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,QWURGXFWLRQ�
3HOYLF� RUJDQ� SURODSVH� �323�� LV� D� SHOYLF� IORRU�
G\VIXQFWLRQ� WKDW� GUDPDWLFDOO\� LQIOXHQFHV� ZRPHQ¶V�
TXDOLW\�RI�OLIH��,W�LV�EHOLHYHG�WKDW�WKH�QXPEHU�RI�ZRPHQ�
VXIIHULQJ� IURP�323� LQFUHDVH�PRUH� WKDQ� ����E\� �����
>�@��7UHDWPHQW�E\�QDWLYH�WLVVXH�UHSDLUV�KDYH�D�UHODWLYHO\�
KLJK�IDLOXUH�UDWH��������SUHVHQWLQJ�DV�UHFXUUHQFH�RU�323�
LQ� RWKHU� FRPSDUWPHQWV�� ,W� FDQ� EH� DGGUHVVHG� E\� D� QHZ�
RSHUDWLRQ��ZKLFK�PD\�WKHQ�XVH�DQ�LPSODQW�IRU�ZHDNHQHG�
RU�GDPDJHG�WLVVXH�UHSDLU��7KH�UHDVRQ�ZDV�WKDW��WKH�XVH�RI�
YDJLQDO�PHVK�KDYH�EHHQ�DVVRFLDWHG�ZLWK�D�KLJK�ULVN�RI�
JUDIW�UHODWHG� FRPSOLFDWLRQV� �*5&V��GXH� WR� LQVXIILFLHQW�
ELRFRPSDWLELOLW\� DQG� LQDSSURSULDWH� PHFKDQLFDO�
SURSHUWLHV� RI� ROG�IDVKLRQ� PDWHULDOV� >�@�� 7KRVH�
LQFRQYHQLHQW� FKDUDFWHULVWLFV� QHHGV� WR� EH� RYHUFRPH� E\�
QRYHO� DSSURDFKHV�� ,Q� ������ WKH� )RRG� DQG� 'UXJ�
$GPLQLVWUDWLRQ�RUGHUHG�PDQXIDFWXUHUV�RI�VXUJLFDO�PHVK�
LQWHQGHG�IRU�WUDQVYDJLQDO�UHSDLU�RI�DQWHULRU�FRPSDUWPHQW�
SURODSVH� WR� VWRS� VHOOLQJ� WKHLU� SURGXFWV� >�@�� 7KHUHIRUH��
WKLV� UHVHDUFK� DLPV� WR� VWXG\� DQ� DOWHUQDWLYH� VXUJLFDO�
WHFKQLTXH� IRU� 323� FRUUHFWLRQ�� 7KH� UHLQIRUFHPHQW� RI�
YDJLQDO� ZDOO� SURYLGHG� E\� ELRGHJUDGDEOH� FRJ� WKUHDGV���
7HFKQLTXH� LV� LQVSLUHG� E\� FXUUHQW� XVH� IRU� IDFH� OLIWLQJ�
SURFHGXUHV���
�
0DWHULDOV�DQG�0HWKRGV�
&RPPHUFLDOO\� DYDLODEOH� ������'� FRJ� WKUHDGV� �3&/�
��*������� PDGH� RI� SRO\FDSURODFWRQH� �3&/�� �<DVWULG��
&KLQD�� ZHUH� XVHG� LQ� WKLV� UHVHDUFK�� 6RZ¶� SRVWHULRU�
YDJLQDO�ZDOOV��FRQWURO�Q ���FRJ�Q ���ZHUH�XVHG�WR�VWXG\�
WKUHDGV� UHLQIRUFHPHQW� HIIHFW� H[� YLYR� E\� EDOO� EXUVW�
WHVWLQJ�� 7ZR� WKUHDGV� ZHUH� LQVHUWHG� LQWR� WKH� WLVVXH� YLD�
FDQQXOD�DW�����DQJOH��FUHDWLQJ�D�QRQ�ULJLG�UHLQIRUFHPHQW��
([SODQW� WHQVLRPHWU\�ZDV�GRQH�XVLQJ�EDOO� EXUVW� WHVWLQJ�
ZLWK�DQ�����PP�SOXQJHU�DW���PP�PLQ�VSHHG�XQWLO� WKH�
UXSWXUH��
�
5HVXOW�
7KUHDG�UHLQIRUFHG�YDJLQDO�WLVVXH�FRXOG�ZLWKVWDQG���1�RI�
DGGLWLRQDO�ORDG�WKDQ�XQWUHDWHG�WLVVXH��S��������VKRZLQJ�
LWV�VWUHQJWKHQLQJ�HIIHFW��)LJXUH�����6WLIIQHVV�LQ�D�FRPIRUW�
DQG� VWUHVV� ]RQH�ZDV� VLJQLILFDQWO\�KLJKHU� LQ� WKH� WLVVXHV�
UHLQIRUFHG� ZLWK� FRJ� WKUHDGV� �S������� S�������� 7KH�
GHIRUPDWLRQ� ZDV� VLPLODU� LQ� ERWK� JURXSV�� DQG� QR�
VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�FRPIRUW�]RQH�OHQJWK�ZHUH�
REVHUYHG�� LQGLFDWLQJ� WKDW� WKUHDGV� GR� QRW� DIIHFW� WLVVXH�
FRPSOLDQFH��
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'LVFXVVLRQ�
,QMHFWDEOH� ELRGHJUDGDEOH� FRJ� WKUHDGV� ZHUH� XVHG� IRU�
YDJLQDO�ZDOO� UHLQIRUFHPHQW�� DV� D� QRYHO� 323� WUHDWPHQW�
FRQFHSW�� 5HVXOWV� VKRZHG� WKDW� FRJ� WKUHDGV� SURYLGH�
LPPHGLDWH� DGGLWLRQDO� VWUHQJWK� WR� WKH� YDJLQDO� ZDOO� DQG�
GRQ¶W� LQWHUIHUH� ZLWK� SK\VLRORJLFDO� FRPSOLDQFH�� 7KLV�
WHFKQLTXH� KDV� VHYHUDO� DGYDQWDJHV���WUHDWPHQW� RI� HDUO\�
323�VWDJHV����WKH�WUDQVYDJLQDO�DFFHVV��ORFDO�DQHVWKHVLD��
��WKH�SRVVLELOLW\�WR�KDYH�D�YDJLQDO�GHOLYHU\�DIWHU�WKUHDGV�
LQVHUWLRQ��QRW�UHFRPPHQGHG�ZLWK�FRQYHQWLRQDO�PHVKHV��
��� QR� DGGLWLRQDO� DQFKRULQJ�SRLQWV� DQG���� GHJUDGDELOLW\�
UHGXFLQJ� WKH� PDWHULDO� EXUGHQ� GHFUHDVH� FKURQLF�
LQIODPPDWRU\� UHDFWLRQ�� 7KH� SURFHGXUH� FRXOG� EH�
SHUVRQDOL]HG��E\� WKH� LQMHFWHG� WKUHDGV�QXPEHU��PDWHULDO�
FKRLFH� DQG� WKUHDG� W\SH�� :H� K\SRWKHVL]H� WKLV� QHZ�
WHFKQLTXH� ZLOO� FRQWULEXWH� LQ� SUHYHQWLQJ� SURODSVH�
SURJUHVVLRQ�� DYRLGLQJ� PDMRU� VXUJHULHV� DQG� *5&V��
)XUWKHU� UHVHDUFK� ZLOO� IROORZ� WR� LQYHVWLJDWH� VKRUW� DQG�
ORQJ�WHUP�UHVSRQVH�RI�WKH�YDJLQDO�ZDOO�LQ�YLYR���
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Figure 1: Mechanical behavior of the sow vaginal wall 
with and without cog threads. A blue colored curve - an 
example to highlight studied tissues characteristics: 
comfort and stress zone stiffness; A- ultimate load, B- 
the maximum change in length at ultimate force; C- 
comfort zone length. 
�
5HIHUHQFHV�
�� :X�-0��HW�DO��2EVWHW�*\QHFRO�������������±����
�� )'$�KWWS���ZZZ�DPLIRUP�FRP�ZHE�GRFXPHQWV�ULVTXHV�

RS�FRHOLR�YDJL�IGD�QRWLILFDWLRQ�DERXW�YDJLQDO�PHVK�SGI���
�� �)'$��KWWSV���ZZZ�IGD�JRY�QHZV�HYHQWV�SUHVV�

DQQRXQFHPHQWV�IGD�WDNHV�DFWLRQ�SURWHFW�ZRPHQV�KHDOWK�
RUGHUV�PDQXIDFWXUHUV�VXUJLFDO�PHVK�LQWHQGHG�WUDQVYDJLQDO�

�
$FNQRZOHGJHPHQWV�
7KH� DXWKRUV� JUDWHIXOO\� DFNQRZOHGJH� IXQGLQJ� IURP� SURMHFW�
35(&2*),/�37'&�(0'�(0'�����������ILQDQFHG�
WKURXJK� )&7�� 7KLV� ZRUN� ZDV� VXSSRUWHG� E\� )&7�� WKURXJK�
,1(*,�� XQGHU� /$(7$�� SURMHFW� 8,'%������������ DQG�
8,'3�������������


