
1DACDACDACDACDACDACDACDACDACDACDACDAC®

BIO-ABSORBABLE HYDROGEL
BARRIER AGAINST INFECTION

®



22

CONTENTS

�� 352%/(06�2)�,1)(&7,21� � � � � � � �

�� 7+(�0(&+$1,60�2)�,1)(&7,21�� � � � � �

�� 352-(&7�5$7,21$/ (� � � � � � � � �

�� %,2&203$7,%,/,7<�6$)(7<�$66(660(17� � � � ��

�� ()),&$&<�� � � � � � � � � � ��

�� ,16758&7,216�$1'�&/,1,&$/�$33/,&$7,216� � � ��

�� 352&('85(�0 (7+2'�� � � � � � � ��

�� $33/,&$7,21�127(6�$1'�7(&+1,&$/�'$7$�� � � ��

�� 25$/�35(6(17$7,216�$7�&21*5(66(6� � � � ��

�� 6&,(17,),&�38%/,&$7,216� � � � � � � ��

�� %,%/,2*5$3+<� � � � � � � � � ��



�

�� ,�5�&�&�6��*DOHD]]L�2UWKRSDHGLF�,QVWLWXWH��0LODQ��,WDO\�

�� +HLGHOEHUJ�8QLYHUVLW\�+RVSLWDO��*HUPDQ\�

�� 2UWKRSDHGLF�'HSDUWPHQW�RI�.DWKROLHNH�8QLYHUVLWHLW�/HXYHQ��%HOJLXP

�� 'HSDUWPHQW�RI�2UWKRSDHGLFV�8QLYHUVLW\�LQ�8WUHFKW��1HWKHUODQGV�

�� &(57+��&HQWUH�IRU�5HVHDUFK�	�7HFKQRORJ\�+HOODV��/DULVVD��*UHHFH�

,'$&�(XURSHDQ�3URMHFW

DAC®LV�D�1RYDJHQLW®�SDWHQW�WKDW�ZDV�JUDQWHG�VXSSRUW�IXQGLQJ�IURP�WKH�(XURSHDQ�&RPPLVVLRQ�
ZLWKLQ�WKH�6HYHQWK�)UDPHZRUN�3URJUDP��*UDQW�$JUHHPHQW����������
7KH�UHDOLVDWLRQ�RI�WKLV�SURMHFW�LQYROYHG�WKH�SDUWLFLSDWLRQ�RI�ÀYH�PDMRU�(XURSHDQ�FHQWUHV�RI�
SULPDU\�VFLHQWLÀF�LPSRUWDQFH�

)RU�IXUWKHU�LQIRUPDWLRQ�YLVLW

www.i-dac.eu



��

%DFWHULDO� LQIHFWLRQV� DVVRFLDWHG� ZLWK� LPSODQWHG� ELRPDWHULDOV� UHSUHVHQW� WKH� PRVW� GHYDVWDWLQJ�
FRPSOLFDWLRQ� LQ� RUWKRSDHGLFV�� DQG� FRQVWLWXWH� WKH� ÀUVW� UHDVRQ� IRU� IDLOXUH� LQ� SULPDU\� NQHH�
UHSODFHPHQW� LPSODQWV� DQG� WKLUG� IRU� KLS� UHSODFHPHQW� LPSODQWV� (1, 2, 3, 4)�� ,QFLGHQFH� YDULHV�
EHWZHHQ������DQG����(5, 6, 7)�DQG�RFFXUV�HYHQ�XQGHU�H[FHOOHQW�DVHSWLF�FRQGLWLRQV�ZLWK�FRUUHFW�
VXUJLFDO�SURFHGXUH�DQG�DGHTXDWH�V\VWHPDWLF�SURSK\ODFWLF�DQWLELRWLFV�
,Q�WUDXPDWRORJ\��LQIHFWLYH�FRPSOLFDWLRQV�DIWHU�RVWHRV\QWKHVLV�RFFXU�LQ�D�SHUFHQWDJH�WKDW�YDULHV�
EHWZHHQ������DQG�����RI�FDVHV�DFFRUGLQJ�
WR� W\SH�� IUDFWXUH� VLWH� DQG� WKH� OHYHO� RI� ERQH�
H[SRVXUH�DQG�VRIW�WLVVXH�FRQWXVLRQ�
  
$V�ZHOO�DV�EHLQJ�YHU\� WD[LQJ�RQ� WKH�SDWLHQW��
UHYLVLRQ�VXUJHU\�EHFDXVH�RI� LQIHFWLRQ�FDQ�EH�
YHU\�FRVWO\�

7KH� FRVW� RI� UHYLVLRQ� IRU� LQIHFWLRQ� RQ� D� KLS�
WUDQVSODQW� LV� ���� WLPHV� KLJKHU� WKDQ� D� QRQ�
VHSWLF� UHYLVLRQ��DQG����� WLPHV�KLJKHU� WKDQ�D�
SULPDU\�LPSODQW (2.8).

352%/(06�2)�,1)(&7,21

0DLQ�ULVN�IDFWRUV��(9,10,11,12)

*HQHUDO�IDFWRUV
�� ,QWHUYHQWLRQ�VLWH��NQHH�������²������KLS�

�����²����
�� &R�PRUELG�FRQGLWLRQ��UHQDO�LQVXIÀFLHQF\��

GLDEHWHV��SHULSKHUDO�YDVFXODU�GLVHDVH��
UKHXPDWRLG�DUWKULWLV��PDOLJQ�WXPRXUV��
HWF��

�� 6PRNLQJ��DOFRKRO�DEXVH��GUXJ�DGGLFWLRQ�
�� 0DOQXWULWLRQ
�� 2EHVLW\
�� ,PPXQRVXSUHVVLRQ
�� &RUWLFRVWHURLG�WUHDWPHQW
�� 'HQWDO��VNLQ��XULQDU\��DQG�UHVSLUDWRU\�IRFL�

RI�LQIHFWLRQ�
�� 2OG�DJH

/RFDO�IDFWRUV
�� ,QWHUYHQWLRQ�W\SH��UHLQWHUYHQWLRQ��

SURORQJHG�GXUDWLRQ�RI�VXUJLFDO�
SURFHGXUH��OHYHO�RI�FRQWDPLQDWLRQ��
SUH�VXUJHU\�H[SRVXUH�RU�SUH�H[LVWHQW�
VXUJLFDO�VLWH�LQIHFWLRQ��HWF���

�� 'HQWDO��VNLQ��XULQDU\��DQG�UHVSLUDWRU\�
IRFL�RI�LQIHFWLRQ

�� 3UH�H[LVWHQW�DUWLFXODU�LQÀOWUDWLRQ�LQ�VDPH�
VLWH�

%DFWHULDO�FRQWDPLQDWLRQ�GXULQJ�LPSODQW�LQWHUYHQWLRQV��
'HVSLWH� WKH� XVH� RI� PRGHUQ� DQWLVHSWLF� WHFKQLTXHV�� LW� LV� VWLOO�
LPSRVVLEOH�WR�HOLPLQDWH�LQIHFWLRQV�LQ�RSHUDWLQJ�WKHDWUHV��
���� RI� VXUJLFDO� ÀHOGV� VKRZ� VRPH� IRUP� RI� EDFWHULDO�
FRQWDPLQDWLRQ�(13)�

3HUFHQWDJH�RI�EDFWHULD�
FRQWDPLQDWHG�6XUJLFDO�)LHOGV

hip implant

Infection

knee implant

25%
15%

63%

+LS�DQG�NQHH�LPSODQWV��WKH�SHUFHQWDJH�RI�VHSWLF�
GHWDFKPHQW�FRPSDUHG�WR�UHYLVLRQ�WRWDOV
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7KH� SDWKRJHQHVLV� RI� LQIHFWLRQV� IURP� LPSODQWV� RU� LQWHUQDO� À[DWLRQ� GHYLFHV�� JHQHUDOO\� EXW� QRW�
H[FOXVLYHO\�FDXVHG�E\�VWDSK\ORFRFFXV��DERXW�������LV�FKDUDFWHULVHG�E\�WKH�FDSDFLW\�RI�EDFWHULDO��
RU�PRUH�UDUHO\��IXQJDO�PLFURRUJDQLVPV�WR�FRORQLVH�WKH�VXUIDFHV�RI�LPSODQW�GHYLFHV�DQG�GLIIHUHQW�
ELRPDWHULDOV��IRUPLQJ�ELRÀOP�
:KHQ� WKH� LPSODQW� RU� VXUURXQGLQJ� WLVVXH� LV� FRQWDPLQDWHG�� D� ÚDFH� WR� WKH� VXUIDFHµ� RFFXUV�
EHWZHHQ�KRVW�FHOOV�DQG�EDFWHULD�(14)��&RPSDUHG�WR�WKH�LPPXQH�V\VWHP�FHOOV��EDFWHULD�KDYH�WKH�
DGYDQWDJH�RI�SRVVHVVLQJ�IDVWHU�UHSURGXFWLYH�SURFHVVHV�DQG�DQ�H[WUHPH�FDSDFLW\�IRU�DGDSWDWLRQ�
WR� WKH�HQYLURQPHQW��FRORQL]LQJ�EDFWHULD�DUH�DEOH� WR�EXLOG�XS�D�SURWHFWLYH�ELRÀOP�RQO\�D� IHZ�
KRXUV�DIWHU�WKHLU�ÀUVW�DGKHUHQFH�WR�DQ\�LPSODQWHG�GHYLFH��

7+(�0(&+$1,60�2)�,1)(&7,21

7UHDWPHQW�RI�LQIHFWLRQ�IROORZLQJ�RUWKRSDHGLF�RU�RVWHRV\QWKHWLF�LPSODQWV�UHTXLUHV�WDUJHWHG�DQG�
SURORQJHG�DQWLELRWLF�WUHDWPHQW�DVVRFLDWHG�ZLWK�DSSURSULDWH�DQG�FRPSOH[�VXUJLFDO�PDQDJHPHQW�

6HULRXV�VHTXHODH��SURORQJHG�SHULRGV�RI�GLVDELOLW\��KLJK�VRFLDO�DQG�HFRQRPLF�FRVWV�DVVRFLDWHG�
ZLWK�RUWKRSDHGLF�DQG�WUDXPDWRORJ\�LPSODQWV�PDNH�LW�HVVHQWLDO�WR�FRQVWDQWO\�LPSURYH�SUHYHQWLRQ�
WHFKQLTXHV��

%LRÀOP� IRUPDWLRQ� RFFXUV� LQ� WKUHH� VWDJHV�� ÀUVW� RI� DOO�
WKH�SDWKRJHQLF�DJHQWV�DGKHUH� WR� WKH� LPSODQW� VXUIDFH��
FKDQJLQJ�IURP�SODQNWRQLF�IRUP�WR�WKH�VHVVLOH�VWDWH��ÀJ�����

2Q�DGKHUHQFH�WKH\�SURSDJDWH�DQG�DUUDQJH�WKHPVHOYHV�
LQ�PXOWL�OD\HUHG�FRORQLHV��ÀJ�����IRUPLQJ�DQ�H[WUDFHOOXODU�
PDWUL[� FRPSRVHG� RI� SRO\VDFFKDULGHV� WKDW� FDQQRW� EH�
SHQHWUDWHG�E\�HLWKHU�WKH�SDWLHQW·V�LQQDWH�LPPXQH�V\VWHP�
RU�E\�DQWLELRWLF�WUHDWPHQWV��ÀJ����(15,16)��

ÀJ��

ÀJ��

ÀJ��
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DAC®���'HVFULSWLRQ��
'$&��LV�D�&ODVV�,,,��(&�PDUNHG�PHGLFDO�GHYLFH��FHUWLÀFDWH�Q��������������&(�,7$�1$�����
'$&��LV�FRPSRVHG�RI�WZR�ELRUHVRUEDEOH�SRO\PHUV��+\DOXURQLF�DFLG�DQG�3RO\�ODFWLF�DFLG
,W�LV�SURGXFHG�LQ�WKH�IRUP�RI�D�SRZGHU�WKDW��WR�REWDLQ�WKH�K\GURJHO�IRUPXODWLRQ��PXVW�EH�K\GUDWHG�
ZLWK�ZDWHU�IRU�SUHSDUDWLRQV�WKDW�DUH�LQMHFWDEOH�DORQH��RU�LQ�VROXWLRQ�ZLWK�DQ�DQWLELRWLF��7KH�LQGLFDWLRQ�
LV�WKH�SUHYHQWLRQ�RI�SHUL�LPSODQW�LQIHFWLRQ�
6DLG�SUHYHQWLRQ�LV�REWDLQHG�E\�FRDWLQJ�WKH�LPSODQW�FRPSRQHQWV�RU�LQWHUQDO�À[DWLRQ�GHYLFHV�ZLWK�
DAC®�K\GURJHO�EHIRUH�LPSODQW�LQVHUWLRQ�LQ�WKH�RSHUDWLQJ�WKHDWUH�LQ�RUGHU�WR�FUHDWH�D�SURWHFWLYH�
EDUULHU�DJDLQVW�EDFWHULDO�DGKHUHQFH�

352-(&7�5$7,21$/(

)LJ�� �� 6(0� LPDJH� RI� D� VDQG�
EODVWHG� WLWDQLXP� VXUIDFH� ZLWKRXW�
K\GURJHO��(QODUJHG���������[�

)LJ�� �� 6(0� LPDJH� RI� D� VDQG� 
EODVWHG� WLWDQLXP� VXUIDFH� ZLWK�
K\GURJHO��(QODUJHG���������[�

DAC®���6WUDWHJ\
7KH�DAC®�VWUDWHJ\�LV�EDVHG�
RQ�D�FRPELQDWLRQ�RI�IDFWRUV�DV�
IROORZV�
�� 5HGXFLQJ� WKH�H[SRVHG�DUHD� WR�

SRWHQWLDO� EDFWHULDO� DGKHUHQFH�
E\�DSSO\LQJ�D�K\GURJHO�FRDWLQJ�
WR�VXUIDFH�DUHDV�RI�WKH�LPSODQW�
WKDW�RWKHUZLVH�IRUP�VLWHV�ZKLFK�
IDFLOLWDWH� EDFWHULDO� DGKHUHQFH�
DQG�FRORQLVDWLRQ���)LJ������

�� ,QFUHDVLQJ� VXUIDFH� K\GURSKLOLFLW\� WKDQNV� WR� WKH� SUHVHQFH� RI� WKH� �K\GURSKLOLF�� K\GURJHO� WKDW�
SUHYHQWV�WKH�DGKHUHQFH�RI�EDFWHULD�DWWUDFWHG�WR�K\GURSKRELF�VXUIDFHV��

�� 7KH�FDSDFLW\�WR�WUDQVSRUW�DQG�UHOHDVH�DQWL�EDFWHULDO�VXEVWDQFHV�LQ�WKH�PRVW�HIÀFLHQW�DQG�WLPHO\�
PDQQHU�WR�FRXQWHU�EDFWHULDO�WUDQVIRUPDWLRQ�IURP�SODQNWRQLF�WR�VHVVLOH�IRUP���7KH�UHOHDVH�RI�WKH�
DQWLELRWLF�DQG�WKH�OHQJWK�RI�WLPH�WKH�K\GURJHO�UHPDLQV�LQ�VLWX�KDYH�EHHQ�DSSURSULDWHO\�PHDVXUHG�
WR�SUHYHQW�WKH�RQVHW�RI�UHVLVWDQFH�WR�WKH�DQWLELRWLF���)LJ�������

�� 'LVDJJUHJDWLRQ� WLPH�� 7KH� K\GURJHO� LV� FRPSOHWHO\� GLVDJJUHJDWHG� DQG� ELR�UHVRUEHG� E\� WKH�
LPSODQW�ZLWKLQ����KRXUV�VR�WKDW�LW�ZLOO�QRW�LQWHUIHUH�ZLWK�RU�KLQGHU�WKH�ERQH�WLVVXH�UHJHQHUDWLRQ�
SURFHVV���)LJ�����

ÀJ���ÀJ��� ÀJ���
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+\DOXURQLF�DFLG��+$��
+$�LV�D�QDWXUDO�SRO\VDFFKDULGH�SUHVHQW�LQ�DOO�OLYLQJ�RUJDQLVPV��,Q�WKH�KXPDQ�ERG\��LW�FRQVWLWXWHV�
WKH�PDLQ�FRPSRQHQW�RI� WKH�H[WUDFHOOXODU�PDWUL[��(&0��RI�FRQQHFWLYH�WLVVXH��,WV�PROHFXOH�KDV�
DQ�LGHQWLFDO�FKHPLFDO�VWUXFWXUH�LQ�EDFWHULD��DQLPDOV��DQG�KXPDQ�EHLQJV��6LQFH�LW�LV�FKHPLFDOO\�
LGHQWLFDO�LQ�DOO�VSHFLHV�DQG�DOO�W\SHV�RI�WLVVXH��K\DOXURQLF�DFLG�LV�FKDUDFWHULVHG�E\�WKH�IDFW�WKDW�
LW�LV�FRPSOHWHO\�ELRFRPSDWLEOH��
0RVW�RI�WKH�FHOOV�LQ�WKH�ERG\�DUH�DEOH�WR�V\QWKHVL]H�K\DOXURQLF�DFLG�GXULQJ�FHUWDLQ�VWDJHV�RI�
WKHLU�RZQ�OLIH�F\FOH��7KLV�LQYROYHV�LWV�IXQFWLRQ�LQ�YDULRXV�EDVLF�ELRORJLFDO�SURFHVVHV��
+$� GRHV� QRW� FRQWDLQ� RUJDQLVP�VSHFLÀF� SURWHLQ� DQG� WKHUHIRUH� LW� GRHV� QRW� WULJJHU� LPPXQH�
UHVSRQVH�GXULQJ�LPSODQWLQJ��7KLV�ODFN�RI�LPPXQRJHQLFLW\�PDNHV�+$�DQ�LQWHUHVWLQJ�FRPSRQHQW�
IRU�WKH�GHVLJQLQJ�RI�QHZ�ELRPDWHULDOV�(17)�
0DWHULDOV�FRDWHG�ZLWK�+$�VKRZ�OLPLWHG�EDFWHULDO�ELRÀOP�JURZWK�(18)��+\DOXURQLF�DFLG�WKDW�ZDV�
RULJLQDOO\�XVHG�DV�D�K\GURSKLOLF�SRO\PHU�WR�FRDW�SRO\XUHWKDQH�FDWKHWHUV�(19)�KDV�VKRZQ�UHGXFHG�
DGKHUHQFH�WR�6��HSLGHUPLGLV�(20, 21)��6XUIDFHV�FRDWHG�ZLWK�VXOSKDWHG�K\DOXURQLF�DFLG�VKRZ�D�
PDUNHG�UHGXFWLRQ�LQ�DGKHUHQFH�DQG�EDFWHULDO�JURZWK�FRPSDUHG�WR�QRQ�FRDWHG�VXUIDFHV�(22)�

DAC®���*HO�&RPSRVLWLRQ

2YHU�WKH�ODVW�WZHQW\�\HDUV��PRUH�WKDQ����PLOOLRQ�SHRSOH�KDYH�EHHQ�VXFFHVVIXOO\�WUHDWHG�ZLWK�
K\DOXURQLF�DFLG�EDVHG�SURGXFWV��DSSUR[LPDWHO\��������XQLWV�RI�+$�EDVHG�SURGXFWV�DUH�XVHG�
LQ�RUWKRSDHGLFV�HYHU\�\HDU��VRXUFH��0LOOHQQLXP�5HVHDUFK�*URXS���������

Certain hyaluronic acid surgical applications:

��3ODVWLF�VXUJHU\�²�)LOOHU

��2UWKRSDHGLFV�²�7UHDWPHQW�RI�RVWHRDUWKULWLV�RI�WKH�NQHH�

��2SKWKDOPRORJ\�²�DUWLÀFLDO�WHDUV�DQG�FDWDUDFW�WUHDWPHQW��

��7LVVXH�UHSDLU
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3RO\�ODFWLF�DFLG��3/$�
3RO\�ODFWLF� DFLG� �3/$�� LV� D� ELRGHJUDGDEOH� DQG� ELR� DEVRUEDEOH� V\QWKHWLF� SRO\PHU� REWDLQHG�
IURP�UHQHZDEOH�VRXUFHV�DQG� LQ�SDUWLFXODU�� IURP�FRUQ�RU�RWKHU�FHUHDOV�� WKURXJK� WKH�EDFWHULDO�
IHUPHQWDWLRQ�DQG�SRO\PHULVDWLRQ�RI�ODFWLF�DFLG���
1RW�RQO\�GRHV�WKLV�ELRPDWHULDO�FRPH�IURP�QDWXUDO�PDWHULDOV��LW�LV�HQWLUHO\�ELRGHJUDGDEOH��DQG�
FDQ� EH� FRQYHUWHG� QDWXUDOO\� WR�&2��DQG�+�2�� ,W� LV� RQH� RI� WKH� IHZ�SRO\PHUV� LQ�ZKLFK� WKH�
VWHUHRFKHPLFDO�VWUXFWXUH�FDQ�EH�HDVLO\�PRGLÀHG�E\�SRO\PHULVLQJ�D�FRQWUROOHG�EOHQG�RI�/�RU�'�
LVRPHUV�ZLWK�KLJK�PROHFXODU�ZHLJKW��DPRUSKRXV�RU�FU\VWDOOLQH�SRO\PHUV�WKDW�KDYH�EHHQ�*5$6�
OLVWHG��*HQHUDOO\�5HFRJQL]HG�$V�6DIH��
3'//$�DQG�3//$�EDVHG�PHGLFDO�GHYLFHV�DUH�ZLGHO\�XVHG�LQ�PHGLFDO�ÀHOGV��IRU�H[DPSOH��DV�VXWXUH�
WKUHDG��HVSHFLDOO\�LQ�RUWKRSDHGLF��PD[LOORIDFLDO�DQG�VSLQH�VXUJHU\��LQ�WKH�IRUP�RI�SODWHV��SLQV��
VFUHZV��HWF���VRPHWLPHV�UHSODFLQJ�PHWDO�PHGLFDO�GHYLFHV�(23)��5HFHQWO\�LW�KDV�EHHQ�HPSOR\HG�DV�
D�ORQJ�WHUP�ÀOOHU�LQ�SODVWLF�VXUJHU\��

Certain poly-lactic acid surgical applications 

��3ODVWLF�VXUJHU\���FRQQHFWLYH�WLVVXH�UHFRQVWLWXWLRQ

��2UDO�VXUJHU\���ERQH�UHJHQHUDWLRQ

��&RPSRQHQW�RI�ELR�DEVRUEDEOH�VXWXUH�WKUHDG

��0D[LOORIDFLDO�DEVRUEDEOH�VFUHZV

��2UWKRSDHGLF�VXUJHU\�²�H[SDQGLQJ�LPSODQWV�IRU�ÁDW�IHHW�DQG�FDOFDQHDO�VWRS�VFUHZV

��$EVRUEDEOH�LQWHUIHUHQFH�VFUHZV�IRU�OLJDPHQWV�

��$EVRUEDEOH�VXWXUH�DQFKRUV�

��$EVRUEDEOH�SLQV�IRU�RVWHRV\QWKHVLV��
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([SHULPHQWDOO\� LW� KDV� EHHQ� VKRZQ� WKDW� WKH� DSSOLFDWLRQ� RI� WKH� K\GURJHO� FRPELQHG� ZLWK� DQ�
DQWLELRWLF�DW�D�FRQFHQWUDWLRQ�RI������������PJ�PO��LV�HIÀFLHQW�LQ�EORFNLQJ�WKH�GHYHORSPHQW�
RI�V\VWHPLF�LQIHFWLRQ���GD\V�DIWHU�WKH�FRQWDPLQDWLRQ�ZDV�LQGXFHG��7KLV�REVHUYDWLRQ�IROORZHG�
DQ�LQMHFWLRQ�RI�YHU\�KLJK�LQLWLDO�EDFWHULDO�ORDGV������FIX���$Q�DQWLELRWLF�GRVH�RI��������PJ�LV�
FRQVLGHUHG�HIIHFWLYH�VLQFH�WKH�DQWLELRWLF�LV�DSSOLHG�LQ�D�WDUJHWHG�PDQQHU�GLUHFW�WR�WKH�VXUJLFDO�
VLWH�DQG�WKH�LPSODQW�VXUIDFH�(26)
7KH�UHFRPPHQGHG�FRQFHQWUDWLRQ�RI� WKH�DQWLELRWLF�XVHG� WR�UHFRQVWLWXWH�'$&®�K\GURJHO� LV� WKH�
UHVXOW�RI�UHVHDUFK�FDUULHG�RXW�DV�SDUW�RI�D�SURMHFW�ÀQDQFHG�E\�WKH�(XURSHDQ�&RPPLVVLRQ�ZLWKLQ�
WKH��WK�)UDPHZRUN�3URJUDPPH��WR�DVVHVV�K\GURJHO�UHOHDVH�NLQHWLFV��7KLV�UHVHDUFK�IRFXVHG�RQ�
YHULI\LQJ�WKH�DPRXQW�RI�VXEVWDQFH�UHOHDVHG�LQ�D�VSHFLÀHG�WLPH�VSDQ��ZLWK�WKH�DLP�RI�SUHYHQWLQJ�
EDFWHULDO�DGKHUHQFH��FRORQLVDWLRQ�DQG�FRQVHTXHQWO\�WKH�IRUPDWLRQ�RI�ELRÀOP����

&RPELQLQJ�'$&��ZLWK�DQ�DQWLELRWLF

'UXJ 7HVWHG�DQG�WKHUHIRUH�DGYLVDEOH�
FRQFHQWUDWLRQ�

0DLQ�IXQFWLRQ

9DQFRP\FLQ )URP����WR��� $QWLELRWLF
0HURSHQHP )URP����WR��� $QWLELRWLF
'DSWRP\FLQ �� $QWLELRWLF
*HQWDPLFLQ )URP����WR��� $QWLELRWLF
$PLNDFLQ )URP����WR��� $QWLELRWLF
7REUDP\FLQ )URP����WR��� $QWLELRWLF
&LSURÁR[DFLQ )URP����WR��� $QWLELRWLF
5LIDPSLFLQ )URP����WR��� $QWLELRWLF
&OLQGDP\FLQ )URP����WR��� $QWLELRWLF
'R[\F\FOLQH 'D����WR��� $QWLELRWLF
/LQH]ROLG )URP����WR��� $QWLELRWLF
'LFORIHQDF �� $QWL�ELRÀOP
6RGLXP�VDOLF\ODWH �� $QWL�ELRÀOP
1�DFHW\OF\VWHLQH )URP����WR���� $QWL�ELRÀOP
%LRDFWLYH�JODVV�6��3� )URP�����WR���� $QWLELRWLF�$QWL�ELRÀOP

DAC®�KDV�EHHQ�GHVLJQHG�DV�D�ELRGHJUDGDEOH�
FRDWLQJ�WR�DFW�DV�D�SK\VLFDO�EDUULHU�DJDLQVW�
EDFWHULDO�DGKHUHQFH�WR�WKH�LPSODQW�VXUIDFH���
7KH�FRPELQHG�DQWLELRWLF�LV�UHOHDVHG�LQ�VLWX�DW�
D�KLJK�FRQFHQWUDWLRQ�RYHU�D�VKRUW�SHULRG�RI�
WLPH��WR�SURYLGH�PD[LPXP�SURWHFWLRQ�DJDLQVW�
EDFWHULDO�DGKHUHQFH�DQG�ELRÀOP�IRUPDWLRQ��

'DWD�DYDLODEOH�RQ�ÀOH�1RYDJHQLW®���L�'$&�3URMHFW�²�6HYHQWK�)UDPHZRUN�3URJUDP



����

$OO� VDIHW\�DQG�HIÀFDF\� WHVWV� LQ� YLWUR�DQG� LQ� YLYR�KDYH�EHHQ�FDUULHG�RXW� LQ� FRPSOLDQFH�ZLWK�
FXUUHQW�UHJXODWLRQV�IRU�0HGLFDO�'HYLFHV��,62����������������

%,2&203$7,%,/,7<�6$)(7<�$66(660(17

'HUPDO�LUULWDWLRQ��WHVWV�SHUIRUPHG�RQ�WKUHH�DOELQR�UDEELWV�DSSO\LQJ�WKH�SURGXFW�LQ�WZR�DUHDV�RQ�
WKH�EDFN�RI�HDFK�DQLPDO�DQG�REVHUYHG�DW��������DQG����KRXU�LQWHUYDOV��1R�VLJQV�RI�HU\WKHPD�
RU�RHGHPD�LQ�DQ\�DQLPDOV��$FFRUGLQJ�WR�WKH�UHVXOWV�REWDLQHG�WKH�3ULPDU\�,UULWDWLRQ�,QGH[��3,,��
UHVXOWHG�DV�������DQG�WKH�LUULWDWLRQ�FODVVLÀFDWLRQ�LV�´QRQ�LUULWDQWµ��7DEOH���3,,�UHVXOW�FODVVLÀFDWLRQ�IRU�
UDEELW�VNLQ�LUULWDWLRQ�

'HOD\HG�K\SHUVHQVLWLYLW\��WHVW�SHUIRUPHG�RQ����JXLQHD�SLJV�����IRU�H[SHULPHQWDO�PDWHULDO�DQG�
��IRU�FRQWURO�JURXS��ZLWK�LQWUDGHUPDO�LQMHFWLRQV�RI�WKH�PDWHULDOV�LQ���VLWHV�IRU�HDFK�VROXWLRQ��WKH�
PDWHULDO�XQGHU�WHVWLQJ�GLG�QRW�FDXVH�DQ\�DOOHUJLF�UHDFWLRQ�RI�K\SHUVHQVLWLYLW\�ZKHQ�REVHUYHG�
DIWHU����DQG����KRXU�LQWHUYDOV��WDEOH����
$FXWH� LQWUDYHQRXV� V\VWHPLF� WR[LFLW\�� WHVW�SHUIRUPHG�RQ����PLFH�REVHUYHG�DW�����������DQG�
���KRXU�LQWHUYDOV�DIWHU�LQMHFWLQJ�PDWHULDO�H[WUDFW��$EVHQFH�RI�QHJDWLYH�SK\VLFDO�V\PSWRPV�DQG�
ZHLJKW�FKDQJH�
6XEDFXWH�V\VWHPLF�WR[LFLW\� WKLV�WHVW�ZDV�SHUIRUPHG�RQ�WZR�VSHFLHV�RI�DQLPDO��UDW�DQG�UDEELW��
XVLQJ�WZR�GLIIHUHQW�LQMHFWLRQ�PHWKRGV��VXEFXWDQHRXV�DQG�LQWUDPHGXOODU\�LQMHFWLRQ��

�VW�WHVW�SHUIRUPHG�RQ����UDWV�XVLQJ�VXEFXWDQHRXV�K\GURJHO�LQMHFWLRQV��2EVHUYDWLRQV�DIWHU���ZHHNV�
VKRZHG�QR� VLJQV�RI�ZHLJKW� FKDQJH�RU�FOLQLFDO� V\PSWRPV��'HVSLWH� WKHVH� UHVXOWV��ELRFKHPLFDO�DQG�
FRDJXODWLYH� EORRG� WHVWV� ZHUH� SHUIRUPHG� DV� ZHOO� DV� KLVWRORJLFDO� DQDO\VLV� EXW� QR� SDWKRORJLFDO�
DOWHUDWLRQV�ZHUH�GLVFRYHUHG���
�QG�WHVW�SHUIRUPHG�RQ�VL[�UDEELWV�E\�LQMHFWLQJ�WKH�H[SHULPHQWDO�PDWHULDO�LQWR�WKH�LQWUDPHGXOODU\�FDQDO�
RI�WKH�IHPXU��2EVHUYDWLRQV�DIWHU���ZHHNV�VKRZHG�QR�VLJQV�RI�ZHLJKW�FKDQJH��FOLQLFDO�V\PSWRPV��RU�
QHJDWLYH�EORRG�ELRFKHPLFDO�DOWHUDWLRQV�

6XE�FKURQLF�V\VWHPLF�WR[LFLW\��WHVW�SHUIRUPHG�RQ����UDWV�XVLQJ�VXEFXWDQHRXV�K\GURJHO�LQMHFWLRQV�
2EVHUYDWLRQV�DIWHU����ZHHNV��$EVHQFH�RI�ZHLJKW�FKDQJH�DQG�FOLQLFDO�V\PSWRPV��
'HVSLWH� WKHVH� UHVXOWV�� ELRFKHPLFDO� DQG� FRDJXODWLYH� EORRG� WHVWV� ZHUH� SHUIRUPHG� DV� ZHOO� DV�
KLVWRORJLFDO�DQDO\VLV�EXW�QR�SDWKRORJLFDO�DOWHUDWLRQV�ZHUH�GLVFRYHUHG�

3ULPDU\�,UULWDWLRQ�
,QGH[��3,,�

,UULWDWLRQ�FODVVLÀ-
FDWLRQ

��²���� 1RQ�LUULWDQW

����²���� 0LOG

����²���� 0RGHUDWH

����²���� 6HYHUH

7HVW�JURXS 5HDFWLRQ 5HDFWLRQ
���KRXUV ���KRXUV

3� � �
3� � �
3� � �
3� � �
3� � �
3� � �
3� � �
3� � �
3� � �
3�� � �

Table 1 3,,� UHVSRQVH�FODVVLÀFDWLRQ� IRU� LUULWD-
WLRQ� LQ� UDEELWV�� 7KH� 3ULPDU\� ,UULWDWLRQ� ,QGH[�
REWDLQHG� �HTXDO� WR� ������� LV� FODVVLÀHG� DV�
´QRQ�LUULWDQWµ��

Table 2�3RLQWV�DVVLJQHG�WR�HDFK�DQLPDO�LQ�WKH�WHVW�JURXS�DIWHU�
���DQG����KRXU�REVHUYDWLRQV�DFFRUGLQJ�WR�WKH�0DJQXVVRQ�DQG�
.OLJPDQ�VFDOH���ZKHUH��� �1R�YLVLEOH�UHDFWLRQ���

7HVWV�SHUIRUPHG�DW�WKH�ODERUDWRU\�RI�SUHFOLQLFDO�DQG�VXUJLFDO�VWXGLHV�DW�WKH�,5&&6�5L]]ROL�2UWKRSDHGLFV�
,QVWLWXWH��%RORJQD��,WDO\
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/RFDO�UHDFWLRQV�WR�LQ�YLYR�LPSODQW
5HVHDUFK�ZDV�FDUULHG�RXW�RQ����UDEELWV�WR�DVVHVV�WKH�ORFDO�UHDFWLRQV�WR�K\GURJHO�LQMHFWHG�LQWR�
WKH�LQWUDPHGXOODU\�FDQDO�RI�WKH�IHPXU��([SHULPHQWDO�WLPH�IUDPH�����ZHHNV��'$&®�K\GURJHO�ZDV�
LQMHFWHG� LQWR� WKH� ULJKW� IHPXU��ZKLOH� WKH� FRQWURO� K\GURJHO� �K\DOXURQLF�DFLG�EDVHG� LPSODQWDEOH�
GHYLFH��ZDV�LQMHFWHG�LQWR�WKH�OHIW�IHPXU���

5HVXOWV� DAC®�GLG�QRW�FDXVH�ERQH�LQÁDPPDWLRQ�UHDFWLRQV�DQG�RU�DQ\�GHJHQHUDWLYH�SURFHVVHV�
LQ�ERQH� WLVVXH�DW� LQWUDPHGXOODU\�FDQDO� OHYHO��+LVWRPRUSKRPHWULF�DQDO\VLV�GLG�QRW� UHYHDO�DQ\�
VLJQLÀFDQW�GLIIHUHQFHV�EHWZHHQ�'$&®�DQG�WKH�FRQWURO�K\GURJHO��

&RQFOXVLRQV��QR�VWUXFWXUDO�RU�KLVWRORJLFDO�DOWHUDWLRQ�DW�FRUWLFDO�DQG�WUDEHFXODU�ERQH�WLVVXH�OHYHO�
LQ�WKH�LQWUDPHGXOODU\�FDYLW\��)LJXUH���DQG�7DEOH����

)LJXUH����D��E��F��G�
+LVWRORJLFDO�LPDJHV�RI�FHUWDLQ�IURQWDO�VHFWLRQV�RI�WKH�ULJKW�ODWHUDO�FRQG\OH��(QODUJHG�����[�²�7ROXLGLQH�EOXH��)XFKVLQH�
DFLG�DQG�)DVW�JUHHQ�FRORUDWLRQ�

D E F G

Table 1�+LVWRPRUSKRPHWULF�DQDO\VLV�GLG�QRW�UHYHDO�DQ\�VWDWLVWLFDOO\�VLJQLÀFDQW�GLIIHUHQFH�EHWZHHQ�
DAC®�DQG�WKH�FRQWURO�PDWHULDO�ZLWK�D�ZLGHO\�DFFHSWHG�FOLQLFDO�DQG�ELRFRPSDWLELOLW\�SURÀOH

200

150

50

0

100

Periostium
(mm)

Endocortex
(mm)

Diaphysis
(mm2)

Bone marrow
(mm2)

Cortex
(mm2)

Cortex
(mm)

DAC® Control

,Q�YLYR�ELRFRPSDWLELOLW\
5HVHDUFK�FDUULHG�RXW�DW�WKH�'HSDUWPHQW�RI�2UWKRSDHGLFV��8QLYHUVLW\�0HGLFDO�&HQWHU�8WUHFKW��8WUHFKW��
7KH�1HWKHUODQGV������
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(IIHFW�RQ�LPSODQW�RVVHRLQWHJUDWLRQ

+LVWRORJLFDO� SURÀOH� RI� UDEELW� WLELDH� �FRORUDWLRQ� XVLQJ� EDVLF� )XFKVLQH� DQG� 0HWK\OHQH� EOXH��
LPSODQWHG�ZLWK�DQ�LQWUDPHGXOODU\�QDLO��EODFN�FLUFOH���FRDWHG�ZLWK�'$&®��
)RXU�ZHHNV�DIWHU�WKH�LPSODQW�LW�ZDV�REVHUYHG�WKDW�WKH�'$&® FRDWLQJ�KDG�FDXVHG�QR�LQWHUIHUHQFH�
ZLWK�WKH�ORFDO�RVVHRLQWHJUDWLRQ��
 

&RQFOXVLRQV� DAC®�GRHV�QRW�SURYRNH�DQ\�VWUXFWXUDO�
RU�KLVWRORJLFDO�DOWHUDWLRQV�DW�FRUWLFDO�DQG�WUDEHFXODU�
ERQH� WLVVXH� OHYHO� LQ� WKH� HQGRPHGXOODU\� FDYLW\��1R�
LQWHUIHUHQFH�ZDV�REVHUYHG�ZLWK�WKH�RVVHRLQWHJUDWLRQ�
LQ�WKH�DQLPDO�PRGHO��

,Q�YLWUR�ELRFRPSDWLELOLW\
�5HVHDUFK�FDUULHG�RXW�DW�WKH�,5&&6�5L]]ROL�2UWKRSDHGLFV�,QVWLWXWH��%RORJQD��,WDO\�

&\WRWR[LFLW\�²�*HQRWR[LFLW\�� WKH�PDWHULDO� UHVXOWHG�DV�EHLQJ�QRQ�F\WRWR[LF��QRQ�JHQRWR[LF�DQG�
QRQ�PXWDJHQLF��

,Q�YLWUR�GHJUDGDWLRQ
�5HVHDUFK�FDUULHG�RXW�DW�WKH�1RYDJHQLW�5HVHDUFK�ODERUDWRULHV��0H]]RORPEDUGR�²�71�²�,WDO\�

7KH� PDWHULDO� ZDV� UHDEVRUEHG� D� IHZ� GD\V� DIWHU� WKH� LPSODQW�� 7KH� PROHFXOHV� UHVXOWLQJ� IURP�
GHJUDGDWLRQ�ZHUH� K\DOXURQLF� DFLG� DQG� SRO\�ODFWLF� DFLG� WKDW� DUH�ZHOO�NQRZQ�ELR�DEVRUEDEOH�
PDWHULDOV��



��

(IÀFDF\�ZLWK�LQ�YLYR�SHUL�LPSODQW�LQIHFWLRQ�

EFFICACY

D�� /RFDO�DQWL�LQIHFWLYH�HIIHFW�RI�K\GURJHO�FRPELQHG�ZLWK�DQWLELRWLFV�DIWHU�FRQWDPLQDWLRQ�ZLWK�
����[���6�FIX
�� $QLPDO�PRGHO��UDEELW�
�� 6\VWHPLF�SURSK\OD[LV�ZLWK�9DQFRP\FLQ
�� :LOG�W\SH� EDFWHULDO� VWUDLQ� LQRFXODWLRQ� RI� 0HWKLFLOOLQ�UHVLVWDQW� 6WDSK\ORFRFFXV� DXUHXV�

�056$������FIX
�� *URXSV
���������6DQGEODVWHG�WLWDQLXP�QDLO���'$&�
���������6DQGEODVWHG�WLWDQLXP�QDLO���'$&�������9DQFRP\FLQ�
���������6DQGEODVWHG�WLWDQLXP�QDLO���'$&�������9DQFRP\FLQ�
�� 7LPH�IUDPH����GD\V
5HVXOWV��DIWHU���GD\V�WKH�K\GURJHO�FRPELQHG�ZLWK�9DQFRP\FLQ�UHGXFHG�WKH�EDFWHULDO�ORDG�E\�
XS�WR�������FRPSDUHG�WR�WKH�FRQWURO�JURXS��+\GURJHO�FRPELQHG�ZLWK�9DQFRP\FLQ�SUHYHQWV�
WKH�V\VWHPLF�GLIIXVLRQ�RI�ORFDO�LQIHFWLRQ��WDEOH���
Conclusions:�WKH�K\GURJHO�LQKLELWV�ORFDO�LQIHFWLRQ�LQ�YLYR��(26)

5HGXFWLRQ��

6ZDE %RQH 1DLO
���_DAC®�����9DQFRP\FLQ ����� ����� �����
���_DAC®�����9DQFRP\FLQ ����� ����� �����

Tab.1�5HGXFWLRQ�RI�WKH�ÀQDO�EDFWHULDO�ORDG�LQ�JURXSV���DQG���VHYHQ�GD\V�DIWHU�FRQWDPLQDWLRQ�ZLWK�����[�����
�6ZDE��LQWUDPHGXOODU\�FDQDO��VZDE�²�%RQH��ERQH�IUDJPHQW�����1DLO��LQWUDPHGXOODU\�QDLO

E�� 6\VWHPLF� HIIHFW� RI� K\GURJHO� FRPELQHG� ZLWK� DQWLELRWLFV� DIWHU� FRQWDPLQDWLRQ� ZLWK� KLJK� 
EDFWHULDO�ORDG��
$V�ZHOO�DV�WKH�ORFDO�HIIHFW��LW�ZDV�IRXQG�WKDW�WKH�K\GURJHO�FRPELQHG�ZLWK�9DQFRP\FLQ�LV�
HIÀFDFLRXV�LQ�LQKLELWLQJ�WKH�GHYHORSPHQW�RI�D�V\VWHPLF�LQIHFWLRQ�ZLWK�ORDGV�RI�����[�����FIX��
7KH�DSSOLFDWLRQ�RI�WKH�K\GURJHO�FRPELQHG�ZLWK�9DQFRP\FLQ�HYHQ�DW�D�FRQFHQWUDWLRQ�RI�OHVV�
WKDQ�����Z�Y��� LV�KLJKO\�HIÀFDFLRXV� LQ�EORFNLQJ�WKH�GHYHORSPHQW�RI�D�V\VWHPLF�LQIHFWLRQ�
HYHQ�ZLWK�YHU\�KLJK�LQLWLDO�EDFWHULDO�ORDGV�

FIX

(PR� (PR²
���BJHO !����(��� !����(���
���BJHO�ZLWK��� � �
���BJHO�ZLWK��� � �

Tab. 2�6\VWHPLF�EDFWHULDO�ORDG���GD\V�
DIWHU�FRQWDPLQDWLRQ�ZLWK�EDFWHULDO�ORDGV�RI�
���[����DQG����[����FIX�

(PR��EORRG�FXOWXUH�XQGHU�DHURELF�
FRQGLWLRQV

(PR²�EORRG�FXOWXUH�XQGHU�DQDHURELF�
FRQGLWLRQV

5HVHDUFK� FDUULHG� RXW� DW� WKH� ODERUDWRU\� RI� SUHFOLQLFDO� DQG� VXUJLFDO� VWXGLHV� DW� WKH� ,5&&6� 5L]]ROL� 
2UWKRSDHGLFV�,QVWLWXWH��%RORJQD��,WDO\�



����

F�� �/RFDO�DQWL�LQIHFWLYH�HIIHFW�RI�K\GURJHO�FRPELQHG�ZLWK�DQWLELRWLFV�DIWHU�FRQWDPLQDWLRQ�ZLWK�
105�FIX

7KH�JUDSK�VKRZV�WKH�HIIHFW�RI�WKH�
DAC®K\GURJHO�FRDWLQJ�FRPELQHG�
ZLWK� ��� 9DQFRP\FLQ�� LQ� WKH�
SUHYHQWLRQ�RI�LQIHFWLRQV�LQGXFHG�E\�
D� VWURQJ� LQWUDRSHUDWLYH� LQRFXOXP�
����� FIX� WKDW� UHSUHVHQWV� D� ZRUVW�
FDVH� H[SHULPHQWDO� FRQGLWLRQ�� RI�
6WDSK\ORFRFFXV� DXUHXV� �:RRG�
��³$7&&��������(25)�

7KLV�UHVHDUFK�FDUULHG�RXW�DW�WKH�8QLYHUVLW\�RI�8WUHFKW��ZDV�DLPHG�DW�GHPRQVWUDWLQJ�WKH�FRPSDULVRQ�
EHWZHHQ�WZR�JURXSV�RI�UDEELWV��
���VW�JURXS��QR�K\GURJHO�'$&®

���QG�JURXS��K\GURJHO�'$&®������9DQFRP\FLQ
7R�UHSUHVHQW�DQ�HYHQ�IXUWKHU�´ZRUVW�FDVHµ�H[SHULPHQWDO�FRQGLWLRQ��QR�JURXSV�ZHUH�DGPLQLVWHUHG�
V\VWHPLF�SURSK\ODFWLF�DQWLELRWLFV��ZKLFK�LV�QRUPDOO\�HVWDEOLVKHG�SUDFWLFH���
$OO�UDEELWV�UHFHLYHG�D�VDQGEODVWHG�WLWDQLXP�LQWUDPHGXOODU\�QDLO�LPSODQW�LQ�WKH�WLELD��7KH�WLELD�
FDYLW\�ZDV�FRQWDPLQDWHG�ZLWK�D�VWURQJ�LQRFXOXP�RI�����PLFUROLWUHV�RI�VROXWLRQ�FRQWDLQLQJ�����
FIX�RI�6��DXUHXV�LPPHGLDWHO\�SULRU�WR�WKH�LPSODQW�
$IWHU� ��� GD\V� LW� ZDV� REVHUYHG� WKDW� WKH� ´'$&®K\GURJHO� �� 9DQFRP\FLQ� JURXS� VKRZHG� QR�
DOWHUDWLRQV�LQ�WKH�VHURVDQJXLQHRXV�SDUDPHWHUV��QHXWURSKLO�FRXQW��HU\WKURF\WH�VHGLPHQWDWLRQ�UDWH�
�(65��RU�ZHLJKW�ORVV��

([FHSW�IRU�RQH�H[DPSOH��WKH�UDEELWV�LQ�WKH�´QR�'$&®K\GURJHO�´�JURXS�VKRZHG�SRVLWLYH�VLJQV�
RI�EDFWHULD�LQ�WKH�WLELD�DUHD��ZKLOH�QRQH�RI�WKH�UDEELWV�LQ�WKH�´'$&®K\GURJHO���9DQFRP\FLQµ�
JURXS�KDG�SRVLWLYH�EDFWHULDO�FXOWXUH��
7KH�GLIIHUHQFH�EHWZHHQ�WKH�K\GURJHO���9DQFRP\FLQ�JURXS�DQG�WKH�QDLO�LPSODQW�JURXS�ZLWKRXW�
FRDWLQJ�ZDV�VWDWLVWLFDOO\�VLJQLÀFDQW��3� �������WZR�WDLOHG�)LVKHU·V�H[DFW�WHVW��
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6\QHUJLVWLF�DQWLELRWLF�HIIHFW��,Q�YLWUR�WHVWLQJ�

7KH�PLQLPXP� LQKLELWRU\� FRQFHQWUDWLRQ� �0,&�� RI� WKH� FRPSRXQGV� WHVWHG� LQ� FRPELQDWLRQ�ZLWK�
DAC®�UHVXOWHG�DV�EHLQJ�UHGXFHG�GHPRQVWUDWLQJ�WKH�V\QHUJLVWLF�HIIHFW�RI�WKH�DVVRFLDWLRQ�EHWZHHQ�
WKH�K\GURJHO�DQG�WKH�FRPSRXQGV�H[DPLQHG��WDEOH����
8VHG�LQ�FRPELQDWLRQ�ZLWK�GLIIHUHQW�DQWLEDFWHULDO�GUXJV�'$&®�GHPRQVWUDWHG�JUHDWHU�DQWLEDFWH-
ULDO�DFWLRQ�WKDQ�WKH�UHVSHFWLYH�DQWLELRWLFV�ZKHQ�HPSOR\HG�DORQH (25) 

