com 
ponent. 

[0044] A subject of the invention is also a system for 
distributing one or more active substances, Which is 
intended to be used in a biological medium, in particular the 
rumen of an animal, this system comprising at least tWo 
devices arranged one inside another, each container contain 
ing, optionally besides the said active substance, at least one 
other similar container, or each container being contiguous 
With the others. 

[0045] In a ?rst embodiment of the multi-container system 
of the invention, the system comprises a ?rst outer device as 
described above in relation to the ?rst embodiment of the 
invention, preferably containing an active substance and in 
turn comprising at least one other similar device containing 
a biologically active substance, this substance preferably 
being different from the one contained in the outer device or 
the device(s) arranged in the outer device. This system thus 
alloWs the release of biologically active substances of dif 
ferent nature, in particular of the substances Which are 
incompatible in terms of chemical and/or physical stability 
or Which are pharmacologically incompatible. 

[0046] In a second embodiment of the multi-container 
system, the devices are organiZed in a nesting arrangement. 
In other Words, the system comprises a ?rst outer device 
containing, besides an active substance, a device of smaller 
siZe Which contains, besides a second active substance, a 
third device smaller than the second device, and so on. 

[0047] One-or other of the systems described above can be 
designed so as to provide a sequential release as a function 
of the pharmacological, chemical and physical properties of 
several different active principles. 

[0048] The active substances can be of different nature, or 
of the same nature and of different dosages. It is thus 
possible to provide a system of devices arranged one inside 
another in a nesting manner, in Which the containers for the 
respective devices contain the same active substance, but at 
increasing doses, in going from the outermost system to the 
innermost system. In this manner, release of the biological 
substance Will be obtained over time, such that, When this is 
an anthelmintic substance, the maximum dose Will be 
released at a chosen moment, for example at the end of the 
season in pasture, or alternatively the release of active 
principles in different physical forms, for example a liquid 
active principle and another solid. 

[0049] Nonlimiting examples of active principles With 
pharmacological activity Which can be administered by 
means of a device and/or a system according to the invention 
are anthelmintic agents such as ivermectin, morantel tartrate, 
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levamisole hydrochloride, oxfendaZole, etc., trematicides, in 
particular rafoxanide, antibiotics and vaccines. 

[0050] The invention Will be described in greater detail in 
the description Which folloWs, for Which reference Will be 
made to the attached ?gures in Which: 

[0051] FIG. 1 represents an exploded perspective vieW of 
a ?rst embodiment of a device according to the invention 
representing a container and its closure means; 

[0052] FIG. 2 represents a perspective vieW of the con 
tainer according to the ?rst embodiment of the invention, 
held closed by means of a clip; 

[0053] FIG. 3 represents a variant of the mode of closure 
of the clip in the device according to the ?rst embodiment of 
the invention; 

[0054] FIG. 4 represents a system composed of several 
devices according to the ?rst embodiment of the invention, 
arranged one inside another; 

[0055] FIG. 5 represents a system composed of several 
devices according to the ?rst embodiment of the invention, 
organiZed in a nesting arrangement; 

[0056] FIG. 6 represents a perspective vieW of a second 
embodiment of a device according to the invention, in a 
form Which is particularly suitable for administration to a 
ruminant; 

[0057] FIG. 7 represents an exploded perspective vieW of 
a device according to the invention representing a container 
and its closure means; 

[0058] FIG. 8 represents a longitudinal vieW of a third 
embodiment of a device according to the invention; 

[0059] FIG. 9 represents an exploded perspective vieW of 
one part of the device according to the third embodiment; 

[0060] FIG. 10 represents a biodegradable com- ponent in 
the form of a biodegradable screW; 

[0061] FIG. 11 represents a vieW in longitudinal cross 
section of a fourth embodiment of a device according to the 

invention; 

[0062] FIG. 12 represents a front vieW of a ?fth embodi 
ment of a device according to the invention, in the closed 
position; 

[0063] FIG. 13 represents a front vieW of the device 
according to the ?fth embodiment, in the open position. 

[0064] The device 1 represented in FIG. 1 comprises a 
container 2 formed of a ?exible leakproof sachet, three sides 
of Which are Welded, the fourth side 3 being held open. 

[0065] The device also comprises a means for temporary 
closure of the open end 3 of the sachet 2. In this embodi 
ment, this closure means consists of a clip 4 comprising tWo 
arms 5 and 6 linked at one of their ends by a linking portion 
4a forming a hinge to hold the arms 5 and 6 of the clip in 
the open position in the absence of an external force. 

[0066] Each arm 5 and 6 comprises longitudinal grooves 
7 on its inner face. 

[0067] A channel 8 extends over the outer faces 9 of the 
said arms. 
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[0068] The open end 3 of the ?exible leakproof sachet 2 in 
Which the active principle, in this case a tablet 12, has been 
placed, is placed betWeen the open arms 5, 6 of the clip 4. 
These arms are then squeezed together as represented in 
FIG. 2, the grooves 7 interlocking, and held in this con 
?guration by means of a biodegradable suture thread 13 
located in the channel 8, the tWo ends of Which are linked by 
means of a knot 14. 

[0069] In this form, or after introduction into a perforated 
bag comprising an unrollable rolled-up sheet as described 
above, the device is introduced into the rumen of a bovine 
in a knoWn manner, With the aid of a pistol commonly used 
for introducing boli into the digestive tract of a ruminant. 
The device can also be rolled up on itself, as described later. 

[0070] On contact With the gastric juice in the rumen, the 
biodegradable suture thread 13 degrades gradually until it is 
broken, promoted by the tension exerted on the arms 5, 6 of 
the clip 4, at the desired moment of release of the active 
principle. 
[0071] This tension exerted on the arms of the clip can also 
be increased by applying a spring system, not represented, 
betWeen the arms 5, 6 of the clip 4. 

[0072] FIG. 3 represents a variant of the mode of ?xing of 
the suture thread 13 onto the arms 5, 6 of the clip 4. In this 
embodiment, the arms 5, 6 each contain a hole 15. The 
biodegradable suture thread 13 is introduced into these holes 
and its ends are linked by any means, in particular a knot. 

[0073] Also as a variant, the arms of the clip can comprise 
a ring at their end, in Which case they are held together by 
means of a thread passing through the tWo rings, the ends of 
the thread being linked together by a suitable means, for 
example a knot. 

[0074] The durations after Which a device as described 
above releases the active principle it contains Will be given 
beloW. The threads used are all No. 2/0 threads, With a 
diameter of betWeen 0.30 and 0.35 mm. 

Time after Which the 
substance is released 

Nature of the No. 2/0 
suture thread 

Cat gut 7-10 days 
Chromium plated cat gut 21—28 days 
Vicryl Rapide 12 days 
Monocryl ® 21 days 
Vicryl ® 30 days 
PDS II 60 days 

[0075] FIG. 4 represents a distribution system according 
to the invention comprising a ?rst device 21 as described 
above, but With a closure member 22 comprising tWo 
components Which ?t together in a leak-tight manner, the 
tWo components being held together at each of their ends by 
means of a biodegradable thread 23 inserted into a channel 
24, and the tWo ends of Which are linked together by means 
of a biodegradable suture thread 23 as described above. 

[0076] This ?rst outer device comprises a ?exible sachet 
26 containing an anthelmintic active principle in the form of 
a tablet 27, as Well as tWo other identical devices 31, 32 
Which are smaller than the ?rst outer device 21. The ?exible 
sachet 33 of the device 31 comprises, for example, a tablet 
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34 of an anthelmintic active principle and the ?exible sachet 
35 of the device 32, a gelatin capsule 36 containing a vaccine 
the form of a lyophiliZate, these tWo compounds shoWing 
pharmacological and possibly chemical incompatibility. 

[0077] In another application, one of the devices can 
contain an acidic anthelmintic agent, for example levamisole 
hydrochloride, or a strongly basic anthelmintic agent; 
another device in this case containing, for example, an 
antibiotic Which can be decomposed in acidic or strongly 
basic medium. 

[0078] In yet another application, one of the devices can 
contain an active principle in the form of an anion, and 
another device can contain an active principle in the form of 
a cation, so as to avoid the formation of a pair of ions. 

