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Konu-20  

MMøøKKRROOBBøøYYAALL  BBøøYYOOFFøøLLMMLLEERR  
vvee  

AAEERROOSSOOLLLLEERR  
 
 
$\GÕQ� 0�� 0LNUREL\DO� EL\RILOPOHU� YH� DHURVROOHU�� (G�� &HQJL]�� 0ÕVÕUOÕJLO�� $\GÕQ�� 7ÕS� YH� GLú� KHNLPOL÷LQGH�
genel ve özel Mikrobiyoloji. Konu 20. Sa:175-�����*�QHú�\D\ÕQHYL��$QNDUD������� 
 
 )LOP� NHOLPHVL� \�]H\L� NDSOD\DQ� LQFH� ELU� WDEDND\Õ� LIDGH� HGHU�� %L\RILOP� LVH� EX�
WDEDND\Õ� ROXúWXUDQ� PDGGHQLQ� EL\RORMLN� ELU� PDWHU\DO� ROGX÷XQX� WDQÕPODU� Mikrobiyal 
biyofilm�LVH�\�]H\H�\DSÕúDQ�EL\RORMLN�PDWHU\DOLQ�PLNURS�|UW�V��ROGX÷XQX�LIDGH�HGHU��
0LNURS� K�FUHOHULQLQ� KDYD� YH� VX� GDPODFÕNODUÕ� LOH� �EXUDGDQ� YH\D�� EXOXQGXNODUÕ�
\�]H\GHQ�NDONÕS�SXOYHUL]H�ROPXú�KDOLQH�aerosol�DGÕ�YHULOLU� 
%ø<2)ø/0�)250$6<218� 
 0LNUREL\DO� EL\RILOPOHU�� NDWÕ� \�]H\OHUH� ELOKDVVD� FLODVÕ]�� NDOVLIL\H ve metalik 
\�]H\OHUH�GDKD�NROD\�\DSÕúÕU��'LúKHNLPOL÷LQGH�LQFHOHQPHVL�JHUHNHQ�EL\RILOPOHU���D÷Õ]�
PXNR]DVÕ��PLQH�YH� VHPHQW� \�]H\LQGH� �EL\RWLN� \�]H\OHU�� YH�GLúKHNLPOL÷L� FLKD]ODUÕQÕQ�
hava-VX�ERUXODUÕQÕQ�Lo�\�]H\OHULQGH��DEL\RWLN�\�]H\OHUGH��ROXúDQODUGÕU�� 
 Diú�SOD÷Õ�DVOÕQGD�ELU�EL\RILOP�WDEDNDVÕ�RODUDN�EDúODU��'Lú�\�]H\LQH�\DSÕúDELOHQ�
KHU� EDNWHULQLQ� EL\RILOP� IRUPDV\RQX� JHQHWLN� ELU� ELOJL� úHNOLQGH� EDNWHUL� '1$¶VÕQGD�
EXOXQXU��gUQH÷LQ�S. mutans¶ÕQ�EL\RILOP�IRUPDV\RQX�EUS$�JHQL�WDUDIÕQGDQ�NRGODQÕU��%X�
JHQ�� GLú� VHUW� GRNXODUÕQD� � \DSÕúDQ� ���� DPLQRDVLWOLN� DGH]LQ� WDELDWÕQGDNL� SURWHLQ� RODQ�
BRP (biofilm regulatory protein)’i kodlar.��'HQH\VHO�RODUDN��EUS$�JHQL� LQDNWLYH�HGLOPLú�
S. mutans�W�UOHUL�EL\RILOP�ROXúWXUDPDPDNWDGÕU��%X�JHQLQ�%53�VHQWH]�HWWLUHELOPHVL�LoLQ�
NDUPDúÕN� LQG�NVL\RQ� PHNDQL]PDODUÕ� YDUGÕU�� 2UWDPGDNL� VXNUR]� PHYFXGL\HWL�� S+�� ÕVÕ�
JLEL� GÕú� HWNLOHU�� EX� EDNWHULQLQ� RWRLQGXVHU� �$,-2) üretmesine ve bu genin BRP 
