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PROCESS FOR MANUFACTURING TABLETS FOR 
THE SUSTAINED RELEASE OF ACTIVE 

PRINCIPLE(S) 

[0001] The invention relates to a process for manufactur 
ing tablets for the sustained release of active principle(s), as 
Well as to the tablets thus obtained. 

[0002] In the description and in the claims, the expression 
“tablet for the sustained release of an active principle” 
denotes a tablet Which can extend the therapeutic effect of 
the active principle in tissues or in the blood over a sustained 
period of time (see in particular “The Science and Practice 
of Pharmacy”, 19th edition, Remington 1975). 

[0003] Several processes have been proposed for manu 
facturing tablets of this type. 

[0004] Thus, for example, documents, FR-A-2 417 982 
and HU-A-9960 disclose a process for manufacturing 
delayed-action tablets by Wet granulation. More speci?cally, 
the poWder mixture comprising the active principle and the 
various adjuvants is blended With a granulation liquid con 
sisting of an aqueous emulsion based on a hydrophobic 
component such as stearic acid and nonionic hydrophilic 
components such as polysorbates. The resulting Wet mass is 
then dried, after Which it is passed through a screen and the 
granules obtained are then pelletiZed so as to obtain tablets. 
The steps of blending, screening, drying and pelletiZing the 
poWder mixture make this process long and expensive. 

[0005] Similarly, document WO 94/06416 discloses tab 
lets consisting of a core coated With a double layer, respec 
tively a ?rst layer containing at least one immediate-release 
or modulated-release active principle, a second layer for the 
delayed release of active principle and an additional layer of 
loW permeability. By means of a relatively long process, a 
tablet is thus obtained Which has a complex structure and for 
Which the release kinetics of the active principle are prede 
termined during manufacture. 

[0006] Moreover, document WO 87/04070 discloses a 
process for spraying onto tablets an aqueous dispersion 
prepared by redissolving a dried lipid emulsion, based on 
Wax or on hydrogenated oils, in Water. 

[0007] Document JP-A-53 062 821 discloses a process 
consisting in emulsifying a lipophilic substance melted in an 
aqueous phase and then in coating a pharmaceutical prepa 
ration by spraying With this emulsion at elevated tempera 
ture, above the melting point of the lipophilic substance 
(technique knoWn as dry-spraying). Besides the fact that 
nothing is indicated regarding the nature of the coated 
pharmaceutical preparation, this technique has the draWback 
of resulting in, during spraying, an evaporation of the 
aqueous phase and thus in a modi?cation of the coating 
conditions. 

[0008] Document WO 98/14176 discloses a process for 
manufacturing tablets for the sustained release of active 
principle Which are obtained by tableting granules that are 
hot-coated With a lipid matrix agent. This hot-coating tech 
nique not only has the draWback of giving rise to an 
additional energy expenditure, but also of requiring an 
adaptation of the standard equipment. 

[0009] The problem Which the invention proposes to solve 
is thus that of developing tablets for the sustained release of 
active principle(s) and Whose manufacturing process is 
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simple to carry out, potentially shorter and consequently less 
expensive than the processes proposed in the prior art. 

[0010] To do this, the invention proposes a process for 
manufacturing tablets for the sustained release of active 
principle(s), in Which: 

[0011] 
[0012] the emulsion obtained is sprayed onto a poW 

der mixture comprising at least the active principle; 

[0013] the poWder thus treated is subjected to a 
tableting step, in order to obtain tablets. 

an oil-in-Water ?uid emulsion is prepared; 

[0014] Speci?cally, it has been found, entirely surpris 
ingly, that although the coated particles have no sustained 
release properties, a subsequent conventional step of tablet 
ing these particles produces tablets that have sustained 
release characteristics. 

[0015] In one advantageous embodiment of the invention, 
the poWder mixture comprises not only the active principle 
but also the formulation excipients. 

[0016] The expression “formulation excipient” denotes 
the excipients required to formulate the desired presentation 
form. 

[0017] Similarly, the tableting step can be carried out 
using any knoWn excipient intended to promote the said 
tableting. 
[0018] According to a ?rst characteristic of the invention, 
the spraying-air temperature is betWeen 20° C. and 60° C., 
advantageously 25° C., the temperature of the emulsion 
being set at betWeen 20° C. and 25° C. 

