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ABSTRACT

Cancer is a complex disease that is caused by multiple factors and characterized by a rapid and uncontrolled
formation of abnormal cells, which may mass together to form a growth or tumor, or proliferate throughout the
body, initiating abnormal growth at other sites. Curcuma longa has been used in traditional remedy for a wide
range of ailments, including wound healing, urinary and gastrointestinal tract infections, antimalarial, antifungal,
anti-inflammatory, antiviral, antibacterial, anaesthetic, chemopreventive, and anticancer, antioxidant,
anticoagulant, antifertility, antidiabetic, antiprotozoal, antiviral, antifibrotic, antivenom, antiulcer, Alzheimer's
disease, rheumatoid arthritis, hepatoprotective, gastrointestinal tract and cardiovascular system protective effects,
and may stimulate immune system, hypocholesterolemic and antihypertensive activities. Curcuma longa was
formulated and evaluate as capsules delivery system. It was concluded that the formulation of Curcuma longa
extract capsules it was found to be as an optimized capsules according to drug release of Curcuma longa extract

capsules delivery system as an advanced phytotherapy approach for cancer.
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INTRODUCTION

Background of Anticancer Activity of Curcuma
Longa*®!

Cancer is a complex disease that is caused by multiple
factors and characterized by a rapid and uncontrolled
formation of abnormal cells, which may mass together to
form a growth or tumor, or proliferate throughout the
body, initiating abnormal growth at other sites. There are
various types of treatment methods, but nowadays
researchers are focusing on the use of Traditional
Chinese Medicine for the treatment of cancer.
Traditional Chinese herbs have a wide range of
anticancer activities.

Curcuma longa is a perennial and herbaceous plant and
medicinal plants from family Zingiberaceae that grows in
East Asia, such as China, and India. Turmeric contains a
compound named curcumin. Curcumin is a yellow
pigment in turmeric that is widely used as a spice, food
coloring and preservative.
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From the previous studies of Curcuma species, it was
found that a number of species have been used in
traditional medicine as spices as well as for medical
purposes in the treatment of different diseases. The few
species such as Curcuma longa, have been shown to
have anti-inflammatory, and anticancer activity in
models of cancer such as inhibit the growth of MCF7
breast cancer cells and colorectal cancer (CRC). In the
previous study showed that the formulation topical gel,
containing Curcuma longa’s derivate, can effectively
reduce the oral symptoms of mucositis in patients
undergoing head and neck cancer radiotherapy because
of its anti-inflammatory and antioxidant effects. Anti-
cancer activity of medicinal plant products is included in
the texts of Ayurved. Recently they have been studied at
experimental and clinical levels in Reverse
Pharmacology mode.

In Traditional Indian Medicine Curcumin has been used
since thousands of years. Recent studies have
demonstrated its numerous activities such as:
antimalarial, antifungal, anti-inflammatory, antiviral,
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antibacterial,  anaesthetic,  chemopreventive, and
anticancer, antioxidant, anticoagulant, antifertility,
antidiabetic,  antiprotozoal, antiviral, antifibrotic,
antivenom, antiulcer, Alzheimer's disease, rheumatoid
arthritis, hepatoprotective, gastrointestinal tract and
cardiovascular system protective effects, and may
stimulate immune system, hypocholesterolemic and
antihypertensive activities. Curcuma longa L., reduces
HIF-1 levels and function, inhibiting the production of
vascular endothelial growth factor (VEGF). Also,
curcumin efficiently inhibits the angiogenesis of vascular
endothelial cells triggered by hypoxia. Curcumin helps to
reduce toxicity of chemotherapy used as anti-cancer
drugs and has synergic effects.

Traditional Chinese medicinal plants have a wide range
of drug development capacity. These plants have been
used since ancient times for the treatment of different
diseases, such as heart diseases, intestinal diseases,
arthritis, and cancer. Curcuma longa, also known as
Jianghuang in Chinese was used to derive a flavonoid
named Curcumin. According to some studies in India,
the rate of various cancers has decreased due to the used
of curcumin. Curcumin has been used for the treatment
of several diseases, such as cardiac diseases, arthritis,
and inflammation.

