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Number Name (deg) (A) (deg) Nm
1 SnO, (pure) 31.697 2.820 0.0624 132.3
2 Sn0,:In(2.5%) 31.709 2.819 0.078 105.92
Sn0,:In(5%) 31.698 2.820 0.078 105.91
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Sample Sample Average Surface Root Mean Square Average Grain
Number Name Roughness (nm) (nm) Size (nm)
1 SnO, (Pure) 0.53 0.60 132.92
2 Sn0,:In(2.5%) 0.64 0.74 99.45
3 Sn0,:In(5.0%) 0.54 0.62 94.83
R Clapny aondil) doy 0 il Aygdially LA uaall) saSy) AU ApieY A )M BN o @il (4)J s
Sample Sample Average Surface Root Mean Square Average Grain
Number Name Roughness (nm) (nm) Size (nm)
1 SnO, (Pure) 0.22 0.25 138.37
2 Sn0,:In(2.5%) 1.45 1.67 101.83
3 Sn0,:In(5.0%) 0.28 0.32 97.80
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Study the Effect of Alpha Particles Irradiation on the Structural Properties of
Annealed Pure and Doped Tin Dioxide Thin Films Prepared by Spin Coating
Method

Adwan N. Hameed! Aliaa H. Alit, Sabah J. Fathi?

! Department of Physics, College of Science, Tikrit University, Tikrit, Iraq
2 Department of Physics, College of Science, Kirkuk University, Kirkuk, Iraq

Abstract

Spin coating method was used to prepare pure and indium doped thin films of tin dioxide. All pure and doped thin films
have been annealed at (500°C) for a period of (60 min). X-ray diffraction technique used to study the structural properties of
all annealed, pure, doped and alpha particle irradiative tin dioxide thin films. The results show that the structure of all thin
films is polycrystalline, with orthorhombic structure and the preferred orientation is along (020) plane. An increase of
indium doping concentration to (5.0%) caused a decrease in the intensity of (020) peak comparing with the pure and (2.5%)
indium doped films. In addition, the average grain size also decreases with the increasing indium doping concentration. In
general, the results of atomic force microscope show that the grain sizes are larger than the grain size was calculated by X-
ray diffraction, and also the grain size decreases with increasing indium concentration. We found that the average surface
roughness increased due to alpha particle irradiation.

Keywords: |Tin dioxide films | spin coating | doping by indium | X-ray diffraction | structural properties | atomic force
microscope | alpha irradiation |
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Formulate Pharmaceutical Composition of Garlic and Metronidazole suspension
10%

Rahim J. Musa, Zainab F., Abdalameer H. Saad, Ahmed J. Essa

VDRPC, Baghdad, Iraq

Abstract

We prepare a pharmaceutical composition of suspension veterinarian metronidazole concentration (5%), Garlic
concentration (5%).For the treatment of fungal infections, anaerobic bacteria, protozoa and infections that result in
diarrheas, in horses, farm animals, small animals like dogs, cats ,and pet birds. Garlic works as an antibiotic for the
existence of material (Allicin) and (Zas) that works antibiotic reaction against bacteria, fungi, protozoa and viruses.
Metronidazole has a good ability to cooperate with other antibiotics to increase the therapeutic ability against bacteria,
especially anaerobic. The two articles are fast absorption in the intestine and have the ability to treat infections caused by
rasitic infections. According to the availability of garlic and ease of obtained the material and extracted synergistic and did
it with material metronidazole increase in therapeutic effectiveness against pathogens, and the presence of many diseases
that cause diarrhea for animals and this needs urgent treatment to keep the animal and its production capacity Because
Garlic contains Vitamins group benefits animal infection after being sick and diarrhea, which compensated the loss and
that's why we found the importance of preparation. Many of the tests have been conducted on the approved formula ; first in
the Laboratory quality control of the center and the results were good and then sent to lbn Sina State Company for the
purpose of inspection (HPLC machine) and found that Garlic contains two effective groups matching in their work and
enhances the work of metronidazole with effective laboratory rate of (100%) and constitutional boundaries are between (90
-110 %). Sending eight samples for the purpose of clinical examination to Veterinary Hospitals to study the effectiveness of
the product directly on the animals treated with individual cases of calves suffer symptoms of diarrhea caused by
inflammation of the intestines and the response was good and has given positive results after using it under the supervision
of veterinarian at the veterinary hospital of the Ministry of Agriculture /Veterinary Department in accordance with the
Leaflet Attached with pharmaceutical medicine.

Keywords: | metronidazole | Garlic | Diarrhea |
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Improvement of carton boxes resistance produced by the *lraq company for
carton product' for water absorption

Reyadh M. Alwan *, Harith I. Al-Shamri 2, Ali J. Razzogi °, Roaa Abdulla’, Hussain A. Hussain

'The National Center for Packing and Packaging, Corporation of Research and Industrial Development, Ministry
of Industry and Minerals, Baghdad, Iraq
*Collage of Science, Baghdad University, Bahdad, Iraq
®Ibn Sinaa Company, Ministry of Industry and Minerals, Bagdad, Iraq

Abstract

Carton boxes made of corrugated cardboard are widely used in the packing of products which have good
specifications and features like a light weight, shock withstanding and tear resistance. But the specifications and
durability will decrease more when expose to water with a high water products or spill some package products
such as bottled water and juices. The ultimate objective of the research is to improve the resistance of carton boxes
that produced by Iragi company for water absorption. It has found through this research that the best and least
expensive way is the production of a type of adhesive resistant to water absorption that is used to past layers of
corrugated cardboard. At the same time it works as a blocking buffer to the water also maintain the cohesion and
durability of carton boxes. It was produced several types of such adhesive which conducted by many examinations
and tests as absorption resistance, adhesives strength and the effect of weather conditions. It was found that the
best of these species is that one who has been prepared by blending starch adhesive with Resorcinol and formalin
which expressed a clear resistance to water absorption , good adhesion and good resistance to external conditions.

Keywords: |Carton Boxes | water absorption | Adhesives | Formalin |Resorcinol |
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Enhancing the Effectiveness of the Antibiotic Neomycin by Extracts of Mirabilis
Jabala against the bacterium Staphylococcus aureus

Luma Thenon Salih

The General Company for Medical Instrument& Medicine Industry, Baghdad, Iraq

Abstract

The current study has succeeded to enhance the antibiotic activity of Neomycin against Staphylococcus aureus
by adding certain concentration from Mirabilies jalapa leaf extracts. The diffusion method of the quantity has used in
antibiotic sensitivity test , and then determined minimum inhibitory concentration MIC and minimum bacteriocidal
concentration MBC of the antibiotic Neomycin and every leaf extracts ( Methanol extract , ethanol extract, chloroform
extract, acetone extract and aqueous extract. The diffusion method has used in solid media to test the best synthesis consist
of the antibiotic activity and the plant extract which gives the best active results against bacteria. The result has showed that
MIC by methanol extract (100ug/ml) and MBC as well (200ug/ml). The synthesis that consist of 2.5ug/ml of Neomycine
added to it 200ug/ml of methanol extract has showed the widest inhibition zone against bacteria.
Keywords: | Neomycine | Mirabilis Jabala | Staphylococcus aureus bacteria | MIC | MBC]
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Design & Manufacturing Efficiency Testing System for the Protection Devices in
Electrical Machines

Kadhim Mohammed Abed, Hasan Ali Mousa, Riyadh Abdulla Husain, Abdulla Sa'eed Khaleel, Nour Rasheed Abbas

Diala State Company for Electrical Industries, Ministry of Industry & Minerals, Diala , Iraqg.

Abstract:

The electrical protection devices that have been made to protect machines and electrical equipment subjected to damage like
all electrical and electronic systems.Most of these faults are invisible which causing a huge damages to electrical networks
in case of unexpected events in power station or machines leading to damages and fire and sometimes terminate station and
line protection machines due to absence of such devices which are able to test the performance of the protection device that
are required in this case. The current research aims to design and fabricate an electrical testing device which is able to check
the performance of these protection devices in the electrical machines. Design calculations of the device were made
according to the required protection devices, via using mathematical equations to cover all available kinds of electrical
protection devices in diala state company. So the low current was taken (0.5 - 20) Amp and high currents (7.5 -300) Amp.
All the results were positive and succeeded through obtaining all test requirements. Therefore, testing upon protection
devices of electrical machines is possible, as well as the circuit — breakers station and the overloads.According to above

results, the researchers have concluded this device could be used within the required technical specification to achieve its
manufacturing aim.

