





























Magnesium Stearate Lubricant Properties
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were stored for 55 days under 0% and 97% relative
humidity at room temperature. New lot numbers were
assipned 1o the lots exposed to these conditions (lots
111, 211 leots 11 and 21 stored under 0% relative hu-
midity; lots 112, 212: Jots 11 and 21 stored under 97 %
relative humidity). After 53 days, the weight pattern
over time of the two lois placed under the two storage
conditions had reached a platean. X-ray diffraction and
thermal analysis (DSC, TGA) were performed on lots
111, 112, 211, and 212, and compared to the results
obtained with the lots 11 and 21 (Figs. 8 and 9). Re-
sults indicate that under a 0% relative humidity atmo-
sphere, the adsorbed water 15 removed without effect-
ing the crystal structure of lots 11 and 21. Under 97%
relative humidity atmosphere, x-ray analysis resulls
show a crystalling structure modification in the 28 =
197 grea. This modification was confirmed by the DSC
results, where a new peak appeared around 60°C, and
by the TGA results, where the weight loss of magne-
sium stearate lots 112 and 212 occurred in three steps
rather than two as seen with lots 11 and 21,

Compaction parameters and (ablet characteristics
obtained with the model formulation using magnesiom
stearate lots 111, 112, 211, and 212 a 7 and 20 kN
were compared with a new series of expeniment with
lots 11 and 21. Results are reported in Table 3.
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Results show that adsorbed water {lots 11 and 21
compared to lots 111 and 211} does not appear o be of
great importance, especially at 20 kN, whereas the ad-
dition of a crysialline water molecule (lots 112 and 212
compared to lots 11 and 21) in an already dihydrate
HmE”EEillm stearate structure seems to decrease the lu-
bricant efficiency. The addition of a crystalline water
moetecule in the crystal lattice could change the proper-
ties of the magnesium stearate (such as packing or film
formation abilities) as a result of transformation from
orthorhombic and/or monoclinic structure into a crysial
with & more hexagonal packing (4},

Magnesium stearate and tale are frequently used to-
gether in formulations. Magnesium stearate is used for
its excellent lubricant properties but exhibits little glidant
action whereas tle presents good glidant propertics but
is known as a poor lubricant (14}, It was of interest o
know if talec would influence the lubricant properties of

magnesium stearate. To that end, we tried o dewrming
if tale could increase or decrease the lubricant property
differences of two magnesium stearate lots (11 and 213,
These two were chosen because of their very different
mean diameter. Magnesium stearate and talc were, re-
spectively, used ar concentrations of 2% and 3.5%, Five
groups of tablets, contaiming different cpmbinations of
these two lubricants, were prepared using the formula-
tion model. Differences between the compaction param-
eters obtained with lots 11 and 21 were compared to
those obtained berween T 4+ 11 and T + 21, The varia-
tion between the differences was then calculated using
the following formula;

(1T =21T Y
Vanation = | ————— =1 | = 100
11-21

where 117 and 217 are the compaction parameter val-
ues obtamned using falc and lot 11 and 21 as lubricants,
respectively;, 11 and 21 are the compaciion paramerer
values obtained using lot 11 and 21 as lubricants, re-
spectively

Results, presented in Fig. 10, show that rale reduces
the lubricant property differences between the two mag-
nesium siearate lots tested. This effect comes from an
improvement in the lubricant properties of the less ef-
ficient lot 21 and not by a reduction in the lubricant
properties of the more efficient lor 11.
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Figure 8. DSC (o) and TGA profiles (b) of magnesivm stearate | d 212 (lots LOL, 200 fots 1) and 21 stored

weder 0% relative |Il:r|I!|1II_'.'_ lots 112, 212, lots 11 and 2] stored under 97% relative humidity, 35 davs, room Lemparptire)

As previoosly described (15}, when the amount of CONCLUSION
magnesium stearate is imsufficient w coat the gr

ula-

tion particles, its preferential location is in the cavites Festing of each of 13 lots of magnesium Stearate
of the granulation particles; This is the location of the ee different vendors resulted in the following
very small quanticy of fine particles of lor 21. During findings: (1) magnesium stearate supphied by different
the blending operation. talc displaces magnesium stear- vendors are unlikely 1o present the same physical prop-
ate from these cavities and therefore promotes film for- eriies, and (i) variations in physical properties can be
mation, In contrast, almost all the particles of magne- expected 1o be found within lots of magnesium siearate
sium stearate 1ot 11 are fines, and the film 1s already supplied by the same vendor

achieved. The addition of talc leaves it almost un Six of these lots were tested in a NSAID formulation

changed. using a Stokes Single Station Instrumented F Press. It
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Figure H.

has been shown that the particle size mean diameter of
a lot of magnesium stearate was the key factor influenc-
ing its lubricant efficiency. The crysalline structure also
influenced the compaction characteristics of the fermu-
lation but with less of an impact than the mean diam-
tler.

Continued

Twao solutions could be suggested to reduce the im-
pact of the variability of the particle size of magnesium
stearate on the compaction properties of the mode! stad-
ied; utilization of a standardized magnesium stearate
mean diameter and use of tale in association with mag-
nesium stearate. Further studies should be performed to
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Table 3

Influence of Adsorbed Water (111, 211) and Crystalline Warer (112, 212) on the Lubricant Froperties of Magnesinm Stearade

Magnesium Stearate Lot No.

T N T 12 2] 211 21 212

DsC Upper Different Different Different Different
TGA Force Different DifTeremt Different Different
X-ray diffraction (kM) Identical Different Identical Different
Axial transmission 7 0,50 0.54) 0.90 (.89 0.83 (.85 (.83 078
20 0.92 0.92 0.92 0.92 0.87 0,86 0,87 0,85
Radial transmission 7 0.11 0.1 0.11 0.14 0.8 019 0.18 0.1
20 0.13 0.13 0.13 0.16 0.20 0.20 0.20 0.23
Residual force (N) 30 32 30 26 164 95 164 77
20 30 31 30 23 133 116 133 |68
Ejection force (N) 7 224 223 224 245 376 207 376 4 ".I.j
20 277 279 277 275 408 156 408 438
Tablet 1ensile strengeh 7 .10 0.11 0.10 0.11 0. 14 16 .14 0,16
(kY mm®) 20 0.22 0.23 0.22 0.23 .35 1,35 (3,35 0,36
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