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�8NCHCB5 ;CQ<FS>8>@ H5EFGHICBS Q8-5B5KG;B5E>CM ]5;K<N8BBO +5;@E>@T -5K+5Q@-
JGMB@T K8>C;G8FGN B8 5EB5NG -5+5FGKC;GN 2-LGH;5-EGC>@FKC>8-;@F8>< Q +5FGNGBGF+G;5-
FGH5B5K, B8+5NBCB@T LGH;5-EG8+8>@>5K. �@ONFCB5 N+F@N +;@;5H@ >8 -GFS-5E>G +5;5<>N5-
;*N8?8 G BC5;L8BG?B5L5 B8+5NB*N8?8 B8 ]GQ@-5-KCT8BG?BG NF8E>@N5E>G -5K+5Q@JGMB@T 
K8>C;G8FGN.  

The results of forming regularities investigation of porous composition materials on the 
basis of 2-hydroxyethylmethacrylate-polyvinylpirrolidone copolymers with hydroxyapatite 
have been shown. The influence of nature and amount of inorganic filler on physical and 
mehanical properties of composition materials have been found.  

D5E>8B5N-8 +;5RFCK@ G PP QN’OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. 
���nu m ��e��k-
#���x�+ *'"o#&j (%h�(�"i ����"�#u��#��"i '&)"�(!'%)!���"i j&������ n *'"o#&j� ����"�#&��l 
)�(!)"�"i !)����� ���(#��") '�m��+ +�'%'$�h��+ �!'%h��� % '�m� "ox�'��+ *"x)"�k&�� !'��j�-
!�h�"$" +�'�)!&'%, m�*�#��"-�&(!'%)!����+ h� *%+#����+ *'"�&(��, )"!'� *"!'&o%u!�, �&'��)", 
�"�$"!'���#"$" o�$�!"&!�*�"$" �j*#��!"#"$�h�"$" #�)%����l �m m�(!"(%����lj &g&)!����+ "(!&"-
*#�(!�h��+ j�!&'��#��. �#l ��'�x&��l ��+ *'"o#&j m�(!"("�%u!�(l '�m�� ��!h�m�l�� � m�'%o�k�� 
*'&*�'�!� !� )"j*"m�!�� j�!&'��#�, (!�"'&�� �� "(�"�� $��'")(��*�!�!% !� !'�)�#���eg"(g�!% [1], 
�" j�(!l!� +�j�h�� &#&j&�!� � !�)�+ (�j�+ e"���+ g"'j�+, � l)�+ �"�� *&'&o%��u!� % k��"j% 
"'$���mj�. 
 ����"�#u��#���e +�'%'$�i �� (%h�(�"j% &!�*� m�(!"("�%u!� *'&*�'�!� �#"$&��"$" !� 
)(&�"$&��"$" *"+"�k&��l, ��$"!"�#&�� m )�(!") #u���� !� �&#�)"i '"$�!"i +%�"o�. 
���) % m�'lm)% �m 
h�(#&���j� (*�#�+�j� '�m�"j���!��+ m�+�"'u���� % !��'��, % '"m���&��+ )'�i��+ "(!����j h�("j 
��eo�#�x�e ��!&'&( (!��"�#l!� (��!&!�h�� *'&*�'�!�, )"!'� n (!�e)�j� �" j�)'"o�"#"$�h�"$" m�o'%�-
�&��l !� m��!�� �" o�"�&$'�����i *�(#l *&'&(��)� � m�j��&��l �#�(��j� !)�����j� '&��*�n�!�. � ��x"$" 
o")%, l)�" $"!%u!� )"j*"m���e�� j�!&'��#�, ��*"��&�� *'�'"���j $��'")(��*�!�!"j, !" �"��, m�m��h�e, 
�"�"#� )'�+)� � i+�� j����(�� +�'�)!&'�(!�)� m��h�" *"(!%*�u!�(l �#�(!��"(!lj )�(!)�.  

