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Study of release kinetics models of
Metformin hydrochloride from floating,
conventional, and extended-release
tablets

Abstract

Quality control is an essential part of quality system in
pharmaceutical industry, which applied to ensure the quality of
pharmaceutical product and its compliance with the specified
specifications. Dissolution test is one of the important quality
control tests which describes the release of drug in vitro and predict
its performance in vivo. So in this research, we study the release
kinetics models in vitro of the Metformin hydrochloride as a model
drug from floating tablets prepared in laboratory, in comparison
with conventional tablets for two local pharmaceutical companies
(A, B), sustained release tablets for two local pharmaceutical
companies (C, D), and the branded extended release tablets (E).
The results demonstrated that the release of Metformin
hydrochloride was very similar from floating tablets and branded
tablets, and it was following Korsmeyer — Peppas model in release
by diffusion and degradation of polymeric chains. Whereas
Conventional Metformin hydrochloride tablets for two local
pharmaceutical companies (A, B) showed immediate release, and
it was following Higuchi model where metformin is released from
it by the mechanism of diffusion according to Fick's law. As well,
the results of dissolution test of sustained release tablets for two
local pharmaceutical companies (C, D) was unacceptable according
to the pharmacopeia, and it was following Korsmeyer — Peppas
model and the drug releases by diffusion for C, and First order for
D.
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Determination of Serum Levels of Ki67 in Breast Cancer
Patients before and after Chemotherapy in Damascus University
Hospitals

Abstract

Background: More than 1.5 million women are diagnosed with
breast cancer globally every year, WHO estimates in 2020 indicate
that 2.3 million women have been diagnosed with breast cancer,
and 685,000 deaths have been recorded worldwide.

The expression of Ki67 protein is associated with the mitotic
activity of tumor cells within malignant tumors, and it is considered
one of the prognostic indicators for evaluating biopsies taken from
cancer patients, especially breast cancer, so many studies focused
on it.

Objective: Studying the variation in serum Ki67 levels among
breast cancer patients in Damascus University hospitals before and
after chemotherapy and determining the significance of these
levels.

Methodology: The study design was a prospective cohort study,
which included 46 women distributed as follows: 30 patients with
breast cancer, 6 patients with benign breast masses and 10 controls
from healthy women who met the study entry criteria. Their serum
Ki67 levels were assayed using ELISA (enzyme-linked
immunosorbent assay) technique, and data were processed using
SPSS software.

Results: The study that focused on the serum Ki67 levels showed
that these values were elevated in the serum of all newly diagnosed
breast cancer patients before chemotherapy (7.69 + 5.09 ng/ml)
regardless of the need for radiotherapy. As for the values of Ki67 in
the serum of breast cancer patients after chemotherapy, it was
found that these values increased in a group of patients (23 patients
of the study sample) after chemotherapy (11.3 + 5.95 ng/ml)
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compared to its values before this treatment with a statistically
significant (P<0.05), which corresponds clinically with their need
for radiotherapy. The values of Ki67 in patients who did not require
radiotherapy and did recover (4.63 = 1.12 ng/ml) decreased
compared to its values before this treatment with a statistically
significant difference (P < 0.05).

Conclusion: Serum Ki67 levels can be used as a predictor of breast
cancer patients' responsiveness to conventional therapy (surgery
then chemotherapy).

Keywords: Breast cancer, Ki67, chemotherapy.
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Abstract

The antibacterial activity of silver nanoparticles (AgNPs) has been
evaluated using the broth microdilution method against bacterial
strains of Staphylococcus aureus (ATCC 6538) and Escherichia
coli (ATCC 8739). The results show that AgNPs have an
antibacterial activity against S. aureus, with a minimum inhibitory
concentration (MIC) of 2.5 ug/mL and a minimum bactericidal
concentration (MBC) of 10 ug/mL, and demonstrate antibacterial
activity against E. coli, with a MIC of 1.25 ug/mL and a MBC of
2.5 pg/mL. The cytotoxicity effect of AgNPs on red blood cells
(RBC) was evaluated using a human blood sample, no hemolytic
effect of both MIC and MBC concentrations against S. aureus and
E. coli was showed. This result could be useful for applications in

the pharmaceutical industry as an alternative to antibiotics.