[0079] By virtue of this embodiment, a simultaneous or 
staggered release can be obtained, depending on the nature 
and/or thickness of the biodegradable threads 37, 38 on the 
devices 31, 32 during the summer months When the need for 
an anthelmintic and trematicidal treatment Will be greatest. 

[0080] FIG. 5 represents another distribution system 
according to the invention. 

[0081] It comprises a ?rst outer device 41, as described in 
FIG. 1 or 2, With a closure member 42 identical to those in 
the devices of FIG. 4. The ?exible sachet 43 of the device 
41 contains a tablet 44 of an anthelmintic active principle at 
a ?rst dose x1 and another device 51, identical to the ?rst but 
smaller than it in siZe. The ?exible sachet 52 of this second 
device 51 contains a tablet 53 of the same anthelmintic 
active principle at a dose x2, as Well as a device 61 identical 
to the ?rst tWo and even smaller in siZe than the second 
device 51, and the ?exible sachet 62 of Which contains a 
tablet 63 of the same active principle at a dose x3. 

[0082] The biodegradable threads 45, 55, 65 of the various 
“nesting” devices 41, 51, 61 are preferably designed so as to 
release their respective active principles in June, preferably 
at the end of June, July and August. The dose x1 released in 
June is the loWest, the proliferation of the parasites being at 
its minimum, Whereas the doses x2 and X3 are released at the 
end of July and the end of August and are suited to the 
increasing amounts of Worms found in pastures at these 
periods, and also to the Weight increase of the animal. 

[0083] When the medicinal product is an anthelmintic 
agent, the threads are preferably designed to alloW a ?rst 
release of product one to tWo months after the animals have 
been placed in pasture (end of April-start of May) and the 
subsequent releases at intervals of 21 to 30 days, corre 
sponding to the larval cycle. 

[0084] FIG. 6 represents a device according to the inven 
tion in a form Which is particularly suitable for administra 
tion to a ruminant, in particular a bovine. 

[0085] This device 71 comprises a deformable sachet 72 
containing a support sheet 73 made of a Water-insoluble 
polymer material, in Which is dispersed a medicinal product. 
The support sheet is designed so as to be able to be positively 
arranged, by deformation, in a ?rst rolled-up form. 

[0086] As represented in FIG. 6, the dimensions of the 
support sheet 73 are slightly smaller than those of the 
deformable bag 72. 



US 2002/0098225 A1 

[0087] The device also comprises a clip 74 Whose arms 75, 
and 76 grip the open end 77 of the deformable sachet 72 and 
are held together With the aid of a suture thread 78 closed 
With a knot 79. 

[0088] In a ?rst stage, the support sheet 73 in Which the 
active principle is dispersed is introduced into the sachet 72 
and the open end of the sachet is closed using the clip 74; the 
assembly is then arranged by positive deformation, for 
eXample by heating the support sheet to a temperature 
sufficient to soften the polymer but not to decompose the 
medicinal product, in the rolled-up form represented in FIG. 
6, such that the clip 74 is inside the rolled-up form. 

[0089] The assembly can be held in this position by an 
appropriate means, for eXample one or tWo strips of adhesive 
paper 81, 82 bearing a Water-soluble adhesive or one or tWo 
strips of a Water-soluble polymer, in particular gelatin. 

[0090] After oral administration, the strips of paper 
become detached or the gelatin dissolves and the device 
unrolls, leaving its ?rst form under the in?uence of the 
elasticity of the support sheet, and taking up a substantially 
?at second form by virtue of Which the device is retained in 
the bovine’s stomach. 

[0091] The polymer support sheet in Which the medicinal 
product is dispersed is, for eXample, of the type described in 
patent EP-010,967. 

[0092] FIG. 7 represents a second embodiment of a dis 
tributor device according to the invention. 

[0093] This device comprises a container denoted as a 
Whole by the reference number 81 and formed of a rigid cup 
82 of cylindrical shape, one end 82a of Which is closed and 
the other end 82b of Which is open. 

[0094] The cup 82 comprises screW threading 83 at its 
open end 82b and on its outer face. 

[0095] Moreover, the container 81 also comprises a means 
for temporary closure of the open opening 82b of the cup 82. 

