
Obnovljeni Život, 2023, 78(5), 549–559 549

UDK 608.1
111.32:612.64

https://doi.org/10.31337/oz.78.5.2
Pregledni rad

Primljeno: 21.6.2022.
Prihvaćeno: 18.9.2023.

* Kateryna Rassudina, Ph.D., St Thomas Aquinas Institute of Religious Sciences in Kyiv. Address: 
Derevlanska 13, Kyiv Ukraine, 04 119. ORCID iD: https://orcid.org/0000–0001–6704–185X.

 E–mail: rassudina.k@gmail.com

Contemporary Bioethics and the Question of 
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Summary

This article presents some answers to the question on the moment of the emer-
gence of personhood, particularly answers based in metaphysics. The author po-
ints out the disadvantages and advantages of certain statements and analyses 
the arguments upon which they are based. Conception, implantation of the fetus 
into the uterine wall, and observation of brain activity are considered to be the 
probable moments marking the beginning of personhood.
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Introduction

Philosophers have long been interested in the beginning of new entities. This 
is evident, for instance, in the works of ancient Greek thinkers such as Anaxi-
mander, Heraclitus, Parmenides, Empedocles or Aristotle. The most interesting 
case of beginning and change is that in the human person: a two–week–old fetus 
is extremely different from a mature professor; the embryo whose brain has just 
begun to form possesses more animal traits than human, especially since rati-
onality — one of the key characteristics of the person — is not inherent in the 
pre–embryo. It is noteworthy that the more facts the natural sciences discover 
about the processes of fertilization and development of new organisms, the more 
problematic becomes the issue on the moment when personhood begins. 

In practice, this concerns, first of all, the moral sphere, as the following que-
stion arises: from which moment in time must we take into account the human 
embryo as a moral subject, to treat its basic rights as being equal to our own 
rights. Simply put, determining the status of the fetus at different stages of its de-
velopment is key to establishing certain bioethical rules, such as the prohibition 
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of abortion after a certain point in pregnancy, the permissibility of experiments 
with pre–embryos, and so on.

Thus, the problem of clearly defining the term from which we can treat a 
human being as a person becomes acute. Its complexity lies in the fact that we 
need firstly to accept a certain concept of the person in order to determine which 
characteristic of the person is crucial — rationality or individuality — and then to 
detect when individualization occurs and consciousness is formed.

Among the philosophers who sought an answer to the question of the be-
ginning of personhood in view of bioethical issues, we can name the following: 
D. J. Callahan, E. J. Furton, R. George, G. G. Grisez, H. Kuhse, P. Lee, M. 
Lockwood, W. May, J. McMahan, D. S. Oderberg, Th. A. Shannon, P. Singer, B. 
Steinbock, Ch. Tollefsen, M. Tooley, J. J. Walter, and others.

The aim of this paper is to demonstrate possible answers to the question of 
the beginning of personhood, as well as to point out the disadvantages and ad-
vantages of certain approaches. In applying critical and comparative research 
methods, we try to understand the arguments of those philosophers who propose 
to consider the moment of personalization to be conception, implantation of the 
pre–embryo and fixation of brain activity. One more important aim is to illustrate 
the impact of these searches on interpretations of the status of the human fetus. 

It should be noted that the paper demonstrates the methods of philosophical 
argumentation, and not theological. Although thinkers whose texts it takes into 
account are representative of the position of the Catholic Church, the paper does 
not make references to the relevant documents of the Magisterium regarding the 
status of the lives of unborn children.

1. The development of the human fetus and the question of its moral 
status

At first glance, it seems obvious that a new human being begins to exist when 
its parents’ gametes cease their separate existence. This approach is, in particu-
lar, the basis for the argument in favour of protecting the life of the fetus from 
the moment of fertilization. As we will show, in fact, determining the beginning 
of the human being and, moreover, of personhood is very problematic.

The difficulties that arise here are due, firstly, to the fact that conception (fer-
tilization) is a process, and secondly, there is the problem of monozygotic twins. 
Thus, according to the Catholic moralist W. May, who generally speaking defen-
ds the protection of human life from the moment the zygote is formed, »the only 
persons who do not begin at fertilization are some monozygotic twins or triplets, 
etc., of whom one may come into existence after fertilization, whereas another 
[…] was in being from fertilization onward« (May, 2013, 159).

