
US 20110123616A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2011/0123616 A1 

Lang et al. (43) Pub. Date: May 26, 2011 

(54) CALCIUM CARBONATE GRANULATION Publication Classi?cation 

75 1 t 1 K ' W.L L1 dN kNY (51) Int-Cl 

‘ > 5;.’ ’ ' _ ’ . A61K 9/00 (2006.01) 
Jefferson, NY (US), Raya Levin, 

. A61K 9/20 (2006.01) Langhome, PA (US), Gregory B. 
Murphy Sands Point NY (US) A611) 3/02 (200601) 

’ ’ B32B 5/16 (2006.01) 

(73) Assigneei 3%?“ LLC’ Philadelphia’ PA (52) us. Cl. ........ .. 424/464; 424/489; 424/687; 428/402 

(21) App1.No.: 13/020,519 (57) ABSTRACT 
_ _ Highly compactable granulations and methods for preparing 

(22) Flled' Feb‘ 3’ 2011 highly compactable granulations are disclosed. More particu 
. . larly, highly compactable calcium carbonate granulations are 

Related U's'Apphcatlon Data disclosed. The granulations comprise powdered materials 
(60) Continuation of application No, 11/ 552,901, ?led on such as calcium carbonate that have small median particle 

Oct. 25, 2006, Which is a division of application No. 
10/631,923, ?led on Jul. 31, 2003, noW Pat. No. 7,198, 
653. 

siZes. The disclosed granulations are useful in pharmaceutical 
and nutraceutical tableting and provide smaller tablet siZes 
upon compression than previously available. 
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CALCIUM CARBONATE GRANULATION 

[0001] This application is a continuation of US. applica 
tion Ser. No. 11/552,901, ?led Oct. 25, 2006, Which is a 
divisional of US. application Ser. No. 10/ 631,923, ?led Jul. 
31, 2003, now US. Pat. No. 7,198,653, the entire contents of 
Which are hereby incorporated by reference. 

FIELD OF INVENTION 

[0002] The present invention relates generally to highly 
compactable granulations and methods for preparing the 
same. More particularly, the present invention relates to 
highly compactable calcium carbonate granulations foruse in 
pharmaceutical and nutraceutical tableting. 

BACKGROUND OF THE INVENTION 

[0003] Calcium is an essential nutrient and the most abun 
dant mineral in the human body. Calcium plays a vital role in 
building healthy teeth and bones, blood clotting, muscle con 
traction, and nerve function. In addition to these bene?ts, it 
has recently been suggested that calcium reduces the risk of 
recurrence of colon polyps. see Baron J. A. et al. NewEngland 
Journal ofMedicine 1999; 340: 101 -107. Most notably, cal 
cium reduces the risk of bone loss caused by osteoporosis in 
both men and Women. Despite these advantages, it has been 
estimated that half of allAmericans do not consume suf?cient 
amounts of calcium. More troubling, 80% of Women, the 
group at highest risk for developing osteoporosis, do not 
consume enough calcium. 
[0004] This de?ciency is due in part to the large daily intake 
of calcium that is suggested by physicians. The United States 
Recommended Daily AlloWance (“USRDA”) of calcium for 
adults is 800 to 1,400 mg. The National Academy of Sciences, 
Institute of Medicine recommends calcium intakes of 1,200 
mg per day for people over 50 years of age and 1,300 mg per 
day for people under 19 years of age. Not surprisingly, phy 
sicians recommend calcium supplements more than any other 
dietary supplement. 
[0005] Commercial dietary calcium supplements are typi 
cally made from natural sources of calcium carbonate, includ 
ing limestone and oyster shell. Since calcium carbonate con 
tains only 40% by Weight of elemental calcium, 
approximately 2.5 to 3.5 g of calcium carbonate must be 
consumed daily to meet the recommendations. It is not prac 
tical to make tablets containing such large amounts of cal 
cium carbonate. Consequently, supplemental calcium regi 
mens typically comprise administering tWo tablets daily of 
500 to 600 mg of calcium. HoWever, even at these calcium 
doses, most calcium tablets are very large and dif?cult or 
uncomfortable to sWalloW. This problem is exacerbated When 
excipients are also present in the formulation. As With any 
solid dose pharmaceutical or nutraceutical, large tablet siZe 
often leads to poor patient compliance. In addition to calcium 
supplements, this disadvantage is commonly encountered 
With tablets having large amounts of active ingredients, such 
as multi-vitamins and high-dose pharmaceuticals. 
[0006] Prior approaches for reducing tablet siZe include 
increasing the compaction pressure during tableting and 
reducing the dose of some or all of the active ingredients in a 
tablet. There are disadvantages associated With both of these 
approaches. For instance, high compaction pressures during 
tableting may result in brittle tablets that are prone to breaking 