[0096] This temporary closure means consists of a thin 
disk 84 With an outside diameter substantially equal to that 
of the cup 82 and pierced With a central ori?ce 85, and 
preferably of frustoconical shape. 

[0097] The top of the cone body delimited by the central 
ori?ce 85 faces into the cup 82. 

[0098] The temporary closure means also comprises a 
stopper 86 Whose shape matches that of the central ori?ce 85 
of the disk 84, i.e. of frustoconical shape. 

[0099] The temporary closure means also comprises a ring 
87 Whose outside diameter is substantially equal to the 
outside diameter of the cup 82. This ring 87 comprises a 
central bore 88 inside Which is ?Xed the biodegradable 
component 89 Which holds the stopper 86 in the central 
ori?ce 85 When the container 81 is closed, as Will be seen 
later. 

[0100] The biodegradable component 89 is preferably 
formed of a biodegradable thread Whose ends are ?Xed to 
tWo diametrically opposite points of the bore 88 of the said 
ring 87. 

[0101] Finally, the temporary closure means comprises a 
collar 90 provided With an ori?ce 91 at one of its ends and 
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screW threading, not represented, on its inner face, Which is 
intended to cooperate With the outer screW threading 83 of 
the cup 82. 

[0102] The assembly formed of the disk 84, the stopper 86 
and the ring 87 holding the said stopper 86 on the central 
ori?ce 85 is positioned on the open end 82b of the cup 82 
and this assembly is held on the said open end 82b by the 
collar 90 Which is screWed onto the cup 82. 

[0103] A tablet 92 containing an active principle is placed 
in the cup 82, on Which are successively placed the disk 84, 
the stopper 86, the ring 87 and the collar 90 Which is screWed 
onto the cup 82. 

[0104] The choice of the nature and siZe of the biodegrad 
able thread 89 are determined by the duration after Which the 
degradation of the said thread 89 and the release of the active 
principle by means of the tablet 92, are desired. 

[0105] FolloWing the movements of the medium in Which 
it is placed, for eXample the animal’s movements, the 
stopper 86 then free [sic] the ori?ce 85, into Which the 
surrounding liquid medium penetrates, giving rise to the 
release therein of the active principle contained in the 
container 81. 

[0106] The various components constituting this container 
81 are made of a plastic or metal material. 

[0107] NoW, With reference to FIGS. 8 and 9, a third 
embodiment of the distributor device in accordance With the 
invention Will be described. 

[0108] As represented in FIG. 8, the container of the 
distributor device is formed of a cylinder denoted as a Whole 
by the reference number 100, containing a ballasting com 
ponent 101 at one of its ends and a stopper 102 provided 
With perforations 103 at its other end. 

[0109] The free end of the ballasting component 101 is 
preferably in a frustoconical shape. 

[0110] The cylinder 100 comprises several compartments, 
A, B, . . . N, respectively, Which can each contain an active 

substance. These compartments A, B, . . . N, are intercon 

nected and are each closed off by a temporary closure means. 
One compartment of the cylinder 100 Will be described With 
reference more particularly to FIG. 9, the other compart 
ments being identical. 

[0111] Each compartment is formed of a cartridge 104 
provided at one of its ends With outer screW threading 104a 
and at its other end With inner screW threading 104b. 

[0112] The cartridge 104 comprises on the inside, substan 
tially in its mid-section, an inner rim 104c intended to 
receive the temporary closure means of the corresponding 
compartment. 

[0113] This means for temporary closure of each compart 
ment comprises a disk 105 pierced With a central ori?ce 106, 
of frustoconical shape, and a stopper 107 Whose shape 
matches that of the central ori?ce 106. 

[0114] The temporary closure means also comprises a ring 
108 comprising a biodegradable thread 109 intended to hold 
the stopper 107 in the ori?ce 106 of the corresponding disk 
105. 
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[0115] The disk 105 and the ring 108 are held against the 
rim 104c of the corresponding cartridge 104 by the loWer 
edge of the threaded end 104a of the adjacent cartridge 104. 

[0116] A sealing joint 110 and a collar 111 are placed 
betWeen the ring 108 and the loWer edge of the threaded end 
104a of the corresponding cartridge 104. 

