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SUMMARY

Studies of the properties of tablets from directly compressible isomalt

The paper deals with the study of the properties of tablets from two types of directly compressible
isomalt — namely galenIQ™ 720 and galenIQ™ 721. The study focuses on the dependence of tensile
strength and disintegration time of the tablets, on both the compression force, the addition of
lubricants, namely magnesium stearate and sodium stearyl fumarate (Pruv) with the concentrations
of 0.5% and 1%, and a 50% addition of model active ingredients, namely ascorbic acid and
acetylsalicylic acid. The used compression forces were 6, 8 and 10 kN, tablets containing drugs
were compressed only with the force of 10 kN. The tensile strength of tablets from both substances
increased with increasing compression force, the presence of lubricants did not result in any
decrease in strength. The disintegration time of tablets was longer with the use of substance
galenIQ™ 720, it was prolonged by lubricants and increased with increasing compression force for
both substances. The presence of drugs decreased tensile strength, and the tablets containing
acetylsalicylic acid showed higher tensile strength. For both drugs, differences within the type of
isomalt or lubricants were not significant. The disintegration time of tablets was shorter when
ascorbic acid was used; it was the shortest in the case of galenIQ™ 721 with Pruv, but in the case
of acetylsalicylic acid the disintegration time was the shortest with galenIQ™ 721 with magnesium
stearate.
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SOUHRN

Studium vlastnosti tablet z piimo lisovatelného isomaltu

Préce se zabyva studiem vlastnosti tablet ze dvou typt piimo lisovatelného isomaltu — galenulQ™
720 a galenulQ™ 721. Studovala se pevnost tablet v tahu a doba rozpadu tablet, oboji v zavislosti
na lisovaci sile, pfidavku stearanu hofec¢natého a stearylfumaratu sodného (Pruvu) jako mazadel
v koncentracich 0,5% a 1% a 50% piidavku modelovych léCivych latek kyseliny askorbové
a kyseliny acetylsalicylové. Tablety byly lisovany lisovacimi silami 6, 8 a 10 kN, vylisky s 1é¢ivy
pouze lisovaci silou 10 kN. Pevnost tablet z obou latek rostla s lisovaci silou, vlivem mazadel se
nesniZzila. Doba rozpadu byla delsi s latkou galenIQ™ 720, u obou latek byla prodlouZena mazadly
a rostla s lisovaci silou. Pfitomnost 1éCiv sniZila pevnost tablet, pevnéjsi byly vylisky s kyselinou
acetylsalicylovou. U obou 1é¢iv nebyl vyrazny rozdil v rdmci typu pouZitého isomaltu ani mazadla.
Doba rozpadu byla kratsi u tablet s kyselinou askorbovou, kdy byla nejkratsi s latkou galenIQ™ 721
s Pruvem, kdeZto v piipadé kyseliny acetylsalicylové byla nejkratsi s latkou galenIQ™ 721 se
stearanem hote¢natym.

Klicova slova: piimo lisovatelny isomalt — mazadla — pevnost tablet v tahu — doba rozpadu tablet
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Introduction

The interest in the use of sugar alcohols in pharma-
ceutical formulations has recently increased due to their
sweetening capacity, a lower content of calories, and a
non-cariogenic character. In addition, they can be
administered to diabetic patients. Sugar alcohols may be
used as fillers in normal as well as chewing tablets. After
a suitable adjustment of tablets, e.g. by granulation or
spray drying, they can serve as dry binders in directly
compressible tablets P. The sugar alcohols employed for
these purposes include also isomalt. Isomalt is a mixture
of hydrogenated monosaccharides and disaccharides and
its principal components are the disaccharidic alcohols
1-0O-a-D-glucopyranosyl-D-mannitol dihydrate (GPM)
and 6-O-a-D-glucopyranosyl-D-sorbitol (GPS). Isomalt
possesses a half of the sweetening capacity of saccharose
and low negative heat of dissolution, it is non-cariogenic
and a small source of energy, as it is not absorbed in the
small intestine, but fermented in the large intestine.” Due
to stable glycosidic bonds, it is resistant to chemical
degradations and it does not produce a cooling effect in
the mouth. Its agglomerated product, composed of small
primary particles, was developed for direct compression.
Isomalt adjusted in this way possesses excellent
flowability, a high dilution potential, and low
hygroscopicity ?. Ndindayno et al.¥ have demonstrated
that the directly compressible properties of isomalt can
be improved by melting. After melting, the crystalline
form is converted into the amorphous one. The
disintegration time of the tablet compressed from molten
isomalt and the release of the active ingredient from the
tablet are very quick. A problem is agglomeration caused

