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SUMMARY. Policosanol is a drug substance consisting of a mixture of very long chain alcohols (C24-C34)
extracted and purified from sugar cane wax. A Gas Chromatographic method using a wide-bore capillary
column, and 1-eicosanol as internal standard was developed and validated for determining policosanol in 5
and 10 mg film-coated tablets. The alcohols were analyzed as trimethylsilyl derivatives. The method can
detect degradation products with high retention times, without interfering with the peaks of the active in-
gredient. Good linearity (correlation coefficient = 0.9991) and accuracy (mean recovery = 99.63%) were
proven over a range of 50-150% of the nominal concentration. Repeatability and interlaboratory precision
at the nominal 100% value met the acceptance criteria (<2%). The method is 0.7 times faster and showed
superior efficiency than previous developed methods, being suitable for quality control process and stabili-
ty studies of policosanol in these finished forms. 
RESUMEN. “Cromatografía Gaesosa de los Alcoholes Grasos (C24-C34) que Componen el Policosanol en Com-
primidos Recubiertos”. El Policosanol es un ingrediente activo consistente en una mezcla de alcoholes alifáticos
primarios superiores, extraída y purificada de la cera de la caña de azúcar.  Se desarrolló y validó un método por
Cromatografía de Gases utilizando una columna capilar “wide-bore” y 1- eicosanol como Patrón Interno para la
determinación de policosanol en tabletas recubiertas, con dosis de 5 y 10 mg. Los alcoholes fueron analizados
como derivados trimetilsilil. El método puede detectar los productos de degradación a elevados tiempos de reten-
ción, sin interferir con las señales del ingrediente activo. Se probó una buena linealidad (coeficiente de correla-
ción = 0,9991) y exactitud (recobrado medio = 99,63%) en un intervalo de 50-150% de la concentración nomi-
nal. La repetibilidad y precisión interlaboratorios a la concentración nominal cumplieron con el criterio de acep-
tación (<2%). El método es 0,7 veces más rápido y mostró una eficiencia superior que los métodos anteriormente
desarrollados, siendo apropiado para el control de calidad y los estudios de estabilidad del policosanol en estas
formas terminadas.

INTRODUCTION
Policosanol is a cholesterol lowering drug,

purified from sugar cane (Saccharum offici-
narum, L.) wax, consisting of a mixture of 8
higher aliphatic primary alcohols in a definite
proportion: C24 (0.01-2 %), C26 (3-10 %), C27

(0.1- 3 %), C28 (60-70 %), C29 (0.1-2 %), C30 (10-
15%), C32 (5-10 %), and C34 (0.1-5 %) 1. Such
proportion, guaranteed by the employ of raw
materials of well-defined quality and by validat-
ed manufacturing procedures, support the
proven efficacy and safety of this drug 2,3. The
importance of making an effective quality con-
trol of the pharmaceutical products containing

this active ingredient is then evident, since the
content of each one of the alcohols composing
the mixture define the identity of policosanol as
such. 

Previous Gas Chromatographic (GC) meth-
ods for quality control and stability studies of
policosanol have been based on the use of
packed columns 4,5. Although these methods
have been validated, it can not be refused that
capillary GC improves the resolution and sensi-
tivity of the methods. Considering that capillary
columns are worldwide currently extended,
while packed columns have become hardly ob-
solete in the last decade, it was developed a



new version of the methods for determining
policosanol in 5 and 10 mg film-coated tablets.
New operational conditions are now employed,
which include the use of capillary columns; and
additionally, only one sample preparation is
now used for both formulations. Besides, supe-
rior efficiencies between all the alcohols (two
times) and regarding other compounds present
in the active ingredient, as well as the reduction
of the analysis time from 18 min to 12 min are
reached with capillary column. There are also
other extremely good reasons for changing from
packed columns to capillaries: greater inertness
(overcome problems such as tailing, decomposi-
tion or hydrolysis of TMS derivatives because of
interaction with either column walls or packing
materials, that can affect the quantitation),
longer life, lower bleed, higher sensitivity to mi-
nor components in a natural product where the
target analytes occur in different concentration
levels, greater reproducibility batch to batch,
chemical and thermal stability and ease of in-
strument interchangeability. It also greatly de-
crease the cost of analyses in terms of carrier
gas saving, electricity, etc.

MATERIALS AND METHODS
Apparatus

GC determinations were performed using a
GC 14-B equipment (Shimadzu, Kyoto, Japan)
with a flame-ionization detector. A wide-bore
capillary column (ZB-5, 30 m x 0.53 mm, 1 µm
Df, Phenomenex, USA) programmed from 230
to 330 °C at 8 °C/min, and then maintained for
6 min at 330 °C was used. Hydrogen flow at 11
ml/min was used as carrier gas. Injector and de-
tector temperatures were fixed at 320 and 330
°C, respectively. Another two laboratories used
equivalent columns in the interlaboratory assay
(BPX-5, 30 m x 0.53 mm, 1 µm Df, SGE, Aus-
tralia). Gas chromatograph-mass spectrometer
(GC/MS, Fisons, Manchester, UK) was also used
as previously reported 4,5.