[0019] At a temperature above 60° C., the process 
becomes economically less viable. Moreover, a considerable 
risk of degradation of heat-sensitive active principles is 
noted. 

[0020] In other Words, besides the fact that this process 
makes it possible to obtain sustained-release tablets, it also 
has the advantage of being carried out at room temperature 
(the temperature of the spraying air and of the emulsion is 
advantageously equal to 25° C.) and is thus less expensive. 

[0021] In one speci?c embodiment, the initial poWder 
mixture is subjected beforehand to a granulation step in 
order to obtain granules. 

[0022] To facilitate the spraying of the emulsion onto the 
poWder mixture, the said emulsion is advantageously pre 
pared by phase inversion, so as to modify the particle siZe 
distribution, thus making it possible to reduce the particle 
siZe and hence the viscosity of the emulsion. 

[0023] According to another important characteristic of 
the invention, the oil-in-Water ?uid emulsion comprises 
from 5% to 35% by Weight of fatty substance. 

[0024] For a concentration of less than 5%, the concen 
tration of fatty substance is insuf?cient to ensure sustained 
release of the active principle. 

[0025] For a concentration of more than 35%, the viscos 
ity is too high to obtain a ?uid emulsion. In addition, the 
tableting step is dif?cult. 

[0026] Moreover, to alloW tableting of the particles, the 
said particles are coated in a proportion of from 3% to 100% 
by Weight With ?uid emulsion, advantageously from 10% to 
60%. 
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[0027] For a coating of less than 3%, only partial coating 
of the particles is observed. 

[0028] Similarly, for a coating of greater than 100%, the 
tablet becomes too big to be a suitable presentation form. 

[0029] In order to obtain a sustained release of the active 
principle, the fatty substances are chosen from the group 
comprising fatty acids, hydrogenated oils, fatty acid esters of 
glycerol or of polyols, and natural Waxes. 

[0030] According to a ?rst embodiment, the fatty sub 
stance chosen is glyceryl behenate sold by the Applicant 
under the trade name Compritol® 888 Ato. 

[0031] According to another embodiment of the invention, 
the fatty substance is glyceryl palmitostearate sold by the 
Applicant under the trade name Precirol® Ato 5. 

[0032] To prepare the ?uid emulsion at room temperature, 
the emulsion also contains an emulsi?er or surfactant. 

[0033] The surfactant used is chosen from nonionic and/or 
ionic surfactants. 

[0034] More speci?cally, the emulsi?er Will be chosen so 
as to make the emulsion ?uid and stable and to ensure the 
absence of formation of a foam. In addition, the emulsi?er 
must be pharmaceutically acceptable. 

[0035] The emulsi?er advantageously chosen is polyeth 
ylene glycol 4000 palmitostearate. 

[0036] According to another embodiment, the emulsi?er is 
sodium lauryl sulfate used in a proportion of from 0.5% to 
1% relative to the Weight of the emulsion. Beyond 1%, no 
improvement of the emulsion is obtained and the formation 
of a foam is observed. 

[0037] Similarly, so as not to obstruct the tubes and noZZle 
of the spraying machine, the viscosity of the oil-in-Water 
?uid emulsion is set at betWeen 10 and 70 centipoises. 

[0038] The invention also relates to the tablet for the 
sustained release of active principle(s) Which can be 
obtained by the process described hereinabove. 

[0039] The invention and the advantages arising therefrom 
Will emerge more clearly from the implementation examples 
Which folloW, in support of the attached ?gures, in Which: 

[0040] FIG. 1 is a representation of the release pro?le of 
a tablet having Zero-order kinetics for dissolution of the 
active principle. 

[0041] FIG. 2 is a representation of the release pro?le of 
a tablet having ?rst-order kinetics for dissolution of the 
active principle. 

[0042] FIG. 3 represents the release pro?le of theophyl 
line granules at a spraying-air temperature of 25° C. for the 
spraying of an emulsion based on Compritol® 888 Ato. 

[0043] FIG. 4 represents the release pro?le of theophyl 
line granules at a spraying-air temperature of 60° C. for the 
spraying of an emulsion based on Compritol® 888 Ato. 

[0044] FIG. 5 represents the release pro?le of theophyl 
line granules at a spraying-air temperature of 25° C. for the 
spraying of an emulsion based on Precirol® Ato 5. 