[0117] As represented in FIG. 8, the threaded end 104a of 
the cartridge 104 of the loWer compartment N is intended to 
be screWed into the ballasting component 101 and the upper 
threaded end 104b of the cartridge 104 of the upper com 
partment A is intended to receive the stopper 102. 

[0118] The various components comprising the cylinder 
100 of the distributing container are preferably made of 
plastic or metal. 

[0119] The perforations 103 in the lid 102 alloW the 
passage of the biological liquid medium in Which the release 
system is placed and these perforations 103 are small 
enough not to alloW the passage of ?bres or other solid 
elements Which might be in the surrounding medium and 
Which might harm the release of the active substance con 
tained in each compartment. 

[0120] Advantageously, the upper compartment A of the 
device contains no tablets containing an active principle, 
such that, Where appropriate, the animal has the time to 
acquire a certain level of protective immunity before the 
number of parasitic Worms becomes too large. 

[0121] The liquid biological medium penetrates into the 
?rst compartment Avia the perforations 103 and, at the end 
of the period envisaged, this biological medium degrades the 
biodegradable thread 109 of the said ?rst compartment A so 
as to result in the release of the stopper 107 closing the 
ori?ce 106 Which communicates With the second compart 
ment B of the device. 

[0122] The biological liquid in the surrounding medium 
can then penetrate into the next compartment B and bring 
about disintegration of the tablet 112 located inside this 
compartment B and result in the release of the active 
principle contained in this tablet 112 into the surrounding 
biological medium. 

[0123] The successive opening of each compartment can 
take place at regular or irregular intervals depending on the 
nature and thickness of the biodegradable thread(s) 109. 

[0124] Each compartment can contain the same active 
principle at identical or different doses, for example pro 
gressively increasing doses, or can contain active principles 
according to the desired pharmacological activity or the 
desired pharmacokinetics. 

[0125] Instead of the biodegradable thread 109, each com 
partment can be closed off by a stopper in the form of a 
screW 113, as represented in FIG. 10. 

[0126] FIG. 11 represents a fourth embodiment of the 
distributing device according to the invention. 

[0127] In this embodiment, the container is formed of an 
elongate envelope 120 made of leakproof material Which is 
not biologically degradable and comprises an opening at at 
least one of its ends. 

[0128] The envelope 120 contains a matrix 121 Whose 
shape matches that of the said envelope 120. 
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[0129] This matrix 121 is formed of a resin in Which are 
distributed particles of a material of high density and par 
ticles of the active substance. 

[0130] The opening of the envelope 120 is held closed by 
means of a biodegradable component. 

[0131] The envelope 120 preferably comprises an opening 
122 at each of its ends and the matrix 120 preferably 
comprises a passage 123 extending along the entire length of 
the said matrix 121 and arranged in the axis of the said 
openings 122. 

[0132] As represented in FIG. 11, each opening 122 is 
temporarily closed by a stopper 124 comprising a ?rst 
cylindrical part 124a Whose diameter is slightly larger than 
the diameter of the opening 122, and a second cylindrical 
part 124b Whose diameter is slightly smaller than the diam 
eter of the opening 122. The second part 124b is designed to 
?t into the corresponding opening 122 and close it off 
temporarily. 
[0133] The stoppers 124 are held in place in the openings 
122 by the tension exerted by the biodegradable component, 
Which, in this case, consists of a thread 125 in the form of 
a loop. 

[0134] This biodegradable thread 125 extends over the 
entire length of the holloW 123 and crosses the stoppers 124 
at tWo different points, forming a rounded end 125a Which 
projects beyond each stopper 124 and is accessible for 
degradation by the surrounding biological medium. 

[0135] The biodegradable thread 125 is designed to be 
broken at one or both of its rounded ends 125a, after a 
predetermined time, under the action of the surrounding 
biological liquid medium. The tension exerted by the thread 
125 is then released and the stoppers 124 are released from 
the openings 122. 

[0136] The biological liquid can then penetrate into the 
passage 123 made in the matrix 121 and the particles of 
active principle can be released at a rate Which is a function 
of their distance from the central longitudinal axis of the 
passage 123. 

