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-RXUQDO�RI�)RUHQVLF�&KHPLVWU��DQG�7R[LFRORJ�
9ROXPH����1XPEHU����-DQXDU��-XQH�����

'2,��KWWS���G[�GRL�RUJ����������MIFW������������������

��HYLH���U�L�OH

)ODYRUHG��RRNDK�DE�VH���Q��ODUPLQJ�7R�LFLW��RI��
&RQFHUQ�DPRQJ��R�WKV

1HKD�-DLQ

��WKRU��IILOLDWLRQ��)RUPHU�6HQLRU�6FLHQWLILF�2IILFHU���
6KHUORFN� ,QVWLWXWH� RI� )RUHQVLF� 6FLHQFH�� 1HZ� 'HOKL�
��������,QGLD�

&RUUHVSRQGLQJ���WKRU��1HKD� -DLQ�� )RUPHU� 6HQLRU�
6FLHQWLILF�2IILFHU��6KHUORFN�,QVWLWXWH�RI�)RUHQVLF�6FLHQFH��
1HZ�'HOKL���������,QGLD�

(�PDLO��QHKD�MDLQ������#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

�EVWUDFW

7KH�KRRNDK�XVH�DPRQJ�SUHVHQW�GD��JHQHUDWLRQ�FUHDWHV�DQ�DODUPLQJ�QHHG�FRQVLGHULQJ�
LWV�QHJDWLYH�KHDOWK�HIIHFWV��+RRNDK�WREDFFR��DOVR�NQRZQ�DV�ZDWHU�SLSH�WREDFFR��PDDVVHO��
VKLVKD�� QDUJKLOH�� RU� DUJLOHK�� LV� D� W�SH� RI� FRPEXVWLEOH� WREDFFR� WKDW� LV� VPRNHG� ZLWK� D�
KRRNDK� �ZDWHUSLSH��� ,W� LV� SRSXODU� DPRQJ� WKH� �RXWKV� DV� WKHVH� KRRNDK� VPRNHUV� VPRNH�
DW� KRRNDK� ORXQJHV� DV�ZHOO�DV� LQ�SULYDWH�KRPHV�� EDUV�� FDIHV� DQG�UHVWDXUDQWV�� ,Q�DOO� WKH�
�avored�products�of�tobacco,�nicotine�is�the�most�potent�and�one�of�the�addictive�drug�
SUHVHQW� LQFOXGLQJ� KRRNDK� WREDFFR�� 7KH� FRQFHQWUDWLRQ� VKRZ� D� YDULDWLRQ� DOWKRXJK� WKH�
DYHUDJH�QLFRWLQH�FRQWHQW� UDQJHV�EHWZHHQ� ��������RI� ����PJ�J� WREDFFR�GHSHQGV�XSRQ�
WKH�EUDQG��,Q�WKLV�DUWLFOH�HIIRUWV�KDYH�EHHQ�PDGH�WR�KLJKOLJKW�WKH�WR[LF�HIIHFWV�RI�)ODYRUHG�
+RRNDK�DEXVH�DPRQJ��RXWKV�

.H��RUGV��)ODYRUHG�+RRNDK��7R[LFLW���<RXWKV��7REDFFR���ODUPLQJ�

�R��WR�FLWH�WKLV�DUWLFOH�

1HKD� -DLQ�� )ODYRUHG� +RRNDK� DEXVH�� �Q� �ODUPLQJ� 7R[LFLW�� RI� &RQFHUQ� DPRQJ� <RXWKV�� -� )RUHQVLF� &KHPLVWU�� 7R[LFRO��
�����������������

,1752'8&7,21

7KH� SUREOHP� RI� VPRNLQJ� WREDFFR� LQ� IRUP� RI�
FLJDUHWWHV��KRRNDKV�LV�WKH�PDMRU�FRQFHUQ�DPRQJ�

�RXWKV� LQ�UHODWLRQ� WR� LWV�DGYHUVH�HIIHFWV�RQ�KHDOWK�
,W�LV�ZHOO�NQRZQ�IDFW�WKDW�WREDFFR�EHLQJ�RQH�RI�WKH�
PRVW�ZLGHO��DEXVHG�VXEVWDQFHLQ�WKH�ZRUOG�EHFDXVH�
RI� SUHVHQFH� RI� D� KLJKO�� DGGLFWLYH� PDMRU� DONDORLG�
VWLPXODQW�QLFRWLQH� LQ� LW�� 7KLV�QLFRWLQH� DEXVH� OHDGV�
WR�WKH�SUREOHP�RI�DGYHUVH�KHDOWK�HIIHFWV�LQFOXGLQJ�
FDQFHU��SXOPRQDU��DQG�FDUGLRYDVFXODU�GLVHDVHV��

7KH�KRRNDK�XVH� DPRQJ�SUHVHQW�GD��JHQHUDWLRQ�
FUHDWHV� DQ�DODUPLQJ�QHHG�FRQVLGHULQJ� LWV�QHJDWLYH�
KHDOWK� HIIHFWV�+RRNDK� VPRNHUV� VPRNH� DW� KRRNDK�
ORXQJHV� DV� ZHOO� DV� LQ� SULYDWH� KRPHV�� +RRNDK�
WREDFFR��DOVR�NQRZQ�DV�ZDWHU�SLSH�WREDFFR��PDDVVHO��
VKLVKD��QDUJKLOH��RU�DUJLOHK��LV�D�W�SH�RI�FRPEXVWLEOH�
WREDFFR�WKDW�LV�VPRNHG�ZLWK�D�KRRNDK��ZDWHUSLSH���
:DWHU�SLSH� WREDFFR� VPRNLQJ� REVHVVLRQ� KDV� DJDLQ�
VSUHDG� ZRUOGZLGH�� (VSHFLDOO��� WKH� �RXQJHU�
JHQHUDWLRQ� LV� EHVRWWHG�ZLWK�PX�DVVHO� �VKLVKD��DQG�
DYLGO��XVH�WKHVH�IRU�VPRNLQJ����

Flavors�pro�ling�in��avored�hookah�tobacco�is�
DQ�LVVXH�RI�LQFUHDVLQJ�VFUXWLQ��IRU�WKH�KHDOWK�VHFWRU�
RZLQJ�WR�LWV�DGYHUVH�HIIHFWV�RQ�KXPDQV��HVSHFLDOO��
EHLQJ� KHDWHG� WR� SURGXFH� VPRNH�� 7REDFFR� VPRNH�
FRPSULVHV� D� ODUJH� QXPEHU� RI� FKHPLFDOV� DQG�
brand-speci�c� �avors� included� hundreds� of�
YRODWLOHV� FRPSOH[� PL[WXUH� DWWULEXWHG� WRZDUGV�
LWV� WR[LFLW�� DQG� FDUFLQRJHQLF� SURSHUWLHV�� 7KHVH�
DGGLWLYHV�DGGHG�LQ�FRPPHUFLDO�EUDQGV�RI�PX�DVVHO�



-���������������V�F������V������������F���J��������������1���������-���������-��������

��

�VKLVKD�� LPSDUWV� GLYHUVH� WDVWH� ZLWK� DPXVLQJ�
DURPD��

+RRNDK� �ZDWHU� SLSH�� VPRNLQJ� LV� WKH� LQKDOLQJ�
RI�KRRNDK�WREDFFR�VPRNH� WKDW�KDV�EHHQ�JHQHUDWHG�
E��KHDWLQJ�KRRNDK� WREDFFR�ZLWK�EXUQLQJ�FKDUFRDO�
and� passed� through� a� partially� �lled� water� jar.�
7KH� PHFKDQLVP� RI� KRRNDK� WREDFFR� VPRNLQJ� LV�
XQLTXH�� )LUVW�� WKH� WREDFFR� LV� KHDWHG� LQGLUHFWO��
ZLWK� FKDUFRDO�� WKHQ� WKH� VPRNH� SDVVHV� WKURXJK� D�
water� bowl� and� �nally� is� inhaled� by� the� smoker�
through� a� rubber� hose� �tted� with� a� mouthpiece.�
Hookah�tobacco�products�come�in�different��avors,�
VXFK� DV� DSSOH�� PLQW�� FKHUU��� FKRFRODWH�� FRFRQXW��
OLFRULFH�� FDSSXFFLQR�� DQG�ZDWHUPHORQ�� SDDQ�� UDDV��
VWUDZEHUU���RUDQJH��SDDQ�PDVDOD��HWF����

,Q� FRQWUDVW� WR� WKH� PLVOHDGLQJ� IDOVH� LQJUHGLHQW�
VWDWHPHQW�¶������QLFRWLQH��WKDW�LV�SRUWUD�HG�RQ�PRVW�
KRRNDK� WREDFFR� SDFNDJHV�� 7KH� KRRNDK� VPRNHUV�
VPRNH�������J�KRRNDK�WREDFFR�KHDG�SHU�RQH�KRRNDK�
VPRNLQJ�VHVVLRQ�ZKLFK�OHDGV�WR�DQ�DYHUDJH�DPRXQW�
IURP����WR�����PJ����

7KH� PDMRU� FKHPLFDOV� DWWULEXWHG� WR� WR[LFLW��
DUH� IUDJUDQFHG� RQHV�� V�QWKHWLFDOO�� GHULYHG� IURP�
SHWUROHXP� WKH� VPRNLQJ� RI� WKHP� OHDGV� WR� PDMRU�
KHDOWK� KD]DUGV�� 7KH� FRPPRQ� VLJQV� RI� WR[LFLW��
DPRQJ� �RXWKV� LQYROYHV� FDQFHU�� ELUWK� GHIHFWV��
&HQWUDO� 1HUYRXV� 6�VWHP� �&16�� GLVRUGHUV� DQG�
DOOHUJLF� UHDFWLRQV�� 6RPH� RI� WKHVH� FKHPLFDOV� DUH�
DGGLFWLYH�LQ�QDWXUH�IRU�H[�PHQWKRO�ZKLFK�LQFUHDVHV�
WKH�QLFRWLQH�UHFHSWRU�GHQVLW���

,Q� IDFW�� UHVHDUFK�VKRZV� WKDW�ZDWHUSLSH� VPRNHUV�
PD�� DEVRUE� HYHQ�PRUH� RI� WKH� KDUPIXO� FKHPLFDOV�
IRXQG�LQ�FLJDUHWWH�VPRNH�EHFDXVH�VPRNLQJ�VHVVLRQV�
DUH� W�SLFDOO�� ORQJHU�� �� W�SLFDO� RQH�KRXU� KRRNDK�
VHVVLRQ�LQYROYHV�LQKDOLQJ���������WLPHV�WKH�YROXPH�
RI�VPRNH�IURP�D�VLQJOH�FLJDUHWWH���+RRNDK�WREDFFR�
VPRNLQJ�KDV�EHHQ�DVVRFLDWHG�ZLWK�LQFUHDVHG�ULVN�IRU�
OXQJ�DQG�RUDO�FDQFHUV��FRURQDU��KHDUW�GLVHDVH��DQG�
SXOPRQDU�� GLVHDVH�� FRXJK�� UHVSLUDWRU�� SUREOHPV��
UHGXFHG�OXQJ�IXQFWLRQ�DQG�GHFUHDVHG�IHUWLOLW���7KH�
KHDWLQJ�RI�FKDUFRDO�QRW�RQO��FUHDWH�VPRNH�EXW�LW�DOVR�
OHDGV�WR�SURGXFWLRQ�RI�KLJKO��WR[LF�JDVHV�OLNH�FDUERQ�
PRQR[LGH�� FHUWDLQ� PHWDOV� DQG� RWKHU� FDUFLQRJHQLF�
FKHPLFDOV� ZKLFK� FDQ� LQFUHDVH� WKH� ULVN� RI� FDQFHUV�
DQG�KHDUW�SUREOHPV����

The� burning� of� these� �avored� items� not� only�
SURGXFHV�VPRNH�EXW�DOVR�UHOHDVHV�D�VPDOO�DPRXQW�

)LJ�����+RRNDK��ZDWHU�SLSH��6PRNLQJ��SSDUDWXV��

�R��FH���0LGGKD�DQG�1HJL�(J�SWLDQ�-RXUQDO�RI�
)RUHQVLF�6FLHQFHV�������������KWWSV���GRL�RUJ���������

V�����������������

�R�LF�(IIHFW��R����PD���HDOW�

*HQHUDOO�� LW� LV� WKRXJKW� WKDW� VPRNLQJ� QRQ� ��
WREDFFR��KRRNDK�LV�VDIH�DQG�GRHV�QRW�FDXVHV�WR[LFLW��
EXW� LW� LV� UHSRUWHG� E�� UHVHDUFKHUV� DQG� VFLHQWLVWV�
GXULQJ� WKHLU� H[SHULPHQWDO� VWXGLHV� FRQGXFWHG� WKDW��
HYHQ�QRQ�WREDFFR�KRRNDKV�UHOHDVHG�VPRNH� � LQ� WKH�
HQYLURQPHQW�VDPH�OLNH�WKDW�RI�WREDFFR�SURGXFWV����

In�all�the��avored�products�of�tobacco,�nicotine�is�
WKH�PRVW�SRWHQW�DQG�RQH�RI�WKH�DGGLFWLYH�GUXJ�SUHVHQW�
LQFOXGLQJ�KRRNDK�WREDFFR��7KH�FRQFHQWUDWLRQ�VKRZ�
D� YDULDWLRQ� DOWKRXJK� WKH� DYHUDJH� QLFRWLQH� FRQWHQW�
UDQJHV� EHWZHHQ� ��������� RI� ���� PJ�J� WREDFFR�
GHSHQGV�XSRQ�WKH�EUDQG�

)LJ�����+DUPIXO�(IIHFWV�RI�6PRNLQJ�+RRNDK

�R��FH���'RFWRUV�FDXWLRQ��RXQJVWHUV�RQ�SHULO�RI�6PRNLQJ�
+RRNDK���%��5L�DQ5DPDQDWKDQ�9��
(http://timeso�ndia.indiatimes.com/articleshow/95900704.
cms?utm_source=contento�nterest&utm_medium=text&utm_
FDPSDLJQ FSSVW�

1HKD�-DLQ��)ODYRUHG�+RRNDK�DEXVH���Q��ODUPLQJ�7R[LFLW��RI�&RQFHUQ�DPRQJ�<RXWKV
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of�secondary�smoke�consisting�of�very��ne�particles�
VSUHDGLQJ�LQ�DLU�DQG�SRVH�VHULRXV�WR[LFLW��WR�SHUVRQV�
SUHVHQW�LQ�YLFLQLW��

7KHVH� +RRNDK� SLSHV� PD�� OHDGV� WR� FORWWLQJ� LQ�
WKH� SXOPRQDU�� DQG� FRURQDU�� DUWHULHV� DQG� WKHUHE��
REVWUXFW�WKH�EORRG�VXSSO��ZKLFK�UHVXOWV�LQ�&KURQLF�
2EVWUXFWLRQ� 3XOPRQDU�� 'LVRUGHU� �&23'��� 7KH�
VDPH�SLSH� EHLQJ�XVHG�PXOWLSOH� WLPHV� E��PXOWLSOH�
SHRSOH�PD��DOVR�LQFUHDVH�WKH�FKDQFHV�RI�RUDO�KHUSHV�
DQG�RWKHU�LQIHFWLRXV�GLVHDVHV��

�R�WL��R��� �E��H� OHDGL��� ��REOHP�� DPR���
�R�W��

7KH� FRQWLQXRXV� DQG� SURORQJHG� XVH� RI� SUHVHQW�
day�well�known�non-tobacco�hookahs�or��avored�
KRRNDKV�DUH�SUHYDOHQW�DPRQJ��RXWKV�DQG�DGXOWV��V�
SHU�WKH�GDWD�SUHVHQWHG�E��1DWLRQDO��GXOW�7REDFFR�
6XUYH�� �1�76�� LQ� �HDU� ����������� ������ RI� WKH�
�RXWK�SRSXODWLRQ�EHWZHHQ�WKH�DJH�JURXS�RI�������
�HDUV� XVHG� KRRNDK� ¶HYHU�� GD���� ¶VRPH� GD�V��� RU�
¶UDUHO����

7KH�DEXVH�RI�WKHVH�LWHPV�LQFUHDVHG�PDQLIROGV�LQ�
WKH��RXQJHU�JHQHUDWLRQ�DV�SHU�WKH�UHSRUW�SXEOLVKHG�
RQ� �6PRNLQJ� DQG� 7REDFFR� 8VHµ� E�� &HQWUH� IRU�
'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ��8QLWHG� 6WDWHV� DV�
WKH� VWXGLHV� VKRZLQJ� D� YDVW� LQFUHDVH� EHWZHHQ� ����
WR� ���� IURP� WKH� SDVW��HDU�� 7KHUH� RFFXUV� D� JUHDW�
XSVXUJH� LQ� WKH� DEXVH� DPRQJ� �RXWKV� DJHG� IURP�
�������HDUV��7KH�VWXGLHV�DUH�QRW� OLPLWHG� WR� WKLV� DV�
the�surveys�conducted�reveals�a�signi�cant�rise� in�
WKH� KRRNDK� DEXVH� L�H�� QHDUO�� �� LQ� HYHU�� ��� �������
KLJK�VFKRRO�VWXGHQWV�LQ�WKH�8QLWHG�6WDWHV�KDG�XVHG�
D�KRRNDK�WR�VPRNH��

7KH��RXQJ�DGXOWV�ZKR�DUH�QRW�FXUUHQWO��HQUROOHG�
LQ� FROOHJH� PD�� DOVR� VKRZ� VLPLODU� EHKDYLRXU� DQG�
ULVN� SHUFHSWLRQV� DV� GR� FROOHJH� VWXGHQWV� ZKR� DUH�
DEXVLQJ� LW�� +HQFH�� �RXQJ� SRSXODWLRQ� DUH� DW� WKH�
DSH[�RI�DEXVLQJ�WKHVH�DGGLFWLYH�VXEVWDQFHV�GXH�WR�
D� ODUJH� QXPEHU�RI� IDFWRUV� LQFOXGLQJ�PRWLYDWLRQDO��
VRFLDOL]DWLRQ� DQG�PDQ��PRUH�ZKLFK�PD��SRVH� DQ�
DODUPLQJ�WKUHDW�WR�WKHLU�OLIH�

&21&/86,21

5HVHDUFKHUV�DQG�VFLHQWLVW�DFFRUGLQJ�WR�D� UHSRUW�
SXEOLVKHG� RQ� LQWHUQHW� E�� ([SUHVV� 1HZV� 6HUYLFH�
RQ� ��WK� )HEUXDU��� ����� VWDWHV� WKDW� SUHVHQW� GD��
ZLGHO��DYDLODEOH�VXEVWDQFHV�LQ�WKH�IRUP�RI�KHUEDO�
FLJDUHWWHV�� ELGLV�� D� EOHQG� RI� FHUWDLQ� KHUEV� UROOHG�
LQ� WHQGX� OHDYHV�HWF��PDUNHWHG�ZLWK� WKH� WDJOLQH�RI�
¶VDIHW�µ�DQG�FRQVLGHUHG�DV�D�KHDOWKLHU�DOWHUQDWLYH�
WR�WUDGLWLRQDO�FLJDUHWWHV�DUH�XQKHDOWKLHU�DQG�SRVHV�
VHULRXV�ULVN�WR�WKH�XVHU��

8VXDOO�� WKH�SDFNHWV� RI� DOO� WKH�YDULHWLHV�RI� WKHVH�
�avored� items� of� hookah� does� not� contain� any�
GHWDLO� UHJDUGLQJ� WKH� FKHPLFDO� FRQVWLWXHQWV� DQG�
other�multiple��avoring�additives.�

7KH� FKHPLFDO� FRQVWLWXHQWV� RI� WKHVH� SURGXFWV� LV�
QRW� EHHQ� FRPSOHWHO�� NQRZQ� WR� WKH� XVHUV� EHFDXVH�
WKH�PDQXIDFWXUHV� UHPDLQ� VLOHQW� DERXW�PHQWLRQLQJ�
the� chemical� ingredients� of� the� �avoring� agents.�
7KH�VKRUW�IDOOV� LQ�WKH�PHDVXUHV�RZLQJ� WR�WHFKQLFDO�
procedures� for� identi�cation� these� additives� are�
PDVNLQJ� WKH� GDWD� VKRZLQJ� WKH� SUHVHQFH� RI� WKHVH�
carcinogenic��avored�additives�in�such�toxic�herbal�
FRPSRXQGV�DQG�KRRNDKV�DQG�WKHUHE��LQFUHDVH�WKH�
KD]DUG�SRWHQWLDO�IRU�KXPDQ�KHDOWK��7KH�QHHG�RI�WKH�
KRXU� LV� WR� XQHTXLYRFDOO��HVWDEOLVK�D� WHFKQLTXH� IRU�
chemical�pro�ling�of�the��avoring�additives�using�
VWDWH�RI�DUW��

+HQFHIRUWK��GLUHFWLYHV�PXVW�EH�WDNHQ�E��YDULRXV�
VWDWH� DQG�FHQWUDO�ERGLHV� DQG�FRQYHQWLRQV�PXVW�EH�
PDGH��SROLFLHV�PXVW�EH�IUDPHG�WR�UHJXODWH�WREDFFR�
SURGXFWV� SURGXFWLRQ� LQ� IRUP� RI� WKHVH� �)ODYR��HG�
�RRND���DQG�WKHLU�DEXVH�HVSHFLDOO��DPRQJ��RXWKV�
WR�SURWHFW�SXEOLF�KHDOWK�EHFDXVH���HDOW��L��:HDOW��

5()(5(1&(6

��� )DUDJ�� 0����� (OPDVVU��� 0�0�� �� (O��KPDG��� 6�+��
7KH� FKDUDFWHUL]DWLRQ� RI� IODYRUHG� KRRNDKV� DURPD�
SURILOH�DQG� LQ�UHVSRQVH� WR�KHDWLQJ�DV�DQDO�]HG�YLD�
KHDGVSDFH�VROLG�SKDVH�PLFURH[WUDFWLRQ��630(��DQG�
FKHPRPHWULFV��6FL�5HS������������������KWWSV���GRL�
RUJ���������V������������������

��� .DVVHPHW�DO��/HYHOV�RI�8ULQH�&RWLQLQH�IURP�+RRNDK�
6PRNLQJ� DQG� ([SRVXUH� WR� +RRNDK� 7REDFFR�
6HFRQGKDQG�6PRNH�LQ�+RRNDK�/RXQJHV�DQG�+RPHV��
,QW�-�+LJK�5LVN�%HKDY��GGLFW�������0DU������H������
GRL����������LMKUED��������(SXE������)HE�����30,'��
����������30&,'��30&��������

��� KWWSV ���ZZZ�IGD�JRY�WREDFFR�SURGXFW V�
S U R G X F W V � L Q J U H G L H Q W V � F R P S R Q H Q W V �
KRRNDK�WREDFFR�VKLVKD�RU�ZDWHUSLSH�WREDFFR

��� 0LGGKD�'HHSDN�DQG��UFKQD1HJL��)RUHQVLF�FKHPLFDO�
SURILOLQJ�RI�IODYRXULQJ�DGGLWLYHV�LQ�VHL]HG�PX�DVVHO�
�VKLVKD��E��JDV�FKURPDWRJUDSK��PDVV�VSHFWURPHWU��
�*&�06��(J�SWLDQ� -RXUQDO� RI� )RUHQVLF� 6FLHQFHV�
������� ������ KWWSV���GRL�RUJ���������V����������
������

��� KWWSV���LQGLDQH[SUHVV�FRP�DUWLF OH�FLW LHV�
FKDQGLJDUK�KHUEDO�IODYRXUHG�KRRNDK�FLJDUHWWHV�
VROG�DV�KHDOWKFDUH�SURGXFWV�QRW�VDIH�VD�V�VWXG��
E��RUDO�KHDOWK�VFLHQFHV�FHQWUH�SJLPHU���������

��� KWWSV���UHFLSHV�W LPHVRI LQGLD�FRP�DUWLF OHV�
KHDOWK���IDFWV�DERXW�KRRNDK�WKDW�ZLOO�VKRFN��RX�
SKRWRVWRU�����������FPV�SLFLG ��������
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��� KWWSV���ZZZ�FGF�JRY�WREDFFR�GDWDBVWDWLVWLFV�
IDFWBVKHHWV�WREDFFRBLQGXVWU��KRRNDKV�LQGH[�KWP

��� 1LFNVLF� 1(�� /�� &�� /RXNDV� ��� 3HUU�� &/�� +RRNDK�
8VH� DQG� 3HUFHSWLRQV� DPRQJ� <RXQJ� �GXOW�
+RRNDK� 8VHUV�� -� �GGLFW� %HKDY7KHU5HKDELO��
����� -XQ��������������������������������� GRL��

��������������������������� (SXE� ����� 0DU� ����
30,'������������30&,'��30&��������

��� K W W S � � � W LP H V R I L Q G L D � L Q G L D W LP H V � F RP�
D U W L F O H V K R Z � � � � � � � � � � F P V � X W P B
V R X U F H  F R Q W H Q W R I L Q W H U H V W � X W P B
PHGLXP WH[W�XWPBFDPSDLJQ FSSVW

®®®›®®®
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