[0045] FIG. 6 represents the release pro?le of theophyl 
line granules at a spraying-air temperature of 60° C. for the 
spraying of an emulsion based on Precirol® Ato 5. 
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[0046] FIG. 7 represents the release pro?le of theophyl 
line tablets at a spraying-air temperature of 25° C. for the 
spraying of an emulsion based on Compritol® 888 Ato. 

[0047] FIG. 8 represents the release pro?le of theophyl 
line tablets at a spraying-air temperature of 60° C. for the 
spraying of an emulsion based on Compritol® 888 Ato. 

[0048] FIG. 9 represents the release pro?le of Diclofenac 
tablets manufactured from an emulsion based on Compri 
tol® 888 Ato or Precirol® Ato 5 at a spraying temperature 
of 25° C. 

[0049] FIG. 10 represents the release pro?le of the same 
batch of Diclofenac tablets manufactured from an emulsion 
based on Compritol® 888 Ato or Precirol® Ato 5 before and 
after stability at 40° C. 

[0050] FIG. 11 represents the release pro?le of Diclofenac 
tablets manufactured from an emulsion based on Precirol® 
Ato 5 at a spraying-air temperature of 25° C. 

[0051] In Examples 1 and 2 beloW, tablets Whose active 
principle dissolution kinetics are said to be Zero-order Were 
manufactured according to the process of the invention. 

[0052] The expression “Zero-order dissolution kinetics” 
denotes the constant and uniform release of the active 
principle as a function of time. This release may be repre 
sented graphically in the form of a curve expressed by the 
folloWing equation: 

[0053] Where Q corresponds to the amount of solution and 
k is the rate constant (see FIG. 1). 

[0054] Conversely, ?rst-order kinetics correspond to a 
release proportional to the amount remaining in the presen 
tation form envisaged and Which decreases exponentially 
With time (see FIG. 2). 

[0055] In Examples 1 and 2, the in-vitro release kinetics of 
the active principles are determined in a dissolumeter (con 
ventional Sotax) in accordance With the European and US 
pharmacopeas, at pH 1.2. The spin speed of the paddles is 
100 rpm. 

EXAMPLE 1 

[0056] This examples compares the release pro?le of 
theophylline granules coated according to the process of the 
invention before and after tableting With tWo different fatty 
substances, namely Compritol® 888 and Precirol® Ato 5, 
the spraying-air temperature being set at 25° C. or 60° C. 

[0057] 1-Preparation of the Granules 

[0058] Granules corresponding to the formula beloW are 
prepared: 

theophylline monohydrate: 30 grams 
lactose: 41 grams 
Wheat starch: 16 grams 
sodium carboxymethylcellulose: 1 gram 
microcrystalline cellulose: 12 grams 

[0059] The granules are manufactured by Wet granulation 
in a rotating-paddle Guedu mixer-granulator, carrying out 
the folloWing steps: 
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[0060] prescreening of the theophylline monohydrate 

[0061] mixing together all the constituents in the 
mixer for three minutes; 

[0062] blending for ?ve minutes With 1500 ml of 
distilled Water per ?ve kilos of the initial mixture; 

[0063] calibration of the semi-Wet granules using a 
screen With a mesh siZe of 1.25 mm; 

[0064] ?nal oven-drying at 50° C. 

[0065] 2-Preparation of the Emulsion 

[0066] A lipid emulsion is prepared comprising: 

[0067] from 10% to 30% of fatty substance; 

[0068] 4% of stearate 4000 (surfactant); 

[0069] 
[0070] Compritol® 888 or Precirol® Ato 5 is used as fatty 
substance. 

remainder to 100% of distilled Water. 

[0071] The fatty substance and the surfactant are heated 
until they have completely melted. The distilled Water, 
heated to the same temperature, is added sloWly With stir 
ring. The addition of Water gradually converts the initial 
Water-in-oil emulsion into an oil-in-Water emulsion. The 
emulsion is then homogeniZed With a Polytron homogeniZer 
for three minutes in order to reduce and homogeniZe the siZe 
of the oil droplets. 

[0072] HoWever, When sodium lauryl sulfate is used as 
surfactant, it is dissolved hot in the aqueous phase. 

