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ABSTRACT

Introduction: beeswax alcohols, consisting in a reproducible mixture of six primary
fatty alcohols from 24 to 34 carbon atoms purified from Apis mellifera beeswax, has
been shown to produce antioxidant and gastroprotective effects.

This substance is used to manufacture Abexol® 50 mg tablets, the finished form used
in clinical studies and in routine practice.

Objective: to determine the stability of 50 mg-Beeswax alcohols tablets (Abexol®)
packed in high-density polyethylene flasks.

Methods: samples from three batches of Abexol® 50 mg tablets packed in white high
density polyethylene flasks (Rainbow & Nature, Sydney, Australia) were put into
cardboard boxes and kept under climatic conditions of the zone IV (30+2 °C, 70+5 %
of relative humidity) for five years.

Results: all parameters tested were within specifications throughout the whole study:
appearance (white round tablets with intact surfaces), average weight (initial average
weightx7,5 %), total content of the six fatty alcohols (50£3.75 mg), disintegration
time (<15 min), hardness (>3 kg/cm?) and microbiological content (<1 000 bacteria/g
and <100 fungi/g, absence of E. coli,S. aureus, Pseudomonas, Salmonella and

C. albicans). This result is consistent with the data of a previous stability study of
Abexol® 50 mg tablets manufactured in Cuba and packed in blisters of polyvinyl
chloride and aluminum.

Conclusions: the results of the present study support that Abexol®50mg tablets
packed in white high density polyethylene flasks and stored at the conditions of the
climatic zone IV have a shelf life of 5 years.
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RESUMEN

Introduccién: los alcoholes de la cera de abejas constituyen una mezcla
reproducible de seis alcoholes grasos primarios de 24 a 34 atomos de carbono
purificados de la cera de Apis mellifera. Esta sustancia, con efectos antioxidantes y
gastroprotectores, es empleada para la elaboracion de las tabletas de Abexol® con
dosis de 50 mg de alcoholes, forma farmacéutica terminada utilizada en los
ensayos clinicos y en la practica de rutina.

Objetivo: determinar la estabilidad de las tabletas con 50 mg de alcoholes de cera
de abejas (Abexol®) en frascos de polietileno de alta densidad.

Métodos: muestras de tres lotes de tabletas de Abexol® con dosis de 50 mg
envasadas en frascos de polietileno de alta densidad ( Rainbow & Nature, Sydney,
Australia) se pusieron en cajas de cartén y se mantuvieron en las condiciones de la
zona climatica IV (30+2 °C, 70+5 % de humedad relativa) durante cinco anos.
Resultados: los parametros evaluados se mantuvieron dentro de sus
especificaciones de calidad durante todo el estudio: apariencia (tabletas blancas
redondas con superficies enteras), peso promedio (inicial£7,5 %), contenido total
de los seis alcoholes grasos (50+3,75 mg), tiempo de desintegracién (<15 min),
dureza (>3 kg/cm?) y contenido microbioldgico (<1 000 bacterias/g y <100
hongos/g, ausencia de E. coli, S. aureus, Pseudomonas, Salmonella y C. albicans).
Este resultado es consistente con los datos de un estudio previo de estabilidad de
tabletas de Abexol® con dosis de 50 mg, fabricadas en Cuba y envasadas en
blisteres de cloruro de polivinilo y aluminio.

Conclusiones: los resultados del presente estudio sustentan que las tabletas de
Abexol® con dosis de 50 mg, envasadas en frascos de polietileno de alta densidad y
almacenadas en las condiciones de la zona climatica IV, presentan un tiempo de
vida util de cinco afios.

Palabras clave: alcoholes de la cera de abejas, Abexol, alcoholes grasos,
estabilidad, tabletas.