May 26, 2011 

Further, disintegration and dissolution characteristics of tab 
lets may be affected by compaction pressure, altering the 
bioavailablity of the active ingredient. Reducing the quantity 
of one or more active ingredients per tablet requires more 
tablets to be consumed to achieve a required dosage or, as in 
the case of some multi-vitamins, results in de?ciencies of 
selected active ingredients. For example, most commercial 
multi-vitamin tablets provide only 10 to 20% of the USRDA 
recommended dose calcium. It is necessary to reduce the 
levels of calcium in these tablets in order to accommodate 
higher levels of other vitamins. 
[0007] Calcium carbonate tablets, like other pharmaceuti 
cal and nutraceutical tablets, are prepared by the application 
of pressure to solid formulations. Some poWdered formula 
tions inherently possess the necessary cohesive and How 
properties required for compression. Like most poWders, 
hoWever, calcium carbonate lacks the ability to be directly 
compressed and must be converted into a form more suitable 
for tableting through a process knoWn as granulation. 
[0008] Generally, the granulation process involves treating 
dry poWders With agents that increase the adhesive properties 
of the particles resulting in stable agglomerations of the poW 
der particles. Granulation methods knoWn in the art include 
Wet granulation, dry granulation, and ?uid bed granulation. 
Of these, Wet granulation is the most Widely used method. In 
Wet granulation, the dry poWder components are blended in a 
suitable mixer folloWed by addition of a binding agent and 
further mixing to achieve the desired consistency. After dry 
ing, the granulated compositions typically have a free How 
ing, sand-like texture. Granulation provides the required 
cohesiveness and compactability for compression into tablets 
of satisfactory hardness and friability. 
[0009] There is a continuing need for granulations that are 
highly compactable. Accordingly, it is an object of the inven 
tion to provide granulations that can be compressed into 
smaller tablets than those knoWn heretofore. Further, it is an 
object of the invention to provide formulations and processes 
for preparing granulations. 

SUMMARY OF THE INVENTION 

[0010] In accordance With the foregoing objectives, highly 
compactable granulations and methods for preparing highly 
compactable granulations are provided. When compressed 
into tablets, these granulations provide tablets having small 
siZes or volumes heretofore not achievable in the art. In the 
preferred practice of the present invention, calcium carbonate 
granulations are provided. While the folloWing embodiments 
and examples relate to the preferred calcium carbonate granu 
lations, it should be understood that the methods of the 
present invention Would be useful for granulation of any 
poWdered material. Accordingly, any granulation made 
according to the methods or formulations disclosed herein is 
contemplated to be Within the scope of the present invention. 
[0011] It has surprisingly been found that highly com 
pactable calcium carbonate granulations are provided by 
mixing a composition comprising calcium carbonate in a 
mixer capable of creating high shear and drying the compo 
sition in a convection drying oven. Additional improvements 
in compactability are obtained by employing formulations 
comprising poWdered compositions of small median particle 
siZe. Further improvements are obtained by employing for 
mulations comprising tWo or more poWdered compositions of 
differing median particle siZe. While the bene?ts of the 
present invention are most fully realiZed When these formu 
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lations are used in conjunction With the granulation process of 
the present invention, the invention is not so limited. It is 
contemplated that the present formulations Will provide 
improved granulations When used in conjunction With any 
prior art granulation processes. 
[0012] In one aspect of the present invention, granulations 
are provided comprising poWdered materials having a median 
particle diameter of about 0.1 to about 20 micrometers 
(“um”). Preferred granulations according to this embodiment 
have median particle diameters of about 1 to about 15 um. 
[0013] In another aspect of the present invention, granu 
lated compositions comprising a ?rst calcium carbonate com 
position having a median particle diameter from about 10 to 
about 25 um and a second calcium carbonate composition 
having a median particle diameter from about 0.1 to about 10 
um are provided. In a preferred embodiment, the ?rst calcium 
carbonate composition has a median particle diameter from 
about 12 to about 17 um and the second calcium carbonate 
composition has a median particle diameter from about 1 to 
about 5 um. 
[0014] In another aspect of the invention, granulated com 
positions comprising a ?rst calcium carbonate composition 
having a median particle diameter from about 10 to about 25 
pm; a second calcium carbonate composition having a 
median particle diameter from about 1 to about 10 um; and a 
third calcium carbonate composition having a median par 
ticle diameter from about 0.1 to about 1 pm are provided. 
[0015] Yet another aspect of the present invention provides 
a granulation process comprising the steps of mixing a poW 
dered composition in a mixer capable of creating high shear 
and drying the composition in a convection oven. A preferred 
embodiment of the process according to this aspect of the 
invention comprises the steps of: (1) mixing poWdered cal 
cium carbonate, maltodextrin and optionally additional 
excipients in a mixer capable of creating high shear; (2) 
adding Water to the composition and mixing; (3) adding oil to 
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supplement tablets. Accordingly, the volume of the tablets 
prepared from the granulations of the invention is about 20% 
to about 35% less than the volume of commercially available 
calcium supplement tablets. 
[0018] These and other aspects of the invention may be 
more clearly understood by reference to the folloWing 
detailed description of the invention and the appended claims. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] In the folloWing description of the invention, it is to 
be understood that the terms used have their ordinary and 
accustomed meanings in the art, unless otherWise speci?ed. 
As used herein, the term “granulation” refers to free-?owing 
compositions having su?icient cohesive properties for com 
pression into tablets. The term “granulation process” 
includes, but is not limited to those processes knoWn in the art 
as Wet granulation, dry granulation, ?uid-bed granulation, 
agglomeration and spheroniZation. 
[0020] 1. Granulation Compositions. 
[0021] One aspect of the present invention provides highly 
dense and highly compactable granulation compositions. In 
the preferred practice of the invention, the granulation com 
positions comprise calcium carbonate. 
[0022] It is Well knoWn in the art that calcium carbonate 
poWders having a variety of median particle diameters are 
commercially available. For example, food grade and USP 
grade calcium carbonate poWders having median particle 
diameters ranging from 0.7 to 20 um are available from sup 
pliers such as OMYA, Inc. (Alpharetta, Georgia), J.M Huber 
Corp. (Atlanta, Ga.), and Minerals Technologies Inc. (NeW 
York, NY). 
[0023] As shoWn in Table 1, calcium carbonate poWders 
having larger median particle diameters provide more dense 
compositions When directly compressed than calcium car 
bonate poWders having smaller median particle diameters. 