Keywords: | Electrical protection devices | Current & Voltage testing devices | Electrical transformers |
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ABSTRACT

Calcium montmorillonite claystone from Wadi Bashira — Western Desert, was activated on a laboratory scale with H,SO,.
Activation was carried out at 96 -98 °C and 1:3 solid:liquid ratio with different acid concentrations (30, 40, 50, 60wt%)
and reaction times (1,2,3,4hr) .Chemical composition as well as the qualitative mineralogical identification of raw
montmorillonite claystone and the activated samples were determined by XRF and XRD respectively. The efficiency of
the activated clay samples for the bleaching mixed oil (cotton seeds and sun flower) was tested. The activated samples
showed a very good decolorizing ability of the aforementioned oil through the significant removal of red and yellow
coloration of the oil. The test results of the red and yellow colors of the treated oil obtained from using Loviboond
Tintometer Colorimeter are in the range of 2.1-3 red and 8.4-11.8 yellow .This indicates that the oil obtained is of
excellent quality. Accordingly, an acid concentration of 30% and 1 hour activation time would be the best conditions for
the activation of montmorillonite claystone achieve these results.

KEYWORDS: | Acid activation | Ca-montmorillonite | bleaching of vegetable oil | montmorillonite claystone |
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1. INTRODUCTION

Acid activated clay has found widespread use in edible oil and fats in refinery industry. Both edible vegetable oils and
animals fats are decolorized and refined using montmorillonite clay that has been activated with mineral acid [1-6].
Montmorillonite is a clay mineral of smectite group (2:1), made up of one octahedral alumina (Al,O3) sheet sandwiched
between two tetrahedral silica (SiO,) sheets [7]. The cation exchange capacity (CEC) and the type of exchangeable cations
have important effect on the properties of the montmorillonite clay and great influence on their technological applications.
Generally, it is classified into sodium montmorillonite, with Na* ions as the main exchangeable cation and calcium
montmorillonite, with Ca*™" ions as the main exchangeable cations [7-8]. Acid activated clay is usually made of calcium
montmorillonite. Upon acid activation (or acid treatment) of montmorillonite, usually with hot strong mineral acid |,
hydrogen ions attack the alumina silicate layers via the inter layer region , cations are leached from the octahedral and
tetrahedral sheets , impurities such as calcite are dissolved and exchangeable cations are replaced by hydrogen ions . This
process alters the structure, chemical composition, and physical properties of the clay. The result is an increase in the
specific surface area and pore volume of the clay which enhance its bleaching capacity [9-12]. It had been widely reported
that acid activated montmorillonite clay, has proved superior to other clay minerals for removal by adsorption of
undesirable colors of chlorophyll, carotene and others coloring pigments, to reduce trace metals , phospholipids and soaps.
This enables the production of stable pale yellow colored oil /fat which is resistant to oxidation and acceptable to
consumers [13,14]. Apart from oil industry, acid activated montmorillonite are widely used in various fields, for example
sulfur production, catalysts supports in chemical industry, environmental protection, cleaning and detergents, as well as a
component of carbonless copying paper [10, 15]. But the important application, in term of market consumption remains for
decolorizing, purification and stabilization of vegetable oil [ The Iragi vegetable oil industry, covers its need for acid
activated clays entirely by imports, and yet the Iraqi industries does not concern with the production of acid activated clay,
where, its deposit had been found in different parts of the country. The prime deposit montmorillonite claystone however, is
located in Wadi Bashira Western Desert; its reserve was accounted of about 300 million ton. The deposit is of low grade
calcium montmorillonite associated with high amount of various impurities, CaCOj; represent the major impurity (averaging
68% montmorillonite) [16]. However, in view of the need for utilizing the locally available raw material, this work aims to
establish the best conditions for preparing acid activated clay from Wadi Bashira calcium montmorillonite claystone deposit
and evaluate its capacity in decolorizing vegetable oil.

[1]
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2. EXPERIMENTAL
Material and Method
- Ca-montmorilonite claystone sample from Wadi Bashira deposit in the Western Desert of Irag was used as starting
material for this work.The claystone sample (50Kg) was received in powdered form of (-75um) from the State Company
of Mining and Aquatic Isolation /Production Department .The chemical and mineralogical composition of the received
claystone sample are given in table-1

- Sulfuric acid of (98 wt % H,SO,4) concentration was used for the activation of the montmorillonite claystone.

- Crude neutralized (pH= 7) mixed vegetable oil of (cotton seed and sun flower seeds) was used for the bleaching
experiments. The oil was supplied by the State Company for Vegetable Oil Industry. The red and yellow color values of
the oil under test are 10 and 100 respectively as tested by the aforementioned company using Lovibond Tintometer,
GallenKamp Colorimeters.

Table 1: Chemical and mineralogical composition of the raw bentonite sample received

SiO, | Fe,03 | AlLO | TiO, | CaO | MgO | SO; | Na,O | K,O | L.O.I Pb Cu Cd Cr
% % 3% % % % % % % % p.p.m | p.p.m | p.p.m | p.p.m
5476 | 5.0 | 15.09 | 0.99 | 6.16 36 | 104 | 136 | 05 | 10.78 25 11 2.2 136

Mineralogical composition
Montmorillonite, Attapulgite, Quartz, Calcite, Gypsum and Halite

Preparation of Acid Activated Montmorillonite Claystone

Powdered (-75um) raw montmorillonite claystone was treated with sulfuric acid solution of (30, 40, 50 and 60 wt %)
concentrations. The reaction was carried out with stirring in a two neck flask under reflux for different times (1, 2, 3 and 4
hr). The ratio of solid: liquid (claystone: H,SO, solution) used was 1:3 (w/v) and, the reaction temperature was maintained
for all tests at 96 - 98°C. The resulted clay slurry from each test was filtered, washed repeatedly with distilled water to arrive
ata pH of 6.5, then, oven dried at 105 °C for 24 hrs. The dried acid activated clay samples were then kept in desiccators for
use in the oil bleaching tests.

Bleaching Test

The bleaching process was carried out under atmospheric pressure by adding 2 gm of the prepared acid activated clay to 100
ml of the mixed oil (sun flower + cotton seed) at 80°C, with stirring for 30 min. As the time elapsed the slurry was filtered
under vacuum suction to separate the bleached oil from the clay. The bleached oil was then analyzed by Lovibond
Tintometer to determine its red and yellow color level. The analysis was carried out by the quality control department / the
State Company for Vegetable Oil Industry. However, according to the information gained from this company [17], the
marketable accepted oil should have at maximum level of 7 and 70 for red and yellow color respectively.

3. RESULTS & DISCUSSION

Characterization of the acid activated montmorillonite claystone

The chemical composition of the raw claystone sample and the samples treated with sulfuric acid at different concentrations
are listed in Table (2).

Table 2: Chemical composition of raw claystone and acid activated montmorillonite samples at various H,SO,
concentrations

Material Raw A30 A4O A50 AB0
Composition

Si0,% 54.76 64.12 64.90 66.99 70.22
Fe,03;% 5.0 2.45 1.95 1.52 1.21
Al,0:% 15.09 11.53 10.89 9.30 8.07
TiO,% 0.99 1.05 1.02 0.98 0.99
Ca0% 6.16 4.7 3.58 3.78 3.38
MgO% 3.6 2.43 2.02 1.83 1.67
S03% 1.04 2.6 3.12 412 3.42
L.O.1% 10.78 10.7 11.96 11.11 10.63
Na,0% 1.36 0.09 0.05 0.01 0.015
K,0% 0.35 0.39 0.37 0.27 0.25
Pbp.p.m 25 <60 - - -
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Cup.p.m 11 <12 - - -
Cdp.p.m 2.2 <5 - - -
Znp.p.m 351 234 - - -
Crp.p.m 136 <50 - - -

A,=Activated montmorillonite claystone at the acid concentration used

It can be seen evident from table (2) that the acid activation caused significant changes in the chemical composition of the
montmorillonite claystone. It causes a marked increase in silica (SiO,) rise and significant lowering in the oxides of (Al,Os,
Fe,O; and MgO). It has been generally agreed that acid activation get the edges of the platelets of the montmorillonite
mineral open, and as a consequence the (Al, Fe and Mg) cations of the octahedral sheet( from the 2:1 layers ) were leached
due to its exposure to the acid and the amounts removed would depends on acid concentration 53 However, the results
of the chemical analysis shown in table(2) indicates , that the increase in acid concentration resulted in a progress decrease
in the amount of Al,Os , Fe,0; and MgO ,which constitutes the cations (Al ,Fe and Mg). The effects of acid concentration
on these oxides (RcO,) are shown in Fig. (1). It is obvious from this figure that an effective attack on the montmorillonite
structure which cause a successive leaching out of the (R.Oy) occurred with the increase in acid strength. This could cause a
partial decomposition of the clay mineral, and reduce the degree of crystallinity of the clay mineral. The XRD pattern of the
raw montmoeillonite claystone used in the activation work is shown in Fig. (2).It can be seen clearly that the claystone is
composed predominantly of the clay mineral montmorillonite associated with the clay mineral palygoreskike and other non-
clay minerals (quartz, calcite, gypsum and trace fildespar).The d(001) value of the montmorillonite was found of about
15A° indicating that this clay mineral is of a calcium type. Subsequently the influence of sulfuric acid treatment (acid
activation) on the diffraction pattern of the montmorillonite using different (30, 40, 50 and 60wt %) H,SO, concentrations
are given in Fig. (3). Compering this figure with that of figure (2), it is obvious the acid activation caused a significant
structural changes besides the chemical composition shown in Table (2).