INTRODUCTION

Beeswax alcohols (BWA) (formerly coded as D-002) is an active substance purified
from the beeswax of Apis mellifera, mainly composed by a mixture of saturated
linear fatty alcohols from 24 to 34 carbon atoms in reproducible proportions.?
BWA has been shown to produce antioxidant and gastroprotective effects in
pharmacological and clinical studies.?* Since 1999, BWA (Abexol®) 50mg tablets
packed in polyvinyl chloride (PVC) /aluminum blisters have been marketed in Cuba
as an antioxidant nutritional supplement.

Stability studies have demonstrated the high intrinsic stability of BWA (active
substance and tablets),>® consistent with the low reactivity of the fatty alcohols
that compose this substance. No degradation products were found under conditions
of thermolysis, hydrolysis, oxidation, and photolysis. > Six months accelerated
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studies conducted at 40 °C and 75 % of relative humidity (RH), and three years
stability studies performed under the conditions of the climatic zones II and IV also
proven the high stability of the active substance and of the tablets packaged in
polyethylene bags and PVC/aluminum blisters, respectively, as containers.®

These results corroborated those of the differential scanning calorimetry study,
which demonstrated the high thermal stability of BWA up to 200 °C and its null
interaction with the excipients used in the tablet formulation.®

BWA has been approved as functional food or as a supplement in some Asian
countries. While originally BWA tablets were packed in PVC/aluminum blisters,
these new markets have demanded their packing in high density polyethylene
(HDPE) flasks, following a common current tendency for this kind of products.
Previous data, however, were not enough to extrapolate the stability of BWA tablets
packed in blisters to flasks. In light of these issues, the aim of the present work
was to determine the shelf life of BWA tablets in their new primary container.

METHODS
REAGENTS AND CHEMICALS

BWA active substance was provided by the National Centre for Scientific Research
(Cuba). Fatty alcohols reference standards and N-methyl, N-trimethylsilyltrifluoro-
acetamide (MSTFA) were purchased from Sigma (USA). The analytical grade
hexane and chloroform were purchased from Merck (Germany).

EQUIPMENTS

The gas chromatographic (GC) analysis was performed by using an Agilent 6890N gas
chromatograph (USA) equipped with flame ionization detector, a Chemstation software,
version 3.03.01, and an HP-5 fused-silica capillary column (30 m x 0,25 mm id, 0,25 pm
film-thickness, Agilent, USA). Analytic balance (Mettler Toledo, Switzerland),

dry thermostat (Lab-Line Instr., USA), Monsanto hardness tester and disintegrator tester
( PharmaTest, Germany) were also used.

STABILITY STUDIES

Samples of the industrial batches 51265, 51266 and 52058, consisting of BWA 50 mg
tablets packed in white HDPE bottles with snap hinge top caps of the same material
and tamper evident closures (90 tablets/bottle) were supplied by Rainbow & Nature
(Sydney, Australia). Bottles were packed into cardboard boxes and kept under
climatic zone IV conditions: 30+2 °C and 70+5 % RH for five years. Studies followed
the regulations issued by the International Conference on Harmonization’:® and by the
regulatory Cuban agency CECMED.?

The assayed parameters, tested at initial time (t=0) and every 12 months, should be
within the quality specifications of these tablets, unpublished data stated in the
chemical pharmaceutical part of the Dossier submitted to the regulatory agencies that
approved this product. Such parameters were the following (limits and number of
replies in parentheses): appearance (white round tablets with intact surfaces, assayed
with 20 tablets), average mass (initial average mass*7,5 %, assayed with 20 tablets),
total content of the six fatty alcohols (50+3,75 mg, assayed with

20 tablets, n=3), disintegration time (<15 min, n=6), hardness (> 3 kg/cm?, n=10)
and microbiological content (<1 000 bacteria/g and <100 fungi/g, absence of
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E. coli, S. aureus, Pseudomonas, Salmonella and C. albicans, assayed with

100 tablets). The content of the six high molecular weight alcohols was assayed by a
validated stability-indicating GC method that uses 1-eicosanol as internal standard.?
The total content of the six alcohols, determined at different times, were compared to
baseline values with the t Student test (p=0.05). The other previously mentioned
parameters were assayed by USP methods.!?

