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BIOLOGICAL RESEARCHES OF MEDICINE OF «MELANISOL»
The aim of this research was to conduct biological tests, namely to study the microbiological cleanness of the medicine «Melanisol» during preparing and in the process of storage. Experimental researches of microbiological cleanness conducted the method of membrane filtration in accordance with SPU. Except it, the conducted microbiological researches showed on the study of efficiency of antimicrobial preservatives, that preparation did not require introduction of antimicrobial preservatives.
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INTRODUCTION.
Among infectious and inflammatory diseases of the female reproductive sphere the inflammatory processes as which etiologichesky factor opportunistic bacteria and fungi which are a part of normal microflora act prevail [2,8]. Violation of microecology of vagina - bacterial vaginosis (BV) - is the most widespread state for the women of reproductive age.
Treatment of BV foresees proceeding in the normal microflora of vagina and removal of reason that caused a dysbacteriosis (in the cases of the inflammatory and infectious diseases) mostly [10,12,16].
Most efficiency in treatment of BV belongs to preparations of group of imidazoles and lincozamines, that possess expressed antianaerobic characteristics [13]. Nitroimidazoles  among which the preparation of choice is metronidazole, give  a bactericidal bactericidal effect in relation to those microorganisms the enzymic systems of that are able to proceed in nitrogroup. The active restored forms of preparations break replication of the DNA and synthesis of protein in  microorganisms, and , inhibit tissue respiration. Together with the system, medicines of nitroimidazole as solutions for injections, suppositories, vaginal tablets and gels give the expressed local antibacterial action, in this connection they are widely used in gynaecological practice [13,14,15].
However, at the market of Ukraine  there are not enough combined preparations on the basis of metronidasole. For creation of the combined preparation on the basis of synthetic substance – metronidasole, the substance of natural origin was select, namely tea tree oil.
Essential oil of tea tree has an antiseptic, antifungal, antiviral, antiinflammatory, regenerating and immune stimulating action. Oil represses the height of such bacteria effectively, as staphylococcuss, pneumococcus, gonococci, collibacillus and other kind, and also mycotic flora [9].
Disinfectant properties of the indicated oil are used in extemporal medical forms: solutions for syringing and greasing, tampons, vaginal suppositories.
It is known that microorganisms at the protracted contact with essential oils practically does not produce resistance to them, and application of some essential oils with antibiotics promotes bactericidal activity of the last in 4 - 10 times [14].
 The conducted researches on the study of antibacterial activity of metronidasole  with essential oil  of tea tree from data of microbiological screening allowed to set synergical action between them. And it in turn  allowed to bring down the amount of metronidasole in pessaries  to 0,250 g, because pessaries showed the same antimicrobial action as 0,500 g of metronidasole, that is already produced by pharmaceutical industry   [5]].
Considering the above, at the department of technology of drugs of the National pharmaceutical university (NUPh), Kharkiva medicine in a form pessaries was developed under the conditional name «Melanosil», which consists of metronidasole enter and tea tree oil [11]. .  During  production, packing, storage  and distribution of the prepared medical form  corresponding measures must be accepted for providing of microbiological cleanness  [3.4].
Pessaries  belongs to medicinal remedies that in the process of production are not sterilized and that can be pollutied by microorganisms. Quantitative and specific composition of microflora in pessaries can be different: staphylococcuss, colibacilluss, spores’ sticks, Pseudomonas, Salmonella etc.
One of the stages of standardization of medicine is determination of its microbiological cleanness. Test of microbiological cleanness of non-sterile medicinal remedies first of all is appointed in order to define, whether medicine satisfies of the requirement for microbiological cleanness resulted in SPU 1.0, 5.1.4 [3].  
The aim of this research was to conduct biological tests, namely to learn the microbiological cleanness  (MC) of preparation of «Melanisol» in the period of work and in the process of storage for establishment of its expiration date. Except it, to conduct research on the study of antimicrobial activity of medicine with the aim of determination of necessity of introduction of preservatives  in its composition.
MATERIAL  AND METHODS OF RESEARCHES
For realization of microbiological researches the standards of preparation were worked out as pessaries that contained metronidasole and tea tree oil in concentrations  0,250 g and 0,100 g accordingly. Microbiological researches of pessaries were conducted on a base SI «Institute of microbiology and immunology of АМS named after І.І. Mechnokov».
Determination of total number of aerobic microorganisms is conducted by the method of membrane filtration in accordance with SPU 1.4, 2.6.12  the «Microbiological cleanness of non-sterile medicines: determination of number of microorganisms». 
For a test on MC used the nourishing environments of Makhchkala’s plant of nourishing environments with the correspondinguse term. Growh properties of nourishing environments checked in accordance with SPU 1.4, 2.6.13. All cultures of microorganisms answered taxonomical determination of stamm, and morphology of colonies at cultivation  on environments and morphology of cells at microscopy was typical.
Besides, it was necessary to check medicine of «Melanisol» for antimicrobial activity that will allow to define the necessity of introduction for this composition of antimicrobial preservatives.
Absence or presence of introduction in the composition of pessaries of preservatives must be proved using methodology of efficiency of antimicrobial preservatives of resulted in SPU 1.4, 5.1.3. Methodology is based on the entrance in the pre-production models of pessaries the determined  amount of the infected microorganisms of tests and definition of them at stated time intervals. In obedience to requirements of SPU there had been used  the stamms of tests of Pseudomonas of aeruginosa of АТСС 9027 and  Staphylocjccus of aureus of АТСС 6538, Candida of albicans of АТСС 885/653, Aspergillus ATCC 16404. [1,6,7].
Criteria of estimation of efficiency of antimicrobial preservatives is reduction of a number of viable colonia creating units for certain period after contamination. In accordance with the requirements of SPU in preparations for local application logarithm of reduction  number of viable colonies of bacteria in a 2 days must fold not less 2th, after a 7 twenty-four hours - not less 3th, the number of viable cells of bacteria must not increase any more. Logarithms of reduction of viable cells of mushrooms for a 14 days has to make no more than 2th – this is all meet the requirements of SPU  [3,4]..
RESULTS AND DISCUSSIONS
Determination of microbiological cleanness was conducted by the method of the direct sowin on liquid nutrient medium and by method of deep and superficial sieving-out on cups. Obtained results are presented in a table 1.
Table  1 