As an alternative to conception, several more points on the “line” of deve-
lopment of the fetus are proposed. Firstly, it may be the full implantation of the 
pre–embryo into the uterine wall, after which its development becomes more 
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definite and predictable. Secondly, they point to the moment when the nervous 
system takes control of the whole organism and the ability to feel pain and ple-
asure (the potentiality of mental states) emerges. Thirdly, philosophers discuss 
the stage at which the fetus is able to survive outside of the mother’s body and 
fourthly, the birth (Hołub, 2009, 36). Each of these moments, for one reason or 
another, is considered crucial for the fetus to obtain a moral status that corres-
ponds to the human person.

The main characteristics of the human person are unique individuality and 
rationality. Accordingly, in search of its origin, philosophers focus primarily on 
two events: the loss of totipotency by cells of the pre–embryo and the fixation of 
brain activity as a basis for the emergence of consciousness. Each of these points 
can be seen as the limit beyond which abortion becomes murder.

2. Individuality as a criterion of personhood

In expressing a religious view on the origin of the human being, the Polish 
bioethicist T. Ślipko writes that the transformation of the material zygote into 
an independent, indivisible entity (person) is realized by the soul as a substantial 
and immaterial element. It is here that »the phenomenon of individualization 
serves as the final and reliable sign that animation has become a fact« (Ślipko, 
2012, 149). Even if we do not accept the religious explanation and accept the 
scientific one, according to which the presence of an individual is evidenced by 
genetic uniqueness, as well as singleness, the question arises as to what point 
in the development of the pre–embryo they emerge. Genetic uniqueness occurs 
when the process of fertilization is completed, while singleness — only after the 
loss of totipotency. Thus, the real individual begins in the second or third week 
of pregnancy. If we consider individualization a necessary condition for persona-
lization, it turns out that by this time we are dealing with an entity that possesses 
only ontic, but not moral value.

Singleness, as a condition for individualization, is important because the ge-
nome indicates, rather, the belonging of an entity to the human race (cloning, 
for example, involves its reproduction). Although the human organism is always 
changeable, they emphasize the moment when its cells lose the ability to divide, 
causing the emergence of new organisms with their own characteristics and abi-
lities, including consciousness. This moment is considered the beginning of the 
individual.

An alternative approach emphasizes that individualization is coincident with 
conception: after the uniting of the sperm and egg a new, separate (though not 
finally) from the parents, organism comes into being. Thus, even before the loss 
of totipotency, we are not dealing with an aggregate of cells, but with a multicel-
lular organism as an integral one.

This view is criticized primarily by those philosophers who deny the identi-
fication of the person with the organism (e. g. J. McMahan, 2002, 4). Another 
argument against individualization which coincides with conception is based on 
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the fact that fertilization is a process. It usually takes twelve to twenty–four hours 
(Oppenheimer & Lefevre, 1984, 176).

In this case, we should either reject the use of the term “moment of concepti-
on”, or clarify it. As Walter & Shannon (2005, 74) write, »one could understand 
‘moment’ metaphorically as referring to the process as a whole, or if it is meant 
to convey an instant in time, then it would seem to refer to either the end of the 
process of biological conception when the zygote has become an embryo, or to 
some prior stage of development that has been reached in which this human 
life form (fertilized egg, zygote, or pre–embryo) has acquired a distinct set of 
properties.«

As we can see, they point to the moment in the development of the fetus, 
when it receives all the required potential to become a human person. It sho-
uld be noted, that Walter & Shannon (2005, 79) distinguish between active and 
passive conception, between the union of egg and sperm, on the one hand, and 
animation in the body, the formation of which, on the other hand, coincides with 
this union.

The beginning of human (even if not personal) life at the moment of con-
ception is also emphasized by those who refer to the continuity of development, 
namely the biological. It proceeds so consistently and smoothly that it is difficult 
to single out a definite point in the process that would be crucial: neither birth, 
nor the formation of the brain, nor implantation fits it. There is only the moment 
when the germ cells of the parents cease to be separate entities. Only such a 
change can be called — in Aristotle’s terms — substantial: when one form chan-
ges into another, and therefore something fundamentally new, with an identity of 
its own arises. Any other changes that occur in the process of the development of 
the human being are only accidental. The fact that the zygote divides over time, 
forming two new zygote formations, does not mean the loss of substantial unity. 
After all, it is difficult to justify the process at the beginning of which we see one 
thing, a zygote, then only a group of cells (morula, blastula), from which a single 
organism develops again.