The XRD patterns given in Fig (3), however, display, that the acid activation was mainly affected the d(001) planes
reflection that corresponds to 15.6A° (the intensity of line 26= 5.63%) of montmorillonite. The intensity of d (001) peaks is
significantly decrease, broadening, and become smaller and smaller with increasing acid concentration. In this study the
(001) intensity disappeared when the H,SO, concentration reached 60 % Other workers [13] demonstrated, that the (001)
peaks of Ca- montmorillonite remains perceptible even at 70 % H,SO,. On the other hand, the peaks at (26=20°)
corresponding to the (011) reflection of montmorillonite seems to be slightly affected by acid activation, while as the peaks
corresponding to palygoreskite was unaffected. Also, calcite and gypsum were removed during acid activation and
anhydrite was formed instead due to the effect of sulfuric acid and activation temperature as shown in Fig( 3).

25 -

20

15 -

10 -

RxOy (wt%)

(0] 10 20 30 40 50 60 70

Acid concentration (wt%o)

Figure 1: the variation of the wt% of ROy (Al,O3+Fe,03+MgO) of the activated
bentonite at different acid concentrations
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Bleaching Performance
Bleaching clays are able to remove undesirable colors by decreasing the levels of chlorophyll, carotene and other color
bodies from vegetable oils. Consequently reduce, principally the red and yellow coloration of the oil to a more acceptable
level to consumers. Thus, the main goal of the bleaching experiments was to determine the effect of the acid activation
process in developing a potential decolorizing ability of the tested montmorillonite claystone sample. This was ensured
through the detection of the red and yellow coloration of the bleached oil (mixed cotton seed and sun flower oils) of the
different variables (acid concentrations and reaction times) tested in the activation process. However, the initial level of the
red and yellow coloration in the natutral crude mixed oil was 10 for red (R) and 100 for yellow (Y) .The bleaching
efficiency in this study, however is defined by:
L unbleached - Lbleached =L unbleached X 100

L = the value of the red or yellow colours detected on the tantometer scale
The results of the performance of the activated montmorillonite claystone prepared at different acid concentration and
activation time on the bleaching of the vegetable oil test (mixed cotton seed and sun flower oil) are given in table(3).

Table 3: The effect of activation time on colour value at various acid concentrations

Acid
concentration 30 40 50 60

%
AC“V‘%L'?)” umel 4 2| 3|41 |23 |4a|1|2|3]a|1]2]|3]| 4
w |l w | lwlw | MMM IN|NDIDN W w | w 3
Colorvalue | %615 |5 1315|555 5|5 5|5 2|22 %
(redand yellow)| © | © | © | © | 4 ! ! ! ! ! ! ! el e | R =
of the treatedoil | 2 | £ | 2| & SRS RIRIRIR IR Y] 3
< | <X | < | < || < |<|<x|<|=<|=<] X

In general, it can be seen from the data of table (3) that, the montmorillonite claystone samples treated with 30%, 40%,
50% and 60% H,SO, concentration at different reaction times showed excellent adsorption of both red and yellow colors
from the raw oil tested. The results obtained show that red color are in the range of 2.1— 3 red and 8.4 — 11.76 yellow, which
indicate that the bleached oil is of a high quality. These values, however, are well below the values(6-7 red and 60-70
yellow) of the marketable oil produced by the Iragi State Company of Vegetable Oil Industry (Matti, 2014). Therefore the
bleached oil produced from this work can be considered of excellent quality.

It seems from the results shown in Table (3) that increasing the activation time beyond (1 hr) does not affect the activation
process, contrary to the acid concentrations particularly at (30 and 60 wt %). Thus, it is suggested that, one hour activation
time would be ample to impart good decolorizing ability to the activated clay. In this respect, the bleaching efficiency of the
acid activated clay obtained at different (30, 40, 50 and 60 wt% ) H,SO, concentrations were of 68.5 % , 79 %, 79 % and 60
% for the red color and 90% , 91.6 %, 91.6 % and 88 % for yellow color respectively . It can be seen that the decolorizing
ability of the activated clay tends to improve slightly as the acid concentration increases to 50 wt%. Thereafter the bleaching
efficiency tends to decrease with further increase in acid concentration to 60wt % H,SO, However, it is worth to mention
here, that the bleaching efficiency of the raw montmorillonite claystone (untreated) was found of about 30% for both red
and yellow colors adsorption. Therefore, the increase in bleaching capacity due to the acid treatment could be attributed to
the leaching of impurities covering the active sorption sites and the formation of active acid sites on the montmorillonite
platelet due to the structural modification caused by the acid activation as shown in Fig.(3). Whereas, the decrease in the
bleaching efficiency when 60wt% acid concentrations was used could be a consequence of the partial collapse of the
montmorillonite lattice and decrease of its crystallinity, which is reflected by the disappearance of the 001 peak. Since acid
strength higher than 30 wt% does not highly improve the bleaching efficiency of montmorillonite activated clay. It is
recommended to use 30% H,SO, strength in the activation process. Consequently, the bench scale (using 1kg raw
montmorillonite claystone sample) acid activation was conducted at the recommended conditions (30% H,SQ,, 1:3 wiv
solid: liquid ratio and 1 hr bleaching time), to confirm the bleaching efficiency of the activated clay prepared on the
laboratory scale. The test results showed that the product obtained from the bench scale experiments has a bleaching
efficiency of 79% (2.1R) and 90% (10Y) for red and yellow colors respectively of the oil under test (mixed cotton seed and
sun flower oil.),which is highly in accordance with that obtained from the laboratory work. From the foregoing, it is
apparent that the acid activation of Wadi Bashira montmorillonite claystone can successfully be used in the decolorization
of edible oil.
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Table 4: The effect of acid concentration on colour absorption at constant activation time

Acid
concentration 30 40 50 60
%
Colour Value 3R-9.9Y 2.1R-8.4Y 2.1R-8.4Y 3R-11.76
(red& yellow)

4. CONCLUSION

According to the results gained from this work the following conclusion can be drawn

- Acid activation of Wadi Bashira calcium montmorillonite claystone cause chemical and structural changes of the
montmorillonite clay mineral. A progress decrease in the oxides of (Al,O3, Fe,03and MgO), as well as the peak intensities
of the (001) reflection of the Ca- montmorillonite with increasing acid concentration. At 60 wt% H,SO, strength, the
crystallinety of the montmorillonite mineral was highly decreased with diffusion of the 001 peak.

- The acid activated of the calcium montmorillonite claystone has a high efficiency in decolorizing vegetable oil that
resulted with excellent quality oil.

- The best bleaching efficiency was obtained by using H,SO, acid concentration in the range of 30- 50 wt%

- The optimum operating conditions for the activation process are: 30 wt% acid concentration, 1hr activation time, 98°C
activation temperature and 1:3 solid: liquid ratio.
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ABSTRACT:

Eye drops formulation is a growing science due to large number of diseases that can affect the eye .Dry eye is considered
one of the most regular conditions perceived by ophthalmologists. Symptoms include ocular irritation, dust , dry
sensation, and blurred vision.Dextran70 with Hypermellose can make a sterile solution for topical eye use. This unique
combination of ingredients work to retain moisture on the eye and make slow evaporation of the tear film. The present
study involves preparation of many formulas and the best one selected according to pharmacopoeia specifications. A clear
stable eye drop was obtained and the stability of the formulas was studied after exposure to different conditions
temperature and humidity specifically, 32°C, 45°C and 56°C. We collected the further information to reach a suitable
formula which matches the requirements of USP specifications. Artificial tear is used to relief dryness, eye sensitivity and
burning with irritation due to dryness of the eye and it is used as a protection against further irritation.
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1. INTRODUCTION

Acrtificial tear topical eye solution also has other name "Tears natural”. The formula is a mixture of two active
ingredients;Dextran 70 with Hypromellose (Hydroxypropyl methylcellulose). Dextran 70 is derived by controlled
hydrolysis and fractionation of polysaccharides elaborated by the fermentative action of certain appropriate strain of
Leuconostoc mesenteroids (NRRL,B-512F;NCTC,10817) on a sucrose substrate . It is aglucose polymer in which the
linkages between glucose units are almost entirely of the a-1:6 type. Average molecular weight is 63,000 to 77,000. [1,2]
Description :dextran 70 is a white powder ; odourless ; tasteless. very soluble in hot water ; insoluble in ethanol.[3,4]
Hyperomellose: is a propylene glycol ether of methylcellulose when dried at 105°C for 2 hours it contains:-

Methoxy (-OCH3) and hydroxylpropoxy (-OCH2 CHOH CH3) groups conforming to the limits for the types of
Hypromellose (Hydroxypropyle methylcellulose) [5,6] .