[0137] In this embodiment, the stoppers 124 are made, for 
example, of rubber or silicone. 

[0138] In one variant, not represented, of this embodi 
ment, the biodegradable thread can form a loop around the 
outer contour of the envelope 120. For this, the biodegrad 
able thread 123 links each stopper 124, passing through each 
one transversely. 

[0139] In a second variant, not represented, of this 
embodiment, the envelope 120 comprises at least one open 
ing 122 Which is temporarily closed off by a biodegradable 
screW 113 as represented in FIG. 10. In this case, the 
corresponding ori?ce 122 comprises inner screW threading. 

[0140] FIGS. 12 and 13 represent a ?fth embodiment of 
the distributing device in accordance With the invention. 

[0141] In this embodiment, the container is formed of a 
cylindrical envelope 130 comprising tWo half-shells 131 and 
132 respectively. 

[0142] The separation plane delimited by the tWo half 
shells 131 and 132 extends along the longitudinal axis of the 
envelope 130. 
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[0143] The half-shells 131 and 132 are hinged at one of 
their ends by a portion 133 forming a hinge and each 
comprise an eyelet 134 at the end opposite the one com 
prising the portion 133. 

[0144] The half-shells 131 and 132 are held in a closed 
position by means of a biodegradable thread 135 passing 
through the eyelets 134. 

[0145] The envelope 130 contains a delay form, compris 
ing a matrix in Which is located an active principle, the 
matrix being designed for sustained release of the active 
principle. 
[0146] Such a delay form can consist of the delay form 
121 described in relation to FIG. 11. 

[0147] The devices and systems according to the invention 
can be used in the rumen of ruminants as described above, 
in particular bovines, sheep and goats. 

[0148] They can also serve for other types of use in Which 
a programmed release or a release delayed over time, into a 
biological medium, of a substance such as a medicinal agent, 
a pesticide, a protein, a peptide, an enZyme, a nutrient or 
genetic material is desired. The biological medium can be an 
aquatic environment such as a river, a pond, an aquarium or 
a drinking trough. 

[0149] The devices and systems according to the invention 
also have healthcare applications, in particular for the 
delayed release over time of disinfectants, bacteria, etc. 

1. Device for distributing an active substance, Which is 
intended to be used in a biological medium, in particular the 
rumen of an animal, comprising: 

a leakproof container (1, 21, 41, 71, 81, 100, 120, 130) 
intended to contain the said substance, and comprising 
at least one opening; 

a means for temporary closure of the opening of the said 
container, the said closure means being held closed by 
at least one biodegradable component (13, 23, 45, 55, 
65, 78, 89, 109, 113, 125, 135), such that, after the said 
component has biodegraded, the closure means com 
pletely frees the said opening. 

2. Device according to claim 1, characteriZed in that the 
container is formed of at least one ?exible or deformable 

sachet (2, 26, 32, 33, 43, 52, 62). 
3. Device according to claim 1 or 2, characteriZed in that 

the container is formed of a ?exible or deformable sachet 
(72) containing a support sheet (73) in Which the said active 
substance is dispersed, the said support sheet (73) being 
designed so as to be able to be arranged positively, by 
deformation, in a ?rst rolled-up form and to take a second 
form in the rumen, the device being held in the rumen by 
virtue of this second form. 

4. Device according to claim 3, characteriZed in that the 
?exible or deformable sachet (72) and the support sheet (73) 
are held in the rolled-up form by a positive deformation 
means (81, 82) Which can be rapidly eliminated by the 
rumen, the means (74) for closing the said sachet being 
inside the roll. [lacuna] comprises a member formed of tWo 
components (5, 6, 74, 75) Which are applied one on top of 
the other. 

6. Device according to claim 5, characteriZed in that the 
said tWo elements are held together at each of their ends by 
the said biodegradable component. 
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7. Device according to claim 1 or 2, characteriZed in that 
the said tWo elements comprise interlocking grooves (7) on 
their inner faces. 

8. Device according to any one of claims 1 to 3, charac 
teriZed in that the temporary closure means comprises a clip 
(4), Which is normally open, and is held closed by the said 
biodegradable component. 