Keywords:

Silver nanoparticles, Antibacterial activity, Cytotoxicity effect.
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1. Introduction:

Multidrug-resistant bacteria (MDR), additionally regarded as
“superbugs”, constitute an extreme risk to our society. Over time,
microorganisms are gaining resistance to the available antibiotics,
and there is an instant need to improve active and innovative
antimicrobial approaches. To date, certain resistance has
developed contra most antibiotics [1]. Recently, the evolution of
nanotechnology has been allowing for the development of new
alternative  antibacterial agents to be utilized against

microorganisms infections [2].

Nanotechnology has become a very advanced and popular
technology with enormous potential [3]. It has been very well
explored in the fields of automotive, electronics, construction,
cosmetics, and medicine. The technology offers a hopeful way to
improve the properties of metals by transforming them into
nanoparticles with in a size range from 1 to 100 nm [4]. The

nanoparticles (NPs) synthesized can have a metallic structures like
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silver, gold, zinc, etc. or organic structures [5]. Silver nanoparticles
(AgNPs) have been widely utilized as nanomaterials for
manufacturing cosmetic and healthcare products, antimicrobial
textiles, wound dressings, antitumor drug carriers, etc. due to their
excellent antimicrobial properties [6]. They can be synthesized
using physical, chemical, and biological methods which is also
renowned as "green synthesis" [7]. AgNPs have a broad spectrum
of antibacterial properties due to its ability to penetrate bacterial
cell walls, changing the structure of cell membranes and even
resulting in cell death. Their activity is due to their nanoscale size

and large ratio of surface area to volume. [§&].

Human exposure to silver and silver-related compounds through
many different routes, such as skin, gastrointestinal and lung. After
absorption AgNPs can be distributed in the blood and brain, and
subsequently, to the other organs, such as heart and kidney. The
available animal researches are relatively short term studies.

Furthermore, studies about the effect of AQNPs on human health
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is limited. It seems that colloidal AgNPs have the ability to create
a dose dependent toxic response in several organs [9]. Therefore,
it is necessary to assess the cytotoxicity of its effective

concentration of AGQNPs on Human red blood cells (RBC).

2. Aim of the study:

Evaluate the minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of AgNPs biosynthesized against
gram positive (Staphylococcus aureus) and gram negative
(Escherichia col) bacteria, and determine its cytotoxicity on

human red blood cells.

3. Materials and Methods:

3.1. Evaluation of Antibacterial Activity:

AgNPs were pre-biosynthesized using Aspergillus niger in the
Microbiology Laboratory of Pharmacy College at Al-Baath
University where the fungal filtrate was treated with silver nitrate
then incubated in the dark overnight at laboratory temperature
[10]. Staphylococcus aureus (ATCC 6538, Gram positive) and
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Escherichia coli (ATCC 8739, Gram negative) were obtained from
Microbiology Laboratory of Pharmacy College at Al-Baath
University to determine MIC of AgNPs by the broth microdilution
method according to the guidelines presented by the Clinical and
Laboratory Standards Institute (CLSI) [11] [12]. A 96-well
microplate was used. First, 50 pyL of Mueller—Hinton broth was
added to all wells, stock bacterial inoculums were prepared by
transferring pure colonies (24 hours old) in 5 mL sterile distilled
water and adjusted the turbidity of the inoculums to 0.5 McFarland
standard at 630 nm wavelengths [approximately 1.5 x 10® colony—
forming unit (CFU)/mL]. To prepare bacterial suspensions for
inoculation; this suspension was diluted to yield 5 x 10° CFU/mL.
50 uL of the bacterial inoculum was added to all wells then 100
ML of AgNPs solution [20 pg/ml dimethyl sulfoxide (DMSO)] were
added to the first well, AgNPs solution was serially diluted to
obtain concentrations in the range of 0.15625 to 10 ug/mL,

untreated bacteria were utilized as a negative control. The 96-well
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microplate was incubated at 37°C for 20 hours. All experiments
were performed in triplicate, and values are reported as the mean
of the results. MBC is defined as the lowest concentration of
antimicrobial agent that kills > 99.9% of the initial bacterial
population where no visible growth of the bacteria was observed
[13]. To determine MBC of AgNPs, an aliquot of 10 uL from all
wells in which no visible bacterial growth was seeded in Mueller

Hinton Agar plates, and incubated at 37°C for 24 hours.