PREPARATION OF SAMPLE SOLUTION AND GC ASSAY

Twenty tablets were weighed and the tablets were transferred into dry mortar.
Tablets powder equivalent to 25 mg of BWA was quantitatively transferred to a test
tube were 3 mL of Internal standard solution (0,4 mg 1-eicosanol/mL in
chloroform) and 2 mL chloroform were added. Test tube was heated at 65 °C for
15 minutes, with occasional shaking. This solution was hot filtered through
Whatman 1 filter paper to another test tube, and 3 mL n-hexane was added.

The tube was heated at 65 °C for 3 minutes, with occasional shaking. Afterwards,
the tube was let to stand at 25 °C for 5 minutes and the solution was filtered
through Whatman 1 filter paper. A 0,5 mL aliquot was transferred to a 4 mL vial
with screw cap, were 0,05 mL MSTFA and 0,5 mL chloroform was added. The vial
was heated at 65 °C for 15 minutes. Samples were prepared by triplicate.

A volume of 0,5 pL of the sample solution was injected in the GC equipment in
splitless mode. The oven was heated from 70 °C (1 min) to 200 °C (at 30 °C/min),
and from 200 to 320 °C (at 8 °C/min) with 15 min isothermal at the final
temperature. Hydrogen was used as carrier gas (at 1 mL/min), and detector and
injector temperature was 320 °C.

RESULTS

No individual out of specification values were observed for assayed parameters
during all the study. Average mass, hardness, disintegration time and BWA content
(table 1), as well as organoleptic characteristics and microbiological content, were
within specifications. On its side, the individual contents of the six fatty alcohols,
determined by gas chromatography (table 2 and fig.), matched with the initial
contents, keeping the relative proportions that define BWA’s identity. Likewise, the
small variations in BWA's content were within the permitted dispersion of the
analytical method (<2 %).° Data analysis show that the mean content of BWA in
the tablets packed in HDPE flasks and stored for 5 years under 302 °C/70 £5 %
RH did not differ statistically from the initial content.
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' Table 1. Results of the long-term stabillity study of Besswax Alcohols tablets in igh density
polyethylene flaks stored at 3022 *C and 70+5 % RH

Batch Time Mass ‘ Hardness ‘ Disintegration ‘ Content of SD | pealulstes
(months) | (mg) (kafcm) time (min) BWA (to vs
{rmag/tablat) ta)
51265 | 0 [553,1 | 4,9 | 4,11 [ 49,72 (049 [ -
[ 12 [564,7 | 6,0 | 4,30 [ 49,42 [1,08 [ 0,471
[ 24  [554,5 | 6,0 | 4,52 [ 49,76 [1,12 [ 0,953
[ 36 [553,4 | 5,0 | 6,18 [ 48,08 [0,37 [ 0,087
| 48 | 537,1 | 4,8 | 9,50 | 49,42 | 0,45 | 0,480
60 [5534 | 8,0 | 6,50 20,88 [0.72°[ 0,762
51266 | 0 | 531,7 | 2,0 | 3,55 | 48,82 | 0,88 |
| 12 | 355,1 | 6,0 | 4,50 | 30,26 | 0,61 | 0,178
| 24 | 5534,5 | 5,8 | 5,08 | 50,30 | 1,35 | 0,257
| 36 | 394,6 | 0,0 | 5,45 | 48,77 | 0,68 | 0,952
| 48 | 556,2 | 4,9 | 8,21 | 40,49 | 0,88 | 0,495
| o0 | 534,3 | 0,1 | 8,12 | 49,02 | 0,64 | 0,763
52058 [ 0 [557.1 | 4,0 | 3,44 50,55 (0,51 |
| 12 | 534,3 | 2,0 | 4,58 | 50,35 | 0,88 | 0,777
[ 28 [56L5 | 5,4 | 5,10 48,80 (126 [ 0,194
| 36 | 562,60 | 5,0 | 5,17 | 49,85 | 0,75 | 0,054
N 4,0 | 8,45 20,83 (0427 [ 0,135
| o0 | 60,7 | 2,8 | 6,38 | 20,41 | 0,61 | 0,800