9. Device according to claim 8, characteriZed in that the 
arms (5, 6) of the clip comprise interlocking grooves (7) on 
their inner faces. 

10. Device according to claim 1, characteriZed in that the 
container (81) is formed of a rigid cup (82) of cylindrical 
shape closed at one (82a) of its ends and open at its other end 
(82b), and the means for temporary closure of the said open 
end (82b) comprises a disk (84) pierced With a central ori?ce 
(85), a stopper (86) Whose shape matches that of this central 
ori?ce (85) and Which is held on the said central ori?ce (85) 
by the biodegradable component (89) supported by a ring 
(87), and by a collar (90) intended to be ?xed onto the cup 
(82) in order to keep the disk (84) and the ring (87) applied 
against the open end (82b) of the said cup (82). 

11. Device according to claim 1, characteriZed in that the 
container is formed of a cylinder (100) comprising a bal 
lasting component (101) at one of its ends and a stopper 
(102) provided With perforations (103) at its other end, and 
in that the said cylinder (100) comprises several superposed 
compartments (A, B, . . . N) each containing an active 
substance, the said compartments being interconnected and 
each being closed off by the said temporary closure means. 

12. Device according to claim 11, characterized in that 
each compartment (A, B, . . . N) is formed of a cartridge 
(104) provided With outer screW threading (104a) at one of 
its ends and inner screW threading (104b) at its other end. 

13. Device according to claim 11 or 12, characteriZed in 
that the means for temporary closure of each compartment 
(A, B. . . . N) comprises a disk (105) pierced With a central 
ori?ce (106), a stopper (107) Whose shape matches that of 
this central ori?ce (106) and Which is held on the said central 
ori?ce (106) by the biodegradable component (109) sup 
ported by a ring (108) applied onto the said disk (105) by the 
cartridge (104) of the adjacent compartment. 

14. Device according to claim 1, characteriZed in that the 
container is formed of an envelope (12) of elongate shape 
made of leakproof material Which is not biologically degrad 
able, the container comprising an opening (122) at at least 
one of its ends and containing a matrix (121) formed of a 
resin in Which particles of a high-density material and 
particles of the said active substance are distributed, the said 
opening (122) being held closed by the said biodegradable 
component. 

15. Device according to claim 14, characteriZed in that the 
envelope (120) comprises an opening (122) at each of its 
ends and the matrix (121) comprises a passage (123) extend 
ing over the entire length of the said matrix (121) and 
aligned in the axis of the said openings (122). 

16. Device according to claim 15, characteriZed in that the 
openings (122) are each closed off by a stopper (124) made 
of nonbiodegradable material, the said stoppers (124) being 
linked together by the said biodegradable component (125). 

17. Device according to claim 1, characteriZed in that the 
container is formed of a cylindrical envelope (130) com 
prising tWo half-shells (131, 132) linked together at one of 
their ends by a portion (133) forming a hinge, and at its other 
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end by the said biodegradable component (135) in order to 
keep the container (130) temporarily closed. 

18. Device according to claim 17, characteriZed in that the 
envelope (130) contains a matriX (121) pierced With a 
central holloW (123) and containing an active principle. 

19. Device according to any one of the preceding claims, 
characteriZed in that the biodegradable component is formed 
of a biodegradable thread or screW. 

20. Device according to claim 19, characteriZed in that the 
thread is a surgical suture thread. 

21. Device according to claim 19 or 20, characteriZed in 
that the thread is a single-?lament or braided suture thread. 

22. Device according to any one of claims 1, 10 to 14 or 
17, characteriZed in that the biodegradable component is 
formed of a screW. 
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23. Device according to any one of the preceding claims, 
characteriZed in that the container contains a medicinal 
product, in particular an anthelmintic agent. 

24. System for distributing an active substance intended 
to be used in a biological medium, in particular the rumen 
of an animal, this system comprising at least tWo devices 
(21, 31, 32) according to any one of claims 1 to 8, arranged 
one inside another, each container containing, optionally 
besides the said active substance, at least one other similar 
container. 

25. System according to claim 24, in Which the devices 
are organiZed in a nesting arrangement. 