3.2. Cytotoxicity Assay:

Human RBCs were utilized to assess the cytotoxicity of silver
nanoparticles according to [14] method wusing a 96-well
microplate. As shown in (Fig. 2), 25 pL human blood was added
to six wells (represented from A to E), 100 puL of AgNPs at MIC
and MBC concentrations against both S. aureus and E. coli were
added to the first four wells respectively (represented from A to D),
100 pL of DMSO was added to (E) well as a positive control, and

100 pL of tap water was added to (F) well as a negative control.
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The 96-well microplate was incubated at 37 °C for 3 hours, then
the wells were examined to observe hemolysis and the results

were recorded.

4. Results & Discussion:

4.1. Evaluation of Antibacterial Activity:

The MIC value of AgNPs biosynthesized against S. aureus and
E. coli was obtained 2.5 pg/mL, 1.25 pg/mL consecutively (Fig.
1). In another study, the MIC of AgNPs on E. coli was 8 ng/mL
[14] , the difference may be due to the biosynthesis being done
using plants instead of microorganisms which affected the results
of antibacterial efficacy. The MBC value of AgNPs biosynthesized
on S. aureus obtained 10 pg/mL. While the MBC of AgNPs on E.
coli was 2.5 pg/mL, it is according to many studies. As a result,
the AgNPs have an excellent antibacterial activity against S.
aureus and E. coli. It is due to AgNPs have many antibacterial
mechanisms include alteration of efflux pumps, disruption of

membrane proteins and electron transport chains accumulation in
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membrane affecting permeation, disruption of membrane and
leakage of intracellular content, and interaction and damage in

DNA [15].

Fig. 1: Antibacterial activity and MIC determination of AQNPs

against Staphylococcus aureus (in columns 1) and 2, 3 as
replicates. Escherichia colf (in columns 4) and 5, 6 as
replicates.

4.2. Cytotoxicity Assay:
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Cytotoxicity of AgQNPs solution was examined against human blood
cells at the concentrations of 1.25, 2.5, and 10 ug/mL, at 37 °C
for 3 hours. Hemolysis of the erythrocytes was observed, RBC
showed no hemolysis to a comparable degree as in negative
control of DMSO whereas the positive control of tap water
exhibited clearly hemolysis (Fig. 2). Other studies like Park ef al.
(2010) [16], Philbrook ef al. (2011) [17] , and Sieffert et al.
(2015) [18] showed greater toxic effects following exposure to
smaller particles while Botelho ef al. (2016) [19] found that the
larger particles were more toxic. The differences of effect in the in

vivo studies could be due to variations in route of exposure, form
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of silver, dose, the target tissue, and type of assays and how to

conduct them.

Fig. 2: Cytotoxicity assay of AgNPs against human RBC.

5. Conclusions and Recommendations:

5.1. Conclusions:
1. silver nanoparticles have antibacterial activity against S.

aureus and E. coli when utilize certain concentrations.

2. Those concentrations of AQNPs have no hemolytic effect on

human red blood cells.
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5.2. Recommendations:
1. Testing the synergistic effect of silver nanoparticles with

antibiotics.

2. Testing the efficacy of silver nanoparticles against laboratory

animals.
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Abstract

Purpose: This study aimed to evaluate the combination of Hyaluronic
acid (HA), Platelet-rich Plasma (PRP) injections with TMJ arthrocentesis,
and to evaluate the combination of HA injection with TMJ arthrocentesis
in the treatment of Temporomandibular Joint osteoarthritis and comparing
it with Hyaluronic acid injection alone.

Material and methods: The sample consisted of 33 patients with TMJ-
Osteoarthritis, the sample was divided into three groups, the reference
group (11 patients) who were treated by HA alone, the A+HA was used in
the 2" group (11 patients) who were treated by TMJ arthrocentesis
followed by injection of 1 ml of HA, A+HA+PRP was used in the 3™
group (11 patients) who were treated by TMJ arthrocentesis followed by
injection of 0.5 ml of HA and 0.5 ml of PRP, The injection protocol for
both groups was every two weeks for four times. pain at mastication,
masticatory efficiency, joint sounds, maximum mouth opening and
functional limitation were evaluated one month, 3, 6 and 12 months after
the last injection in each group separately, and the test groups were
compared with the reference group before and after 6 and 12 months.

Results: The results showed an improvement in the studied indicators
during the follow-up periods in all groups, with a preference for the third
group in most clinical variables.

Conclusion: Any of the treatments presented in this study achieved an
improvement in clinical symptoms, and the combination of HA and PRP
injections following arthrocentesis achieved a better improvement than
HA injection alone and gave superior clinical results in the treatment of
TMJ-osteoarthritis.
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