3. The problem of totipotency 

As already mentioned, an alternative to conception as the beginning of the 
human person may be implantation — the process in which an embryo makes 
contact with the uterine wall and remains attached to it until birth. The pro-
cess from ovulation to implantation can take seven to ten days. The process of 
attaching the embryo itself takes about forty hours. Therefore, implantation is 
completed no later than the end of the second week of pregnancy.

Until implantation is completed, as a blastocyst, the embryo is able to divide, 
forming not only new body tissues, but also several new entities. This ability of 
cells to form a whole organism is called totipotency (Condic, 2014, 796). In this 
regard, J. McMahan mentions two interpretations of the processes that occur 
with the fetus before implantation. According to the first, which we support, when 
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they divide, a group of cells together form an individual: despite the following di-
visions, the single–celled zygote, becoming two–celled, four–celled and so on, the 
entity remains the same. It just evolves. Thus, fertilization can be considered as 
the moment of the beginning of an individual.

The second interpretation implies that »when the initial single–celled zygote 
divides, there is nothing that continues to exist. […] Similarly, when each of the 
daughter cells divides, it ceases to exist and is replaced by its own two qualitati-
vely identical daughter cells. […] Only when the cells begin to be differentiated, 
to take on specialized functions, and to be organized together in an integrated 
way do they together constitute a further individual« (McMahan, 2002, 27).

An argument in favour of the second interpretation is the fact that during the 
first two weeks after conception the cells are weakly grouped under a transparent 
shell, they are independent of each other and, at least until the stage of the eight–
celled organism, each of them is totipotent. However, this ability also characte-
rizes those cells that were formed as a result of the first divisions. Totipotency is 
gradually lost, and at the time of implantation, is no longer present.

Using the metaphysical terminology of Duns Scotus, Shannon (2005, 115) 
argues that in the totipotency stage, the pre–embryo is not incommunicable, at 
least in a material, biological aspect. It is impossible to call it an individual, be-
cause »individuation means that a single being cannot be divided into a whole 
other; rather it can be divided only into parts«. The matter is complicated by the 
fact that at the initial stage of development the two formed zygotes can merge 
into one organism.

So, if the pregnancy is a singleton pregnancy, the recognition of the indivi-
duality of the fertilized egg seems justified. Twins, which emerged as a result of 
totipotency, are another matter. If we divide the process of their emergence into 
fragments, we find that at some point one thing ceased to exist, and two others 
appeared in its stead. Thus, the beginning of twins as individuals does not coinci-
de with fertilization. One could say that in the case of twins, the zygote has “two 
souls”, or the potential to become two people, but this decision is not consistent 
with the concept of hylomorphism, because »it is the soul, not the organic sub-
strate, that determines the ontic being and identity of this existence« (Ślipko, 
2012, 139). Similarly, the merging of two zygotes formed during fertilization, if 
we recognize their original individuality, may mean the abolishment of one of 
them.

One way to solve the problem of twins is to apply Aristotle’s theory of chan-
ge. In this case, the zygote and the following forms of its development (morula, 
blastula) are a substantially constituted structure, a human being, because the 
zygote originates from human persons and goes on to the formation of the per-
sonal being, and so on. Instead, the emergence of monozygotic twins, or their 
recombination in one individual, can be explained as substantial changes (Ślipko, 
2012, 147–148). This however, implies firstly the destruction of the original en-
tity, and secondly, postpones the moment of individualization, and therefore the 
possible personalization of the twins. One of the explanations for the division of 
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the zygote and the formation of twins, which would not require the destruction of 
an entity, is the hypothesis of asexual reproduction (cloning) (Kieniewicz, 2010, 
171). Thus, only some human individuals emerge not as a result of fertilization, 
but a little later. However, this does not mean that in the first days of pregnancy 
we are not dealing with a human being; after all, at least one embryo has existed 
since the moment that fertilization was completed (Hołub, 2011, 113).