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. �"k#���j (*"("o"j %(%�&��l �&�"#�)�� )�#���e-

g"(g�!��+ j�!&'��#�� n *"n�����l i+ m *"#�j&'�"u j�!'��&u, m��!�"u �*'"�"�k !'���#"$" h�(% 
���!�"'u��!� !� mo&'�$�!� ���!"j�h�% *"�&'+�u, g"'j% !� "o’nj '&(!��'"���"i !�)�j (*"("o"j 
)�(!)�, � !�)"k, l)� mj"k& m�’lm�!� j�!&'��#� % n���% (!'%)!%'%, o�k��" *"'�(!%, � (*'�l!�j& 
&g&)!���"j% �'"(!���u )�(!)"�"i !)����� [2]. �"#�j&'�� j�!'��l, ")'�j �#�(!��"(!&e m�’lm�"$", 
*"����� j�!� �#�(!���(!� �jj"o�#�m���i � ����#��&��l m *'"$�"m"���"u x���)�(!u #�)�'(�)"$" 
*'&*�'�!%. �#l !�)�+ ��#&e *&'(*&)!����j� n *"#�j&'�� $��'"$&#�, m")'&j�, �� "(�"�� )"*"#�j&'�� 
(j&!)�)'�#"��+ &(!&'�� $#�)"#�� m *"#�����#*�'"#��"�"j (�	�), l)� n o�"��&'!��j� � &g&)!���" 
��)"'�(!"�%u!�(l „in vivo” !� “in vitro” [3]. ��)� �"(#��k&��l, �� ����e h�(, n �"��j� � j�u!� 
*&'(*&)!��% &g&)!���"$" *'�)!�h�"$" m�(!"(%����l. 

 
�C>8 ;5R5>@. �"m'"o�!� ��*"��&�� $��'")(��*�!�!"j (��) �"�� )"j*"m���e�� j�!&'��#� �� 

"(�"�� ()")*"#�j&'�� 2–$��'")(�&!�#j&!�)'�#�!% (����) m �"�"'"mh����j� *"#�j&'��j� j�!'�-

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua



 453

�lj� m �	� !� *"#�&!�#&�$#�)"#u (���), l)� o%#� o *'���!��j� �#l m�(!"(%����l % j&������ �#l 
*'"�&(�� "(!&"$&�&m%, � �"(#���!� i+�� "(�"��� g�m�)"-+�j�h�� !� j&+���h�� �#�(!��"(!�. 

 
�CQ<FS>8>@ >8 PT 5RL5N5;CBBO. t#")"�% ()")*"#�j&'�m���u )"j*"m���e m��e(�u��#� % 

!&'j"x�g� �� *"��!'� m� !&j*&'�!%'� 348 � *'"!l$"j 4,5 $"�. ��(#l m�)��h&��l (��!&m% *"#�j&'�� 
m'�m)� "+"#"�k%��#� �" )�j��!�"i !&j*&'�!%'� 1,5–2 $"�. �&'&���e ���j&!' *"' m'�m)�� ��m��h�#� 
��j�'u����lj '"mj�'�� �"��ej&�x& 100 *"' �� j�)'"()"*� �t�-9, ��)"'�(!"�%uh� *'"$'�j% �#l 
"o'"o#&��l m��h&�� '"mj�'�� *"' Atlas.  

��$�#��% *"'�(!�(!� ��m��h�#� m� j&!"�"j ���&¨"#��. �$���" m ��j j&!"�"j m'�m") *"#�j&'% 
m��k%u!� % ��"+ �&mj�x%����+ '�����+ (��*'�)#��, % $&*!��� � �"��). ��$�#��% *"'�(!�(!� (W, %) 
'"m'�+"�%u!� m� g"'j%#"u 
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�&: V(, V – ���*"����" "o’nj (%+"i '&h"���� !� *'"("h&�"$" �"�"u m'�m)� % *"��!'�; �*, ��2
 � �$&*!  – 
���*"����" j�(� m'�m)� �� *"��!'�, % �"�� � � $&*!���; d�2
 � d$&*! – $%(!��� �"�� � $&*!��%.  