TABLE 1 

Median Packed Median Packed 
Diameter Density Diameter Density 

Calcium Productl (pm) (g/cm3) Calcium Product2 (pm) (gcm3) 

OMYA-Cal FG-4 AZ 3.5 1.10 HuberCAL ® 150FG 4 1.2 
OMYA-Cal FG-6 AZ 6.0 1.20 HuberCAL ® 250FG 6 1.3 
OMYA-Cal FG- 10 AZ 12 1.50 HuberCAL ® 500FG 12 1.5 
OMYA-Cal FG-15 AZ 15 1.55 HuberCAL ® 850FG 20 1.6 

lAvailable from OMYA, 1110.; 
2Available from .I. M Huber Corp. 

the composition and mixing; and (4) drying the resulting 
composition in a convection drying oven. 
[0016] An additional aspect of the invention provides high 
density calcium carbonate granulations. In this regard, granu 
lated calcium carbonate compositions having an average tap 
density betWeen about 0.9 and about 2.0 g/cm3 are provided. 
Preferred granulated calcium carbonate compositions are 
provided having an average tap density betWeen about 1 . 1 and 
about 2.0 g/cm3. The most preferred granulated calcium car 
bonate compositions according to the invention have tap den 
sities greater than 1.3 g/cm3. 
[0017] A further aspect of the invention provides tablets 
comprising the disclosed granulations. Tablets prepared from 
the granulations of the invention have densities about 20% to 
about 35% greater than commercially available calcium 

[0024] Based on the relationship betWeen particle siZe and 
density, the skilled artisan Would be motivated to select cal 
cium carbonate poWders of large median particle siZe in 
attempts to provide highly dense and highly compactable 
granulations. It has surprisingly been found, hoWever, that 
granulated compositions comprising small median particle 
siZe calcium carbonate poWders, Which alone have relatively 
loW pack densities, possess improved compactability as com 
pared to granulated compositions consisting of larger median 
particle siZe calcium carbonate poWders. Accordingly, granu 
lated compositions comprising small median particle siZe 
calcium carbonate poWders provide unexpectedly small tab 
lets upon compression. 
[0025] In one embodiment of the present invention, cal 
cium carbonate granulations are provided comprising poW 
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dered calcium carbonate having a median particle diameter of 
about 0.1 to about 20 um. Within this range, exemplary granu 
lations comprise calcium carbonate having median particle 
diameters of about 3.5, 6, and 12 um. In a preferred embodi 
ment, the granulated compositions comprise calcium carbon 
ate having a median particle diameter betWeen about 10 and 
about 12 pm. The granulated compositions of the invention 
may further comprise other ingredients including but not 
limited to maltodextrin, gum acacia, oil and Water. 