2. EXPERIMENTAL
The materials which are used in this study presented in table (1) and the procedures are followed:

Table (1): Ingredients to produce 1000 mls of Dextran 70 plus Hypermellose eye drop

Item No. Ingredients Amount
1 Dextran 70 micronized 1gm
9 Hydroxypropyl methycellulose 3am
(Hypermellose) grade 2910 g
3 Sodium borate 1.9gm
4 Boric acid 1.9gm
5 Potassium chloride 3.7gm
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6 Sodium chloride 4.5gm
7 Benzalkonim chloride 0.1gm
8 Disodium edetate 1gm

9 Purified water Q.S. to 1000 mi

1-  Add the hypermellose (3gm) to about 60 ml purified water at 80°C-90°C, add a further 35ml of cold water with stirring until
homogenous solution obtained.

2-  Dissolve sodium chloride (4.5 gm), potassium chloride (3.7gm), sodium borate (1.9gm) and boric acid (1.9gm) in 400 ml. of
Purified water then, add benzalkonium chloride (0.1gm) and Disodium edetate(1gm) , mix well until completely dissolved .

3-  Mix the two portions of solutions above, then add Dextran 70 (1gm) stir and mix well , allow to stand overnight .

4-  Check the pH between( 6.8 — 7.4).

5-  Complete the volume, to 1000ml with purified water, and then filter the supernatant liquid by filtration system.

6-  Autoclave the solution at 100C° for 30 min.

The pharmacopoeia specification of this eye drop is presented in table (2)

Table (2): Specification of Dextran 70 (0.1%), Hydroxypropyl methylcellulose 2910 (0.3 %.) eye drop

Composition : each 1 ml contains Dextran 70 ( 0.1% )
Hydroxypropyl methylcellulose 2910 (0.3 %.)

Appearance : clear colourless solution.
PH range :6.8-74.
Assay limit ;90 — 110%.
Viscocity : 15 - 20 centistoke (1.5%x107°-2.0x10° m 5).

Irritation test: Not Irritant.

Sterility

: sterile

Toxicity

: non toxic

Route of administration : Topical use , instill 1 or 2 drops in the affected eye as needed.

Packaging

: plastic drop — Tainer volume (12ml).

Storage

: store at room temperature (15-25 C°) ,close well after each use.

Shelf life

: 2 year

3. RESULTS & DISCUSSION:

The results of evaluation of the prepared batches regarding different considerations have shown to be satisfactory , and the
formulas of optimum characteristics are further subjected to stability studies and the results are presented in table (3).From
the table of stability study the results show the potency percentage of the remaining polymers of the formula which was
obtained within the time of the study.

Different formulations were studied physically and chemically at different temperatures room (R.T),{ 32C°, 45C° and
56C°}, for a period of (6months). The results of accelerated stability study for shelf life determination for (6months), show
that no significant changes were happened, therefore we could store the formula at room temperature since the ingredients
in this pharmaceutical formula would remain stable at R.T. According to the results of stability study of artificial tears, the
shelf life should not be more than two years from the date of manufacturing.

Table (3): Stability study of Dextran 70 with Hypermellose eye drop

Storage
. R Dextran 70 Hypermellose
Time/month Temp °C conc.% Conc.% pH Apperance
Zero time RT 103.21 105.2 7.1 Clear colourless
R.T 100.31 105.2 7.0 Clear colourless
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1 month 32 100.22 105.0 7.0 Clear colourless
45 100.22 105.0 7.0 Clear colourless
56 100.0 104.8 7.0 Clear colourless
R.T 100.21 103.20 7.0 Clear colourless
32 99.99 102.22 7.0 Clear colourless
2 months
45 99.95 102.22 7.0 Clear colourless
56 99.92 102.11 7.0 Clear colourless
R.T 100.2 100.20 7.1 Clear colourless
30 99.9 100.20 71 Clear colourless
3 months
45 99.52 100.10 7.0 Clear colourless
56 99.42 99.98 7.0 Clear colourless
R.T 100.2 100.20 7.0 Clear colourless
32 99.8 99.99 7.0 Clear colourless
4 months
45 99.8 99.88 7.0 Clear colourless
56 99.5 99.50 6.9 Clear colourless
R.T 100.0 100.0 .0 Clear colourless
32 100.0 99.98 7.0 Clear colourless
5 months
45 99.8 99.97 6.9 Clear colourless
56 99.8 99.97 6.9 Clear colourless
R.T 99.87 100.0 7.0 Clear colourless
32 99.5 99.50 7.0 Clear colourless
6 months 45 98.2 99.20 6.9 Clear colourless
56 98.1 99.10 6.9 Clear colourless

4. REFERENCES:

[1] USP 30,"the United states phamacopia ",NF25, the National formulary " 2007.

[2] B.P, " the British phamacopia ", 2009.

[3] PDR ,"physicians Desk References ",59 edition 2005.

[4] The PDR ,physician Desk References *," the Nation's 9™ Edition .

[5] BNF ,"British National formulary",56,septemper,2008.

[6] Martindale ,"the extra pharmacopeia ", Thirty five edition , 2005.
[7] Chemical stability of pharmaceuticals. A handbook for pharmacists, 2™ edition ,1986
[8] The PDR, "physician Desk References", 54 edition, 2000.

[10]




Journal of Iragi Industrial Research Vol. 3, No. 2 (2016) 8-11

%0.304 5k x5 %0.1 700 5uSy Lelihal £ gad b kb Ciua ¢ g 48 Lua
Apena (pn apSlhae Haa byl Gpulads, s Ble gases dale, pen aae s aell de Gl slui a0l Gube Jiald o

Gl iy = Apalal —olaally de liall 55 — eliall skl Candl 503 — L ol sl S50
Ladal
8 G el 5y Sl lgyll sl e 38y . gl Gilia e 55 ol oS Gl (bl a S 33 ey 30 il plall s (ael) S A s
Aadladll gine slae 3 Gusholells 70 lnSall 5ol Lo RSl oda (ggind , Cilially Asaladly Jlally (nl) s (mbe¥l datiy L cuseel) oL
ClSisie pmad B bl ol b . Ul A Jang ol dushyy BlY) e ot S SUSA s 28 e b Sl o3 )+ gl Anansal
Cag il Lgaimpat 2ay lnaliely jlily CiluS il Jumdl 1) Gl ddla Cigpli 3 LSS s 5 Ailinall A aal) Al (o diliie i€ o,
axiig JUSP _SiyaV1 A3Vl sid b 5agmsall Ayygidll A agall clialsall Liillaes .56°C 5 45°C ¢ 32°C yaaill ang e 5hall dao dibide
oY (e e i Alen alasi Dy () Glia Cas zagh o oall Assliony Ciling 48jal Ao lhaal psax jumnivall 12

| osbiarnla | ol | daelia goan | (e 3yki | 1dalidal) cilalsl)

[11]



Journal of Iragi Industrial Research Vol. 3, No. 2 (2016) 12-16

ISSN 2226-0722 m

Journal of Iragi Industrial Research

Preparation of Clotrimazole Ointment 2.5% to Treat Fungal Skin Infections in Farm
Animals for Veterinary Use Only

J. Ahmed, A. Awatif, J. Ahmmed, M. Mahmod, H. Hadeel, J. Muhammed

Veterinary Drug Center, Corporation of Research and Industrial Development, Ministry of Industrial &Minerals, Baghdad,
Iraq
Email: vet@crid.industry.gov.iq

ABSTRACT

The aim of this study is to prepare formulation of clotrimazole ointment, in the Veterinary Drug Center. Clotrimazole
ointment formulation is antifungal and used against specified type of fungi. Data was collected about the materials used in
the preparation of the formula from the well-known pharmacopeia which available in the center, including the physical and
chemical specification and properties of active ingredient used in drug formulary. The result of clotrimazole ointment
formula at room temperature and zero time was proximately similar. On the other hand, when the formula was stored at a
temperature of 40 degrees Celsius with humidity of 65%, it was noted that the result was the same as result of the first
approach of analysis at zero time which was 100% in the first month, while continuous storage of product for three months
with exposure to heat showed changes in the effectiveness of the product 95.7% to 95%. Over the time and for one year,
the formula seemed to be stabilized its effectiveness at 97%. The comparison between formula and the commercial product
Fugidin 1% using fungus Candida albicans was studied. Both have definitely the same zone of inhibition. Finally clinical
and therapeutic effect was evaluated in veterinary hospital of Baghdad by using formula for treated of effected animals
which found efficiency of formula through curing most cases of infected skin and return to the normal position and this is
another proof of the efficiency of the formula

