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TECHNICAL
INFORMATION

Due to the high prevalence of lactose intolerance, lactase supple-
ments increasingly gain popularity as they are known to improve
the lactose digestion and reduce gastrointestinal symptoms. The
aim of th study was to develop lactase tablets by a simple andis
robust direct compression process, which enables tableting of the
moisture sensitive enzymes Addi-without the addition of water.
tionally, this aimedstudy to simplify the formulation by using a two-
component composed of API and only one ready-to-use ex-blend

,cipient . The pure lactase powder wasNutra CMPROSOLV EASYtab
®

shown to be suitable for direct compression leading to tabletsun
with insufficient tensile strength and high friability. Furthermore,
the compression of pure lactase powder led to a significant loss
of lactase activity by 20 40 %, depending on the compaction–
force. The addition of only 30 % of the high functionality excipient
PROSOLV EASYtab

®
Nutra dramatically improved the tensileCM

strength by . Furthermore,almost tenfold Nutra CMPROSOLV EASYtab
®

had positive effects on disintegration leading to a reduction of dis-
integration time of more than 50 %. Due to the excellent compac-
at bility of , only a low compactionNutra CMPROSOLV EASYtab

®

pressure of 5.75 kN was required to produce mechanically robust
tablets only 2.8 % loss of enzyme activity duringwhich showed
tableting. comparison with marketed lactase tabletsAdditionally, a
showed once again that is perfectlyNutra CMPROSOLV EASYtab

®

suited to produce lactase tablets with comparable or even better
functional tablet properties. In contrast to the complex formulation
of the marketed lactase tablets, the number of components in the
PROSOLV EASYtab

® based formulation could be reduced consider-
ably , namely lactase powder andto only two components PROSOLV

®

EASYtab Nutra CM.

Abstract

Approximately 75 % of the global population is affected by lactose
malabsorption or lactose intolerance which is the inability to digest
the milk sugar lactose caused by inadequate amount of the en-

.zyme lactase Lactose is a disaccharide composed of glucose and1

galactose that is found in milk and other dairy products.
The enzyme lactase, which is located in the brush border of the
small intestine, breaks lactose into its monosaccharides in order
to enable the transport across the cell membrane (Figure 1). In the
case of lactase deficiency  unabsorbed lactose passes into the co-,

. Thereby, gas arelon where it is fermented by bacteria and acids
produced leading to gastrointestinal symptoms, such as abdominal
pain, bloating, diarrhea, gas and nausea In addition to dietary.2

management, the administration of exogenous lactase in formthe
of tablets or capsules can improve the lactose digestion and toler-

.ance, as shown in numerous studies 3,4,5

Introduction

Fig Schematic  llustration of actose igestion in ersons uffering from. 1 I L D P S
L I C U L Dactose  ntolerance ompared to sual actose igestion.

Study Design

The aim of this study was the development of lactase tablets that
can be produced by direct compression. In order to avoid stability
problems of caused by high temperature andthe enzyme lactose,
moisture, direct compression is the most suitable tableting .process
The performance of pure lactase powder in terms of lactase activity,
ejection force during compression as well as functional tablet charac-

and compared to a blend of lactase pow-teristics was investigated
der and 30 % of the high functionality excipient PROSOLV EASYtab

®

Nutra CM Furthermore, the performance of the. PROSOLV EASYtab
®

based formulation was compared to marketed lactase tablets.
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Used Ingredients

In this study, a yellow to slightly brownish lactase powder with a
lactase activity of 85,000 FCC per gram was used as active ingre-

,dient (Figure 2). At optimal conditions  a lactase activity of 1000
FCC enables the digestion of up to 5 g lactose conditions. At ,in vivo

usually higher quantities are required. The containing lactase is
of fungal origin and is produced by the fungus .Aspergillus oryzae

PROSOLV EASYtab
® is a co-processed all-in-one excipient,Nutra

which was specifically developed for nutraceutical applications.
It is composed of microcrystalline cellulose as a binder, colloidal
silicon dioxide as a glidant as well as a disintegrant and a lubricant,
and thereby covers all necessary tableting functionalities. In the
current study PROSOLV EASYtab