[0026] In the practice of the invention, it has been found 
desirable to employ poWdered compositions having narroW 
particle diameter distributions about the mean. It Will be 
recogniZed that the term “narroW particle diameter distribu 
tions” cannot generally be quanti?ed since the variance in 
particle siZe is related to the median particle diameter of a 
poWder. Additionally, manufacturing limitations associated 
With each median particle siZe poWder affect the distribution 
about the mean. It is Within the skill in the art to select 
poWders With narroW median particle siZes. 
[0027] As used herein, calcium carbonate poWders having a 
median particle siZe of 15 um have narroW particle diameter 
distributions if about 65% or more of the bulk volume of the 
poWder has a particle siZe betWeen 5 and 25 pm (166% from 
the median) and about 40% or more of the bulk volume has a 
particle siZe betWeen about 10 and 20 pm (133% from the 
median). Similarly, calcium carbonate poWders having a 
median particle siZe of 12 um have narroW particle diameter 
distributions if about 50% or more of the bulk volume of the 
poWder has a particle siZe betWeen 4 and 20 pm (166% from 
the median) and about 30% or more of the bulk volume has a 
particle siZe betWeen about 8 and 16 pm (133% from the 
median). Calcium carbonate poWders having a median par 
ticle siZe of 6 um have narroW particle diameter distributions 
if about 55% or more of the bulk volume of the poWder has a 
particle siZe betWeen 2 and 10 pm (166% from the median) 
and about 25% or more of the bulk volume has a particle siZe 
betWeen about 4 and 8 pm (133% from the median). Calcium 
carbonate poWders having a median particle siZe of 3-4 um 
have narroW particle diameter distributions if about 50% or 
more of the bulk volume of the poWder has a particle siZe 
betWeen 1.2 and 5.8 um (166% from the median) and about 
25% or more of the bulk volume has a particle siZe betWeen 
about 2.3 and 4.7 pm (133% from the median). Suitable 
calcium carbonate poWders With narroW particle diameter 
distributions include, but are not limited to those available 
from OMYA, Inc. under the trademarks OMYA-Cal PG 15, 
OMYA-Cal USP 15, OMYA-Cal LL OC PG 15 BTH, 
OMYA-Cal LL USP 15, OMYA-Cal LL USP 15 BTH, 
OMYA-Cal FG-10AZ, OMYA-Cal FG-6AZ, and OMYA 
Cal USP-4AZ. 

[0028] While the preferred poWders have narroW median 
particle siZe distributions it Will be understood that any poW 
der is contemplated as being useful With the present inven 
tion. For example, 12 um median particle siZe calcium car 
bonate poWders having a distribution about the median 
broader than described above provide granulations superior 
in compactability to those of the prior art. 

