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ABSTRACT

A common set of quality attribute and criteria of their acceptability, as well as critical quality attribute that are the basis for the development of target quality profile of eye drops with a particular pharmacological action and for identify potential quality attribute  have been defined for eye drops dosage form 
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FORMULATION OF THE PROBLEM

Pharmaceutical development (PD) is one of the components of the life cycle of the drug. This stage of research [1] is fundamental, from which begins quality assurance drug. It makes no sense to control the quality of the finished drug, if it was not provided at the stage of PD. This may promote to the huge financial costs (cost PD, pre-clinical and clinical research, registration and maintenance of industrial series drug), the level of which is so great that any quality problems unacceptable.

System approach to PD (quality by design) that provided in the ICH Q8 «Pharmaceutical Development" and harmonized with it the ST-H MOH 42-3.0: 2011 [1] is currently one of the most modern approaches to PD of drugs and most used by leading pharmaceutical companies of the world, based on associated with quality reliable scientific data and riskevaluation. This approach to drug development, along with others including items such as identifying potential critical quality attributes of drug; identifying critical attributes of quality drug substance, excipients; determine the characteristics of materials and process parameters that can affect the critical attributes of quality products; determination of functional relationships that relate specifications for materials and process parameters with critical quality attribute of products.
Critical quality attribute - a physical, chemical, biological or microbiological property or characteristic that is necessary to ensure the quality of products must be in the appropriate limit, the appropriate range or have an appropriate distribution [1]. Critical quality attribute usually associated with drugs, excipients, intermediates and preparations. For different dosage forms (DF) critical quality attributes are different and have their own characteristics. The set of critical quality attributes may be different even within the drugs of the same DF. Potential critical quality attributes are determined based qualitytargetproductprofile using scientific knowledge and ex-perience. Using for this purpose a considerable body of knowledge (including knowledge of previously known and knowledge of DF developers like theoretical training and practical experience) can be attributed to one factor in improving the quality, namely, knowledge management, which is a systematic approach to the acquisition, analysis, storage and dissemination of information on products, production processes and components [2].

Determination of critical quality attributes is responsible processes because criticality is directly related to the risk (combination of probability of harm and the severity of the injury) [3]. Criticality of quality attributes is primarily based on the severity of damage. So reasonable determining critical quality attributes  allow to plan drug quality at the PD stage that will be used as the basis of it lifetime.
ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS

In foreign and domestic literature provides many results of various studies on the drug development. These studies are dedicated PD components, such as the justification of drug composition, the effect of various factors on the stability, process design, stability studies in different packing of drug and others [4,5,6,7,8]. However, the works devoted to the identification of critical quality attributes, riskevaluation for quality as at the stage of pharmaceutical development and its individual components, are virtually absent. In the regulations «Настанова СТ-Н МОЗУ 42-4.2:2011. Лікарські засоби. Управління ризиками для якості (ICH Q9)» [3] and «Настанова СТ-Н МОЗУ 42-3.0:2011. Лікарські засоби. Фармацевтична розробка (ICH Q8)»[1] are general recommendations for overall risk assessment which recommention to conduct it at the beginning of drug PD, and identify potential critical quality attributes for drug. Application works of national scientists devoted mostly to the issue of quality risk management in production [11]. Only in some publications can be found some information about   individual components of the issue [9].
SELECTION OF EARLIER UNRESOLVED PARTS OF THE 
GENERAL PROBLEM
During conducting a literature review on the application of the modern approach to the drug development, which is based on quality by design and risk evaluation at the PD stage we have not found publications devoting specific examples of such studies for different dosage forms. Given materials are general information, which indicates the need for such studies [10,11] or that such research is conducted in the relevant structures of the leading pharmaceutical companies Ukraine. But these developments hardly published in professional journals. Thus, to evaluate the methodology and quality of studies is not possible.
FORMULATION OF THE ARTICLE PURPOSES
Based on the above defined relevance issue, the aim of our work was to identify critical quality attributes DF of eye drops, which is conducted through the application of scientific knowledge and many years of practical experience in pharmaceutical development of eye drops (knowledge management).
PRESENTATION OF BASIC RESEARCH MATERIALS
To justify the qualitytargetproductprofile (expected set of quality attributes, which ideally will be achieved to ensure the desired drug quality based on its safety and efficacy) must first be defined as a list of quality attributes and criteria for their eligibility for the formulation which is expected for this drug, and then identify potential critical quality attributes of the drug. 
For better understanding the basics, which begins with the definition of critical quality parameters necessary to determine in terms. The term "critical quality attributes" are given in different guidelines for quality. However, the term "Quality" in such documents as the "Law on drugs", a quality guidance, operating in Ukraine, and of ISO 9000: 2007 "Quality Management Systems. Key terms and glossary " [12], we have not been found. However, the wording of the term "qualitytargetproductprofile" determines that it is "... a set of quality attributes ...".