KEYWORDS: | clotrimazole | antifungal | Candida albicans | Veterinary | Fugidin |
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1. INTRODUCTION
Clotrimazole, is a synthetic antifungal agent have the chemical name [1(2-Chloro-a,a-diphenylbenzyl)imidazole]. It has the
following structural formula (C,,H,CINy). It is a broad spectrum antifungal agent which is used for the treatment of different
organism of pathogenic Dermatophytes sp., yeast and Malassezia sp. relatively. It caused mild infection of the skin, Sporotrix
schenkii which cause severe cutaneous infections and Aspergillus fumigatus, Cryptococcus neoformans, Histoplasma
capsulatum and Candida albicans may cause life-threatening [1]. So the antifungal medication is a pharmaceutical fungicide
used to treat and prevent mycoses such as ringworm, candidiasis (thrush), serious systemic infections such as cryptococcal
meningitis, and others. That mean the action of Azoles groups is inhibit ergosterol synthesis by blocking lanosine 14-
demethylase, which converts lanosterol to ergosterol. This leads to increase membrane fluidity, permeability, inhibition of
fungal cell growth and replication [2]. Candida is a genus of yeast, Candida fungus became an important cause of infection and
most common organisms isolated from culture blood [3]. Those organisms are normally inhabitant of skin and mucous
membranes [4, 5]. While the dermal and mucosal fungal infections have increased the last 30 years; it is mainly differed in an
environmental condition and stress factor [6,7] that lead to control this invasion through carried out new design of formulation
to treat disease topically, subcutaneous and systemic one. Candida albicans is a well-known cause of superficial dermatitis [8]
in skin or skin in intertriginous regions which become more amenable to rapid growth of fungi and other organ like vagina
caused vulvo vaginal candidiasis. So the main action of fungi invade into the mucosal barriers are disrupted the immune
system, severe neutropenia was located for the Candida to pass through the defenses of the skin and causes disease in deeper
tissues; in such cases, mechanical disruption of the infected skin sites were typically a factor in the fungal invasion of the
deeper tissues. Candida albicans is a diploid fungus that grows both as yeast and filamentous cells [9,10]. mostly Candida
albicans commonly were isolated species [11] which cause abscess associated with infection called (candidiasis or thrush) in
animals .In the last years,it found that the main factor for increasing infection was prolonged antibiotic use. Clotrimazole used
to stop the division and grow of organisms by increases cell membrane permeability that mainly lead to leakage of intracellular
phosphorus compounds into the medium joining along with breakdown of cellular nucleic acids and accelerated potassium
efflux.That mean Clotrimazole exhibited fungistatic and fungicidal activity against isolates of Trichophytonrubrum,
Trichophyton mentagrophytes, Epidermophyton floccosum, Microsporum canis, and Candida species, including Candida
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albicans [12]. Fugidin had proved to be promoters of resistance and restrictive use was advised [13-15] against dermatophyte
and yeast infections, effective against S. aureus, S. epidermidis and S. pyogenes, whereas E. coli and C. albicans were use
mainly as topically [16,17].

2. EXPERIMENTAL:

Material and Method

Clotrimazole, Lanolin, Methyl paraben, Propyl paraben,Wax, Yellow soft paraffin, Vaseline, Liquid paraffin, Ethanol.
Apparatus:

Magnetic starrier hotplate, Mixer for liquid (one liter), Balance, Heater, Different glass ware (separator funnel, volumetric
beaker, cylinder, volumetric flask and conical flask).

Procedure:

To make 100 gm of Clotrimazole ointment formula: weighting the active material (2.5gm Clotrimazole), (liquid paraffin),
Vaseline and ethanol 99%. Clotrimazole placed in dry beaker then added Ethanol with shaking well for a minute with Vaseline
and mixing well with glass rode then heating the beaker by hot plate at temperature 80 °C to dissolve Vaseline, continue
mixing to have a softy mixture. Later, liquid paraffin had added to mixture, continue stirring the mixture for 15 minutes with
heating until the homogeneity of all components was mixed well. Then leave the formula for a while to cool and packaged the
final product in plastic 100gm capacity packaging, send sample to the quality control for identification [18-20]. The
specification of active ingredients and other row material are shown in table (1).

Composition:

Each 100gm of clotrimazole ointment contain: 2.5¢g of clotrimazole

Measurement of antifungal activity of Clotrimazole ointment and Fugidin:

The antifungal activity of clotrimazole formula has been measured by using well diffusion agar techniques. This technique was
done by Culture media: Miller Hinton agar (M.H.A), this medium was used for growing fungi (C. albicans ATCC 10231) and
prepared by dissolving 38.0 gm in one litter of (D.W.), then autoclaved at 15 pound / inch and temperature at 121 °C for 15
min, and the diameter of the zone inhibition of fungal was measured after incubation, while the pH for all culture media were
adjusted to (7.2-7.4) by using pH meter [25].

Preparation of paper discs:

Candida spp. sensitivity to prepared 2.5% clotrimazole ointment and commercially product (Fugidin) were done by using filter
paper disc diffusion method, the filter paper disc of 6 mm were prepared from whatman No. 3 filter paper by using ordinary
office two-hole puncture, the discs placed in vials sterilized by oven and allowed to cool [26,27].

Anti- yeast sensitivity test:

The stock solution (200 mg/ml) of commercial Clotrimazole was prepared by dissolving 1gm in 5 ml of DMSO. The
concentrations (5 mg/ ml) were prepared from the stock solution then 1ml added to 50 filter paper discs, then allowed to dry for
2 hrs.. Another filter paper discs were soaked with DMSO only used as control. Yeast suspension prepared from 24 h. colony
by using phosphate buffer saline (PBS) in comparison with standard control with concentration (2ml /10°) of yeast suspension.
0.1 ml of yeast suspension was inoculated on M.H.A at 37 °C for 15 minutes, the prepared discs were placed on Petri dish
medium incubated for 24-48 h. at 37 °C. Zones of inhibition were measured for each disc that represent Clotrimazole 2.5%
ointment compared with commercial product (Fugidin)1 % [28].

3. RESULTS & DISCUSSION

Result in table (3) and figure (1) showed stability and efficiency of clotrimazole ointment formula at room temperature and zero
time practically similar which set at value 100%. The stability was remained to the last six month till it reached the final time
one year probably due to the high activity of the active ingredient used in the preparation, as well as, the strength of the fusion
between components that already gave this result through high specification of the new product that mainly seen in table (2).
On the other hand, when the product stored at a temperature of 40 degrees Celsius with humidity of 65% for a period of almost
complete and this is very clear through the table (3) by chemical analysis of the product in the first month, it was noted that the
result was the same as the result of the first approach of analysis "zero time™ where the result was 100%. While continuous
storage of product with exposure to heat, the analysis showed changes in the effectiveness of the product from 95.7% to 95%
over a period of three months. Over the time, the formula seem to recuperate its effectiveness and stabilized at 97% that show
good interact between components which mainly extend over six month to one year, considered as excellent evidence of good
material quality used in the preparation despite the simplicity of the devices used. In table (4) the formula was compared with
commercial product by using chemical analysis with period extend to two month with room temperature and 40°c storage. The
result showed similarity between both formulas, consider previous evidence to efficiency of ointment and its high ability to
compete with commercial product in spite of the simple capabilities that have been used in its preparation. In figure (2) the
comparison between formula and the commercial product Fugidin 1% using the same fungus Candida albicans was observed it
wasequal in efficiency for both products against the fungi and both have defiantly the same zone of inhibition. Finally the
clinical evaluation of the formula and therapeutic effect was done in Baghdad Vet. Hospital which used the fixed formula in
treated effected animals. The field evaluation through the use of formula on the skin abscesses in infected animals have been
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skin and return to the normal position and this is another proof of the efficiency of the product in practice.

Table (1): Specification of component of Clotrimazole ointment formula:

Substances name Bpecification Description Solubility
Clotrimazole (22, 23) white or_pale yellow soluble in water/ alcohol
crystalline powder
Liquid paraffin (23, 24) Colorless practically soluble igl\é\ga;i: / slightly soluble in
Methyl paraben (23,24) White very slightly soluble in water
Propyl paraben (23,24) White very slightly soluble in water
Vaseline (23,24) White Alcohol
Table (2): Evaluation of different parameters Clotrimazole ointment
Description Colour-light brown
Uniformity Comply with standard
Viscosity 209cps
Hardness of consistency 157mm
pH 5.7
Reactivity Stable under normal conditions.
Chemical stability Stable under normal conditions.
Storage under 25C°
Content of clotrimazole 98.5 % -100.5%
Table(3): Microbiological analysis of Clotrimazole ointment formula
Temperature 25C° & Temperature 40C° &
Type of analysis humidity 65% humidity 65% PH Date
Active ingredient % Active ingredient %
Fix methods 100% 100% 5.7
Zero time 100% 100% 5.6 15/9/2014
After one month 100% 100% 5.6 11/10/2014
After two month 100% 95.7% 54 20/1 1/2014
After three month 100% 95% 5.5 23/ 12/2014
After six month 100% 97% 5.5 16/3/2015
After one year 100% 97% 5.5 12/9/2015

Table (4): Biological activity of ingredient Clotrimazole and Fugidin
Temperature 25C° & Temperature Date
Type of ointment Analysis time humidity 65% 40C°&humidity 65%
Active ingredient % Active ingredient%
Clotrimazole ointment 2.5% )
Clotrimazole ointment 2.5% 0 0
Fugidin ointment1% After one month %100 100% 1/10/2014
1 1 0,
Clotrimazole ointment 2.5% | » ¢ 1o month %100 %100 2/12/2014
Fugidin ointment 1%

[14]




Journal of Iragi Industrial Research Vol. 3, No. 2 (2016) 12-16

J 5 5bay 5 o1 Salal (g jlaady) Jabadal)

[P
1 an 4

> : ™y at 25°C
R1.996 \\ \
ElL at40°C

T

He
Vo]
&
/¥

log.concentration of
m
[BRY
Vo]
(e}
S

| 04812 24 52 | 60
time (week)

Figure (1): The effect of Clotrimazole ointment concentration in time.