In the present study the Curcuma longa extract powder
solid dosage forms were prepared formulation and
analyzed in the pre-formulation study of Curcuma longa
extract capsules delivery system as an advanced
phytotherapy approach for cancer.

MATERIALS AND METHODS

The rhizome’s ethanol extract of Curcuma longa was
prepared and gift from (Prof Dr. Amina El-Shaibany,
Professor Dr. of Pharmacognosy, Department of
Pharmacognosy, Faculty of Pharmacy, Sana'a University,
Sana'a, Yemen). Hard gelatin capsules (Size 0; Color:
Red body. Black Cap); Starch, Colloidal Silicon Dioxide
(Aerosil), Magnesium Stearate, Sodium Lauryl Sulphate,
Hydrochloric Acid (0.1NHCI), pH6.8 buffer Solution,
and Ethanol. were obtained from Sigma Aldrich. All
chemicals used were all of analytical grade and other
materials were gift from (Global Pharmaceutical Industry
Company-Yemen).

Preformulation Study of Curcuma Longa Extract

All preformulation tests and studies have been searched
by the previous research related to the present research
study.®"

Formulation and Manufacture of The Curcuma
Longa Capsules #+*2

The selection of the capsule size, the filling machine, the
filling method and the excipients were carried out in
which 50% of Curcuma longa extract mixed with
excipients as shown in Table 1, place manually in a
separate size "0" capsules, then taken four capsules daily
to provide the desired dose.
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Table 1: Formulation of Curcuma Longa Capsules.

Ingredients Amount(mg) / Capsule
Curcuma Longa Extract 50%

Starch 47.5%

Sodium Lauryl Sulphate 0.5%

Aerosil 1%
Magnesium Stearate 1%

Evaluation of the Manufactured Curcuma Longa
CapsulesB+?!

Determination of Uniformity of Weight and The
Amount of Material in The Capsules

For the determination of the uniformity of weight, the
British Pharmacopoeia method was used. In which
twenty of the Curcuma longa capsules prepared as
described above were taken at random, their contents
individually weighed and the average weight (mass) of
the content determined. Not more than two of the
individual weights (masses) had to deviate from the
average weight (mass) by more than 7.5% and none of
the deviates by more than twice that percentage. The
amount of powder actually filled into the capsules was
also compared with the desired quantity and the
difference (in percentage) between the desired and actual
quantity calculated. According to the formulation, 50%
Curcuma longa extract was to be filled in one capsule
each. Twenty capsules were thus randomly chosen, their
contents weighed, the percentage difference between this
and the desired weight calculated and averaged for the 20
capsules to assess the accuracy of the filling process.

Determination of The Dissolution Profile of Curcuma
Longa capsules

In this study the basket method was used. Further, the
quantitation of the amount of plant material dissolved
was measured based on uv absorbance measured at
425nm, the wavelengths for maximum uv absorption of
solutions of the Curcuma longa extract determined by
using a uv- vis spectrophotometer.

RESULTS AND DISCUSSION

Uniformity of Weight and Content of The Capsules
The results of the uniformity of weight and content of the
Curcuma longa capsules the average deviation in weight
from average for Curcuma longa capsules were 0.87%
and amount of content of capsule was 100.11%,
respectively.

According to the British Pharmacopoeia, the limit on the
acceptable deviation in weight from average for capsules
is £ 8.7% and the limits on the amount of content in the
capsules 99% to 102%. The afore-mentioned results thus
indicated that the Curcuma longa capsules met the
British Pharmacopoeia specifications.
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Dissolution Profile of Curcuma Longa Capsules
Table 2: Drug Release Percentage of Curcuma Longa
Capsules.

Time (min) | Drug Release%
15 45.16%
30 50.10%
45 59.15%
60 60.08%

The results of the dissolution studies on the Curcuma
longa capsules are shown in Table 2 showed that >50%
of the Curcuma longa capsule contents dissolved in the
dissolution medium within 45 minutes.

CONCLUSION

It was concluded that the formulation of Curcuma longa
extract capsules it was found to be as an optimized
capsules according to drug release of Curcuma longa
extract capsules delivery system as an advanced
phytotherapy approach for cancer.
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