SD: Standard Deviation of alcohol quantitation. Pescuse=d {to v5 ta): calculated from
experimental data by statistical assessment (Student ¢ test),

Table 2. Individual contents of fatty alcohols in Besswax Alcohaols tablets submitted

at 30+£2 =C and 7025 % RH {n=3)

Batch Time Content (mg/tablet)
(months) "c24 [c26 [c28 | €30 | €32 | Ca4
51265 | 0 |56 |508 | 7,50 | 17,18 | 12,29 | 1,61
12 [4,79 [5,79 [7,74 17,34 [12,19 | 1,57
24 [5035 5736 7,31 |17,54 | 12,68 | 1,53
36 |56l 546 7,44 | 17,04 | 11,99 | 1,45
48 [5,23 [6,30 | 8,15 | 16,39 | 11,83 | 1,51
80 [5,14 [5,95 | 8,40 | 16,59 | 12,12 | 1,60
51266 | 0  |4,75 | 6,15 | 7,61 | 16,99 | 11,86 | 1,47
12 [4,66 |5,68 | 7,80 | 17,78 | 12,70 | 1,65
[ 24 [4,60 5,12 |7,39 | 18,29 | 13,29 | 1,61
36 527 [566 7,60 17,18 11,73 | 1,32
48 [4,93 [6,58 | 8,35 | 16,63 | 11,62 | 1,38
80 [4,85 6,14 | 8,71 | 16,33 | 11,49 | 1,50
52058 | 0  |4,41 |5,69 7,66 |17,79 [13,26 | 1,75
12 [4,60 5,65 | 7,68 | 17,78 | 12,84 | 1,70
24 [4,96 [5,55 | 7,56 | 17,35 | 12,00 | 1,38
36 4092 [523 [7,46 | 17,87 | 12,83 | 1,55
48 [4,49 [5,95 | 8,22 |17,06 | 12,51 | 1,60
80 [4,50 5,71 8,30 [17,20 12,60 | 1,74

to long-term stability study in high density polyethylene flaks stored
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Fig. Gas Chromatograms of BWA tablets packed in polyethylene flasks. Down:
initial time. Up: after five years at conditions of the climatic zone IV. C20: 1-
eicosanol (Internal Standard), C24: 1-tetracosanol, C26: 1-hexacosanol, C28: 1-
octacosaneol, C30: 1-triacontancl, C32: 1-dotriacontancl and C34: 1-
tetratriacontanol, all as trimethylsilyl derivatives, and E: excipients.

DISCUSSION

This long-term stability study support the high stability of Abexol tablets, which did not
undergo evident degradation after 60 months at the conditions of the climatic zone 1IV.
Although disintegration time and hardness (tablet breaking force) increased during the
study, final values agreed the specifications limits of these parameters; therefore,
bioavailability of BWA should not be affected after 60 months of tablet storage at these
conditions. This behavior evidences a cohesion increase of the tablet components on
aging under high-humidity conditions, which has been too observed by other authors.!?

The high stability observed in this study is consistent with the result of a stability
study of these tablets conducted in Australia in conditions of the climatic zone II
(Rainbow & Nature LTD, Sydney, Australia, 2011, unpublished data). Additionally,
these results represent new evidences of the high stability of this product, coherent
with those of the stability study of BWA tablets manufactured in Cuba and packed
in PVC /aluminum blisters,® and with a previous study by Differential Scanning
Calorimetry that demonstrated the high thermal stability of the active substance
and its null interaction with the excipients.®
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Long-term stability studies, so-called real-time stability studies, define the shelf life
of a product. The results of this study support that Abexol® (BWA) 50 mg tablets
packed in white high density polyethylene flasks and stored at the conditions of the
climatic zone IV have a shelf life of 5 years.
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