���j m &g&)!����+ � ��e*&'(*&)!����x�j ��*'lj)"j g"'j%����l )"j*"m���e��+ j�!&'��#�� �#l 
"(!&"$&�&m% n "�&'k���l *"'�(!�+ )"j*"m�!�� �� "(�"�� �&"'$���h��+ j�!&'��#�� � *"#�j&'�"i j�!'��� m 
"*!�j�#���j ���j&!'"j *"' 1–1,5 jj. �� !&+�"#"$�h�� � &)(*#%�!���e�� �#�(!��"(!� !�)�+ j�!&'��#�� 
�*#���!�j%!� (*������"x&��l )"j*"�&�!�� % ��+����e )"j*"m���i, '&k�j� "!�&'�k&��l, *'�'"�� !� 
)�#�)�(!� *"'"%!�"'u��h�. 
 m�’lm)% m ��j % '"o"!� �� *&'x"j% &!�*� �"(#��k%��#� �*#�� *'�'"�� 
*"'"%!�"'u��h�� �� g"'j%����l *"'�(!"i (!'%)!%'� !� g�m�h�� �#�(!��"(!� )"j*"m�!��. t�m"�"u *"#�j&'-
j"�"j&'�"u )"j*"m���nu o%#� ��o'��� )"j*"m���l ()#��% [����]:[�	�] = 7:3 j�(.h., l)� m� *"*&'&�-
��j� �"(#��k&��lj�, ��)"����j� �� )�g&�'� ���� [4], ���m��h�n!�(l ��(")�j� !&+�"#"$�h��j� 
�#�(!��"(!lj� � n '&�)��e�"m��!�"u, �" �& ��j�$�n ��(")�+ !&j*&'�!%'��+ '&k�j�� !�&'��&��l. ª) 
*"'"%!�"'u��h� o%#� ��)"'�(!��� +#"'"g"'j, j&!�#&� +#"'�(!�e, ��)#"*&�!��, $&)(��, �j"��u )�'o"��! 
!� )�#���u +#"'��. �&'x� h"!�'� g"'j%u!� *"'� *�� h�( ��*�'"�%����l m� !&j*&'�!%'� (��!&m%, �j"��u 
)�'o"��! – ���(#��") '"m*��% � ����#&��l #&!)�+ '&h"���, )�#���u +#"'�� – *�(#l ��j�����l *�� h�( 
$��'�!���i � *"��#�x"$" ��(%x%���l j�!&'��#%. 
�&'k��� '&m%#�!�!� ���&�&�� � !�o#. 1. 

 
F�G��H
 1 

�+F@N +;@;5H@ +5;5<>N5;*N8?8 B8 ]GQ@?BG NF8E>@N5E>G -5K+5Q@JGMB@T K8>C;G8FGN 
(TbBQ:I�I:IbT-400= 7:3:2 ��	. �., [TQ]=70 ��	. %,  [IX]=1 ��	. %, F= 348 R) 

� 
m/* 

�"'"%!�"'u��h 
��#�)�(!� 

*"'"%!�"'u��h�, j�(.% 
�"'�(!�(!�, 

W, % 
dn, 
jj 

PDI 

j"��� $%(!��� 
*"#�j&'%, )$/j3 

1 +#"'"g"'j 18 41,5 0,790 2,69 1125 
2 j&!�#&� +#"'�(!�e 10 54,4 1,280 2,05 714 
3 ��)#"*&�!�� 10 67,4 0,935 1,27 419 
4 $&)(�� 10 *"'� �& %!�"'. – – – 
5 �j"��u )�'o"��! 10 67,3 0,375 1,76 518 
6 )�#���u +#"'�� 5 66,5 0,290 1,71 1008 

I���
���. dn – (&'&���e ���j&!' *"', PDI – *")�m��) *"#���(*&'(�"(!�. 
 