9DQFRP\FLQ 9DQFRP\FLQ�
��'$&®

*HQWDPLFLQ *HQWDPLFLQ�
��'$&®

6��DXUHXV ��� ��� 2 1
6��HSLGHUPLGLV � 1 2 ���
(��IDHFDOLV 2 ��� !��� ��

7KH�DQWLEDFWHULDO�DQG�DQWLELRÀOP�DFWLRQ�RI�'$&®��VWXGLHG�XVLQJ�WKH�&KULVWHQVHQ�PHWKRG�� (24) 
FRPELQHG�ZLWK�GLIIHUHQW�GUXJV��YHULÀHG�GXULQJ�SUHOLPLQDU\�WHVWLQJ�DQG�UHFRUGHG�LQ�WDEOH���(25)���
'DWD�ÀJXUHV�FRLQFLGH�IRU�ERWK�6WDSK\ORFRFFXV�DXUHXV��IRU�6WDSK\ORFRFFXV�HSLGHUPLGLV��DQG�RQ�
WKH�VDQGEODVWHG�WLWDQLXP�VXUIDFHV��&R�&U�RU�3(��WDEOH������

Table 1 0,&�RI�FHUWDLQ�FRPSRXQGV�WHVWHG�LQ�FRPELQDWLRQ�ZLWK�'$&®

Table 2�6WDSK\ORFRFFXV�DXUHXV�JURZWK�LQKLELWHG�E\�'$&®�JHO�FRPELQHG�ZLWK�YDULRXV�GUXJV�
�H[SHULPHQWV�RQ�WLWDQLXP�GLVNV�ZLWK�DQ�DYHUDJH�RI�WKUHH�UHSHWLWLRQV�

Antibiotic Concentration %LRÀOP�LQKLELWLRQ
Measured after

%DFWHULDO�JURZWK�LQKLELWLRQ�
Measured after

���KRXUV 5-7 days ���KRXUV 5-7 days

*HQWDPLFLQ ��PJ�PO ���� �� ���� ��

5HIREDFLQ��0HUFN ��PJ�PO ��� �� �� ��

5LIDPSLFLQ ��PJ�PO ���� ���� �� ���

(UHPIDW��5LHPVHU ��PJ�PO ���� ���� �� ���

9DQFRP\FLQ ��PJ�PO ���� ���� ���� ����

&DOELRFKHP ��PJ�PO ���� ���� ���� ����

&LSURÁR[DFLQ �PJ�PO ���� ���� ���� ����

&LSURED\�%D\HU

'DSWRP\FLQ ��PJ�PO ���� ���� ���� ����

&XELFLQ��1RYDUWLV ��PJ�PO ���� ���� ���� ����

0HURSHQHP ��PJ�PO ���� ���� ���� ����

+RVSLUD ��PJ�PO ���� ���� ��� ����

N-acetylcysteine ��PJ�PO ���� ���� ���� ����

6LJPD �PJ�PO ��� ��� ���� ����

�PJ�PO ��� ��� ���� ����

���PJ�PO �� �� �� ��

'LFRÁHQDF ��PJ�PO ���� ���� ��� ��

6LJPD �PJ�PO ���� ���� �� ��
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9DQFRP\FLQ�UHOHDVH�LQ�YLWUR

5HOHDVH�NLQHWLFV�RI�GLIIHUHQW�VXEVWDQFHV�ZHUH�DVVHVVHG�LQ�YLWUR�XVLQJ�ERWK�DQDO\WLFDO�TXDQWLÀFDWLRQ�
DQG�PLFURELRORJLFDO�WHVWV���
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DAC®: vancomycin release

D��'$&®�ORDGHG�ZLWK����
9DQFRP\FLQ� UHOHDVHG�
DSSUR[LPDWHO\� ���� RI�
WKH�DQWLELRWLF� GXULQJ� WKH�
ÀUVW���KRXUV��DQG�DSSUR[��
����DIWHU����KRXUV���

E�� 7KH� UHOHDVH� NLQHWLFV�
FRLQFLGHG� ZLWK� D� ZLGH�
UDQJH� RI� DQWLEDFWHULDO�
PROHFXOHV� DQG� VHYHUDO�
W\SHV�RI�VXEVWUDWH��WLWDQLXP��
FREDOW� FKURPLXP� DOOR\��
SRO\HWK\OHQH��
&RPSOHWH� UHOHDVH� LQ� YLWUR�
RFFXUV� ZLWKLQ� ��� KRXUV�
�)LJXUH�$��%��'��(��

7HVWV�SHUIRUPHG�DW��� D��1RYDJHQLW�5HVHDUFK�/DERUDWRULHV��0H]]RORPEDUGR�²�71�²�,WDO\
� E��/DERUDWRU\�RI�&OLQLFDO�&KHPLVWU\�DQG�0LFURELRORJ\�DW�WKH�,5&&6�*DOHD]]L�2UWKRSDHGLF�

,QVWLWXWH�0LODQ��DQG�WKH�8QLYHUVLW\�+RVSLWDO�RI�/DULVVD��/DULVVD��*UHHFH
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5HOHDVH�UHVHDUFK�LQ�YLWUR

Spectrophotometric and microbiological methods were used on different surfaces (cobalt chromium, 
Co-Cr; polyethylene, PE; sandblasted titanium, Ti)

$QWLELRÀOP�DFWLRQ�E\�'$&®�K\GURJHO�FRPELQHG�ZLWK�9DQFRP\FLQ�RU�*HQWDPLFLQ�RQ�VWUDLQV�RI�
6WDSK\ORFRFFXV�DXUHXV�RU�6WDSK\ORFRFFXV�HSLGHUPLGLV��KRUL]RQWDO�FRRUGLQDWH�WLPH�PHDVXUHG�LQ�
KRXUV���7KH�FRPELQHG�DVVRFLDWLRQ�SUHVHQWV�JUHDWHU�DQWLELRÀOP�DFWLRQ�FRPSDUHG�WR�9DQFRP\FLQ�
RU�*HQWDPLFLQ�HPSOR\HG�DORQH��3�������LQ�HYHU\�WHVWHG�WLPH�VSDQ�LQWHUYDO��

,Q� DOO� FDVHV�� WKH� UHOHDVH�SHDN�ZDV�REVHUYHG����� KRXUV� DIWHU� DSSOLFDWLRQ�� UHJDUGOHVV� RI� WKH�
FRPSRXQG�XQGHU�DVVHVVPHQW�RU�WKH�YDULRXV�PDWHULDOV�EHLQJ�WHVWHG���
5HOHDVH�RI�PRVW�RI�WKH�FRPSRXQGV�ZDV�FRPSOHWH�DIWHU����KRXUV��
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$GKHUHQFH�LQ�YLWUR�DQG�LQ�YLYR

,Q� RUGHU� WR� DVVHVV� WKH�SHUPDQHQFH�DQG�DGKHVLRQ�RI� WKH�'$&®� FRDWLQJ� LQFOXGLQJ� IROORZLQJ�
LQVHUWLRQ�XVLQJ� WKH�´SUHVV�ÀWµ� WHFKQLTXH�IRU�D�ERQH�LPSODQW�� WHVWV�ZHUH�SHUIRUPHG�RQ�KXPDQ�
FDGDYHU�IHPXUV��D��DQG�RQ�DQLPDO�PRGHOV��E��XVLQJ�WKH�VDPH�H[SHULPHQWDO�SURFHGXUH���

)LJXUHV� D����� 6FUDSH� WHVW�� $IWHU� WKH� VFUDSH� WHVW� SHUIRUPHG� ZLWK�
DAC®�K\GURJHO�FRORXUHG�ZLWK�0HWK\OHQH�EOXH�DIWHU� WKH�LPSODQW�RI�
D� ´SUHVV�ÀWµ� VDQGEODVWHG� WLWDQLXP�SURVWKHVLV�� LW�ZDV�REVHUYHG� WKDW�
PRUH�WKDQ�����RI�WKH�K\GURJHO�ZDV�IRXQG�RQ�WKH�LPSODQW�IROORZLQJ�
WKH�����GHJUHH�RSHQLQJ�RI�WKH�KXPDQ�FDGDYHU�IHPXU��

� )LJXUHV�E�����7KH�WHVW�RQ�WKH�DQLPDO�PRGHO��WHVW�SHU-
IRUPHG�RQ�VL[�UDEELWV��ZLWK�D�VDQGEODVWHG�WLWDQLXP�
LQWUDPHGXOODU\�QDLO�LPSODQW�LQ�WKH�WLELD��LW�ZDV�RE-
VHUYHG�WKDW��

��$SSUR[LPDWHO\�����RI�WKH�'$&��FRDWLQJ�ZDV�DWWD-
FKHG�WR�WKH�LPSODQW�ZKLOH�WKH�UHPDLQLQJ�JHO�ZDV�RQ�
WKH�LQWHUQDO�VXUIDFH�RI�WKH�WLELD�LQ�GLUHFW�FRQWDFW�ZLWK�
WKH�LPSODQW��

��7KH�GLVWULEXWLRQ�RI�WKH�JHO�DSSHDUHG�KRPRJHQHRXV�
DORQJ�WKH�WRWDO�OHQJWK�RI�WKH�LPSODQW���

7HVWV�SHUIRUPHG�DW��� D�� 5HFRQVWUXFWLYH� 6XUJHU\� DQG� %RQH� DQG� -RLQW� ,QIHFWLRQ� &HQWUH� DW� WKH� ,5&&6�
*DOHD]]L�2UWKRSDHGLF� ,QVWLWXWH��0LODQ�� DQG� WKH�'HSDUWPHQW� RI�2UWKRSDHGLFV��
8QLYHUVLW\�0HGLFDO�&HQWUH�8WUHFKW��8WUHFKW��7KH�1HWKHUODQGV������

� E�� 'HSDUWPHQW� RI� 2UWKRSDHGLFV�� 8QLYHUVLW\� 0HGLFDO� &HQWUH�� 8WUHFKW�� 7KH�
1HWKHUODQGV
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,16758&7,216�$1'�&/,1,&$/�$33/,&$7,216�

:KHQ�DSSURSULDWHO\�FRPELQHG�ZLWK�DQWLELRWLF�GUXJV��'$&®�LV�DEOH�WR�SUHYHQW�RU�FRQVLGHUDEO\�
UHGXFH�WKH�IRUPDWLRQ�RI�EDFWHULDO�ELRÀOP�DQG�EDFWHULDO�FRORQLVDWLRQ�RQ�LPSODQWDEOH�PDWHULDOV��
UHGXFLQJ�WKH�GDQJHU�RI�SRVW�VXUJLFDO�LQIHFWLRQ�LQ�DQLPDO�PRGHOV (25, 26)