Table 1. Tableting materials without active ingredients

{F

by recrystallization, where the amorphous phase passes
to the stable crystalline phase in the presence of aerial
humidity. This problem must be solved in further
research.

The agglomerated isomalt product is manufactured by
the German firm Palatinit GmbH under the name of
galenlQ"™, types 720 and 721 being intended for direct
compression. The individual types differ in the ratios of
basic disaccharidic alcohols; in type 720 the ratio of
GPM and GPS is 1 : 1 and in type 721 this ratiois 1 : 3,
and due to this fact it is more soluble in water ?. The
present paper studies the properties of tablets, in
particular the tensile strength and disintegration time in
the above-mentioned types of directly compressible
isomalt in dependence on compression force, addition of
two types of lubricants in two concentrations, and two
types of active ingredients in one concentration.

EXPERIMENTAL PART

Materials

galenlQ™ 720 - agglomerated isomalt (1-O-a-D-
-glucopyranosyl-D-mannitol dihydrate and 6-O-o-D-
-glucopyranosyl-D-sorbitol in the ratio of 1 : 1) (Palatinit
GmbH, Germany); galenlQ™ 721 -agglomerated isomalt
(1-O-a-D-glucopyranosyl-D-mannitol dihydrate and
6-0-a-D-glucopyranosyl-D-sorbitol in the ratio of 1 : 3)
(Palatinit GmbH, Germany); Pruv® — sodium stearyl
fumarate (J. Rettenmaier & Sohne GmbH + Co,

Raw material

1 2 3 4
galenlQ"720 + + +
galenlQ™721 +
0.5% Mg st. +
0.5% Pruv +
1% Mg st.
1% Pruv

Tableting material
5 6 7 8 9 10
+ +
+ + +
+
+ +
+ +

Mg st. — magnesium stearate

Table 2. Tableting materials with active ingredients

Raw material

11 12 13
galenIQ™720 + + +
galenlQ"721
1 % Mg st. + +
1 % Pruv +
50% Ac. ac. +
50% Asc. ac. + +

Tableting material
14 15 16 17 18
+
+ + + +
+
+
+ +

Mg st. — magnesium stearate, Ac. ac. — acetylsalicylic acid, Asc. ac. — ascorbic acid
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Rosenberg, Germany); magnesium stearate (Acros
organics, New Jersey, USA); ascorbic acid (Northeast
General Pharmaceutical Factory, China); acetylsalicylic
acid (Merck KgaA, Darmstadt, Germany).

Preparation of tableting materials and tablets

The tests included tableting materials from dry binders
without lubricants, mixtures with lubricants, and
mixtures with active ingredients. Altogether 18 tableting
materials of the following composition were used (Table
1 and 2).

Dry binders with lubricants were mixed for 5 minutes
in a stainless steel cube KB 15S (Erweka GmbH,
Hausenstamm, Germany). Mixtures with active
ingredients were prepared by mixing the dry binder and
the active ingredient for 5 minutes, then the lubricant was
added and the material was mixed for 5 minutes again.
The rotation rate of the mixing cube was always 17
revolutions/minute. The amount of prepared tableting
materials without active ingredients was always 30 g,
with active ingredients, 20 g.

All tableting materials were used to produce 16
tablets compressed with the use of a special die with an
upper and a lower punch on a material testing
equipment T1 — FRO 50 TH.A1K Zwick/Roell (Zwick
GmbH & Co, Ulm, Germany). Proper compaction took
place by applying the pressure on the upper punch. The
tablets were of a cylindrical shape without facets with
a diameter of 13 mm and weight of 0.5 + 0.0010 g.
Compression velocity was 1 mm/s and compression
forces 6, 8 and 10 kN, in the case of pure dry binders,
8 kN. Mixtures including active ingredients were
compressed using only a compression force of 10 kN.

Measurement of tensile strength of tablets and
evaluation of the lubricant sensitivity of tableting
materials

Tensile strength was always evaluated in 10 tablets,
first no sooner than 24 hours after compaction.
Measurements were performed on a Schleuniger
apparatus (Dr. Schleuniger Pharmatron AG, Solothurn,

Table 3. Values of LSR for galen IQ 720 and 721
at the compression force of 8 kN

Lubricant galen 1Q 720 galen 1Q 721
0.5 % Mg st. -0.1469 0.0151
1% Mg st. -0.0563 0.0016
0.5% Pruv -0.0649 0.0601
1% Pruv -0.0134 0.0277

Mg st. — magnesium stearate

Switzerland), which measured tablet sizes accurate to
0.01 mm and destruction force in N. Tensile strength of
tablets was calculated according to Eq. [1]:

{F

2F

P= mt.d.h ’

[1]

where P is the tensile strength of tablets (MPa), F is
the destruction force (N), d is the tablet diameter [mm],
and h is the thickness of the tablet (mm) ¥.

LSR (lubricant sensitivity ratio) values, which make it
possible to quantify and mutually compare the lubricant
sensitivity of tableting materials, were calculated
according to Eq. [2]:

(Csu — Csl)
su ’

LSR = (2]

where Csu is the crushing strength of tablets without
an added lubricant and Csl is the crushing strength with
a lubricant. The more this value approaches 1, the more
the dry binder is sensitive to an added lubricant from the
viewpoint of decreased strength of tablets ¥. In the
present paper, the values of tensile strength, not those of
crushing strength, are used in the equation.

Measurement of disintegration time of tablets

Disintegration times of tablets were evaluated earliest
24 hours after compaction always in 6 tablets.
Measurements were performed on an apparatus for the
determination of disintegration time of tablets Erweka
ZT 301 (Erweka GmbH, Hausenstamm, Germany)
following the method described in the chapter
Pharmaceutical Technical Procedures in the Ph. Eur
2005. The test was carried out without discs in the
medium of purified water tempered to 37 °C = 1 °C. The
tablet was considered disintegrated at the moment when
there was no remainder on the net.

The results of strengths and disintegration times were
statistically processed by means of the computer
programmes Excel and Qcexpert. Elementary data
analysis yielded the mean values with standard
deviations, which were plotted into dependences on
compression force. In the cases of unclear significance of
differences in the values, unpaired t-test at a level of
significance of 0.05 was employed.

RESULTS AND DISCUSSION

The paper examined the properties of tablets, tensile
strength and disintegration time, from the directly
compressible isomalt galenIQ 720 and 721 in
dependence on compression force. The impact factors
were additions of two types of lubricants in two
concentrations and two types of active ingredients in
one concentration. The compression forces were 6, 8
and 10 kN and they were selected in such a way to
make the tensile strength of tablets made of isomalt
with lubricants oscillate within the range of the
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Fig. 1. Tensile strength of tablets in function of compression force: galen IQ 720

g 720 - galenl@ 720, Mg stearas — magnesii stearas

1,8
g 16
= T
2
5 14 LT
Q
S
G

1,2
£ T
(2]
C
o
s o
<@
2
5 08 T

0,6 - .