Based on the concepts of "critical quality attribute" that is "physical, chemical, biological or microbiological property or characteristic ..." and quality - "the extent to which their own set of characteristics fulfills requirements" instead of the quality attribute it would be appropriate to use such a term as quality characteristics (own characteristic products, processes or systems related to requirement [12], which can be qualitatively and quantitatively. But given the widespread use of traditional in pharmacy the term "quality" in his article used with respect to all the characteristics of the drug that set requirements for DF.

Basic quality requirements for specific DF regulate HFCs and the world pharmacopoeia in general pharmacopoeia articles on DF. Several guidelines are regulated as individual quality attributes as during storage and at the time of release of the drug. These quality attributes include the specifications and they should be monitored at various stages of the process. Developed DF on a par with regulated indexes must also meet medical and biological requirements for an effective and safe treatment [13]. Not all of them are required for the quality control of the drug. However, there must be taken into account by developers at drug PD and some of them can be identified as critical to the quality of drug. 

The eye is a sensitive sense organs, and thus the requirements for ophthalmic preparations for topical use is high. Eye drops in the form of aqueous solutions is the most applicable among ophthalmic DF. This is one of those few many DF, as a result of which, along with the therapeutic action the effect of irritating is almost immediately [14, 15]. Even a slight irritation of the eye reacts increased secretion of tears, because on the one hand, inhibited visual ability, on the other hand - prematurely reduced the drug concentration, as introduced solution is washed away, and thus decreases the drug bioavailability. Eye drops require appropriate approaches for ensuring the stability and sterility with regard to the chemical nature of active substances and therapeutic purposes. With these features follows a number of specific and necessary requirements for composition, production and use of eye drops.
Critical quality attributes of eye drops controlled during the production and  shelf life. Eligibility criteria some of them are listed in pharmacopoeias of the world and in the regulations. Almost all of them controlled as in determining shelf life of the drug after opening the immediate packaging and after its applications. 
However, together with regulated at PD eye drops must be considered medical and biological requirements such as: 

- compliancequality attributes most preparations to parameters of normal-tion state of tear fluid (pH, osmolality, ionic strength, surface tension, refractive index) [16]; 

- depending on the therapeutic use of the drug (eg, the syndrome of "dry eye") deviations of drug quality attributes from that of the normal state of tear fluid (osmolality, viscosity) for greater efficiency and better tolerability [17]. 

In the list of Biomedical Control pH, osmolarity (Optional manufacturer), depending on the therapeutic purpose - viscosity, osmolality, refractive index, surface tension shall be control. 

Based on the analysis and evaluation of the different regulations and information sources, we proposed a list summarizing the main requirements for eye drops and values ​​of quality.
Considering that eye drops - a "sterile aqueous or oily solutions or suspensions" with a volume content of not more than 10 ml [19], a list of these requirements will be significantly expanded to additional requirements for such solutions. Based on these data, we can develop a qualitytargetproductprofile for a specific drug.

Considering the termin that the drug is a drug in a particular dosage form placed in the final packaging and is designed for placing on the market [1], depending on the therapeutic drug purpose vast majority of quality attributes presented along with specific additional factors may be critical quality attributes of DF. For example, the choice of primary packaging stage involves separate analysis of quality attributes that characterize and provide the drug conservation and ease of use (functional characteristics of primary packaging and drip). So each stage will need to specify the PD defined critical quality attributes and associated risks.
Development of drug composition is based on providing quality attributes of eye drops that can simultaneously perform different functionality: the therapeutic effect, stability, comfort in use. In determining the critical quality attributes of DF shoud consider the effect attributes on functionality and that any deviation from the established attributes limits of acceptability can lead not only to the extension of the treatment, but mostly to partial or complete loss of vision. So the evaluation results of each quality characteristics with regard to its potential adverse effects on the eye, can determine the critical quality attributes of eligibility criteria for regulated quality attributes.
CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER RESEARCH

Based on accumulated scientific systematization of information and scientific knowledge (knowledge management) defined list of requirements as to the values ​​of the dosage form eye drops that can be used as a base for the justification of the target user as drug and critical quality parameters depending on its therapeutic use. 
Further studies will be used to identify critical process parameters to obtain eye drops and an overall risk assessment for pharmaceutical development stage drug.