St = stander clotrimazle

F = Fugidin 1%

T=test of clotrimazole 2.5% ointment

1-No. of fungus used: ATCC 10231

2- Concentration 5mg/ml

3- Size of zone inhibition of stander and test 19mm.

Figure (2): Inhibition zone diameter of Clotrimazole and Fugidin on Candida albicans.
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ABSTRACT:

In this research we study the absorption and fluorescence spectra from (400-800)nm for (Rhodamine 6G, Rhodamine
3GO, Rhodamine B, Rhodamine C ) mixture doped in poly methyl methacrylate (PMMA) with different concentration
(5*10°, 1*10°, 3*10°, 5*10° , 7*10°, and 1*10™*) mole/L in the volume ratio (1:1:1:1) at room temperature. It was
noticed that the absorption intensity , bandwidth of absorption spectrum, stock shift and quantum efficiency are increased
with increasing concentration, and this agree with Beer-Lambert law ;and we notice that radiative emission probability
decreased while non-radiative life time and fluorescent life time increased with increasing concentration.
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1. INTRODUCTION

The dye doped polymers are unique photoconverters. Depending on their structure, they may absorb and luminesce in the
whole visible and near-infrared region of the spectrum. The band shape can change from being strongly structured to being
completely diffuse, from the narrow to the wide. The dye doped polymers enable the transformation of light radiations over
a wide spectral range with higher efficiency than polymers and dyes separately [1]. PMMA is one of the most widely used
polymers for optical applications. PMMA transparent not only to visible light, but also highly transparent to UV rays[2,3].
There are large amount of data about laser dyes from many authors. Linear optical properties and structures for dyes and
their mixtures doped polymers were studied as a laser media and solar energy applications [4-12]. While the non-linear
properties of dyes and their mixtures doped in different polymers and their applications in photonics devices (switch and
optical limiter) were studied [13-17]. In the present work we study spectral properties of (Rhodamine 6G, Rhodamine 3GO,
Rhodamine B, Rhodamine C ) mixture doped in poly methyl methacrylate with different concentration ( 5*10°, 1*10°,
3*10°, 5*10° , 7*10°, and 1*10 ) mole/L in the volume ratio (1:1:1:1) at room temperature and covers the wavelength
region from 500 to 800 nm.
2. EXPERIMENTAL.:

-Laser dyes

Four dyes were used in the present work from Xanthene's class dyes, they are Rhodamine 6G, Rhodamine B, Rhodamine
3GO , and Rhodamine C each of them supplied from HIMEDIA company (India) (their structures and mean properties
were shown int%*13:14)

Synthesis of dyes solution

Solutions of different concentrations (5*10°, 1*10°, 3*10°, 5*10°°, 7*10°, and 1*10*) mole/L of four dyes (R6G, R3GO,
RB, RC) in chloroform solvent were prepared from given weight of dye powder.

- Polymer

The material used in this work for polymer matrix was poly methyl methacrylate (PMMA) in the form of pellets smaller
than 8mm?® (from LTD, England).The main characteristics of (PMMA) are shown in Table (1).

Synthesis of PMMA

The PMMA solution was created by dissolve (4g) from PMMA in 100 ml chloroform to get homogenous solution. The
magnetic stirrer was used to mix the solution.

Synthesis of dyes doped in PMMA

10ml of each dye at different concentration in the ratio of (IR6G: 1R3GO:1RB :1RC) mixture were mixed with 10ml of
PMMA solution by using magnetic stirrer to get homogenous solution .

Films Preparation:

The mixture of Rhodamine dyes doped in PMMA solutions are pouring in a Petri dish with diameter (6.5cm). To remove

[17]
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the possible residual solvent, film samples were further dried at room temperature over night. The dried film was then
removed by using tweezers clamp. After that several testing were employed to the film samples.

Quantum efficiency

Quantum efficiency can be measured according to the following equation:-

NumberOfQuantaEmitted

Gm = NumberOfQuantaAbsorbed

Radiative emission probability (K,)
The Radiative emission probability (K,,) can be determined from Bowen-wokes equation:-

K, =288x10"°xn*x(0?)]&(0)do ——-—(2)

.

Where: n is refractive index of solvent, ( ¥) is wave number at maximum wavelength,( J.&‘(V)dV) is area under curve for

molar absorption coefficient.
Non-radiative life time (ts)
Non-radiative life time can be determined according to the following equation:-

1
K, =————(3) ,where 1 is non-radiative life time.

fm

Fluorescence life time (ty)
Fluorescence life time ¢ is determined according to the following equation:-

t;
i ===~ (4)

fm
The measurements of the absorption spectra of the samples are taken by using a spectrophotometer (Metertech, SP8001,
UV/VIS spectrophotometer), and the emission spectra taken by using (Spectrofluorometer-model SL174, Elico). Refractive
index is taken by using Refractometer (Bellingham and Stanley Ltd, Tunbridgewells, ABBEG60, England).

3. RESULTS & DISCUSSION:

The absorption and fluorescence spectral of dye mixtures doped in PMMA at different concentration in the ratio of (1R6G:
1R3GO:1RB :1RC) are shown in table (2) and figure(1a),(1b), (1c), (1d), (1e), and(1f) respectively. From these figures one
can deduced that Rhodamine dye mixture in PMMA absorption spectrum has a wide spectral range at wavelength range
(400 — 600nm), red shift of the peak of absorption with increasing concentration due to the dipole moment of excited state,
which is higher than the ground state. We can also observe that absorption intensity at maximum wavelength is increased
with increasing concentration of dye mixture and this agreement with Beer — Lambert law. Also we notice from figure (1)
that the bandwidth of the absorption spectrum are increased with increasing concentration of dye mixture and these
behaviors are due to the increase in concentration which produces an increase in number of molecules in volumetric unit
which effect in the energy state. Figure (2)showed the relationship between dyes concentration and absorption
intensity,figure (3)showed the stock shift between absorption and fluorescence spectrum of samples, figure(4) showed the
maximum wavelength of absorption and fluorescence spectrum of samples, and figure (5) showed the relationship between
dyes concentration and quantum  efficiency of samples. From table (3) we can observed that the radiative emission
probability decreased while non-radiative life time and fluorescent life time increased with increasing concentration
because of non radiative processes.
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Table (1): Structures and the main characteristics of PMMA and Rodamine 6G [14,18] .

Name

Structure

The main
characteristics

Poly(methlmethacrylate)
IUPAC name
Poly(methl2-methylpropenate)
(CSO2H8)n

M.W.=120.000

Density=1.18 g/
cm®

Refractive index

20
Np =1.491

Rodamine 6G Molar mass= 479.02
Other names g/mol

Rhodamine 590, R6G, Rh6G, Density=1.26 g/lcm®
Pigment Red 169, Basic water=20 g/l (25
Rhodamine Yellow , °C)

CasH3:N,05Cl

Table (2): Wavelength at relative maximum intensity for absorption and Fluorescence of dye mixtures doped in
PMMA at different concentration in the ratio of (1IR6G: 1R3GO:1RB :1RC) .

Wavelength Absorbance Wavelength Fluorescence Stock
Concentration | (ABSmax.) - (Fmax.) . shift
Intensity Intensity
(nm) (nm) (nm)
5*10® 557.53 0.1239 581 671 23.47
1*10° 557.53 0.2046 581.5 1587 23.97
3*10° 553 0.3164 582.5 1295 29.5
5*10° 542 0.373 589 2192 47
7*10° 541.55 0.7227 585.5 2552 43.95
1*10™ 553 0.9135 596.5 2716 435

Table (3): stock shift , quantum efficiency yield, radiative emission probability, radiative life time, and fluorescence
life time of dye mixtures doped in PMMA at different concentration in the ratio of (1R6G: 1R3GO:1RB :1RC).