[0029] In the practice of the invention, it has also been 
found useful to employ small median particle siZe poWders in 
combination With larger median particle siZe poWders. In one 
embodiment of the invention, the granulation compositions 
comprise a ?rst poWdered composition having a median par 
ticle diameter from about 10 to about 25 um and a second 
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poWdered composition having a median particle diameter 
from about 0.1 to about 10 pm. 
[0030] The ?rst and second poWdered compositions may be 
any poWdered material. Preferably, the ?rst and second poW 
dered compositions are materials used in the formulation of 
pharmaceutical and nutraceutical tablets, including active 
ingredients and excipients. Examples of poWdered materials 
and excipients contemplated to be useful according to the 
present invention include but are not limited to calcium car 
bonate, dicalcium phosphate, calcium sulfate, ferrous sulfate 
and other iron compounds, lactose, cellulose, micro-crystal 
line cellulose (Avicel), kaolin, mannitol, maltodextrin, oil, 
sodium chloride, starch, poWdered sugar, talc (magnesium 
silicate hydroxide), and silica. In the preferred practice of the 
invention the ?rst and second poWdered compositions are 
calcium carbonate. 
[0031] In a preferred embodiment of the invention, the ?rst 
poWdered composition comprises calcium carbonate having 
a median particle diameter of about 12 to about 17 um and the 
second poWdered composition comprises calcium carbonate 
having a median particle diameter of about 1 to about 5 um. In 
a more preferred embodiment of the invention, the ?rst poW 
dered composition comprises calcium carbonate having a 
median particle diameter of about 15 um and the second 
poWdered composition comprises calcium carbonate having 
a median particle diameter of about 4 pm. 
[0032] The ?rst and second poWdered compositions may 
each comprise any Weight % of the granulated composition. 
In a preferred embodiment, the ?rst poWdered composition 
comprises from about 50 to about 100 Weight % of the granu 
lated composition and the second poWdered composition 
comprises from about 0 to about 50 Weight % of the granu 
lated composition. In a more preferred embodiment, the ?rst 
poWdered composition comprises from about 60 to about 80 
Weight % of the granulated composition and the second poW 
dered composition comprises from about 20 to about 40 
Weight % of the granulated composition. In the most pre 
ferred embodiment, the ?rst poWdered composition com 
prises about 70 Weight % of the granulated composition and 
the second poWdered composition comprises about 30 Weight 
% of the granulated composition. 
[0033] It Will be understood that the ?rst and second poW 
dered compositions according to the invention are not neces 
sarily the same chemical compound. For instance, it is con 
templated that the ?rst poWdered composition may be an 
excipient and the second poWdered composition may be an 
active ingredient, or vice versa. In one embodiment of the 
invention, the ?rst poWdered composition is calcium carbon 
ate and the second poWdered composition is talc. 
[0034] Another granulated composition according to the 
present invention comprises a ?rst poWdered composition 
having a median particle diameter from about 10 to about 20 
pm, a second poWdered composition having a median particle 
diameter from about 1 to about 10 um, and a third poWdered 
composition having a median particle diameter from about 
0.1 to about 1 pm. The ?rst, second, and third poWdered 
compositions may each comprise any Weight % of granulated 
composition. In a preferred embodiment, the granulated com 
position comprises from about 60 to about 80 Weight % of the 
?rst poWdered composition, from about 20 to about 40 Weight 
% of the second poWdered composition, and from about 0.5 to 
about 5 Weight % of the third poWdered composition. 
[0035] The ?rst, second and third poWdered compositions 
may be independently selected from any poWdered material. 
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In a preferred embodiment, at least one of the ?rst, second, 
and third poWdered compositions is calcium carbonate. In a 
more preferred embodiment, each of the ?rst, second, and 
third poWdered compositions are calcium carbonate. 
[0036] The granulated compositions of the present inven 
tion may comprise other materials in addition to the poWdered 
compositions described above. For example, it may be desir 
able to add excipients to the granulation to impart certain 
physical characteristics to the granulation or resulting tablets. 
Excipients that may be used With the present invention 
include, but are not limited to diluents, binders, glidants, 
lubricants, disintegrants, colors, ?avors, sWeeteners, and 
solubility retarding agents. Preferred excipients according to 
the invention are maltodextrin and oil. When present, the 
granulated compositions preferably comprise betWeen about 
2 and about 10 Weight % maltodextrin and about 0.1 to about 
1 Weight % oil. 
[0037] It is contemplated that any oil or oil-like material 
compatible With a pharmaceutical or nutraceutical product 
Will be useful according to the invention. Preferred oils are 
canola oil, mineral oil, coconut oil, cotton seed oil, rape seed 
oil, sun?oWer seed oil, palm oil, vegetable oil and soy oil. 
Mineral oil is the most preferred oil according to the inven 
tion. 
[0038] The formulations may further comprise one or more 
hydrocolloids. Any hydrocolloid that is compatible With a 
pharmaceutical or nutraceutical product may be used in the 
granulations of the invention. Preferred hydrocolloids are 
selected from vegetable gums, including but not limited to 
alginates, carrageenan, dextran, furcellaran, pectin, gelatin, 
gum agar, locust bean gum, gum ghatti, guar gum, gum traga 
canth, acacia, gum arabic, xanthan gum, karaya gum, tara 
gum, cellulose derivatives, starch derivatives, and combina 
tions thereof. One vegetable gum that has been found to be 
particularly useful is gum acacia. 
[0039] The granulated calcium carbonate compositions of 
the present invention have a free-?oWing quality and a dense, 
sand-like texture. Preferred granulations have an average tap 
density betWeen about 0.9 and about 2.0 g/cm3 as measured 
using a Van Kel bulk and tap density gauge. More preferably, 
the granulated compositions have an average density betWeen 
about 1.1 and about 2.0 g/cm3. Most preferred granulated 
compositions according to the invention have an average 
density betWeen about 1.3 and about 2.0 g/cm3 . 
[0040] 2. Granulation process. 
[0041] Another aspect of the present invention provides a 
process for preparing highly dense and highly compressible 
granulation compositions. 
[0042] The granulation process of the present invention 
comprises the steps of: (1) mixing a poWdered material and 
optionally additional ingredients such as excipients in a mixer 
capable of creating high shear; and (2) drying the resulting 
composition in a convection drying oven. 
[0043] A preferred embodiment of the process comprises 
the steps of: (1) mixing poWdered calcium carbonate, malto 
dextrin and optionally additional excipients in a mixer 
capable of creating high shear; (2) adding Water to the com 
position and mixing thereWith; (3) adding oil to the compo 
sition and mixing thereWith; (4) drying the resulting compo 
sition in a convection drying oven. The amount of calcium 
carbonate, maltodextrin, and oil are determined according the 
proportions described above. The amount of Water added Will 
preferably be betWeen about 5 and about 20 Weight % based 
on the amount of calcium carbonate. HoWever, the amount of 
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Water may be more or less depending on the desired density 
and texture of the granulation. In the practice of the invention 
it has been found desirable to use hot Water or steam. Prefer 
ably, the Water is heated to about 93° C. or greater before it is 
mixed With the calcium carbonate. After the composition is 
mixed With Water, the composition Will preferably reach a 
temperature of about 45° C. to about 50° C. 
[0044] A more preferred embodiment of the process com 
prises the steps of: (1) mixing at least tWo poWdered calcium 
carbonate compositions having differing median particle size 
distribution, as described above, With maltodextrin and 
optionally additional excipients in a mixer capable of creating 
high shear; (2) mixing for about 60 seconds at mixer speeds 
from about 200 rpm to about 300 rpm; (3) adding an amount 
of hot Water or steam comprising from about 5 to about 20 
Weight % based on the total amount of calcium carbonate 
composition; (4) mixing for about 6 minutes; (5) adding oil or 
oil-like material to the composition and mixing thereWith; 
and (6) drying the resulting composition in a convection 
drying oven. 
[0045] While the granulated compositions may be dried by 
any method knoWn in the art, the compositions are preferably 
dried in a convection oven. Examples of convection drying 
ovens include, but are not limited to, tray dryers, vertical 
?uidized bed ovens, horizontal ?uidized bed ovens, spray 
dryers, and impingement ovens. It has been found useful to 
adjust the oven conditions to yield a ?nal composition having 
a Water content of less than approximately 1% by Weight. In 
the preferred practice of the invention, the composition is 
heated to betWeen about 50° C. to about 150° C. in the oven. 
[0046] It Will be understood that the mixing times described 
above Will vary someWhat depending on factors such as the 
total quantity of materials to be mixed, the speed of the mixer, 
and the design of the impeller blades. It is Within the skill in 
the art to optimize the mixing times to achieve the desired 
texture and density of the resulting granulation. 
[0047] It is contemplated that any mixer Which provides 
high shear may be employed in the process, including but not 
limited to Hobart mixers and those mixers knoWn in the art as 
“high shear” mixers. 
[0048] It Will be understood that the processes described 
herein have general applicability for preparing highly dense 
and highly compressible granulated compositions and are not 
limited to granulating the formulations described above. 
Similarly, it is contemplated that the formulations described 
herein Will provide improved granulated compositions When 
employed in any granulation process knoWn in the art, includ 
ing but not limited to ?uidized bed granulation processes. 
[0049] The granulations disclosed herein are useful for pre 
paring pharmaceutical and nutraceutical tablets. Tablets 
according to the present invention include but are not limited 
to molded tablets, cheWable tablets, pellets, pills, triturates, 
hypodermic tablets, effervescent tablets, controlled-release 
tablets, and immediate release tablets. Tablets prepared from 
the granulations of the invention have densities about 20% to 
at least about 35% greater than commercially available cal 
cium supplement tablets. Accordingly, the volume of the 
tablets prepared from the granulations of the invention is 
about 20% to at lest about 35% less than the volume of 
commercially available calcium supplement tablets. 