6 8 10

compression force (kN)

HWg721 [g 721 +0,5% Mg stearas

g 721 + 1% Mg stearas

9721 +0,5%Pruv  Mg721 + 1% Pruv

Fig. 2. Tensile strength of tablets in function of compression force: galen IQ 721

g 721 - galenl@ 721, Mg stearas — magnesii stearas

optimal strength of tablets (0.56-1.11 MPa) ©. The
mixtures with active ingredients were compressed
using only the compression force of 10 kN. The
lubricants used were magnesium stearate and sodium
stearyl fumarate in the concentrations of 0.5 and 1%.
The model active ingredients were ascorbic acid and
acetylsalicylic acid.

Figure 1 shows the dependence of tensile strength of
tablets on compression force for galenlQ 720. In the
compression force of 8 kN, it also states the value of
strength for pure substance, which with the use of this
compression force could be still compacted without a
lubricant, though there was a problem of its sticking to
the matrix. This value was intended to serve for the
evaluation of the influence of lubricants on the strength
of compacts, which should be theoretically decreased
due to the plastic behaviour of isomalt . However, there
was no decrease in strength due to the lubricants. The
tablets with a 0.5% addition of lubricants were stronger
than those with a 1% addition. The lowest strength was

found in the tablets containing 1% of Pruv, the value of
strength for the compression force of 8 kN not being
statistically significantly different from the value for the
pure substance. The values of strength of tablets
increased with compression force. Luhn ” examined also
the influence of the concentration of magnesium stearate
and the length of the period of mixing on tablet strength
in the substance galenlQ 720. He found that the length of
the period of mixing longer than 15 minutes resulted in
lower tablet strength, but with increased concentration of
the stearate from 0.5 to 2% there was no influence on the
strength.

Figure 2 represents the identical dependence for
galenlQ 721. Neither in this case the strength of tablets
was influenced by lubricants, only the value for the
mixture with 0.5% of Pruv was statistically
significantly lower. In the compression forces of 6 and
10 kN, there is a statistically significant difference only
between the strengths of compacts with 0.5% of
lubricants, the compacts containing 0.5% of
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magnesium stearate being stronger. In tablets
containing 1% of lubricants, there is no statistically
significant difference in the values of strength within
the type of the lubricant used. The strength of tablets
was increased with compression force.

As follows from the comparison of both graphs, there
is no marked difference between the strengths of tablets
made from both types of isomalt. No effect of the
lubricant on tablet strength is confirmed by the LSR
(lubricant sensitivity ratio) values presented in Table 3.
The more the value approaches 1, the higher sensitivity
of the dry binder to the lubricant is observed. In the
substance galenlQ 720, the LSR values were minus, the
strength of tablets with lubricants was even marginally
higher.

Figure 3 shows the dependence of disintegration times
of tablets on compression force for galenlQ 720. A
longer disintegration time was observed in the tablets
with 1% of lubricants, the shortest disintegration time
was found in the compacts with 0.5% of magnesium
stearate, the value in the compression force of 8 kN not
being statistically significantly different from the value
for the pure substance.

Figure 4 describes the identical dependence for
galenlQ 721. Disintegration time was prolonged by the
action of lubricants.

The comparison of the values of disintegration times
presented in the Graphs shows a marked difference in the
disintegration times of the compacts made from both
substances. The compacts containing the substance
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galenlQ 721 unambiguously possessed a shorter
disintegration time due to a higher content of GPS,
which is more soluble in water than GPM .

Figure 5 lists the values of the strength of compacts
containing active ingredients at the compression force of
10 kN. The presence of active ingredients decreased the
strength of tablets. The strength of tablets containing
acetylsalicylic acid was higher, which could be
theoretically assumed, due to better compressibility of
the active ingredient resulting from the prevailing
mechanism of compaction by plastic deformation.
Ascorbic acid is compressed by fragmentation of its
particles and this mechanism does not guarantee good
compressibility and strength of compacts ®. Within the
framework of the employed dry binder and lubricant,
there were no marked differences between the values of
strength of tablets.

