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Summary ceutical formulation. The compatibility betwethe different
tablet excipients to be considered in the formulation, such as
Characterisation of policosanol, a new active principle compose%'luems’ d|S|ntegra_nts, Iu_b ricants, and otﬁ‘é,rsand poli- .
of 8 high molecular weight fatty alcoholgiz. 1-tetracosaol, Cosarjol were .Stuqled using D.S.C because thefma' aanySIS
1-hexacosanol,1-heptacoanol, 1-odacosanh 1-nonacosanol, 1- permits investigation and prediction of any physicochemical
triacontanol, 1-dotriacontanol, and 1-tetratriacontanol, shows iiteraction between théfh
have a very stable, well defined composition which is reproducible The development of a tablet formulation usually requires
from batd to batch. Compatibility studies by differential scanning the preseneof different excipients and their compatibility
calorimetry (DSC) and thermogravimetry (TG) gave wesgful  with policosanol was therefore studied. The advantage of
physicochemical information and reveal the characteristic trans SC over more traditional compatibility screening methods
tions, as well as théxérmal stability of this drug. DSC facilitated s that no long-term storage of the mixture is required prior to
compatibility studies between policosanol and several tablel o ation and differential thermal analysis can aid im-
excipiens generally used foihe manufacture of thigharmaceu- mensely in the evaluation of new compounds and their

tical dosage form. It is seen that the combinatiopaticosanol . S - - -
with each excipient in every one of the ratios useahdiggroduce screen|ni5f_%]compatlblllty with various solid dosage form

ary changes in the melting point of policosanol or those of th&Xcipients™ ,
excipients mied with it. Also,no newpeaks were observed inet Changes in the thermogram of a mixture, such as unex-

policosanol/&cipient mixtures. It carbe cacluded from these  pected shifts, depressions, and addition or loss of peaks are
results bat no dissolution of policosanol in the excipients occursconsidered to be significant. Prior to the compatibility study,
and also that no physicochemical interactions take place betwetine objective of the present work, thermal characterization of
them. policosanol and each one of the excipients was undertaken.
This was done in order to discover the characteristic thermal
transitions of each one of the substances, which is very
important for corroborating the presence or absence of chemi-
Introduction cal incompatibilities.

In developing the formulation of pharmaceutidasolid
dosage form, it is very important to select the excipients to
used in order to increase the administration and bioavailak
ity of the drug and, also, to avoid changes in the physic
chemical, microbiological, or therapeutic properties. In orde
to diminish the toxicity and guarantee a good pharmacolog
cal effect it is necessary to know the possible interactiol
between policosanol and the excipgetitat may be used.
Policosanolis a mixture of eight primary fatty alcohols of
high molecular weight comprising mainly 1-octacosanc §
(=65%); the other alcohols in the mixture are 1-tetracosar *
(=0.7%), 1-hexacosanok§.7%), 1-heptacosand:3.3%),
1-nonacosanol=0.8%), 1-triacontanol=3.1%), 1-dotria-
contanol £€5.4%), and 1-tetratriac0ntan9{(.9%;1'2]. Also,
the excipients should be suitable for the proposed manuf: 100 200 300G
turing process. The chemical, physical, and mechanical prc
erties of policosanol were previously studi®dn order to
determine its behavior for the development of this pharmaigure 1.DSC thermogram of policosanol.

ow (Exo)
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Results and Discussion corresponds to therrhdecomposition of policosanol. At the

_ same time, this result provides useful information altoe
Figure 1 shows the DSC thermogram of batch 30821197 gk stability of policosanol, because the loss of mass

policosanolTwo endothermic transitions were observed, ongts at 185 °C meaning that it is stable up to that tempera-
at 59.6 °C and other at 81.0 °C, and a third one of exothermiite  Also the’ calculated high energy of adiiva of

type was seen at a temperature near 200 °C, which is du&& 12 kJ/mol confirms the high thermal stability of poli-
the thermal decomposition of policosanol. These endothiysanol.

mic transitions were not expected, because while the mixturenajysis of the DSC thermograms of the mixtures of poli-
of eight components may produce 8 paikly two were to  cosanol with each one of the excipients, in the different ratios
be seen. To determine the origin of these transitions, the sgs8viously established, demonstrates that policosanol does
thermal analytical technique was used to study five of th#t undergo any chemical or physidateraction with the

main alcohols present in policosanol that were used as refgxcipients that were evaluated. Figure 3 shows the thermal
ence substances. The result of each melting transitioncisrves of some of the binary mixtures formed between poli-

reported in Table 1. cosanol and some of the excipients used in the ratio 1:1. In
these thermograms it is seen that the characteristic transitions

Table 1.Melting temperature of five alcohol’'s presenpaolicosanol of po|icosano| as well as those of the excipients do not
undergo any changes in relation to the transitions detected in

Alcohol Melting temperature the individual study of each substance. The two endothermic

(°C) transitions of policosanol appear near 60 and 81.0 °C; how-

ever, the appearance of new peaks in each one of the mixtures

1-tetracosanol 75.9 confirms the absence of chemical incompatibility between

1-hexacosnol 813 policosanol and the studied excipients.

