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RESUMEN

Introduccioén: el raloxifeno es un modulador selectivo del receptor estrogénico
perteneciente a la familia de los benzotiofenos. Varios ensayos clinicos han mostrado
que el raloxifeno reduce la pérdida del hueso en la espina dorsal y puede aumentar la
masa de hueso en ciertos sitios.

Objetivo: determinar la estabilidad fisica y quimica de las tabletas de raloxifeno.
Métodos: se prepararon tres lotes a escala piloto de 5 kg cada uno. Se realizaron
estudios de disolucién in vitro, estabilidad quimica, fotoestabilidad y humedad. Se
colectaron las muestras al tiempo O, 1, 2, 3 y 6 meses para el estudio de estabilidad
acelerado y a tiempo 0, 6, 12, 18 y 24 meses para la estabilidad por vida de estante.
Se determiné la estabilidad quimica aplicando un método de andlisis por
cromatografia liquida de alta resolucion, desarrollado y validado previamente.
Resultados: en estudio de estabilidad acelerada, el ensayo de disolucién in vitro
mostré disolucién del ingrediente activo en concentraciones mayores al 90 %,
mientras que la concentracidon se mantuvo entre el 90 y 110 %. Los estudios en
condiciones de humedad afectaron la estabilidad quimica del medicamento.
Conclusiones: todos los lotes de la formulacion de tabletas de raloxifeno resultaron
estables por 24 meses en los envases estudiados, almacenados a la temperatura de
32 + 2 °C y protegidos de la humedad. Las tabletas presentan una buena disolucién
in vitro durante los 24 meses.
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ABSTRACT

Introduction: Raloxifene is a selective estrogen receptor modulator from the
benzothiophene family. Several clinical trials have shown that raloxifene reduces bone
loss rate in the spinal column and may increase bone mass at certain sites.
Objective: to determine the physical and chemical stabilities of raloxifene tablets.
Methods. three pilot scale batches of 5 kg each were prepared. In vitro dissolution,
chemical stability, photostability and humidity studies were carried out. Samples were
collected at O, 1, 2, 3 and 6 months for the accelerated stability study and at O, 6, 12,
18 and 24 months for the shelf life stability study. Chemical stability was determined
using high performance liquid chromatography analytical method, which was
developed and validated prior to the study.

Results: in the accelerated stability study, the percentages of dissolved drug were
more than 90 % and drug content porcentages were between 90 % and 110 %.
Humidity conditions affected the chemical stability of the tablets. Conclusions: All
raloxifene tablet batches formulations were stable for 24 months in the studied
containers stored at 32 + 2 ©C and waterproof. In vitro drug release dissolution
showed good results for 24 months.

Key words: Raloxifene, stability, in vitro dissolution, tablets.

INTRODUCTION

Raloxifene is a selective estrogens receptor modulator, which belongs to the
benzothiophene family. Estrogen receptor binding causes acivation and blocking of
certain strogenic pathways. Thus, raloxifene is an estrogen agonist/antagonist,
commonly referred to as a selective estrogen receptor modulator. The results of
several clinical trials have shown that raloxifene decreases bone resorption and
reduces biochemical markers of bone turnover to the premenopausal range.*®

The raloxifene is supplied in a tablet dosage form for oral administration. Each tablet
contains 60 mg of raloxifene HCI, which is the molar equivalent of 55.71 mg of free
base. It is indicated to reduce the risk of invasive breast cancer in postmenopausal
women with osteoporosis.*®

The physicochemical and biological properties of the active substance are the most
important characteristics when the generic pharmaceutical dosage form was
developed. At the same time, it is necessary to develop an analytical method
validated according to international literature.”®

The most common reactions observed in pharmaceutical dosage forms are hydrolysis,
dehydration, isomerization, oxidation, photodegradation, and some specific
interactions with formulation components (excipients and their impurities).®
Evaluating the stability parameters is useful to drug formulation and is helpful to
know about the storage conditions. In long-term studies, the formulation stability will
dictate the shelf life of the marketed product.***3

The objective of this work was to evaluate the raloxifene tablet stability.
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METHODS

Three pilot scale batches of 5 kg, equivalent to 27778 tablets each one (08001,
08002 and 08003) were prepared. Raloxifene hydrochloride (BTP Pharmaceutical Co.
Lim.) of pharmaceutical quality was used as active pharmaceutical ingredients.**

Polyvinylpyrrolidone (Kollidon K 25®) (Germany), Lactose (China), Sodium Starch
Glicolate (Brazil), Polysorbate 80 (Germany), Microcrystalline Cellulose (Avicel PH
101) (Germany) Magnesium Estearate (China) were used in the preparation of the
tablet core. The coating formulation consisted of Policoat (YS 1-7003) polymers and
Tartracine suspended in ethanol.