4. The emergence of consciousness criterion

Many, if not most of modern scientists, associate the beginning of our existen-
ce with the emergence of consciousness, the very ability to think rationally. At 
first glance, it seems that this statement corresponds to the Christian (mainly 
Thomistic) idea of animation as the forming of the body by an intelligent soul. 
The Cartesian identification of the soul with the mind (subject of consciousness) 
can also be of help here.

In criticizing the concept of hylomorphism, J. McMahan notes an inconsi-
stency: if the human soul is characterized by intelligence, it cannot form the body 
from conception, i.e. long before the formation of the brain as the physical basis 
of consciousness. Otherwise, we should see in the soul, not a spiritual but a bi-
ological element. In addition, the fetus in the early stages of development does 
not differ much from the fetus of another mammal (in particular, not being able 
to think rationally). It turns out that the soul of the fetus is animal, not human 
(McMahan, 2002, 9 & 12–14).

The way out of this difficult situation could be to recognize that animation 
occurs simultaneously with the formation and fixation of brain activity. Based on 
this, for example, in the United States in the 19th century, abortion was allowed 
in the first trimester of pregnancy. Nowadays, neurologists usually agree that 
consciousness becomes possible somewhere in the twelfth week of pregnancy, 
when the first synaptic connections are formed between the neurons of the ce-
rebral cortex, or even later — about the sixth month with the functioning of the 
nucleus (Korein, 1997, 25–26). In other words, personhood begins, not at the 
moment of conception, but only when the ability to generate consciousness is 
formed. Thinkers who explain a person’s identity by the presence of psychologi-
cal or quasi–psychological connections will agree with this statement also. Accor-
ding to them, a certain person emerges when there is a being, connections with 
which he or she could eventually trace, which is impossible until the emergence 
of consciousness.

The concept of potentiality helps to avoid references to the formation of the 
brain and consciousness. According to this concept, the embryo possesses an 
active potentiality, i.e. abilities that are actualized at a certain time under the 
influence of internal factors. There is also passive potentiality. Patrick Lee notes 
the difference between them. The actualization of the passive potentiality often 
leads to the emergence of a completely new substance. Thus, oxygen possesses 
a potentiality to become water when combined with hydrogen. In turn, active 
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potentiality is called the being of the substance that possesses it, the same as 
after actualization (Lee, 1997, 26–27). Not only the embryo but also the infant 
possesses an active, though not yet actualized, potentiality for rational choice and 
rational communication, although he or she has both a brain and consciousness.

The concept of active potentiality can be found, for example, in the thought of 
Bonaventure, who suggested that — in the Aristotelian sense — the substantial 
form is educed from the potency of matter (Walter & Shannon, 2005, 82). In 
other words, from the beginning of a thing, even before the actualization of its 
essence, it already has a certain form that organizes it, that is, a structure. Both 
the facts and the laws of logic do not allow us to claim that one form replaces 
another as soon as the first signs of brain activity are observed in the fetus; inste-
ad, the original form was already part of that which has now revealed itself more 
fully, just as a rose bud becomes a flower.

In the language of modern science, this statement is expressed by George 
& Tollefsen (2008, 53): »the human embryo possesses all of the genetic materi-
al needed to inform and organize its growth. The direction of its growth is not 
extrinsically determined, but is in accord with the genetic information within it. 
Moreover, unless deprived of a suitable environment or prevented by accident 
or disease, the embryo is actively developing itself to maturity. Thus, it not only 
possesses all of the necessary organizational information for maturation, but it 
truly possesses an active disposition to develop itself using that information.«

5. The problem of potentiality

The assertion that a human being must be respected even when he or she 
does not manifest signs of personhood, leads to the question of so–called poten-
tiality. We have already mentioned it, in speaking about the status of the fetus 
before observing the activity of its brain. Now we should take a closer look at 
this concept: firstly, because of its importance in understanding the status of the 
fetus, and secondly, due to its ambiguity. In everyday terms, that is, when we do 
not think about it and do not look for theories that would explain the emergence 
of the human person at one point or another on the line of fetus development, we 
already assume that it possesses the potential to become a being like ourselves. 
This is due to its origin and chromosome set. However, the notion of potentiality 
remains vague. Explanations are also often not helpful, because there are many, 
and they are contradictory. There is usually talk of active potential — the ability 
of the zygote to develop under certain conditions into an infant and then into 
an adult. From a technical point of view, this definition seems correct, however, 
when applied, it may lead one to draw the wrong conclusion, as if, for example, 
an embryo that is not implanted in the uterus (in the case of miscarriage) did not 
possess such potential. An interpretation of the potentiality, according to which 
it is the statistical probability of continued development, leads to similar results. 
Potentiality can be understood as the logical possibility of becoming a person, 
however every egg possesses it, regardless of whether it is fertilized or not. Fi-
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nally, potentiality can be the most necessary condition for the development of 
the fetus, including physical and chemical processes in the body of a pregnant 
woman (Machinek, 2007, 149).