Concentration o f(fg| gznntclilng % Kim tim &
5*10° 49.6711 17.0774 0.05855 0.02908
1*10° 56.2694 7.5675 0.13214 0.07435
3*10° 69.7927 2.1602 0.4629 0.32307
5*107 76.1823 1.2725 0.7858 0.5986
7*10° 79.4614 0.8185 1.2217 0.9707
1*10 88.1311 0.5264 1.8996 1.6741
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Figure (1): Absorption and fluorescence spectrum of dye mixtures doped in PMMA at different concentration in the
ratio of (1R6G: 1R3GO:1RB :1RC) .
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Figure (5): The relationship between dyes concentration and quantum efficiency of samples.
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ABSTRACT

This study was carried out to prepar a new Iragi pharmaceutical formulation for a generic pharmaceutical dosage form
(Tramadol 100 mg tablets) which has great therapeutic importance especially for the strong pain after surgery.We
prepared two formulas by using different ratios of additives, then we checked and ensure getting the required physical and
chemical specifications especially the assay of the active ingredient. We study the selected batches at different
temperatures( 40° C, 50° C and 60° C) for 4 months , also at room temperature ( 25°C) for 6 months, then by monitoring
and assessing the changes we took the formula F2 which showed good stability under the selected temperatures and we
calculated the tentative expiry date ( three years from the date of manufacture.

KEYWORDS: | Tramadol | tablet | Pain Killer |
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1. INTRODUCTION

Any new or generic active pharmaceutical ingredient must be formulated in a suitable dosage form to enable the targeted
consumer to get benefit of the drug therapeutically with good features.So Tramadol HCI tablet is a generic drug present in
the Iragi market from different origins but there is a necessity to have formula for this dosage form with its stability study
may be used by the drug manufacturers for the production and registration purposes. Tramadol HCI is an opioid analgesic. It
also has noradrenergic and serotonergic properties that may contribute to its analgesic activity®™ . Tramadol is used for
moderate to severe pain. The drug is given by mouth, intramuscular , intravenously, or rectally as a suppository. The
intramuscular route has also been used. It may also be given by infusion or as part of a patient-controlled analgesia system.
Usual doses by mouth are 50 to 100 mg every 4 to 6 hours. Tramadol HCI may also be given orally as a modified-release
preparation once or twice daily. The total daily dosage by mouth should not exceed 400 mg® Tramadol is readily absorbed
following oral administration but is subject to first-pass metabolism. Tramadol is metabolized by N- and O-demethylation
via the cytochrome P450 isoenzymes CYP3A4 and CYP2D6 and glucuronidation or sulfation in the liver. The metabolite
O-desmethyltramadol is pharmacologically active. Tramadol is excreted mainly in the urine predominantly as metabolites.
It is widely distributed, crosses the placenta, and appears in small amounts in breast milk. The elimination half-life
following oral administration is about 6 hours. As for Opioid Analgesics. Tramadol may have lower potential for producing
dependence than morphine. ©

Tramadol HCI (BP2010) C1H26CINO,, weight 299.8

H3G,‘N,1:H3

U
|

r and enantiomear , HCI
OH

=
e
OCH3

Figure (1): Structure of Tramadol HCI
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2. EXPERIMENTAL

The study involve using the followings
Tramadol HCI which is the active ingredient, , crystalline powder. soluble in water and methanol, very slightly soluble in
acetone,. Lactose Monohydrate: (BP2010), C;,H,0,1, H20, molecular weight 360.3,crystalline powder, slowly soluble in
water, practically insoluble in ethanol (96 Per cent). Lactose monohydrate is predominantly used as a filler/diluent in solid
dosage forms (compressed and powder). 4 Microcrystalline cellulose: (BP 2010), CgH10n+20sn+1 Its Purified, partly
depolymerized cellulose. Its, fine or granular powder. Practically insoluble in water, in acetone, in ethanol, in toluene.
Sodium Starch Glycolate. Its, fine, free-flowing powder, very hygroscopic. gives a translucent suspension in water
Hypromellose: (BP2010) that is Hydroxypropylmethyl cellulose greyish- awhite powder or grnules, hygroscopic after
drying. Practically insoluble in hot water, in acetone, in anhydrous ethanol and in toluene. It dissolves in cold water giving a
colloidal solution. ®Also propyl paraben and methyl paraben are added as preservatives, poly vinyl pyrrolidone, magnesium
stearate are also present in the formula.Several formulas were prepared and after studying the physicochemical
characteristics of the prepared formulas, two formulas are nominated for further revisions in order to select the best formula.
The compositions of the selected formulas F1 and F2at presented in table (1)

Table (1): list of compositions for two formulations made to the Tramadol HCI 100 mg tablets

Materials Formulas

F1(mg / tab) F2 (mg / tab)
Tramadol HCI 100 (very fine powder) 100 (very fine powder)
Microcrystalline cellulose PH 301 30 60
Microcrystalline cellulose PH 302 59.76 120
Polyvinyl pyrolidone 5 8.4
Ethanol 96 % 0.038 0.056
Methyl paraben 0.056 0.092
Propyl paraben 0.028 0.046
Sodium starch glycolate 30.456 62.062
Magnesium stearate 1.5 3
Lactose monohydrate 23.2 46.4

Materials and Methods:

The materials used in this study are presented in tablet (1) and the instruments presented in tablet (2).
Preparation of tramadol 100 mg tablet

First we do sieving of Tramadol HCI, Lactose monohydrate, Microcrystalline cellulose PH 301 through 250u.Dry mixing
and kneading with Polyvinyl pyrolidone solution was performed .Then drying in tray oven was achieved .At that time
standardization of granules through sieve mesh 16 was accomplished. Next we performed dry mixing with microcrystalline

cellulose PH 302, Sodium starch glycolate and Magnesium stearate. Lastly we did compression of tablets.

Table (2): Technological process and the apparatus used

Item Process Apparatus

1- Weighing of the materials Different balances

2- Sieving of the materials Sieve with aperture 250 p

3- Dry mixing of the materials Mixer and kneader

4- Kneading Mixer and kneader

5- Drying Oven with St. St. trays

6- Sieving & dry granulation Sieve with aperture 1000 ,
rotargranulator with sieve mesh 16

7- Final dry mixing Double cone mixer

8- Tablet compression Compression machine with 7 mm shallow
biconcave punches and dies

9- Film coating Film coating machine

10- Filling & Packaging Filling & packaging machine
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Film coating formula

A-preparation of film coating suspension: First, 5 grams of HPMC was dispersed in 100 ml of deionized water with
continuous stirring until homogenized. Then, secondly, 5 grams of talc powder and 5 grams of titanium dioxide dispersed
in 100 ml deionized water with continuous stirring until complete dispersion is formed and add it to the suspension in the
first step. Now, thirdly, 10 grams of polyethylene glycol 6000 was dissolved in 100 ml of warm deionized water and add
the solution to the suspension prepared in the second step. Then, fourthly, we mixed 1 grams of color green alum lake with
10 gm of propylene glycol, and the mixture added to the suspension prepared from the third step with continuous
stirring.Finally, we added the remainder of the deionized water to the suspension in the fourth step and homogenize in
homogenizer.
Start spraying the film coating suspension with the following specifications:-

-whole cores weight: 500 gm
-Average core’s weight: 400 mg
-Hardness: 9-12 sc
-Weight of whole suspension:- 518.590 gm

-film coated tablet’s weight:- 401- 411 mg

Physical tests were performed and they includes
Hardness test: This test is intended to determine, under defined conditions, the resistance to crushing of tablets, measured
by the force needed to disrupt them by crushing .We carried out the measurement on 10 tablets.
Disintegration:
This test is provided to determine whether tablets or capsules disintegrate within the prescribed time when placed in a liquid
medium under the experimental conditions presented.
For the purposes of this test, disintegration does not imply complete dissolution of the unit or even of its active constituent.
Complete disintegration is defined as that state in which any residue of the unit, except fragments of insoluble coating or
capsule shell, remaining on the screen of the test apparatus or adhering to the lower surface of the discs, if used, is a soft
mass having no palpably firm core.

Procedure: (by using the Pharmacopoeial apparatus) Place 1 dosage unit in each of the 6 tubes of the basket and, if
prescribed, add a disc. Operate the apparatus using the specified medium, maintained at 37 + 2 °C, as the immersion fluid.
At the end of the specified time, lift the basket from the fluid and observe the dosage units: all of the dosage units have
disintegrated completely. If 1 or 2 dosage units fail to disintegrate, repeat the test on 12 additional dosage units. The
requirements of the test are met if not less than 16 of the 18 dosage units tested have disintegrated. The time of
disintegration of the produced tablets must be within the limit stated among the specifications on page 17.
Friability test:

We took the weight of a sample of 10 tablets. And place the tablets in the drum. Rotate the drum 100 times, and remove
the tablets. Remove any loose dust from the tablets as before, and accurately weigh.

A maximum loss of mass (obtained from a single test or from the mean of 3 tests) not greater than 1 % is considered
acceptable for most products.
Chemical tests
Composition:
Each tablet contains Tramadol HCI: 100 mg the assay was done using high performance liquid chromatography (HPLC)
according to BP 2007 and the limit is 95.0 to 105.0% of the stated amount.
Chromatographic system:

Column: C18, 15cm length.