Raloxifene hydrochloride tablets of 60 mg were prepared by wet granulation method.
All ingredients were mixed (Planetary granulation equipment model HOBART,
Germany) and manufactured using a rotary tablet machine (MANESTY F3, Italy)
equipped with flat, bevelled edge, punches, 8 mm in diameter, to an average
hardness of 5 + 1 kgf and an average weight of 180 = 10 mg. Each batch was
analyzed and subsequently packaged in PVC and aluminium blisters and high-density
polyethylene plastic bottle.

Analytical assay

Chemical stability was determined by high performance liquid chromatography (HPLC)
method according to the criteria proposed by CECMED.® The analyses were
performed using the HPLC KNAUER (Germany) equipment under the following
conditions: C18 column, mobile phase (methanol, water and trietanolamine in the
ratio of 70:30:0.1 v/v), injection volume of 20 pL, flow rate of 1.5 mL/min and A=
286 nm, using a previously validated method.*®

Determination of in vitro dissolution of raloxifene tablets

Dissolution process was carried out following the U.S.P general method.** PHARMA
TEST, model PTW S3C model (Germany) dissolution apparatus with paddles was
used. An agitation rate of 100 rpm for 60 min, 900 mL of 0.1 mol/L hydrochloric acid
solution as dissolution medium and 37 £ 0.1 ©C temperature were the experimental
conditions. All samples were added to the medium, withdrawn and filtered by 0.45 um
pore diameter filter. The analysis of dissolved raloxifene was according above
mentioned the HPLC method .

Stability study

Tablets representing the three batches were placed in containers for accelerated (40
+ 2 °C/75 £ 5 % RH for 6 months) and long-term (30 &+ 2 °C/70 = 5 % RH for 24
months) stability studies. Samples were collected at 0, 1, 2, 3 and 6 months
(accelerated stability studies) and at 0, 6, 12, 18 and 24 months (long-term stability
studies) for chemical stability and in vitro dissolution tests. Experimental results were
expressed as means = SD.
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Photostability and humidity studies

Samples of each batch were placed in sealed clear glass containers and exposed to
light source during 90 days following the ICH test conditions for photostability test.*®
On the other hand, samples of each batch were placed into a humidity chamber at 84,
92 and 98 % during 180 days. At the end of both studies, the samples were analyzed.
Experimental results were expressed as means * SD.

RESULTS

Table 1 shows the quality control results of each batch before packing. These results
comply with the quality control parameters indicated in the analysis methods
(Rodriguez Chanfrau JE, Lopez Armas M. Raloxifeno tabletas. Técnica de fabricante N°©
PT 11001. CIDEM. 2011)

Table 1. Initial analytical results

Batches ..
Parameters Acceptance limits
08001 08002 08003
Organoleptic Respond Respond Respond P enated el Bovslod of

pale yellow color

Mo less than 80 % (Q) of the
Dissolution (%6) 94.2 + 1.47 94.8 = 2.14 94.7 £ 1.21 | Iabeled amount of drug
content is dissolved in 60 min

Between 90.0 % and 110.0 %

=T ; =+ . 5§ + 2 5 =+ :
Drug content (%) 99.6 1.25 98.3 2.01 09,1 0.75 of drug content

Table 2 shows the results of accelerated stability studies and table 3 shows the results
of long-term stability studies in both studied containers. The results showed that the
raloxifene tablets fulfilled the quality specifications after 6 months and 24 months,
respectively. Similar results were observed for photostability studies after 90 days
(table 4).

The humidity conditions that were used affected the chemical stability of raloxifene
tablets (Fig.). Serious affects were observed when the tablets were packed in high
density polyethylene plastic bottle.