1-heptacosanol 82.1

1-octacosanol 83.0

1-triacontanol 85.7
—’_//Policosanol : Ac-di-sol (1:1)

79.6

Palicosanol : PVYP (1:1)

Figure 2 showshe DSC thermograms of each one of the
excipients considered in this study and the thermogram

eat Flow (Exo)

policosanol analyzed by thermogravimetry. The latter we & | *° 776 J_/x/\—/
determined in order to recognise whether a loss of ma ¢ W Poli $0 (1:1)
occurs in the temperature range wheretthasitiors take %0 7 //m,,,.mano,_c,,,,,s,a,c,, 1
place, and to determine whether these transitions are rela ' '
to a melting process or not. 584 804

185.0°°C w \We (1)
57.6 2083 2803

77.9
]

[

Temperature ‘C

Ygggght o4 Weight loss 87.464% Figure 3.DSC thermograms of piglosanol and excipients.
Endo  596°C
TGA i
300°C Conclusions
—\ It was corroborated that the appearandaofendothermic
psC transitions in policosanol corresponds to characteristic tran-
Temperature *C sitions in the formation of eutectic mixtures between the
primary alcohols that are presgmhich melt at temperatures
Figure 2. TG and DSC thermograms of policosanol. that are close to one another. With the DSC study of the

compatibility between policosanol and excipients most com-
monly used in the development of oral solid forms, it is
No loss of mass was detected in the temperature rar@yssible taletermine the absence of chemical interactions in

between35 to 185 °C, demonstrating that these transitiont1e binary mixtures studied. This means thhtta studied
were related to melting processes, but do not correspondesipients could be used in the formulation studies of poli-
any melting temperatures of the individual alcohols. This @osanol tablets. On the other hand, it was demonstrated that
deduced from information about eutectic mixtures betwedhermal analysis is a powerful tool for these studies, having
the alcohols that are present in the active principle. Betwetire advantages of speed, precision, and use of small quantities
185 and 340 °C a loss of mass of 87.5 % is detected whizhsamples.
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Experimental to obtain the thermograms of policosanol, of the individual excipients, as
well as those of their mixtures, all the samples were processed in the

Policosanol (batches 250493 and 30821197) was supplied by Laboratofisifowing way: they were warmed to 85 °C for 1 hour and dried in a vacuum
DALMER S.A., Havana City, Cuba. 1-Tetracosanol, 1-hexacosanol, 1-hegven for several hours. Later on, they were cooled slowly down up to room
tacosanol, 1-octacosanol and 1-triacontanol (Sigma USA). temperature (25 °C), prior to the analysis.

The excipients used in this study were of pharmaceutical quality and were'hese analyses are performed under nitrogen flux in order to avoid
used in the same condition as supplied by the suppliers, after being submitigidiative or pyrolytic effects related to standard heating in the temperature
to the corresponding quality control. The following excipients were studiegange of the DSC apparatus, which will encompass any thermal changes due
lactose, corn starch, gelatin, polyvinylpyrrolidone (PVP), magnesiumd both the drug and the excipient.
stearate, talc special for tablets, microcrystalline cellulose (Avi-Cel), sodium
croscarmellose (Explocel, Ac-Di-Sol), sucrose, cellulose acetophthalate,
dicalcium phosphate dihydrate (Encompress), sodium carboxymethyl stafgeferences
or sodium starch glycollate (Explotab), polyethylene glycol 20 000 (CaL-]J
bowax 20 000) and dyes such as indigotine FDC lake, tartrazine FDC lake,
titanium dioxide and white polycoat No.2.

A. Laguna, J. Magraner, D. Carbajal, M. L. Arruzazabala, R. Mas, M.
Garcia, (Laboratorios DALMER S.A), USA Patent 5.663.1967.

[2] A. Laguna, J. Magraner, R. Ramos, E. Uribarri, U. G. Perdomo, D.
Equipment Carbajal M. L. Arruzazabala, J. Martinez, M. Lorenzo, L. Montejo, R.

. ) . ) . Mas (C.N.I.C.), CU patent 22.225995
Differential scanning calorimeter, Mettler TA 3000 coupled with a thermal

cell DSC 20 (Greifensee Switzerland). Analytical balance, Mettler TG5@1] E. Uribarri, A. Laguna, Y. Ricard@rug Develop. Ind. Pharmagy

(Greifensee, Switzerland). Vacuum oven (Web, Germany). 1999 in press
[4] G. E. Peck, G. J. Baley, V. E. McCurdy, G. S. Bankefl ablet
Procedure for Analysis Formulation and Design of Pharmaceutical Dosage Forms: Tablets

Vol. 1 (Ed. by H.A. Lieberman, L. Lachman, J.B. Schwartz); Marcel

The following experimental conditions were used: Decker Inc., New Yorki989 Chapter 2, p. 78.

Sample size = 5-7 mg

Temperature range = 35-350 °C [5] J.I. WellsPharmaceutical Formulatiom: The Physicochemical Prop-
Scan rate = 10 °/min erties of Drug SubstanceEllis Horwood Ltd., Chichester, England,
Determination of the base line = Type 8 1988 p. 216.

Aluminum crucible of 4QuL [6] B.W. Muller, Acta Pharm. Technol977, 23, 257

The calorimeter was calibrated with an indium standard
[7] B.W. Botha, A. P. LotterDrug Develop. Ind. Pharmac990 16,

Preparation of the Samples 673-683
In order to know if some kind of interactions were produced betwedf] flé fzcghar A. P. LotterPrug Develop. Ind. Pharmac$990 15,

policosanol and the excipients, which are also crystalline substance in most
cases, it was necessary to prepare mixtures of policosanol with each on@pf S A. Botha, A. P LotterDrug Develop. Ind. Pharmac$99Q 16,
the excipients in mass/mass ratios of 3:1, 1:1, and 1:3. 1945-1954.

In all cases, 30 mg of policosanol were accurately mixed with 10, 30, a dg . .
90 mg of each one of the excipients previously related. These mixtures werdl E- Ciranniet al., Drug Develop. Ind. Pharmad86,12, 603-620.
sieved at 30@m and mixed for 10 min at the different weight ratio. In order Received: November 12, 1998 [FP345]
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