® was used which in-Nutra CM

acludes croscarmellose sodium as disintegrant and magnesium
stearate as a lubricant. The special co-processing ensures a homo-
geneous distribution of the single ingredients and results in syner-
gistical effect in terms of functional performance.
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Tabletability of ure actase owderP L P

The compaction of pure lactase powder causes high ejection forces
during the tableting process leading to defects of the tablets such
as of the tablet surface. Therefore, the lactase powdercracking
was lubricated with 1 % of magnesium stearate and compacted at
compression forces between 5 and 30 kN. As shown in Figure 3,
the compaction of pure lactase powder resulted in tablets with an
insufficient maximum tensile strength of 1.1 MPa (equivalent to
45 N tablet hardness). Despite the high compaction pressure the
tablets showed a high friability between 0.3 and 5.0 %, depending
on the compaction force used ,. At low compression pressure  below
7 kN  the tablet hardness was not even measurabl and friabil-, e the
ity test resulted in broken tablets.
Furthermore, increasing compaction force caused a reduction of
lactase activity in the final tablets (Figure 3). Depending on the
compaction force, the lactase activity decreased by 22 % at 10 kN
up to 40 % at 30 kN compared to the initial lactase activity of the
powder blend before the tableting process.

Fig Effect of ompaction orce on ensile trength and actase ctivity of. 3 C F T S L A
T P L P C M S aablets of ure actase owder ontaining 1 % agnesium tearate as
Lubricant.

Tableting Performance of inPROSOLV EASYtab
®

Lactase Tablets

In order to improve the tabletability, the lactase powder was mixed
with 30 % of the high functionality excipient PROSOLV EASYtab

®

Nutra CM and compared with the, compacted into tablets tablets
of , Figure 2pure lactase powder (Table 1 ). The addition of PROSOLV

®

EASYtab led to a significant increase tensile strengthly dNutra CM

of up to 6 MPa at a 5 almost 10compaction force of 1 kN, which is
times the of (Figure 4).tensile strength the pure lactase powder
Furthermore, had a positive effectPROSOLV EASYtab

®
CMNutra

on the disintegration time of the lactase tablets (Fig ). Despiteure 5
the weak tablet hardness, the pure lactase tablets had a disintegra-

Mtion time of up to 34 min at the highest tensile strength of 1.1 Pa.
By adding 30 % of the disintegrationPROSOLV EASYtab

®
CMNutra

time could be considerably reduced to less than 15 min at the
same tensile strength.

Tab. 1 Formulation of actase ablets (100 mg otal eight)L T T W .

Ingredient Pure Lactase EASYtab
®

Powder (%) Formulation (%)

Lactase Powder

(85,000 FCC)

PROSOLV EASYtab
®

Nutra CM

Magnesium

Stearate

Active

ingredient

All-in-one

excipient

Lubricant

70.0

30.0

–

99.0

–

1.0

1.0

0.8

0.6

0.4

0.2

0.0
0
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Fig  2 Pure actase owder haracterized by ood lowability, but oor. L P C G F P
C , and Based Lactase Tablets.ompactibility PROSOLV EASYtab

®

Due to the excellent compaction properties of PROSOLV EASYtab
®

Nutra only low compression forces are required to manufacture
mechanically robust tablets leading to less mechanical stress for;
sensitive materials such as enzymes or living microorganisms.
As is a ready-to-use composite, onlyPROSOLV EASYtab

®
Nutra

one mixing step with the active is required before the compression
process making the tableting process convenient and cost-efficient.,
In order to fulfill the regulatory requirements in various countries,
different grades of with varying disinte-PROSOLV EASYtab

®
Nutra

grants and lubricants are available, which all show equivalent pow-
der and tableting properties. Details about the different grades
can be found in the JRS brochure .about PROSOLV EASYtab

® 6
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In addition, significantly improvedPROSOLV EASYtab
®

CMNutra

the robustness of the tablets. Already at a low compaction force
of 5 kN, the friability dropped to an excellent value of 0.8 %.
Furthermore, in case of the , therePROSOLV EASYtab