The reason for this ambiguity, as well as the fact that each of the interpreta-
tions leads to a limitation of the number of beings who possess the potential to 
become persons, is the rejection of the classical understanding of potentiality. 
According to the latter, it must be connected with the action, with the act. As 
Thomas Aquinas (s. a.; I, 16) wrote, »though a being that is sometime in potency 
and sometime in act is in time in potency before being in act, absolutely spea-
king act is prior to potency.« The fact that the fetus possesses potentiality does 
not deny its actual being. The act and the potency in the fetus are combined, 
moreover, in such a way that its future state follows directly from the previous, 
without denying it, as it would be in the transition from one entity to another 
(active potentiality as opposed to passive). According to this interpretation, the 
fetus cannot just become a person under certain conditions, but will become such 
necessarily; the only obstacle to this may be the complete destruction of the fetus, 
its death.

It is characteristic for the classical interpretation of the concept of potenti-
ality to manifest itself as an internal principle: the tiny zygote already aims at 
becoming a mature person, and therefore already contains something of what 
it will be. The modern notion of potentiality, which has developed on the basis 
of the psychological and functional concept of the person, is reduced, rather, to 
being understood as an external factor, that is, the possibility of any change, even 
artificial. Thus, a cat would possess the potentiality to become a person, if only 
the human brain with its consciousness could be transferred to it. Or, conversely, 
we should consider every person as dead, because human existence manifests 
itself as “being–toward–death”. In addition, the application of such an approach 
inevitably raises the question of the moment of actualization of potentiality, be-
cause the latter is interpreted as a certain previous state. An analogy applicable 
here can be the change of seasons, when spring is, of course, not winter, and clear 
criteria for its beginning are needed — a certain temperature, the arrival of birds, 
the calendar date, etc.

The functional interpretation of potentiality raises the question of those hu-
man embryos that, for one reason or another, will not develop into fully–fledged 
autonomous individuals. This situation, according to McMahan (2002, 310), is 
comparable to severe drought, as a result of which the seed will never become a 
plant. In his opinion, negative climate change does not deny the potential. Howe-
ver, it seems that McMahan refuses to attribute the potential to become a person 
to fetuses suffering brain damage. At the same time, he is confused about the di-
stinctions between internal and external potential, to which he refers. Drought is 
a typical example of the absence of external conditions (water and the nutrients 
it brings), while wheat seed is wheat regardless of whether it yields a crop or not. 
Similarly, the external potentiality for an unhealthy fetus would be the health of 
the mother and the application of treatment to the fetus itself.
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According to his rationale, McMahan concludes that it is absurd to recognize 
the personal status of the fetus on the basis of its intrinsic potentiality. To do this, 
he performs a thought experiment with puppies which possess a similar but usu-
ally underdeveloped ability, and refers to the capacity for language acquisition 
or adaptation to a foreign culture which steadily diminishes (McMahan, 2002, 
315–316). In both cases it is a question of external potentiality, while the person-
hood of a human being presupposes internal potentiality.

Even if they recognize the presence in each human embryo of the potential 
for development into a person, some researchers face a new problem. Is poten-
tial the basis for moral status and a person’s rights? McMahan, as well as Sin-
ger, answer negatively. McMahan (2002, 308) proposes an analogy with a tennis 
player who has the potential to be a Wimbledon champion, but does not have 
a right to the trophy unless he realizes this potential; Singer (1997, 153) cites 
the example of Prince Charles, who does not claim royal authority. Both argue 
in favour of the lack of transition from potential to the rights of the developed 
being. Both, in our opinion, are mistaken. The tennis player, and also the Prince, 
really require that certain conditions be met (external factors, the manifestation 
of internal characteristics, and a certain desire) in order to move to the next stage 
of their “career”. However, these researches overlook a much deeper fact: after 
becoming a champion, the tennis player remains a player, and the Prince after 
coronation remains a royal family member. Similarly, a successful programmer 
or mathematician continues to be the same baby that his mother once gave birth 
to. Unlike awards and titles, moral status is not merited.