Figures 6 and 7 show the values of disintegration
times of compacts with ingredients. The Graphs are
divided into two, as the values of disintegration times of
compacts containing ascorbic acid are markedly lower
due to its good solubility in water. In the compacts with
ascorbic acid, the tablets containing the substance galen
IQ 720 possessed a longer disintegration time due to its
lower solubility. In both cases, the compacts with
stearate disintegrated longer than those with Pruv. The
tablets containing acetylsalicylic acid possessed long
disintegration times, high above the pharmacopoeial
limit of classic tablets (15 min) because of bad solubility
of acetylsalicylic acid. A shorter disintegration time was
observed in the compacts containing galen 1Q 721 with
the use of the same lubricant. The disintegration time
was longer in the case of both substances with less
hydrophobic Pruv, though there were no marked

{F

differences in the strengths of tablets. A longer
disintegration time would be theoretically assumed in the
tablets containing magnesium stearate, which is more
hydrophobic.

The compressibility of both types of directly
compressible isomalt is the same, but when we need
prepare the tablets with a shorter disintegration time,
then dry binder galen IQ 721 is more suitable use.

The study was supported by the grant MSM 0021620822
and by the firm PALATINIT GmbH Germany, which supplied
the samples of the dry binders tested.

REFERENCES

1. Bolhuis, G. K., Armstrong, N. A.: Pharm. Dev. Technol.,
2006; 11, 111-124.

2. PALATINIT GmbH: galenlQ™ - The smart excipient,
Fir. Lit., 2007, Web: htpp:/www.beneo-palatinit.com
[1.11.2007].

3. Ndindayino, F., Henrist, D., Kiekens, F., Van den
Mooter, G., Vervaet, C., Remon, J. P.: Int. J. Pharm.,
2002; 235, 1-2, 149-157.

4. Fell, J. T., Newton, J. M.: J. Pharm. Sci., 1970; 59, 5,
688-691.

5. Bos, C. E., H. Bolhuis, H., Van Doorne, Lerk, C. F.:
Pharm. Weekbl., 1987; Sci. Ed. 9, 274-282.

6. Belousov, V. A.: Khim. Farm. Zh., 1976; 10, 105-111.

7. Luhn, O.: Manuf. Chem., 2006; June: 36-38.

8. Bolhuis, G. K., Chowhan, Z. T.: Materials for direct
compaction. In: Alderborn, G, Nystrém, Ch. eds.
Pharmaceutical Powder Compaction Technology. Inc.: New
York: Marcel Dekker 1996; 486-500.

XLIX. sympozium z historie farmacie a veterinarni mediciny

Sekce dé&jin farmacie Ceské farmaceutické spolecnosti a Spole¢nosti pro d&jiny véd a techniky, Ceské farmaceutic-
ké muzeum, stiedisko Univerzity Karlovy v Praze, Farmaceutické fakulty v Hradci Kralové, Ceska lékéarnicka komo-
ra a Veterinarni a farmaceutickd univerzita Brno poradaji dne 4. listopadu 2009 od 10 hodin do 16 hodin XLIX. sym-
pozium z historie farmacie a veterindrni mediciny na t¢éma Vyznamné farmaceutické a veterinarni osobnosti u nas
i ve svété. Sympozium se kona v Kabinetu d&jin Ustavu cizich jazykii a d&jin veterinarniho lékaistvi v budové &. 32

kampusu VFU Brno, Palackého 1-3 — podkrovi.
BIizs8i informace: PharmDr. Martina Lisa, PhD.
tel.: 224 966 700, fax.:224 966 703
e-mail: lisa.martina@vfn.cz

178

CESKA A SLOVENSKA FARMACIE, 2009, 58, &. 4

—