[0073] 3-Spraying of the Emulsion onto the Granules 
Previously Obtained 

[0074] A machine With a How of ?uidiZed air is used, the 
?uidiZation-air temperature of Which is set at 25° C. or 60° 
C. The ?uidiZation pressure is set at about 1.5 bar. Similarly, 
the spraying rate is adjusted to 10 grams per minute. 

[0075] As already stated, the attached FIGS. 3 and 4 
represent the release pro?le for theophylline granules coated 
With a lipid emulsion based on Compritol® 888 for spray 
ing-air temperatures of 25° C. (FIG. 3) or 60° C. (FIG. 4). 
The proportion of Compritol® 888 ranges betWeen 10% and 
30% relative to the mass of solids used. 

[0076] As these tWo ?gures shoW, irrespective of the 
spraying-air temperature, betWeen 80% and 90% of the 
active principle is dissolved Within thirty minutes of inges 
tion. It is concluded therefrom that the granules do not have 
sustained-release characteristics. 

[0077] FIGS. 5 and 6 represent immediate-release pro 
?les When the emulsion used is based on Precirol® Ato 5. 

[0078] As previously, it is found that betWeen 80% and 
95% of the active principle contained in the coated granules 
is released Within thirty minutes. 

[0079] 4-Tableting Step 

[0080] The granules coated With Compritol® are then 
subjected to a step of tableting using a Frogerais OA 
alternating tableting machine having punches of reference 
siZe D10-R10. A mixture of talc and magnesium stearate, 
each representing 1% by Weight relative to the total Weight 

Jun. 14, 2001 

of the granules, is used as tableting excipient. The tablets 
obtained have an average Weight of 402 mg and an average 
hardness of 5.7 kg. 

[0081] As FIGS. 7 and 8 shoW, the tablets obtained from 
the granules manufactured at a spraying temperature of 25° 
C. (FIG. 7) or of 60° C. (FIG. 8) shoW Zero-order kinetics 
for a Compritol® concentration in the emulsion of 30%. 

[0082] Moreover, the process of the invention has the 
advantage of being able to be carried out at a spraying-air 
temperature of about only 25° C., Which not only facilitates 
the various operations but also reduces the manufacturing 
cost, in particular in terms of energy consumed. 

EXAMPLE 2 

Diclofenac Tablets 

[0083] 1-Preparation of the Granules 

[0084] Diclofenac particles are prepared under the same 
conditions as those of Example 1, starting With a Diclofenac/ 
dicalcium phosphate mixture in proportions of 50/50. 

[0085] 2 and 3-Preparation of the Emulsion and Spraying 

[0086] The granules are then coated With an emulsion 
under the same conditions as those of Example 1, at a 
spraying-air temperature of 25° C., While varying the nature 
and concentration of the lipid substance used. Aproportion 
of 20% or 30% of Precirol® Ato or 30% of Compritol®, 
relative to the mass of solids used, is thus employed. 

[0087] 4-Tableting Step 

[0088] The step of tableting the coated granules is carried 
out on the same tableting machine as previously. The 
tableting characteristics and the characteristics of the tablets 
obtained are collated in this table beloW. 

Batch Batch Batch 
Compritol Precirol Precirol Ato 5 

30% 20% 30% 

Coated particle: 91.4% 92% 91.4% 
Encompress 5.6% 6% 5.1% 
Talc 2% 1% 0.5% 
Magnesium 0.5% 1% 1% 
stearate 0.5% 0% 2% 
Silicone talc 
Weight of 350 mg 300 mg 350 mg 
the tablet 
Hardness 3 kg 6 kg 3 kg 
Friability 0.2% 0.26% 0.30% 

[0089] As shoWn in FIG. 9, Zero-order kinetics are 
obtained in the three cases. 

[0090] Finally, FIG. 10 represents the release pro?les of 
Diclofenac tablets coated With lipid emulsions comprising 
20% of Compritol® 888 Ato or 20% of Precirol® Ato 5, 
before and after tWelve months of stability at 40° C. and 
75% relative humidity (accelerated stability). 

[0091] It is found that the active principle remains stable 
and that a very satisfactory stability of the dissolution 
kinetics for the Diclofenac tablets is conserved. 
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EXAMPLE 3 

Diclofenac Tablets 

[0092] In contrast With Example 2, no prior Wet granula 
tion of the active principle is carried out in this example. 