McMahan (2002, 304) calls the potential for change in the career of the tennis 
player and the Prince identity–preserving potential. We may equate them to 
Aristotle’s accidental changes. They can be contrasted with non–identity potenti-
al (which sperm and egg have — in order to become a zygote). The actualization 
of such potential is associated with substantial change. We agree that only the 
being with potential of the first type possesses moral status. We do not agree, 
however, that only a developed fetus possesses such potential. A zygote already 
possesses the capacity to develop itself, we can say, the general direction of de-
velopment into a mature person exists; it is the same entity, if not quantitatively, 
then in essence.

Conclusion

In the modern world, some philosophers (Peter Singer and Jeff McMahan are 
probably the most famous of them) make efforts to justify the right to abortion. 
One of the ways to do this is to refer to the status of the unborn child as being 
lower than the status of the person. As it is neither intelligent nor autonomous, 
the fetus cannot even claim to be a moral subject. Due to the uncertain processes 
that occur in the body of the fetus, its personalization seems problematic. Neither 
fertilization nor implantation, nor any other points that could be associated with 
the emergence of an individual, are strict and unambiguous. An additional pro-
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blem is seen in the totipotency inherent in the fetus in its first weeks of existence. 
This is the view of secular philosophers which can be countered by equally secu-
lar philosophical arguments in favour of the claim according to which human life 
demands respect from the beginning of its appearance.

The totipotency, as well as the fact that fertilization is a long process, does not 
deny the truth that after the union of sperm and egg, a new organism emerges 
which is integral and separate from the parents. Even if we admit that one of the 
twins does not emerge at the time of fertilization, or that the so–called animation 
occurs at a certain stage of fetal development, an entity that came to be in the fer-
tilization process is the moral subject. Firstly, by acknowledging this, we empha-
size respect for the person’s body. Secondly, we avoid the ambiguity that arises 
as a result of the assertion that personhood characterizes only a certain stage of 
human development. The beings we consider to be persons when they are adults 
must have had the same status at the time that their potentiality already existed, 
but had not yet been actualized.
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Pitanje početka osobe u suvremenoj bioetici i metafizička rješenja

Katerina Rassudina*

Sažetak

Kao što ga ima svaki entitet, i ljudska osoba ima svoj početak. Kalkulacija toga tre-
nutka ovisi o definiciji određenoga filozofa. Takva kalkulacija rezultira uporabom 
jednoga ili drugoga načina rješavanja moralnih pitanja koja se odnose na status fe-
tusa. Ovaj članak govori o pitanju trenutka nastanka osobe, temeljeći se na metafizi-
ci. Autor ukazuje na nedostatke i prednosti nekih tvrdnji analizirajući one argumente 
na kojima se temelje. Začeće, implantacija fetusa u zid maternice i promatranje 
aktivnosti mozga smatraju se vjerojatnim trenutcima početka osobe. Jedan argument 
u prilog početka osobe u vrijeme začeća kontinuitet je i dosljednost njezina razvitka. 
Oblikovanje zigota može se poistovjetiti bitnom promjenom kod Aristotelova pristu-
pa, nastankom nove tvari, a to je osoba. Pristupom individualizacije koji predlaže 
Duns Škot, može se potkrijepiti teorija prema kojoj implantacija fetusa u zid ma-
ternice predstavlja početak nove osobe. Osim individualizacije, uvjet za postojanje 
osobe manifestacije su racionalnosti, što se događa samo nakon određenoga razvoja 
mozga. Tvrdnja suprotna toj teoriji koristi pojam aktivne potencijalnosti (npr. Peter 
Lee) čije ishodište pronalazimo u misli Bonaventure.

Ključne riječi: osoba; fetus; individualizacija; svjesnost; potencijalnost

* Dr. sc. Katerina Rassudina, Institut za religijske znanosti sv. Tome Akvinskog u Kijevu. Adresa: 
Derevlanska 13, Kijev, Ukrajina, 04 119. E–adresa: rassudina.k@gmail.com



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