EXAMPLE I 

[0050] A granulated calcium carbonate composition Was 
prepared from calcium carbonate having a median particle 



US 2011/0123616 A1 

diameter of about 6 pm using the process of the present 
invention. The ingredients for this formulation are listed in 
Table 2. 

TABLE 2 

Ingredient Weight Kg 

OMYA-CAL FG-6AZ1 22.70 
Maltrin M100/Maltodextrin2 1.20 
Drakeol 34/Mineral on3 0.24 
Puri?ed Water 3.00 

lOMYA, Inc.; 
2Grain Processing Corp.; 
3Penreco. 

[0051] The boWl of a Collette Gral Model 600 high shear 
mixer Was charged With calcium carbonate (OMYA-CAL 
FG-6AZ) and maltodextrin (Maltrin M100) in the amounts 
shoWn in Table I. These ingredients Were mixed for 60 sec 
onds at mixer speed from about 200 to about 300 rpm. Puri 
?ed Water heated to approximately 930 C. Was then added to 
the mixture through a Water line. The composition Was mixed 
until steam stopped being produced from the composition 
(approximately six minutes). Mineral oil Was then sprayed 
onto the composition using a spray noZZle fed by a line 
through the head of the mixer. The composition Was mixed for 
approximately one minute. 

[0052] The mixing boWl Was then loWered and the compo 
sition Was collected in a plastic bag. The composition Was 
then poured through a transition funnel into a vibratory feeder 
Which deposited the charge onto a belt conveyor. The belt 
conveyor conveyed the composition onto a Weigh belt that 
metered the composition uniformly into a Carrier model 
QAD/ C 1260 S horizontal ?uidized bed convection oven. The 
oven temperature Was controlled to produce a product tem 
perature of about 100° C. to about 150° C. The composition 
exiting the terminal end of the oven had a moisture content of 
less than about 1% by Weight. 
[0053] The dry composition Was screened using an 18x18 
U.S. mesh screen and the particles passing therethrough Were 
collected as a ?rst batch. The oversiZe particles remaining on 
the screen Were collected and passed through a Crack-U 
Lator roll granulator in order to reduce the siZe of oversiZed 
particles. The discharge from the Crack-U-Lator Was then 
passed through an 18x18 U.S. mesh screen and combined 
With the ?rst batch. 