DAC®�K\GURJHO�FRPELQHG�ZLWK�DQ�DQWLELRWLF�LV�LQGLFDWHG�IRU�SDWLHQWV�XQGHUJRLQJ�VXUJHU\�IRU�
MRLQW�UHSODFHPHQW�RU�UHFHLYLQJ�À[DWLRQ�GHYLFHV�IRU�IUDFWXUHV��ZKHUH�DGGLWLRQDO�SURWHFWLRQ�LV�QH-
FHVVDU\�DJDLQVW�SRVVLEOH�DVVRFLDWHG�LQIHFWLRQ���

DAC®�K\GURJHO�LV�SDUWLFXODUO\�EHQHÀFLDO�WR�SDWLHQWV�ZLWK�DGGLWLRQDO�ULVN�IDFWRUV�IRU�SURVWKHWLF�
MRLQW�LQIHFWLRQ�RU�SRVW�VXUJLFDO�LQIHFWLRQ

0DLQ�DSSOLFDWLRQV�LQ�2UWKRSDHGLFV�DQG�7UDXPDWRORJ\�

�� &RDWLQJ� IRU� SULPDU\� MRLQW� UHSODFHPHQW� LPSODQWV�� UHYLVLRQ� VXUJHU\�� RU� SRUWLRQV� RI� MRLQW�
LPSODQWV��

�� &RDWLQJ�IRU�LQWHUQDO�À[DWLRQ�GHYLFHV��SODWHV��SLQV��VFUHZV��HWF���IRU�IUDFWXUHV���RVWHRWRP\��RU�
QHRDUWKURVLV
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&HPHQWOHVV�SURVWKHWLF�
FRPSRQHQWV�FRDWHG�ZLWK�
DAC®�K\GURJHO�FRPELQHG�
ZLWK����9DQFRP\FLQ��

7KH�'$&® FRDWLQJ�LV�
GHVLJQHG�WR�UHVLVW�GXULQJ�WKH�
LQWURGXFWLRQ�RI�D�´SUHVV�ÀWµ�
LPSODQW��

,QVHUWLRQ�RI�WKH�SURVWKHWLF�
FRPSRQHQWV���

3RVW�RSHUDWLYH�;�UD\V��

&RQWURO���PRQWKV�DIWHU�VXUJHU\��

5DGLROXFHQW�OLQHV�DEVHQW��

5HVXOWV�RI�SULRU�KHPDWRJHQRXV�
EDFWHULDO�FR[DUWKULWLV��6WDSK��
DXUHXV��LQ�D����\HDU�ROG�ZRPDQ��
3UH�RSHUDWLYH�;�UD\V�
$QWHURSRVWHULRU�DQG�ODWHUDO�YLHZV��

-RLQW�5HSODFHPHQW�$SSOLFDWLRQ�([DPSOH
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7UDXPDWRORJ\�$SSOLFDWLRQ�([DPSOH

,QWUD�OLJDPHQWRXV�PXOWLSOH�IUDFWXUH�RI�ODWHUDO�PDOOHROXV�LQ�D����\HDU�ROG�PDQ�VXIIHULQJ�IURP�7\SH�
��GLDEHWHV���

3RVW�RSHUDWLYH� ;� UD\V� �� 
PRQWKV�DIWHU�VXUJHU\

&OLQLFDO�KLVWRU\�DQG�SUH�RSHUDWLYH�;�UD\V�

&RDWLQJ�RI�WKH�RVWHRV\QWKHVLV�SODWH�ZLWK�'$&®��FRPELQHG�ZLWK�
���9DQFRP\FLQ

3KRWRV�E\�NLQG�SHUPLVVLRQ�RI�WKH�5HFRQVWUXFWLYH�6XUJHU\�DQG�%RQH�DQG�-RLQW�,QIHFWLRQ�&HQWUH�DW�
WKH�,5&&6�*DOHD]]L�2UWKRSDHGLF�,QVWLWXWH��0LODQ��
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121110

Connect the spreader to the DAC® 

syringe. The hydrogel should be used 
within 4 hours of preparation. 

Spread the hydrogel directly 
onto the implant.

Use the spreader to apply the hydrogel evenly to 
the entire surface of the prosthesis.

987

To facilitate mixing, pull back 
the plunger of the DAC® powder 
syringe and vigorously transfer the 
¿UVW��POV�RI�WKH�DQWLELRWLF�VROXWLRQ�
into the DAC® powder. The 
remaining 2mls of the antibiotic 
solution can then be transferred.

Holding the syringes in a horizontal orientation, 
repeatedly transfer the contents from one syringe to 
the other until the DAC® hydrogel is homogeneous 
and there are no clumps of powder in either syringe. 
'XULQJ�WKH�¿UVW�IHZ�WUDQVIHUV�LW�LV�DGYLVDEOH�WR�DYRLG�
pushing the plunger of the DAC® powder syringe 
to the end of the barrel in as this will compress any 
powder which may have collected there.

Once mixing is complete, ensure the 
entire contents are transferred to the 
DAC® powder syringe and disconnect 
it. Allow the gel to rest for 10 minutes 
prior to use. 

654

Remove the cap from the DAC® 

powder syringe.
Firmly connect the luer-lock 
connector to the DAC® powder 
syringe

32

Take the DAC® powder syringe and 
leaving the cap on pull back the 
plunger gently, whilst tapping the 
syringe lightly to loosen any powder 
which may have compacted during 
storage. 

The backstop 
�H[WHQVLRQ� ÀDQJH��
may be connected 
to the syringe for 
easier handling.

Prepare the antibiotic solution with sterile water for injection.
If using a 500mg vial of antibiotic powder, reconstitute with 10mls sterile water 
for injection, if using a 1g vial of antibiotic powder, reconstitute with 20mls, 
obtaining the antibiotic solution. Preparation of the desired antibiotic %.
Example of preparation for 2% antibiotic solution. Use the empty 5ml syringe 
SURYLGHG� WR�GUDZ�XS��PO�RI� WKH�DQWLELRWLF�VROXWLRQ�DQG��POV�VWHULOH�ZDWHU� IRU�
injection.
Example of preparation for 5% antibiotic solution. Use the empty 5ml syringe 
provided to draw up 5ml of the antibiotic solution.

Connect the DAC® powder syringe to the syringe 
containing the antibiotic solution. Hold the syringes in 
a vertical orientation with the syringe containing the 
antibiotic solution uppermost.

1
352&('85(�0(7+2'

:DUQLQJ��$OZD\V�XVH�VWHULOH�ZDWHU�IRU�LQMHFWDEOH�SUHSDUDWLRQ�WR�GLVVROYH�WKH�SRZGHU��1(9(5�86(�DQ\�
RWKHU�W\SH�RI�VROXWLRQ��6DOLQH�VROXWLRQ�RU�LQWUDYHQRXV�VXJDU�VROXWLRQ��WR�GLVVROYH�WKH�SRZGHU

Water Solution

Powder
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$33/,&$7,21�127(6�$1'�7(&+1,&$/�'$7$

1DPH�� � � � � .LW�'$&
&RGH�DVVLJQHG�WR�PDQXIDFWXUHU� � '$&�������
.LW� IRU� WKH�SUHSDUDWLRQ�RI�D�ELR�UHVRUEDEOH�K\GURJHO� FRDWLQJ�
�+\DOXURQLF� DFLG� 	� 3RO\ODFWLF� DFLG� �� IRU� VSUHDGLQJ� RQ�
RUWKRSDHGLF�LPSODQWV�RU�WUDXPD�GHYLFHV�DV�D�SURWHFWLYH�EDUULHU�
WR�SUHYHQW�SHUL��SURVWKHWLF�LQIHFWLRQ�DQG�WR�SUHYHQW�LQIHFWLRQ�LQ��
LQWHUQDO�À[LQJ�GHYLFHV���
(DFK�'$&®�NLW� FRQWDLQV� WKH�SRZGHU�DQG�DQ�DFFHVVRU\�SDFN�
IRU�HDV\�UHFRQVWLWXWLRQ�RI�WKH�SRZGHU�FRPSRQHQW�ZLWK�D�ZDWHU�
VROXWLRQ��DQG�IRU�WKH�DSSOLFDWLRQ�RI�WKH�UHVXOWLQJ�K\GURJHO�RQ�
WKH�VXUIDFHV�WR�EH�WUHDWHG���

'HVFULSWLRQ

6\ULQJH� ZLWK� OXHU�ORFN� FRQQHFWRU� FRQWDLQLQJ� ���� PJ� RI� D�
SRZGHU�SURGXFW��+\DOXURQLF�DFLG�DQG�3/$�EDVH���7KH�V\ULQJH�
LV�VXSSOLHG�LQ�VWHULOH�GRXEOH�SDFNDJLQJ�²�&RGH��'$&�����

6WHULOH� VHW� RI� V\ULQJH� DFFHVVRULHV� FRPSRVHG� RI� �� FRQQHFWRU��
��EDFNVWRS��DQG��� VSUHDGHU��$OO�DFFHVVRULHV�DUH� VWHULOH�DQG�
SDFNHG�WRJHWKHU�LQ�D�VWHULOH�GRXEOH�SDFNDJH���&RGH��&20�����

(PSW\�JUDGXDWHG�V\ULQJH�ZLWK�OXHU�ORN�FRQQHFWLRQ��SDFNHG�LQ�D�
VLQJOH�EOLVWHU�DQG�VXSSOLHG�FRPSOHWHO\�VWHULOH���

.LW�FRPSRVLWLRQ

DAC®� LV� D� NLW� GHVLJQHG� IRU� SHUL�RSHUDWLYH� SUHSDUDWLRQ� RI� D�
ELRUHVRUEDEOH�K\GURJHO�FRDWLQJ��(YHQO\�FRDW�WKH�LPSODQW�ZLWK�
DAC®�K\GURJHO�WR�SURYLGH�WDUJHWHG�SURWHFWLRQ�DJDLQVW�EDFWHULDO�
DGKHUHQFH��ELRÀOP�IRUPDWLRQ�DQG�VXEVHTXHQW�LQIHFWLRQ�RI�WKH�
LPSODQWHG�GHYLFH