Wave length: - 271 nm

Flowrate :- 1.5ml/min.

Solvent :- mobile phase

Mobile phase: Trifluroacetic acid / Acetonitrile / Distilled water
1 30 69

Retentiontime ;2.7 minutes

Standard: - dissolve an accurately weighed 100 mg of Tramadol HCI in 100 ml of mobile phase, dilute 1 ml of this solution
to 10 ml with mobile phase.

Test:-weigh and finely powder 20 tablets, dissolve a quantity of powder equivalent to 100 mg of Tramadol HCI in100 ml of
the mobile phase, sonicate for 15 minutes, filter, take 1 ml of this solution and dilute to 10 ml with mobile phase.

Procedure: separately inject equal volume about 20 ul of the standard and test solutions into the chromatograph, record the
chromatograms and measure the response for the major peaks.
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CALCULATION: -

%

Peak area of test
of Tramadol HCI = X 100
Peak area of standard

Dissolution test was done as the followings

Medium: water 900 ml Apparatus: 2 RPM: 100

Time: 45 min. Wave length: 271 nm

Tolerance: Not less than 75% of the labeled amount of tramadol HCI is dissolved in 45 minutes.
Standard Preparation: - weigh accurately 0.1111gm of Tramadol HCI, dissolve and complete the volume to 100 ml with
dist. water.
Test Preparation: - withdraw a sample of the test solution and filter. Measure each test and standard preparation at 271 nm
using the medium as blank.

3. RESULTS & DISCUSSION

Pharmaceutically, very acceptable tablets were prepared and the specifications of the two formulas are presented in table (4),
the selection of the best formula is based on the physicochemical characteristics and release properties

We had collected the required information to create a suitable formula for Tramadol HCL 100 mg tablets from the available
references, and we had done many formulae by using different additives with different ratios, then after we checked and
certify the required primary physical specifications and the assay of the active ingredient. The results of the dissolution study
are presented in tables (8) and (9), and the formulas showed a very well accepted release profiles .We started the accelerated
stability study to the primary batches (expose the blistered tablets to different temperatures 40, 50, 60 ° C for 4 months and to
room temp 25 ° C, for 6 months), then observing and assessing the happened changes .The results of stability test of both
formulas are presented in tables (5) and (6). we approved the F2 formula because it was the best retaining its specifications at
the end of stability study period, so we noticed the followings:

1-  We made film coated Tramadol HCL tablets so we didn"t do the hardness test because there is no limit for this specification
for the coated tablets in the references.

2- About the friability specification the limit is not more than 1% we noticed that the tablets friability was stable within 0.2%
under exposure to all temperatures during the stability study period.

3- About the disintegration time specification the limit is not more than 15 minutes, we noticed that the disintegration time for
the produced tablets was stable between 9-10 minutes under exposure to all temperatures during the stability study period.

4-  About the color specification of the tablets the limit is light green, we noticed that some changes was happened to the tablets
color (yellow at 60 ° C only and this is normal) and stable under exposure to other temperatures during the stability study
period.

5- About the dissolution specification the limit is not less than 75% of the labeled amount of Tramadol HCL 100 mg is

dissolved in 45 minutes, the test result for the produced tablets was 90.4 — 108.66 %.

About the assay specification for the active ingredient we noticed its stability in room temperature within 95.78% while
it was 96.01% with differences in this percentage in the tablets exposed to higher temperature, so by using Arrhenius
equation we can predict the expiry date of the product as the following: Shelf life=D - D0/ Aexp (-Ea /RT) ,Where
D: is the limit of the degradation percentage , DO: is the initial degradation percent , A : A-factor % / month =intercept ,
Ea: activation energy cal / mole = slope x R ,R: gas constant cal / mole / K ,T: temperature  in Kelvin

Shelf life =5 —0/29065.3 exp (-7343.3 / 1.987 x 298) = 42 months

From these calculation we can give the product an expiry date of three years from the date of manufacture
Feasibility:

We developed a new Iragi pharmaceutical formulation for a generic pharmaceutical dosage form (Tramadol 100 mg tablets)
which has great therapeutic importance especially as strong painkiller after surgery and of great economic importance
because it contributes to find good jobs for Iraqgis in the Iragi pharmaceutical plants. In addition to its role in enhancing the
availability of the medicines for the Iraqi people who need to be reassured that their need for drugs has been locally
manufactured with highest specifications and suitable prices.
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Table (3): specifications for formula F2 and F1 Tramadol 100 mg tablets

Specification

FT4

FT3

Diameter and shape

9 mm. Shallow biconvex.

9 mm. Shallow biconvex.

Tablets weight

400 mg_+5 % (420 — 380)

250 mg *5% (262.5-237.5)

Hardness N.L.T.8Sc=5.7kg=56 N N.L.T.7Sc=5.0kg=475N
Disintegration time N.M.T.15 min. N.M.T.15 min.

Color of the core tablet White White

Color of the F.C. tablet Light green Light green

Weight of the F.C. tablet 405 - 408 mg 255 - 258 mg

Content Each tablet contains Tramadol HCL: 100 | Each tablet contains Tramadol HCL: 100
mg mg
Friability N.M.T. 1% N.M.T. 1%

Dissolution tolerance

Not less than 75 % of the labeled amount
of CigHy6CINO, is dissolved in 45
minutes.

Not less than 75 % of the labeled amount
of CigHysCINO, is dissolved in 45
minutes.

Assay method

BP 2007 modified

BP 2007 modified

Expiry date 3 years from the date of manufacturing 3 years from the date of manufacturing
Table (4): Stability study of formula F2 Tramadol HCL 100 mg tablets
Temp. Time Assay % Color Friability% Disintegration/seconds
°C months Limit:95-105 Limit: Light green Limit:NMT 1% Limit :NMT 15 min.
25°C zero 96.01 Light green 0 540
40°C 1 95.78 Light green 0.2 600
2 95.57 Light green 0.2 600
3 95.38 Light green 0.05 660
4 Light green 0.3 640
95.16
50°C 1 95.65 Light green 0.3 540
2 95.25 Light green 0.04 660
3 94.98 Light green 0.2 600
4 Light green 0.2 660
94.69
60 °C 1 Light green 0.2 600
95.52
2 95.14 Light green 0.1 600
3 94.81 Yellow 0.3 540
4 Yellow 0.07 600
94.23
RT 1 96.01 Light green 0.01 540
2 95.89 Light green 0.02 600
3 95.83 Light green 0.05 600
4 Light green 0.02 630
95.81
5 95.79 Light green 0.04 630
6 95.78 Light green 0.06 630
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Table (5): stability study of formula F1 Tramadol HCL 100 mg tablets

Temp. Time Assay % Color Friability% Disintegration/seconds
°C months Limit:95-105 Limit: Light green Limit:NMT 1% Limit: NMT 900 seconds.
25°C Zero 100.22 Light green 0 514
40°C 1 100 Light green 0.36 369
2 99.5 Light green 0.2 369
3 99.23 Light green 0.3 450
4 Light green 0.4 435
99
50°C 1 98.38 Light green 0.201 378
2 98 Light green 0.2 618
3 97.71 Light green 0.9 462
4 Light green 0.6 465
97.2
60 °C 1 Light green 0.32 372
97.95
2 97.35 Light green 0.5 609
3 97.05 Yellow 0.4 492
4 Yellow 0.4 420
96.83
RT 1 100.31 Light green 0.52 390
2 100.3 Light green 0.2 372
3 100.2 Light green 0.4 480
4 Light green 0.4 420
100
Table (6): Dissolution profile for formula FT4 Tramadol HCL 100 mg tablets
Description After 45 min After 30 min After 15 min No
Not less than 75% of the labeled amount| 108.66% 103.33% 102.72% 1
Tramadol is dissolved in 45 minutes. 102.56% 101.76% 98.71% 2
97.75% 96.14% 93.25% 3
95.18% 94.7% 94.06% 4
98.71% 95.98% 92.93% 5
90.04% 83.94% 81.86% 6
Table (7): Dissolution profile for formula F1 Tramadol HCI 100 mg tablets
Description After 45 min After 30 min After 15 min No
% % %
Not less than 75% of the labeled amo| 94.79 93.75 71.13 1
of Tramadol is dissolved in 45 minutes. 99.85 98.21 81.48 2
95.68 90.92 86.16 3
95.08 94.94 88.09 4
89.73 87.79 83.48 5
85.71 84.82 83.48 6
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Degradation chart of Tramadol HCL tablets
formula FT4
o
It ¥ -0.2
Ln K
-0.4
-0.6
Ml -0.809680997  -0.8
-1
// 1.2
-1.4
m—1548813291 16
-1.8
1/T

Graph 1: Arrhenius plot showing the stability study of produced tablets exposed to different temperatures
(40°C, 60°C)
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