318
http://scielo.sld.cu



Revista Cubana de Farmacia 2013;47(3): 315-323

Table 2. Analytical results of the batches under accelerated stability conditions

Sample

08001
08002
08003
08001
03002
03003

Sample

08001
08002
08003
08001
08002
08003

B

m M M m m

B

M| M M m m

Initial
04.2 + 1.47
g94.8 +£ 2,14
4.7 £ 1.21
94.2 £ 1.47
94.8 £ 2.14
4.7 £ 1.21

Initial
g90.6 £ 1.25
g98.3 £+ 2.01
99.1 £ 0.75
099.6 + 1.25
g98.3 £ 2.01
00.1 £ D.75

Dissolution (%)

1 months 2 months
g4.5 + 0.85 03.9 + 2.65
4.2 + 2,77 a4.6 £ 1.18
g4.5 £ 0.71 §L5.2 =+ 2.44
84,3 £ 1.75 94,8 £ 1.48
03.8 £ 2.21 4.1 £ 1.20
84,5 + 3.62 85.2 + 1.86

Drug content (%)

1 months 2 months
o997 £ 0.99 o086 £ 1.77
98.0 + 1.14 g98.2 + 1.51
099.9 + 2.15 0.7 £ 2.75
0g9.5 + 1.48 99,3 + 0.55
8.5 + 1.94 00.3 + 3.18
00,2 + 1.55 00,9 + 1.96

3 months
g4.8 £ 2.99
94,3 £ 2,82
94,1 £ 2.90
93.8 £ 1.17
a4.6 £ 0.98
94.7 £ 1.75

3 months
99.4 £+ 1.66
g98.6 + 1.98
99.6 £ 1.65
99.2 £ 2.18
g98.5 + 0.41
99.7 £ 1.06

B: batch packed in PVC and aluminium blisters:
F: batch packed in high-density polyethylene plastic bottle.

Dissolution (%)

6 months
04.1 + 0.54
O F 4+ 1.95
g4.4 £ 1.79
03.5 +£ 1.27
4.0 £ 1.79
05.2 + 1.83

6 months
00.0 £ 2.95
g8.5 £+ 1.15
99.5 =+ 2.01
00.2 + 1.78
g8.9 + 2.01
004 + 1.23

Table 3. Analytical results of the batches under long-term stability conditions

Sample Initial & months 12 months 18 months 24 months
0BOD1 B Q4.2 + 1.47 o3.0 £ 1.31 Q3.7 £ 0.75 97.0 = 3.43 96.1 =+ 1.83
0gooz B 94.8 £ 2.14 95.2 = 0.98 95.6 = 0.72 Q5.3 £ 2.40 94,2 £ 2,95
08002 B o4.7 £ 1.21 96.5 + D.82 03.2 £ 1.05 93.1 £ 2.25 95.4 + 1.63
08001 F 04.2 + 1.47 04.2 + 1.87 93.8 + 1.87 5.8 £+ 1.47 93.9 + 2.07
08002 F 94.8 = 2.14 93.4 £+ 2.14 092.1 £+ 1.51 a97.0 = 1.94 5.0 £ 2.95
08003 F o4.7 £+ 1.21 Q4.8 + 2.64 Q4.2 £ 2.25 Q5.7 = 1.47 Q5.6 = 1.94

Drug content {%%)

Sample Initial 6 months 12 months 18 months 24 months
08001 B 099.6 + 1.25 099.3 + 1.09 08.7 £ 1.55 99.2 £ 1.96 99.0 + 0.75
08002 B 98.3 £ 2.01 98.0 = 0.97 97.9 £ 1.02 o7. 7 £ 2.14 97.9 + 1.52
08002 B 09.1 + D.75 99.2 + 0.25 8.6 £ 2.31 08.9 + 2.05 98.9 + 1.94
08001 F 99.6 = 1.25 99.5 £+ 1.68 09.2 + 1.92 99.1 £+ D95 99.2 =+ 1.88
08002 F 098.3 £ 2.01 98.2 = 0.14 98.0 = 0.44 97.8 £ 1.87 o97.0 + 1.33
080032 F 99.1 + D.75 098.8 =+ 1.64 08.9 + 1.51 98.5 £ 1.96 98.0 + 2.05

B: batch packed in PVC and aluminium blisters;
F: batch packed in high-density polyethylene plastic bottle.
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Table 4. Results of the photostability study