$SSOLFDWLRQ
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0DQXIDFWXUHU� � � � 129$*(1,7�65/��9LDOH�7UHQWR��������²��������
� � � � � 0H]]RORPEDUGR��71����,WDO\����
� � � � � &(�������'(7�1256.(�9(5,7$6�&(57,),&$7,21�$6�
 
0HGLFDO�GHYLFH�FODVVLÀFDWLRQ� ,Q�FRPSOLDQFH�ZLWK�'LUHFWLYH�������&((�DQG�IROORZLQJ��
� � � � � DPHQGPHQWV�LQFOXGLQJ�'LU����������&(��DQQH[�,;�DQG��
� � � � � 0 (''(9��������5HY�����
� � � � � ��7KH�NLW�LV�D�FODVV�,,,�PHGLFDO�GHYLFH�LQ�LWV�HQWLUHW\�
 
3DFNDJLQJ�DQG�VWHULOLVDWLRQ� � '$&�����VWHULOH�SDFNHG�LQ�D�GRXEOH�HQYHORSH��
� � � � � DSSURSULDWHO\�ODEHOOHG��VWHULOLVHG�E\�EHWD�LUUDGLDWLRQ���.*\
� � � � � &20 �����VWHULOH�SDFNHG�LQ�D�GRXEOH�HQYHORSH��
� � � � � DSSURSULDWHO\�ODEHOOHG��VWHULOLVHG�E\�JDPPD�LUUDGLDWLRQ���.J\
� � � � � (PSW\�JUDGXDWHG�V\ULQJH���PO��SDFNHG�LQ�VLQJOH�EOLVWHU�
� � � � � SDFN��DSSURSULDWHO\�ODEHOOHG��VWHULOLVHG�E\�HWK\OHQH�R[LGH��(W2��
� � � � � 7KHVH���FRPSRQHQWV�FRQVWLWXWLQJ�WKH�NLW�DUH�DVVHPEOHG�
� � � � � ZLWKLQ�D�SDFNDJH�DSSURSULDWHO\�ODEHOHG��
  
&RQVHUYDWLRQ��� � � 7KH�'$&®�NLW�PXVW�EH�NHSW�LQ�D�UHIULJHUDWRU�DW�D�
� � � � � WHPSHUDWXUH�EHWZHHQ���DQG���&��'R�QRW�IUHH]H����

([SLU\�GDWH�� � � � 7KH�NLW�H[SLU\�GDWH�PDUNHG�RQ�WKH�ER[�LV�GHWHUPLQHG�E\�WKH
�� � � � � FRPSRQHQW�ZLWK�WKH�VKRUWHVW�H[SLU\�GDWH��
� � � � � (DFK�HOHPHQW�LQFOXGHG�LQ�WKH�NLW�KDV�D�ODEHO�EHDULQJ�LWV�RZQ
�� � � � � LQGLYLGXDO�H[SLU\�GDWH���
     7KH�'$&�����LV�WKH�HOHPHQW�ZLWK�WKH�VKRUWHVW�VKHOI�OLIH�����PRQWKV��

*0'1�&RGH� � � � ������²�,PSODQWDEOH�GHYLFH���LQIHFWLRQ�FRQWURO�EDUULHU�
� � � � � 0HGLFDO�'HYLFH�5HSHUWRU\�1���������5

5HIHUHQFH�1XPEHU� � � � ��������5��

/DWH[�IUHH� � � � 'XULQJ�SURGXFWLRQ��FRQWURO�DQG�SDFNDJLQJ��PHGLFDO�GHYLFHV
� � � � � PDQXIDFWXUHG�E\�1RYDJHQLW�GR�QRW�FRPH�LQWR�FRQWDFW�ZLWK
� � � � � ODWH[�PROHFXOHV�

&RPPHQWV� � � � $W�WKH�PRPHQW�RI�VDOH��'$&®�SURGXFWV�FRQWDLQ�QR�
� � � � � PHGLFLQDO�SURGXFWV�RU�KXPDQ�EORRG�GHULYDWLYHV��
     DAC®�SURGXFWV�GR�QRW�FRQWDLQ�DQ\�WLVVXH�RI�DQLPDO�RULJLQ��
� � � � � ,Q�FRPSOLDQFH�ZLWK�'LUHFWLYH���������&(�

(&�&HUWLÀFDWLRQ� � � � ������������&(�,7$�1$��H[SLU\�GDWH������������
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25$/�35(6(17$7,216�'85,1*�6&,(17,),&�&21*5(66(6�

�� 5RPDQz�&/��'UDJR�/��+DHQVFK�0��9DQ�0HOODHUW�/��9RJHO\�&��0DOL]RV�.��)LQL�0��0HDQL�(��������
5HVRUEDEOH� K\GURJHO� SURYLGHV� HIIHFWLYH� DQWL�EDFWHULDO� FRDWLQJ� RI� LPSODQWV� LQ� YLWUR� DQG� LQ� YLYR��
��UG�$QQXDO�2SHQ�6FLHQWLÀF�0HHWLQJ� ��0XVFXORVNHOHWDO� ,QIHFWLRQ�6RFLHW\��$XJXVW���	����������
3KLODGHOSKLD��3$��86$��

�� 5RPDQz�&/��'UDJR�/��+DHQVFK�0��9DQ�0HOODHUW�/��6WXLFN�-��0DOL]RV�.��)LQL�0��0HDQL�(��������
3UHYHQWLRQ�RI�LPSODQW�UHODWHG�LQIHFWLRQV�XVLQJ�D�UHVRUEDEOH�DQWLEDFWHULDO�K\GURJHO�FRDWLQJ��LQ�YLWUR�
DQG�LQ�YLYR��(XURSHDQ�%RQH�DQG�-RLQW�,QIHFWLRQ�6RFLHW\����QG�$QQXDO�0HHWLQJ�������6HSWHPEHU�
�������������3UDJXH��&]HFK�5HSXEOLF�

�� 0HDQL�(��)LQL�0��*LDYDUHVL�*��'UDJR�/��5RPDQz�&/��������$QWLEDFWHULDO�UHVRUEDEOH�FRDWLQJ�RI�
RUWKRSDHGLF� LPSODQWV�� DQ� LQ� YLWUR� DQG� LQ� YLYR� VWXG\�� &256� ������ &256� ����� 9(1,&(� �� �WK�
&RPELQHG�0HHWLQJ�2I�2UWKRSDHGLF�5HVHDUFK�6RFLHWLHV��9HQLFH��2FWREHU��������������9HQLFH��
,WDO\�

�� 5RPDQz�&/��'UDJR�/��+DHQVFK�0��9DQ�0HOODHUW�/��6WXLFN�-��0DOL]RV�.��)LQL�0��0HDQL�(��������
'LVSRVDEOH�DQWLEDFWHULDO�FRDWLQJ�IRU�SUHYHQWLRQ�RI�LPSODQW�UHODWHG�LQIHFWLRQV�LQ�RUWKRSDHGLFV��6,&27�
&RQJUHVV��2FWREHU��������������+\GHUDEDG��,QGLD�

�� 0DWULFDUGL� 3��&HQFHWWL�&��0HUDQHU� -��%DWWLVWD�$��6DFFKHWWD�$��%HOOLQL�'� �������1HZ�K\DOXURQLF�
GHULYDWLYH� DV� DQWLEDFWHULDO� FRDWLQJ� LQ� RUWKRSDHGLF� VXUJHU\�� (312(� &RQJUHVV�� 2FWREHU� �������
������1LFH��)UDQFH�

�� %RRW�:��*DZOLWWD�'��'KHUW�:-$��9RJHO\�+&K��������3URSK\OD[LV�RI�2UWKRSHGLF�,PSODQW�UHODWHG�
,QIHFWLRQV�ZLWK�/RFDOO\�$SSOLHG�9DQFRP\FLQ�XVLQJ�D�+\GURJHO�DV�0DWUL[��1%7(�&RQJUHVV��1RYHPEHU�
�������������/XQWHUHQ��7KH�1HWKHUODQGV��

�� 'UDJR�/���%RRW�:��0DOL]RV�.��+lQVFK�*0��6WX\FN�-��*DZOLWWD�'��5RPDQz�&/���������$QWLEDFWHULDO�
/RDGHG�'$&��+\GURJHO�IRU�,PSODQW�&RDWLQJ��3UHFOLQLFDO�VWXGLHV����WK�(66.$�&RQJUHVV��0D\����
���������$PVWHUGDP��7KH�1HWKHUODQGV�

�� 5RPDQz�&/��������$QWLEDFWHULDO�FRDWLQJ�RI�LPSODQWV��KRZ�IDU�DUH�ZH"���WK�(�)�2�5�7��&RQJUHVV��
-XQH������������/RQGRQ��8.

�� 5RPDQz� &/� ������� $QWLEDFWHULDO� FRDWLQJV�� JHWWLQJ� FORVHU�� �WK� 1DWLRQDO� 2UWKRSDHGLF� ,QIHFWLRQ�
)RUXP��-XQH�����������/RQGRQ��8.

�� %HOOLQL�'��0HUDQHU�-��%DWWLVWD�$0��6DFFKHWWD�$&��3LWDUUHVL�*��3DOXPER�)6��*LDPPRQD�*��������
1HZ� K\DOXURQDQ�EDVHG� K\GURJHO� DV� GLVSRVDEOH� DQWLEDFWHULDO� FRDWLQJ� IRU� SUHYHQWLRQ� RI� LPSODQW�
UHODWHG�LQIHFWLRQ�LQ�RUWKRSDHGLFV��6,%�&RQJUHVV��-XO\������������3DOHUPR��,WDO\��
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2UWKRSDHGLFV�7RGD\��(XURSH�+DHOLR�FRP�2UWKRSDHGLFV�1RYHPEHU�'HFHPEHU������������
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��

%,%/,2*5$3+<

��� $XVWUDOLDQ�1DWLRQDO�-RLQW�5HJLVWHU������5HSRUW
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