Reagents
Chemicals used were of analytical reagent

grade: N-methyl-N-trimethylsilyltrifluoroac-
etamide (MSTFA; Sigma, St. Louis, MO, USA),
CHCl3, HCl (0.1 M), H2O2 (30 %), and NaOH 0.1
M (Merck, Darmstadt, Germany). Internal Stan-
dard solution (IS) (0.400 mg 1-eicosanol/ml in
CHCl3), Stock standard solution (0.040 mg 1-
tetracosanol/ml, 0.072 mg 1-hexacosanol/ml,
0.040 mg 1-heptacosanol/ml, 0.728 mg 1-octa-
cosanol/ml, and 0.140 mg 1-triacontanol/ml in
CHCl3) and Working standard solution of poli-

cosanol (5.000 mg/ml in CHCl3) were prepared
as previously described 4,5, using analytical
reagent grade standards (Sigma, St. Louis, MO,
USA) and policosanol from DALMER S.A. Labo-
ratories, Havana, Cuba.

Sample preparation
Twenty tablets (DALMER S.A. Laboratories,

Havana, Cuba) were randomly selected and
weighed. The average mass was calculated and
the tablets were crushed to a fine powder. A
mass equivalent to that of 1 tablet in the case of
5 mg tablets (1/2 tablet in the case of 10 mg
tablets) was accurately weighed and quantita-
tively transferred to a 10 ml test tube with screw
cap. Internal standard solution (3 ml) was added
and the tube was heated at 60 °C for 10 min
with occasional shaking. The hot solution was
filtered (Whatman N° 1 filter paper, Maidstone,
UK) and 0.5 ml filtrate was transferred to anoth-
er tube. MSTFA (0.05 ml) was added, the tube
was heated for 15 min at 60 °C, and 1 µl
aliquots were examined by GC. The mass of
each alcohol was obtained by the internal stan-
dard method, as previously described 4,5. 

Method validation
Specificity was assayed according to previ-

ous works 4,5. For that, samples of tablet batch-
es, placebo tablets and policosanol active ingre-
dient reference standard without addition of the
IS and the IS as such were analyzed and their
chromatograms were compared. In addition,
tablets stressed under degradation conditions
were also compared: acid and basic hydrolysis
(0.1M HCl and NaOH, for 24 h at 108 °C), oxi-
dation (30% H2O2, for 7 days at 25 °C); photoly-
sis (254 nm UV light, at 25 °C, 7 days) and ther-
molysis (108 °C, 2 weeks). 

Linearity and accuracy were assessed over
the range of 50-150% of the nominal concentra-
tion as previously described 4,5. The calibration
curve included 5 points, with 3 replies each,
each point representing the 50, 75, 100, 125 and
150% of the quantity of the active ingredient re-
lated with this analyses (about 2.5, 3.75, 5.0,
6.25, and 7.5 mg). The regression equation by
the least squares and its correlation coefficient
(r) were determined. For that, the ratio between
the obtained chromatographic areas (y = Ai/Api)
versus the corresponding mass ratios injected
(x=mi/mpi)) were plotted, where Ai and mi are
the area and the mass of the active ingredient
(i), respectively, while Api and mpi are those of
the internal standard. Linearity test was based
on determining the CV of the response factors
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fy/x (determined as y/x), and the statistical sig-
nificance of the variance of the slope (Sb2). After
that, the standard deviation (SD) (Sb), the rela-
tive SD (Sb rel., %) and the confidence limits
(CL) of the slope were determined. The accep-
tance criterion for this test is that CV of fy/x
should be < 5% and the relative SD of the slope
(Sb rel) should be < 2%.

The accuracy was assessed by a recovery (%)
study between the amount found and the
amount added over the entire range of concen-
tration in the linearity study (assay). The Student
t test was used to determine, with a 95% proba-
bility, whether the difference between the recov-
ered mass and that analyzed were significant 4,5. 

Within-day precision (1 analyst, n=10) and
inter-laboratory precision (3 laboratories, n = 3)
were determined by assaying commercial sam-
ples of 5 and 10 mg tablets (DALMER S.A. Labo-
ratories, Havana, Cuba). The precision was as-
sessed through the CV (%) and the CL values
were also estimated by Student t distribution for
n-1 freedom degrees, and p = 0.05).