[0054] The granulated composition Was free ?oWing and 
had a sand-like texture. The composition had an improved 
mouth-feel and reduced “chalkiness” as compared to poW 
dered calcium carbonate. 

[0055] The tap density of the resulting dry granulation Was 
measured using a Van Kel Bulk and Tap Density Gauge. The 
tap density of the calcium carbonate granulation Was greater 
than or equal to about 1 .1 g/cm3 . Tablets containing 600 mg of 
calcium carbonate prepared from this granulation Were about 
20% smaller in volume than commercially available 600 mg 
Caltrate® tablets. 

EXAMPLE II 

[0056] To further investigate the effect of median particle 
diameter on granulation density, a granulated composition 
Was prepared from calcium carbonate poWder having a 
median particle diameter of about 10 um (OMYA-CAL 
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FG-10AZ) using the process of the present invention. The 
ingredients for this formulation are listed in Table 3. 

TABLE 3 

Ingredient Weight Kg 

OMYA-CAL FG-lOAZl 22.70 
Maltrin M100/Ma1todextrin2 1.20 
Drakeol 34/Mineral on3 0.24 
Puri?ed Water 3.00 

lOMYA, Inc.; 
2Grain Processing Corp.; 
3Penreco. 

[0057] The granulation process Was identical to the process 
described in Example 1. 
[0058] The tap density of the resulting dry granulation Was 
measured using a Van Kel Bulk and Tap Density Gauge. The 
tap density of the calcium carbonate granulation Was greater 
than or equal to about 1 .0 g/cm3 . Tablets containing 600 mg of 
calcium carbonate prepared from this granulation Were about 
20% smaller in volume than commercially available 600 mg 
Caltrate® tablets. 

EXAMPLE III 

[0059] A granulated composition Was prepared from cal 
cium carbonate having a median particle diameter of about 15 
um an (Calcium Carbonate LL USP 15, OMYA, Inc.) using 
the process of the present invention. The ingredients for this 
formulation are listed in Table 4. 

TABLE 4 

Ingredient Weight % 

Calcium Carbonate LL USP 151 93.21 
Maltrin M-180/Maltodextrin2 6.5 s 
Drakoel 34/Mineral oil3 0.205 
Hydroxypropyl Methylcellulose4 0.001 
Stearic Acid 0.001 
Polyplasdone XL/Crospovidone5 0.001 
Magnesium Stearate 0.001 

lOMYA, Inc.; 
2Grain Processing Corp.; 
3Penreco; 
4DoW Chemical Co.; 
5International Specialty Products, Inc. 

[0060] The granulation process Was identical to the process 
described in Example 1. 
[0061] The tap density of the resulting dry granulation Was 
measured using a Van Kel Bulk and Tap Density Gauge. The 
tap density of the calcium carbonate granulation Was greater 
than or equal to about 1 .0 g/cm3 . Tablets containing 600 mg of 
calcium carbonate prepared from this granulation Were about 
20% smaller in volume than commercially available 600 mg 
Caltrate® tablets. 

EXAMPLE IV 

[0062] This example illustrates the improvement in density 
that is achieved by employing a formulation comprising tWo 
calcium carbonate compositions having differing median par 
ticle diameters in the process of the present invention. As 
shoWn in Table 5, the composition comprises a 50:50 Weight 
ratio of calcium carbonate having a median particle diameter 
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of about 15 pm (Cal Carb OC USP PDR) and calcium car 
bonate having a median particle diameter of about 6 pm TABLE 7 

(OMYA-CAL FG-6AZ). Ingredient Weight % 

TABLE 5 Calcium Carbonate 00101 94.04 
Maltrin MlOO/Maltodextrin2 4.97 

Ingredient Weight Kg Drakeol 34/Mineral Oil3 0.99 

OMYA-CAL FG-6AZ1 11.35 IOMYA, l_nc.; 
Cal Carb OC USP PDRl 11.35 2Grain Processing Corp; 
Maltrin MlOO/Maltodextrin2 1.20 SPenreco. 
Drakeol 34/Mineral on3 0.24 
Puri??d Wawr 3-00 [0069] The granulation process Was identical to the process 

IOMYA he I described in Example 1, With an amount of hot Water equal to 
2(3min p’me's’sing Com; about 10% by Weight based on the Weight of calcium carbon 
SPenreco. ate added during mixing. 

[0070] The tap density of the resulting dry granulation Was 
[0063] The granulation process Was identical to the process measured using a Van Kel Bulk and Tap Density Gauge. The 
described in Example 1. 

[0064] The tap density of the resulting dry granulation Was 
measured using a Van Kel Bulk and Tap Density Gauge. The 
tap density of the calcium carbonate granulation Was greater 
than or equal to about 1 .1 g/cm3 . Tablets containing 600 mg of 
calcium carbonate prepared from this granulation Were about 
20% smaller in volume than commercially available 600 mg 
Caltrate® tablets. 