ª) ����" m "�&'k���+ '&m%#�!�!��, !�#�)� % '�m� m�(!"(%����l $&)(��% �& g"'j%n!�(l *"'�(!�e 

j�!&'��#. 
 ��*��)% �&"'$���h��+ *"'"%!�"'u��h�� )�#���u +#"'��% !� �j"��u )�'o"��!% "!'�j��� 
)"j*"m���e�� j�!&'��#� ��(")"*"'�(!� m �'�o��j� *"'�j�, '"mj�' l)�+ �& *&'&���%n 0,4 jj. ��� 
h�( ��)"'�(!���l "'$���h��+ +#"'"g"'j%, j&!�#&�% +#"'�(!"$" !� ��)#"*&�!��% g"'j%u!�(l 
j�!&'��#� m �&"o+����j '"mj�'"j *"'. 
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)'�j *'�'"�� *"'"%!�"'u��h�, �� �#�(!��"(!� )"j*"m���e��+ j�!&'��#�� m��h�"u j�'"u 
�*#���n e"$" )�#�)�(!�. 
()�#�)� (&'&� *&'&#�h&��+ *"'"%!�"'u��h�� ��)#"*&�!�� g"'j%n 
��e"��"'����x� *"'� (*")�m��) *"#���(*&'(�"(!� 1,27), !"j% e"$" o%#" ��o'��" o�m"��j �#l 
*"��#�x�+ �"(#��k&��. 	*#�� )�#�)"(!� ��)#"*&�!��% � ��+����+ )"j*"m���l+ �� g�m�)"-j&+���h�� 
�#�(!��"(!� �m�'��� ��*"��&�"$" j�!&'��#% ���h�#�, �"(#��k%uh� )"j*"m���i m '�m��j �j�(!"j 
*"'"%!�"'u��h� – 2, 5, 7, 10 � 20 %. �&m%#�!�!� �"(#��k&�� ���&�&�� � !�o#. 2. 

 
F�G��H
 2 

�+F@N -GFS-5E>G +5;5<>N5;*N8?8 (J@-F5+CB>8B<) B8 NF8E>@N5E>G K8>C;G8FGN 
(TbBQ:I�I:IbT-400= 7:3:2 ��	.�., [TQ]=70 ��	.%, [IX]=1 ��	.%, F= 348 R) 

� 
m/* 

��#�)�(!� 
��)#"*&�!��%, j�(. % 

�"'�(!�(!�, 
W, % 

dn,  
jj 

PDI 
j"��� $%(!��� 
*"#�j&'��, )$/j3 

�'����l j���"(!�  
*'� (!�()%, ��� 

1 2 36,0 *"'� "����h�� 
�&#�)� �&'���"j�'��

– 1280 98,3 

2 5 66,1 1,792 1,79 648 99,4 
3 7 66,9 1,510 1,46 531 99,9 
4 10 67,4 0,935 1,27 419 102,6 
5 20 76,3 1,928 1,35 – 107,6 

 
ª)�(�& (*��u����l )"j*"m���e�"$" j�!&'��#% (*"(!&'�$�#� m� �j�(!% ��)#"*&�!��% % 

)"j*"m���i ��� 5 j�(. %. �� j&�x"$" �j�(!% j�!&'��# (*��u���(l (%��#���j� "����h��j� *"'�j�. 
��#&k��(!� �&#�h��� ���j&!'� *"' ��� �j�(!% ��)#"*&�!��% j�n &)(!'&j�#���e +�'�)!&' m j���-
j�#���j m��h&��lj m� �j�(!% *"'"%!�"'u��h� 10 %. 	"��"h�(, j&+���h�� �#�(!��"(!� )"j*"m�!�� 
mj��uu!�(l �&m��h�" (��� 99,4 �" 107,6 ���). 

�"(#��k&��l '"m*"��#&��l *"' m� '"mj�'�j� *")�m�#� ('�(%�")), �" ��e"��"'����x� m� 
'"mj�'�j� *"'� g"'j%u!�(l m� �j�(!% ��)#"*&�!��% 10 j�(. %. �� o�#�x"$" �j�(!% ��)#"*&!��% 
*"'%h m �'�o��j� g"'j%u!�(l !�)"k g'�)��i �&#�)�+ *"', ���(#��") h"$" m'"(!�n *")�m��) 
*"#���(*&'(�"(!�. 
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 ���������>���� (H�����������) �� ������
����
 ��� �� ����
����: 

TbBQ:I�I:IbT-400= 7:3:2 ��	. �., [TQ]=70 ��	. %,  [IX]=1 ��	. %, F= 348 R 
 
�#l '"m'"o#&��l ()#��% j�!&'��#% �#l "(!&"$&�&m% �"(#��k%��#� �*#�� )�#�)"(!� ��*"�-

�u��h� $��'")(��*�!�!% �� g"'j%����l )"j*"m�!% !� e"$" �#�(!��"(!�. �&m%#�!�!� ��+ �"(#��k&�� 
���&�&�� � !�o#. 3. 
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F�G��H
 3 
�+F@N -GFS-5E>G LGH;5-EG8+8>@>< B8 NF8E>@N5E>G -5K+5Q@>GN 

(TbBQ:I�I:IbT-400= 7:3:2 ��	. �., [IX]=1 ��	. %, 
 F= 348 R, ���������>��� – H���������� (10 ��	. %) 

� 
m/* 

��#�)�(!� ��, 
j�(. %  

�"'�(!�(!�,  
W, % 

dn, jj PDI 
�'����l j���"(!� *'� 

(!�()%, ��� 
1 0 �"'� �& %!�. – – 85,8 
2 25 90,1 1,190 1,99 98,8 
3 50 80,4 1,195 1,98 100,7 
4 70 67,4 0,935 1,27 102,6 
5 100 67,3 1,405 1,76 100,7 
6. 150 38,9 0,456 1,69 94,4 

 
ª) *")�m�#� "�&'k��� '&m%#�!�!� �"(#��k&��, *'� "!�&'�k&��� )"j*"m���i o&m $��'")(��*�!�!% 

"!'�j�!� (*��&��e j�!&'��# �& ���#"(l ����!� m� ��l��"(!� "*!�j�#��"i )�#�)"(!� (*��u��#��"$" �$&�!�. 

 !�)"j% ��*��)%, �� ��x *"$#l�, (*��&��l ���o%#"(� �& �" !"$" h�(%, )"#� )"j*"m���l *"h�#� 
��!&�(���" !�&'��%!�. 	"��"h�(, % �"(#��k%���"j% ��!&'��#� �j�(!% $��'")(��*�!�!% 25–150 j�(. % 
*'"(#��)"�%n!�(l h�!)� m�#&k��(!� – �m mo�#�x&��lj �j�(!% ��*"��u��h� *"'�(!�(!� j�!&'��#% 
mj&�x%n!�(l. 
h&����", �" �(�%n l)&(� "*!�j�#��& m��h&��l �j�(!% $��'")(��*�!�!%, �#l l)"$" 
*"'�(!�(!� j�!&'��#% o%�& ��e���"u. �& "o¨'%�!"�%n *"!'&o% *"��#�x�+ �"(#��k&�� % ��"j% 
��*'lj)%.  

��e"��"'����x�e m� *"'�(!�(!u j�!&'��# m ��ej&�x"u %j"��"u $%(!��"u � ��e����j 
m��h&��lj j���"(!� *�� h�( (!�()���l (g"'j%��#� m� �j�(!% $��'")(��*�!�!% % )"j*"m���i 70 j�(. %. 

 
�@EB5N-@. �"m'"o#&�� �"�� *"'�(!� *"#�j&'�� )"j*"m���e�� j�!&'��#� �� "(�"�� )"*"#�j&'�� 

2-$��'")(�&!�#j&!�)'�#�!% m *"#�����#*�'"#��"�"j, l)� ��*"��&�� $��'")(��*�!�!"j, m '&$%#�"���"u 
*"'�(!�(!u !� ��(")�j� g�m�)"-j&+���h��j� *")�m��)�j�, �" *&'&�o�h�n i+�n *"��#�x& &g&)!���& 
��)"'�(!���l � *'"�&(�+ "(!&"$&�&m%. �"(#��k&�" *"'"%!�"'&��l � )"j*"m���e��+ j�!&'��#�+ *�� 
��nu *"'"%!�"'u��h�� '�m�"i *'�'"��, �� *��(!��� h"$" "o$'%�!"���" ��o�' &g&)!���"$" *"'"-
%!�"'u��h� – ��)#"*&�!��% % )�#�)"(!� 10 j�(. %. t&m $��'")(��*�!�!% "!'�j�!� (*��&��e j�!&'��# 
�& ���#"(l ����!� m� ��l��"(!� "*!�j�#��"i )�#�)"(!� (*��u��#��"$" �$&�!�. 
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