Dissolution (9] Drug content (%)
Sample = =
Initial 90 days Initial 90 days
og001 B 94.2 + 1.47 94.5 =+ 1.87 99.6 + 1.25 99.2 + 0.65
03002 B 94.8 £ 2.14 94.2 = 1.47 98.3 + 2.01 97.8 £ 1.42
og002 B 04.7 + 1.21 043 + 1.17 99.1 + 0.75 98.9 + 0.99
08001 F 94.2 + 1.47 93.8 + 1.47 99.6 + 1.25 099.2 + 1.55
08002 F 94.8 = 2.14 94.5 = 1.64 98.3 = 2.01 07.9 £ 0.23
080032 F 047 + 1.21 94.8 + 1.60 99.1 + 0.75 98.6 £ 1.96

B: batch packed in PVC and aluminiurmn blisters:
F: batch packed in high-density polyethylene plastic bottle.

Raloxzifene content (%)

1004
0L
o0
85 4
BI:I T T T
24 a2 a2
Relative humidite (%)
-+ 12001F - 030018
= 1200Z2F -+ 030028
- 03003F = 030038

Fig. Analitical results up to 180 days under different humidity
conditions,

A statistical comparison among the containers used in different relative humidity
conditions showed that there was not significant differences to 84% (p= 0.3469).
However, when the content of humidity is increased there was a statistically
significant difference in the raloxifene content (p= 0.0014 and p = 0.0006 for 92 %
and 98 %, respectively). However, during this study changes in the organoleptic
characteristics of the samples were not observed.

DISCUSSION

The main factors that affect the drug stability are the temperature, pH, relative
humidity of the environment, light, oxygen, physical form and particle size of the drug
and excipients.® Stability studies provide information about some factors which
influence the stability of a pharmaceutical preparation under study.
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In our accelerated stability study, the percentages of dissolved drug were higher
than 90 % (Q 80 % in 60 min) and drug content porcentages were between 90 %
and 110 % in both containers. These results demonstrated that the temperature
does not affect the product quality under the selected working conditions. Similar
results were obtained in the photostability study. These results were similar to
those reported for Srinivas et al.'’ which demonstrated that degradation was not
observed in Raloxifene HCI sample when subjected to stress conditions such as
light and heat.

Humidity conditions affected the chemical stability of the tablets. Raloxifene content
decreased when the percentage relative humidity increased. The greatest effect was
observed when the tablets were packed in high-density polyethylene plastic bottle
(approximately 2 % at 84 % HR, 7 % at 92 % HR and 9 % at 98 % HR) compared to
the tablets packed in PVC (approximately 1 % at 84 % HR, 3 % at 92 % HR and 7 %
at 98 % HR). Therefore, the humidity has an impact on the quality product regardless
of the type of container used. This parameter should be controlled during the storage
of the product.

The most common reaction observed in pharmaceutical products is the hydrolysis.
The relative humidity of the atmosphere affects the development of this process
which is the main mechanism of drug degradation in solid state and in solution.*®*°

Functional groups derived from carboxylic acid are common in pharmaceuticals and it
is well-known that drug easily suffers degradation by hydrolysis when water is
present, due to the existence of hydrogen or hydroxyl ions that likely catalyzes
hydrolytic reactions.®

Raloxifene is a polyhydroxylated non-steroidal compound with a benzothiophene core
that presents a carboxylic group in their chemical structure. This chemical group
suffers the typical reactions of the carboxylic acids in presence of water. Four
impurities ([2- (4-hydroxyphenyl)- 6-hydroxybenzo[b]thien-3-yl][4-[2-(1-
piperidinyl)ethoxy]phenyllmethanone N-oxide; 6-Methylsulfonyloxy-2-[(4-
methylsulfonyloxy)phenyl] benzothiophene; 6-Methylsulfonyloxy-2[(4-methyl
sulfonyloxy)phenyl]-3-[[4(2-piperidinyl)ethoxy]benzoyl]benzothiophene
Hydrochloride and 4-[2-(piperidinyl)ethoxy]benzoic acid) have been isolated during
the degradation processes of raloxifene according the report of Srinivas et al.>” In this
study the degradation products could not be determined, but the results of humidity
study indicated that in presence of water the active principle suffers a degradation
process which is more prominent when the tablets are packed in high-density
polyethylene plastic bottle.

On the basis of these present results, the raloxifene tablets formulation was stable
with optimum in vitro drug release during 24 months in the studied containers, stored
at 32 = 2 °C and protected from humidity.
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