®
CMNutra

is no need for additional lubrication.
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Fig Comparison of isintegration ime of actase ablets (200 mg) omposed. 5 D T L T C
of either ure actase owder ontaining 1 % agnesium tearate asP L P C M S
L B L Pubricant or a lend of actase owder with 30 % of PROSOLV EASYtab

®

Nutra CM.
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Fig. 4 Comparison of Tensile Strength of Lactase Tablets (200 mg) Composed of
either ure actase owder ontaining 1 % agnesium tearate as ubricantP L P C M S L
or a lend of actase owder with 30 % of .B L P PROSOLV EASYtab

®
CMNutra

Comparison with a arketed roductM P

Reference product
For the , commercially available lactase tabletsreference product
(6000 FCC units) ere 6w selected (Figure ). These white to slightly
yellow colored mini tablets are film-coated round tablets with a
diameter of 6 mm and a weight of 100 mg. According to the pack-

the reference productaging leaflet has a minimum lactase activity
of 6000 FCC units per tablet which enables the digestion of up to
30 g lactose at optimal conditions.

Tableting process
In order to obtain the same lactase activity as in the marketed
lactase tablets (6000 FCC per tablet), a quantity of 70 mg of the
lactase powder per tablet was required. Therefore, the two-compo-
nent formulation based on PROSOLV

®
EASYtab Table 1 is com-( ),

spacted into 100 mg tablet . The same tablet format as for the
original tablets was used and the tablet hardness was adjusted to
about 100 N in order to allow a direct comparison of further tablet
characteristics.

Lactase activity and functional tablet characteristics
Only a low compression pressure of 5.75 kN was necessary in order
to compact the based formulation into tabletsPROSOLV EASYtab

®

with a hardness of 100 N, as measured for the commercial product
(Table 2). Both formulations, have a lactase activity of more than
6600 FCC per tablet and therefore, the minimum value of 6000
FCC per tablet was clearly exceeded.
A comparison with the lactase activity of the PROSOLV EASYtab

®

based blend demonstrated that the initial lactase activity was only
reduced by 2.8 % due to the compaction process which is signifi-
cantly less than in the pure lactase formulation (Figure 3). More-
over, the based lactase tablets disintegratedPROSOLV EASYtab

®

more than twice as fast as the reference tablets.

The mini tablets are based on a
complex formulation  which is om, c -
posed of lactase, maltodextrin, cal-
cium phosphate, cellulose, hydroxy-
propylmethyl cellulose, fatty acid,
silicon dioxide, magnesium salts of
fatty acids, mono- and diglycerides
of fatty acids, and ydrogenatedfully h
palm oil.

Fig Reference roduct. 6 P
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Parameter

Lactase ctivityA
(FCC/ ablet)T

Loss of actase ctivityL A
D Curing ompaction (%)

Tablet Hardness (N)

Compaction orce (kN)*F

Disintegration ime (min)T

Tablet eight (mg)W

Tablet eight (mm)H

Number of omponentsC

Reference Tablets
(6000 FCC units)

Lactase 6000

6632

–

98.1

–

35.2

97.1

3.01

7
(according to packaging leaflet)

PROSOLV
®

EASYtab

Formulation

6670

2.8

101.9

5.75

13.9

100.1

3.07

2
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6 Brochure: PROSOLV EASYta
®

b.

HARMA .JRS P GmbH & Co KG

4 mm

Would you like to receive a sample?

Please visit http://orderforms.jrspharma.com
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JRS PHARMA GMBH & CO. KG
Business Unit Excipients
73494 Rosenberg (Germany)
Phone: +49 7967 152-312
ExcipientsService@JRSPharma.de

www.jrspharma.com

Disclaimer:

The information provided in this brochure is based on thorough research and is believed

to be completely reliable. Application suggestions are given to assist our customers, but

are for guidance only. Circumstances in which our material is used vary and are beyond

our control. Therefore, we cannot assume any responsibility for risks or liabilities, which

may result from the use of this technical advice.

Tab. 2 Characteristics of the Based Lactase FormulationPROSOLV EASYtab
®

Compared to the Reference Product.

*Required compaction force in order to obtain a tablet hardness of 100 N.

PROSOLV EASYtab also produced smoother tablet surfaces®

which lead to better film coating adhesion and a more pronounced
logo embossing. (Additional technical information available).