Determination of microbic purity of medicine “Melanisol” by method of direct sowing on the cups
	Samples of pessaries
	Quantity of microorganisms for tenth logarithm of the range of growth under cultivating on solid nutrient medium

	
	Method of deep sowing-out
	Method of direct sowing for1 г of medicine

	
	Agar  35 0С

three days

	Saburo
 25 0С

five days

	Agar 35 0С

three days
	Saburo
 25 0С

five days


	1
	2,3 ±0,7
	Rise of fungi is absent
	1,5 ±0,3
	Rise of fungi is absent

	
	2,2 ±0,5
	Rise of fungi is absent
	1,7 ±0,5
	Rise of fungi is absent

	
	1,9 ±0,6
	Rise of fungi is absent
	1,9 ±0,7
	Rise of fungi is absent

	2
	2,1 ±0,8
	Rise of fungi is absent
	2,2 ±0,8
	Rise of fungi is absent

	
	1,8 ±0,5
	Rise of fungi is absent
	1,6 ±0,4
	Rise of fungi is absent


According to the table  1, conducted researches showed absence of increase of fungi on the samples of medicine. The amount of microorganisms on a 1 g of preparation did not exceed 103 KUO /of ml that answers the requirements of SPU.
For establishment of microbiological stability of pessaries in the process of storage it was conducted during  27 months an analysis on a microbiological cleanness. The results of analysis of medicine showed that the increase of number of viable microorganisms did not take place during two years. 
 Experimental data of research of antimicrobial activity of standards of pessaries are brought in a table 2. 
Table  2. 

Results of research of antimicrobial activity of standards of pessaries «Melanisol».
	Exposition
	Requirements of SPU
	Logarithm of number of microorganisms (КУО/ml)

	
	Logari-thm of bacteria

reduction
	Logari-thm of fungi reduction
	Staphylococcus

aureus 

ATCC 6538
	Pseudomonas

aeruginosae

ATCC9027
	Candida

albicans

ATCC

885/653
	Aspergillus niger

ATCC

16404

	Microbial load
	106
	106
	3,5х10-5 

(5,54)
	4,5х10-5

(5,66)
	2,2х10-5

(5,34)
	2,5х10-5

(5,39)

	The primary sowing
	-
	-
	5,3х10-4

(0,82)
	5,2х10-4 

(0,95)


	4,9х10-4 

(0,65)


	5,1х10-4 

(0,69)



	2 days
	2
	-
	3,1х10-3

(2,05)
	2,3х10-3

(2,3)
	1,5х10-4

(1,17)
	1,2х10-4

(1,31)

	7 days
	3
	-
	0,7х10-2

(3,7)


	1,8х10-2

(3,41)
	2,4х10-2

(2,96)
	1,5х10-3

(2,22)

	14 days
	-
	2
	NA
	NA
	0,4х102

(3,74)
	0,3х102

(3,95)

	28 days
	NR
	NR
	NA
	NA
	NA
	NA


· NR - number of viable cells of microorganisms or fungi does not rise;
· NA - cells of viable microorganisms or fungi were not allocated.

Results of researches showed, that then in a 7 days of incubation logarithm of number of viable cells  of Candida of of albicans was 2,96, and of Aspergillus Nigertsa - 2,22, and after 14 days of contamination was 3,74 и 3,95. The cells of fungi were not allocated after 28 days of cultivation.  After two days incubation logarithm of number of viable cells of microorganisms was more than 2, and was equal 2,05 for of Staphylococcus of of aureus and 2,3 Pseudomonas of of aeruginosa. After 7 days of contamination logarithm of viable cells was for Staphylococcus aureus - 3,7 for -  Pseudomonas aeruginosa this index composed- 3,41. On the 14-th and 28-th day incubation of microorganisms was not registered.  So, investigation of given samples of pessaries showed, that viable fungi had not been found. Total amount of viable microorganisms didn’t exceed the possible border – not more than 103 bacteria and no more than 102 of fungi in a gramm of medicine, and conforms to the criteria “A” set by SPU.
The results of researches showed that the total number of viable aerobic microorganisms  is:  ТАМС not more than 102  KUO /of g, TYMC not more than 10-1  KUO/of g. Absence of Pseudomonas aeruginosa  in a 1 g and absence   of Staphylocjccus aureus in  a 1 g is in accordance with SPU 1.0, 5.1. 4.
So, we conclude, that a medicine  of «Melanisol» in the period of work and during  2 years meets the requirements to a microbic purity and  allowing not to include in its composition more antimicrobial preservatives. 
Conclusions

1. Conducted researches on the study of microbiological cleanness of non-sterile preparation of «Melanisol» by the method of membrane filtration  in the period of work and in the process of storage showed that preparation suited SPU, in relation to a microbiological cleanness during two years.  
2. The results of research of antimicrobial activity of pessaries of «Melanisol» showed that medicine «Melanisol» did not require introduction to its composition antimicrobial preservatives.  
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БИОЛОГИЧЕСКИЕ ИССЛЕДОВАНИЯ ПРЕПАРАТА «МЕЛАНИЗОЛ»

Целью данного исследования было провести биологические испытания, а именно изучить микробиогическую чистоту препарата «Меланизол» во время наработки и в процессе хранения. Экспериментальные исследования микробиологической чистоты проводили методом мембранной фильтрации в соответствии с ГФУ. Кроме этого, проведенные микробиологические исследования по изучению эффективности антимикробных консервантов показали, что препарат не требует введения антимикробных консервантов.
Ключевые слова: метронидазол, чайного дерева масло, пессарии, микробиологическая чистота, консерванты. 
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БІОЛОГІЧНІ  ДОСЛІДЖЕННЯ ПРЕПАРАТУ «МЕЛАНІЗОЛ»

Метою даного дослідження було провести біологічні випробування, а саме вивчити мікробіологічну чистоту препарату Меланізол в період напрацювання та в процесі зберігання. Експериментальні дослідження мікробіологічної чистоти проводили методом мембранної фільтрації відповідно до ДФУ. Крім цього, проведені мікробіологічні дослідження з вивчення ефективності антимікробних консервантів показали, що препарат не потребує введення антимікробних консервантів. 

Ключові слова: метронідазол, чайного дерева олія, песарії, супозиторії, мікробіологічна чистота, консерванти. 
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