EXAMPLE V 

[0065] This Example provides a granulated composition 
comprising a 70:30 Weight ratio of calcium carbonate having 
a median particle diameter of about 15 pm (Cal Carb OC USP 
PDR) and calcium carbonate having a median particle diam 
eter of about 4 um (OMYA-CAL USP-4AZ). 

TABLE 6 

Ingredient Weight Kg 

OMYA-CAL U SP-4AZl 6. 80 
Cal Carb OC USP PDRl 15.9 
Maltrin MlOO/Maltodextrin2 1.20 
Drakeol 34/Mineral on3 0.24 
Puri?ed Water 3.00 

lOMYA, l_nc.; 
2Grain Processing Corp; 
3Penreco. 

[0066] The granulation process Was identical to the process 
described in Example 1. 

[0067] The bulk density of the granulation Was about 0.9 
g/cm3. The tap density of the resulting dry granulation Was 
measured using a Van Kel Bulk and Tap Density Gauge. The 
tap density of the calcium carbonate granulation Was greater 
than or equal to about 1 .1 g/cm3 . Tablets containing 600 mg of 
calcium carbonate prepared from this granulation Were about 
20% smaller in volume than commercially available 600 mg 
Caltrate® tablets. 

EXAMPLE VI 

[0068] This Example provides a granulated composition 
comprising calcium carbonate having a median particle 
diameter of about 10 um With a broad particle siZe distribution 
about the median. 

tap density of the calcium carbonate granulation Was betWeen 
about 1.25 and 1.31 g/cm3 . Tablets containing 600 mg of 
calcium carbonate prepared from this granulation Were about 
20% smaller in volume than commercially available 600 mg 
Caltrate® tablets. 
[0071] The invention having been described by the forego 
ing description of the preferred embodiments, it Will be 
understood that the skilled artisan may make modi?cations 
and variations of these embodiments Without departing from 
the spirit or scope of the invention as set forth in the folloWing 
claims: 

We claim: 
1. A granulated composition comprising: 
i. a ?rst poWdered composition comprising a median par 

ticle diameter from about 10 to about 25 um; and 
ii. a second poWdered composition comprising a median 

particle diameter from about 0.1 to about 10 pm. 
2. The granulated composition of claim 1 Wherein at least 

one of said ?rst and second poWdered compositions comprise 
calcium carbonate. 

3. The granulated composition of claim 1 Wherein said ?rst 
and second poWdered compositions each comprise calcium 
carbonate. 

4. The granulated composition of any of claims 1-3 
Wherein said ?rst poWdered composition comprises from 
about 50 to about 100 Weight % of the granulated composition 
and said second poWdered composition comprises from about 
0 to about 50 Weight % of the granulated composition. 

5. The granulated composition of any of claims 1-3 
Wherein said ?rst poWdered composition has a median par 
ticle diameter from about 12 to about 17 um and said second 
poWdered composition has a median particle diameter from 
about 1 to about 5 um. 

6. The granulated composition of any of claims 1-3 
Wherein said ?rst poWdered composition has a median par 
ticle diameter of about 15 um and said second poWdered 
composition has a median particle diameter of about 4 pm. 

7. A granulated composition comprising: 
i. a ?rst poWdered composition having a median particle 

diameter from about 10 to about 25 um; 
ii. a second poWdered composition having a median par 

ticle diameter from about 1 to about 10 um; and 
iii. a third poWdered composition having a median particle 

diameter from about 0.1 to about 1 pm. 
8. The granulated composition of claim 7 Wherein at least 

one of said ?rst, second, and third poWdered compositions 
comprises calcium carbonate. 
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9. The granulated composition of claim 7 wherein each of 
said ?rst, second, and third poWdered compositions com 
prises calcium carbonate. 

10. The granulated composition of any of claims 7-9 
Wherein said ?rst poWdered composition comprises from 
about 50 to about 100 Weight % of the granulated composi 
tion, said second poWdered composition comprises from 
about 10 to about 50 Weight % of the granulated composition, 
and said third poWdered composition comprises from about 0 
to about 20 Weight % of the granulated composition. 

11. The granulated composition of any of claims 7-9 
Wherein said ?rst poWdered composition has a median par 
ticle diameter from about 12 to about 17 pm; said second 
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poWdered composition has a median particle diameter from 
about 1 to about 5 pm; and said third poWdered composition 
has a median particle diameter from about 0.5 to about 1 pm. 

12. The granulated composition of any of claims 7-9 
Wherein said ?rst poWdered composition has a median par 
ticle diameter of about 15 um; said second poWdered compo 
sition has a median particle diameter of about 10 um; and said 
third poWdered composition has a median particle diameter of 
about 0.7 um. 

13. A tablet comprising the granulated composition of 
claim 1 or 7. 