[0093] 1-Preparation of the Fluid Emulsion 

[0094] A ?uid emulsion is prepared containing 10% of 
identical fatty substance under the same conditions as those 
used in Examples 1 and 2. 

[0095] 2-Spraying 
[0096] The poWder mixture consisting of a mixture of 
Diclofenac/dicalcium phosphate in proportions of 50/50 is 
then coated so as to obtain coated particles With good 
tableting properties. 
[0097] The emulsion is sprayed onto the particles under 
the same conditions as those of Example 1, at a spraying-air 
temperature of about 25° C. 

[0098] 3-Tableting Step 
[0099] The step of tableting the coated particles is carried 
out on an industrial rotary tableting machine. The tableting 
characteristics and the characteristics of the tablets obtained 
are as folloWs: 

Coated particle 92% 
Encompress 6% 
Talc 1% 
Magnesium stearate 1% 
Average Weight of the tablet 280 mg 
Hardness 33 NeWtons 

[0100] FIG. 11 represents the release pro?le of Diclofenac 
tablets in Which the proportion of Precirol® Ato 5 relative to 
the mass of solids used is 20%. 

[0101] The in-vitro release kinetics of the Diclofenac are 
evaluated in a dissolumeter in accordance With the Euro 
pean, US and Japanese pharmacopeas, at pH 6.8, according 
to the provisions of US pharmacopea, edition XXIII. The 
spin speed of the paddles is 50 rpm. 

[0102] As shoWn in FIG. 11, the tWo tests carried out on 
the same batch shoW a pro?le of sustained release of the 
active principle over 12 hours. 

[0103] The advantages of the invention emerge clearly 
from the description. 

[0104] It Will be noted in particular that the process of the 
invention makes it possible to obtain tablets With sustained 
release over 12 hours, alloWing the doses to be adapted to 
tWo intakes a day. 
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[0105] The ease of implementation of the process, con 
sisting in spraying a lipid emulsion at temperatures ranging 
betWeen 20° C. and 60° C., also contributing toWard reduc 
ing the energy cost of the operations, Will moreover be 
noted. 

[0106] Finally, it is found that the tablets obtained have 
very satisfactory long-term stability. 

1. Process for the manufacture of tablets for the sustained 
release of active principle(s), in Which: 

an oil-in-Water ?uid emulsion is prepared by phase inver 
sion, said emulsion comprising an emulsi?er; 

the emulsion obtained is sprayed, at room temperature, 
onto a poWder mixture comprising at least the active 
principle; 

the poWder thus treated is subjected to a tableting step, in 
order to obtain tablets. 

2. The process as claimed in claim 1, characteriZed in that 
the poWder mixture is subjected beforehand to a granulation 
step. 

3. The process as claimed in claim 1, characteriZed in that 
the spraying-air temperature is betWeen 20° C. and 60° C. 

4. The process as claimed in claim 1, characteriZed in that 
the oil-in-Water ?uid emulsion comprises from 5% to 35% 
by Weight of fatty substance. 

5. The process as claimed in claim 4, characteriZed in that 
the fatty substances are chosen from the group comprising 
fatty acids, hydrogenated oils, fatty acid esters of glycerol or 
of polyols, and natural Waxes. 

6. The process as claimed in claim 5, characteriZed in that 
the fatty substance is glyceryl behenate. 

7. The process as claimed in claim 5, characteriZed in that 
the fatty substance is glyceryl palmitostearate. 

8. The process as claimed in claim 1, characteriZed in that 
the emulsi?er is chosen from the group of nonionic and/or 
ionic surfactants. 

9. The process as claimed in claim 8, characteriZed in that 
the emulsi?er is polyethylene glycol 4000 palmitostearate. 

10. The process as claimed in claim 1, characteriZed in 
that the oil-in-Water ?uid emulsion has a viscosity of 
betWeen 10 and 70 centipoises. 

11. The process as claimed in claim 1, characteriZed in 
that the oil-in-Water ?uid emulsion is sprayed onto the 
poWder mixture in a proportion of from 3% to 100% by 
Weight relative to the Weight of the poWder mixture used. 

12. A tablet With sustained release of active principle(s) 
Which can be obtained by the process as claimed in one of 
claims 1 to 11. 