RESULTS AND DISCUSSION
Like previous methods using packed

columns, the current capillary GC method al-
lows a reliable and reproducible determination
of the mixture of alcohols composing poli-
cosanol. No interference is observed with peaks
corresponding to placebo tablets, internal stan-
dard and tablets subject to degradation by ther-
molysis (Fig. 1), photolysis, base and acid hy-
drolysis, and oxidation. Nevertheless the capil-
lary column, in the operational conditions used,
allows obtaining better-resolved peaks for poli-

Amount Recovery (%) Mean
added recovery
(mg) 1 2 3 (%)

2.52 99.21 97.62 98.41 98.41
3.78 101.06 98.68 99.74 99.83
5.04 101.19 98.41 100.00 99.87
6.30 101.11 97.46 100.32 99.63
7.56 98.28 101.06 101.85 100.40

Average (%) - - - 99.63

Table 1. Accuracy of GC determination of policosanol
in film-coated tablets.

Figure 1.
Chromatograms
of the internal
standard (a),
placebo tablets (b),
policosanol reference
standard (c),
5 mg tablets (d)
and 10 mg tablets
subject to degradation
by thermolysis (e).

cosanol alcohols, as well as the reduction of the
analysis time to 12.5 min. The degradation prod-
ucts that occurred when tablets were subject to
conditions of thermolysis, base and acid hydrol-
ysis 6 were detected at higher retention times
(>40 min). No other degradation product oc-
curred either near or co-eluting with policosanol
alcohols, fact that was proved by GC/MS.

Linearity and Accuracy
The calculated regression line was y = (0.97

± 0.02) x - (0.05 ± 0.11), with confidence inter-
vals (CI) calculated at p = 0.05, and a correla-
tion coefficient of 0.9991. The relative standard
deviations (RSD) of factor y/x (1.47%) and of
slope (1.19%) fulfill the acceptance criteria (5
and 2% respectively) 7. The intercept CI includes
the zero value; thus, it can be concluded that
the line passes through the origin. The proce-
dure can be then considered as linear and pro-
portional in the studied range. High recoveries
(98.41-100.40%) were obtained from spiked
placebos in the accuracy study from 50 to 150%
of the nominal concentration (Table 1). The av-
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erage recovery (99.63%) and 100% of recovery
were not significantly different, according to the
calculated t (0.99), which was lower than the
critical value for p = 0.05.

Precision 
The initial precision study proved the re-

peatability of the method with 5 and 10 mg
film-coated tablets (Table 2). RSD values varied
depending on the content of the alcohol, never-
theless in both cases the RSDs of total determi-
nations were lower than 2%. Calculated CIs
were 4.80 ± 0.04 mg (4.76-4.84 mg) and 9.76 ±
0.13 mg (9.63-9.89 mg). Interlaboratory assay al-
so demonstrated that the precision of the
method is good, with RSDs lower than 2%
(Table 3). The CI calculated from this assay
were 4.84 ± 006 mg (4.78 - 4.90 mg) and 9.80 ±
0.10 mg (9.70-9.90 mg), which coincide with
those obtained from repeatability assay. 

CONCLUSIONS
The method developed by capillary Gas

Chromatography performed well, is faster 0.7
times and showed superior efficiency than pre-

5 mg tablets 10 mg tablets

Alcohol Found1 SD2 RSD3 Found1 SD2 RSD3

(mg/tablet) (%) (mg/tablet) (%)

C24 0.02 0.01 36.68 0.10 0.07 73.87
C26 0.24 0.00 0.92 0.57 0.04 6.61
C27 0.05 0.00 2.33 0.08 0.00 5.30
C28 3.19 0.03 0.92 6.66 0.10 1.55
C29 0.03 0.00 10.11 0.05 0.00 7.05
C30 0.77 0.01 1.07 1.35 0.07 4.90
C32 0.40 0.01 1.27 0.70 0.04 5.42
C34 0.10 0.00 3.02 0.25 0.02 6.14

Total 4.80 0.05 1.03 9.76 0.18 1.87

Table 2. Repeatability results for GC determination of each alcohol composing policosanol in film-coated
tablets. 1 Mean of ten determinations; 2 Standard deviation; 3 Relative standard deviation.

vious methods for determining the very long
chain fatty alcohols from C24 to C34 composing
policosanol. It is suitable for quality control pro-
cess and stability studies of policosanol in its
finished forms.
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5 mg tablets 10 mg tablets

Laboratory
Found1 SD2 RSD3 Found1 SD2 RSD3

(mg/tablet) (%) (mg/tablet) (%)

1 4.84 0.02 0.49 9.77 0.13 1.31
2 4.87 0.09 1.86 9.80 0.11 1.17
3 4.81 0.07 1.38 9.82 0.19 1.95

Total 4.84 0.06 1.31 9.80 0.13 1.33

Table 3. Collaborative results for GC determination of policosanol in film-coated tablets. 1 Mean of three deter-
minations; 2 Standard deviation; 3 Relative standard deviation.