NRGODPDVÕQD� VHEHS�ROXU�� �9H\D�D\QÕ� NURPR]RP��]HULQGHNL� OX[66P�JHQL� WDUDIÕQGDQ�
WHWLNOHQLU�� %DúND� EDNWHULOHU� EDúND� PHNDQL]PDODU� LOH� EL\RILOP� ROXúWXUXUODU�� gUQH÷LQ�
Bacillus subtilis¶WH�EL\RILOP� IRUPDV\RQX�&FS$� � �FDWDEROLWH�FRQWURO�SURWHLQ�� WDUDIÕQGDQ�
NRQWURO� HGLOLU�� +HU� PLNURRUJDQL]PD� EL\RILOP� ROXúWXUPD\DELOLU�� %D]ÕODUÕ� |]HO� NRúXOODU�
DOWÕQGD� EL\RILOP� ROXúWXUDELOLU�� gUQH÷LQ�� Streptoccus mutans ve Streptococcus 
sanguis¶LQ�EL\RILOP�ROXúWXUPDVÕ� LoLQ�RUWDPGD�!����P0�JOXNR]�EXOXQPDVÕ�JHUHNLU��S. 
salivarius ve Actinomyces¶OHU� EL\RILOP� ROXúWXUPDN� LoLQ� HQ� D]� ���� P0� JDODNWR]�
EXOXQPDVÕQÕ� LVWHUOHU�� .DQGLGDODU� EODVWRVSRU� ID]ÕQGD\Nen statherin ile biyofilm 
EDúODWÕUODU�� 
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 ùHNLO���-1:�'Lú�\�]H\LQGH�EL\RILOP�ROXúXPX��GLú�SOD÷ÕQÕQ�ROXúPDVÕQD�NÕODYX]OXN�HGHU��
0�VLQ|]�SURWHLQOHU��]HULQH�WXWXQDQ�EDNWHULOHU��$���PLNURNRORQLOHU�ROXúWXUXU��%���
$UDODUÕQGD�VÕYÕ�NDQDOODUÕ�EÕUDNDUDN�RUJDQize olurlar (C), ekstraselüler polisakkarit 
\DSÕGD�LQWHUPLNUREL\DO�PDWULNV�LOH�VDUÕOÕU��'��YH�PHWDEROL]PDODUÕQÕ�GHYDP�HWWLULUOHU��(���
0DWULNV�JLGHUHN�NDOÕQODúÕU��)��YH�GÕúDUGDQ�X\JXODQDQ�DQWLVHSWLNOHUH�GLUHQo�VD÷ODU��*���
DPD�PHNDQLN�RODUDN�X]DNODúWÕUÕODELOirler (H). �)RWR÷UDIODU����QXPDUDOÕ�ND\QDNWDQ�DOÕQPÕúWÕU� 
 
 'Lú� VHUW� GRNXODUÕ� \�]H\LQGH� EHVLQ� PDGGHOHUL� YH� P�VLQ|]� SURWHLQ� DUWLIDNWODU�
�SHOLNÕO��LON�ROXúWXNODUÕQGD�EDNWHUL�KDNLPL\HWL�D]GÕU��2UDO�EDNWHULOHU�VÕNOÕNOD�7LS�,��ED]HQ�
7LS� ,,�� ILPEUL\DODUÕ\OD� GLú� \�]H\LQH� YH�YH\D� DGH]LQOHUL� LOH� \�]H\GHNL� EX� SHOLNÕO¶D�
WXWXQXUODU� �ùHNLO� ��-1). Actinomyces’ler ve Streptococcus mutans en erken 
WXWXQDQODUGÕU��%L\RILOP� IRUPDV\RQX�\DQDN�YH\D�PXNR]D�\�]H\LQGH�ROX\RUVD� LON�|QFH�
Leptothrischia buccalis ve Streptococcus salivarius tutunur (10-15 bakteri/epitel 
K�FUHVL��� 'DKD� VRQUD� VD\Õ� YH� oHúLWOLOLNOHUL� DUWDU�� %X� EDNWHULOHU�� \DSÕúWÕNODUÕ� \�]H\GH�
PLNURNRORQLOHU�ROXúWXUXUODU��+HU�ELU�PLNURNRORQL�JHQHOOLNOH�VDI�EDNWHUL� N�PHOHULGLU��%X�
VDIKDGDNL�EL\RILOPOHU�DUDOÕNOÕ�RODUDN�\HUOHúHQ�EDNWHUL�NRORQLOHUi gibidir. Daha sonra bu 
NRORQLOHU� DGH]LQ� \DSÕVÕQGD� PXNRLG� VDOJÕODUÕ� LOH� |QFH� ELUELUOHULQH� GDKD� VRQUD�
NDSODGÕNODUÕ� \�]H\GHNL� PDWULNV� �DGH]LQ�� WDEDND\D� WXWXQXUODU�� $GH]LQ� WDEDND�
NDOÕQODúDUDN�EDNWHUL�N�PHOHULQL�LoHULVLQH�DOÕU�YH�ELU�|UW��JLEL�NXúDWÕU��%X�VDIha, bakteri 
K�FUHOHULQLQ�E|O�QPHVLQLQ�HQ�ID]OD�ROGX÷X�G|QHPGLU��%DNWHULOHU�ELU�\DQGDQ�VDOGÕNODUÕ�
HN]RHQ]LP� YH� PHGL\DW|UOHU� LOH� ELUELUOHULQLQ� E|O�QPHVLQL� LQG�NOHU� GL÷HU� \DQGDQ� \HQL�
adezinler sentez ederek çevrelerini guruplar halinde bir intermikrobiyal matriks ile 
|UWHUOHU�� +HU� ELU� EDNWHUL� N�PHVLQLQ� RUWDVÕQGD� YH� HQ� LoHUGH� NDODQ� EDNWHUL� K�FUHOHUL�
EHVOHQPHOHULQL�WHPLQ�HGHELOPHN�LoLQ�DGH]LQ�|UW�Q�Q��]HULQGH�ROXNODU�ROXúWXUXUODU��%X�
ROXNODU�EDNWHUL�DGDFÕNODUÕ�DUDVÕQGD�VX�YH�EHVLQ�PDGGHVL�VLUN�ODV\RQX� LoLQ�JHUHNlidir. 
<HQL� ROXúDQ� PLPDUL�� DUDODUÕQGDQ� VX� NDQDOODUÕ� JHoHQ� EDNWHUL� DGDFÕNODUÕ� úHNOLQGHGLU��
%L\RILOP��]HULQH�GÕúDUGDQ�\HQL�EDNWHULOHU�HNOHQLU�YH�|OHQ�EDNWHULOHU�GL÷HUOHUL�WDUDIÕQGDQ�
EHVLQ�PDGGHVL�RODUDN�NXOODQÕOÕU��%L\RILOP�WDEDNDVÕ�JLGHUHN�NDOÕQODúÕU��$VOÕQda böyle bir 
\DSÕ��VSRQWDQ�RUJDQL]H�ROPXú��VLPEL\RWLN�ELU�EDNWHUL�GRNXVXGXU��0LNURNR]PR]�WHULPL�
\DQOÕú�ROPD]� 
 %L\RILOP� ROXúWXUGX÷XQGD� PLNURRUJDQL]PDODU�� DQWLPLNURELNOHUH� IHYNDODGH�
GLUHQoOLGLU�� %L\RILOPL� ROXúWXUDQ� KHU� PLNURRUJDQL]PD� WHN� EDúÕQD� EXOXQGX÷XQGD, 
KHUKDQJL� ELU� DQWLPLNURELN� LOH� NROD\FD� LQKLEH� ROPDVÕQD� UD÷PHQ� EL\RILOP� PLPDULVL�
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LoHULVLQGH�\HU�DOGÕ÷Õ�]DPDQ�D\QÕ�PLNURRUJDQL]PD\Õ�D\QL�DQWLPLNURELN�LOH�LQKLEH�HWPHN�
GDKD� ]RUGXU�� .DQGLGDODUÕQ� X]XQ� V�UH� DoÕN� NDOPÕú� N|N� NDQDOÕ� GXYDUODUÕQGD� YH\D�
protezlerin ü]HULQGH�EL\RILOP�\DSDELOPH�\HWHQHNOHUL�YDUGÕU��.DQGLGD�VXúODUÕ�����J�PO�
IOXFRQD]ROH� LOH� LQKLEH�RODELOL\RUNHQ� �� EL\RILOP�ROXúWXUGXNODUÕQGD� IOXFRQD]ROH� LoLQ�0,&�
GH÷HUL� ����J�PO� ROXU��%|\OH�PLNUREL\DO� EL\RILOPOHU��PLNURVNRS�� NDWHWHU� YH�GL÷HU� WÕEEL�
FLKD]ODUÕQ� GD� \�]H\OHULQGH� J|U�O�U�� gQOHP� DOÕQPDGÕ\VD�� GLú� XQLWLQLQ� VX� GHSRVXQGD�
hemen daima bulunur.  
 'LúKHNLPOL÷L� PXD\HQHKDQH� VLVWHPLQGH� NXOODQÕODQ� VX\XQ� ERUXODUGD� NROD\OÕNOD�
PLNURRUJDQL]PDODU� LOH� NRQWDPLQH� RODELOGL÷L� ELOLQPHNWHGLU�� %X� PLNURRUJDQL]PDODU� GLú�
ünitinLQ�VX�GHSRVX�YH�ERUXODUÕQ�Lo�GXYDUÕQGD�PLNUREL\DO�EL\RILOP�ROXúWXUXUODU�� 
 'Lú� �QLWOHULQLQ� VX� VLVWHPOHUL� NDSDOÕ� ERUXODUGDQ� ROXúXU�� 6DGHFH� VX� WDQNÕQD� YH�
DHUDW|U�Q� VHOHQRLG� YDOIÕQD� DoÕOÕU�� %XUDGD� NDSDOÕ� EXOXQDQ� GHSR� VX\XQXQ� PXVOXN�
VX\XQGDQ�úX�IDUNODUÕ�YDUGÕU.  
���'�ú�N�YRO�PGHGLU�� 
���'�ú�N�DNÕú�KÕ]Õ�YDUGÕU�� 
���/DPLQDU�DNÕú�YDUGÕU��ERUX�LoHULVLQGH�DNDUNHQ�JLUGDSODU�ROXúWXUXU��� 
���2GD�ÕVÕVÕQGDGÕU�� 
���<�NVHN�EDVÕQoOÕGÕU�� 
6. Dar borulardan geçer,  
7. Aerasol haline gelir,  
���øoHULVLQGH�o|]�QP�ú�EXOXQDQ�RNVLMHQ�PLNWDUÕ�GH÷LúNHQGLU�� 
���øoHULVLQGH�o|]�QP�ú�YH\D�WRUWX�RODUDN�LQRUJDQLN�PDGGHOHU�EXOXQXU�� 
 %X� |]HO� NRúXOODU� GLú� �QLWOHULQLQ� VX� GHSRODUÕQGD� |]J�O� PLNURRUJDQL]PDODUÕQ�
oR÷DODELOPHOHULQH� YH� EL\RILOP�ROXúWXUPDODUÕQD� \DUGÕPFÕ� ROXU��%X�EDNWHULOHU� JHQHOOLNOH 
SODQNWRQLN� VX� NRQWDPLQDQWODUÕGÕU�� 'Lú� �QLWLQLQ� VX� GHSRVXQGD� HQ� VÕN� EXOXQDELOHQ�
bakteriler Legionella¶ODUGÕU�� 'DKD� D]� VÕNOÕNOD� DNYDU\XP� YH� \�]PH� KDYX]XQGD� VÕN�
UDVWODQDQ� DNXDWLN� NRQWDPLQDQWODUD� UDVWODQÕU�� � Rhodococcus, Pediococcus, 
Streptococci gibi kok cinsleri, Pseudomonaceae�� D\UÕFD� Neisseria Bordetella 
Haemophillus FLQVOHUL�� ED]Õ� VX� PDQWDUODUÕ�� PLNREDNWHULOHU� YH� \RVXQODU� EL\RILOP�
ROXúWXUDELOLUOHU�� %X� EDNWHULOHULQ� VX� GHSRVXQGDQ� QDVÕO� X]DNODúWÕUÕODFD÷Õ� .RQX-31’de 
DQODWÕOPÕLúWÕU� 
 0XD\HQHKDQH�RUWDPÕQGD�DOHWOHULQ� VR÷XWXOPDVÕ�DPDFÕ� LOH� NXOODQÕODQ� VX\XQ�HQ�
D]ÕQGDQ�LoPH�VX\X�|]HOOLNOHULQGH��PDNVLPXP���EDNWHUL�����PO��ROPDVÕ�JHUHNPHNWHGLU��
7HUFLKDQ�GLVWLOH�VX�NXOODQÕOPDOÕGÕU�� 
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 ùHNLO����� 'Lú��QLWLQLQ�VX�GHSRVXQGDNL�EL\RILOP�WDEDNDVÕQÕQ��$,B,C) anolit solüsyonu 
LOH�WHPL]OHQPHVL��$QROLW�LODYHVLQGHQ���KDIWD�VRQUD�EL\RILOP�\�]H\LQGH�NÕUÕOPDODU�ROXúXU 
(D,e)�YH�EDNWHUL�VD\ÕVÕ�����&)8��D]DOÕU����KDIWD�VRQUD�EL\RILOP�EXOXQPD]��)��� 
)RWR÷UDIODU���QXPDUDOÕ�ND\QDNWDQ�DOÕQPÕúWÕU� SEM görüntü büyültmeleri�VÕUDVÕ� LOH�[500, x4500, x6500, 
x500, x5000, x5000 dir. 

 
 'Lú� �QLWL� VX� ERUXODUÕ� YH� GHSRVXQXQ� PLNUREL\DO� EL\RILOPGHQ� DUÕQGÕUÕOPDVÕ� LoLQ�
“elektrokLP\DVDO� RODUDN� DNWLYH� HGLOPLú´� �(&$�� VX� NXOODQÕODELOLU��6X\X�HOHNWURNLP\DVDO�
RODUDN� DNWLYH� HWPHN� LoLQ� ELUELUL� LoHULVLQH� JHoHQ� WLWDQ\XP� NDSOÕ� LNL� HOHNWURW� LOH� VX\XQ�
HOHNWUROL]L�\DSÕOÕU��.XOODQÕODQ�VX�G�ú�N�PLQHUDO�\R÷XQOXNOXGXU�YH�LNL�HOHNWURW�VHUDPLN�ELU�
mHPEUDQ� LOH� ELUELULQGHQ� D\UÕOPÕúWÕU�� (OHNWUROL]� VRQXQGD� DQRW� WDUDIÕQGDNL� VX\D� DQROLW��
NDWRW� WDUDIÕQGD� NDWROLW� DGÕ� YHULOLU�� 6X� GHSRODUÕQD� NXOODQÕODQ� DQROLWWLU�� $QROLW�� EL\RILOPL�
NROD\FD� \HULQGHQ� NDOGÕUÕU�� PHWDOOHU� �]HULQH� NRUR]LI� GH÷LOGLU�� YLUXV�� EDNWHUL�� PDntar, 
SURWR]RDODUÕ� LQKLEH�HGHU��ùHNLO���-����(OHNWUROLW�GHQJHVL�GH÷LúWLULOPLú�VDI�VXGDQ�LEDUHW�
ROGX÷X� LoLQ� LQVDQ�RUJDQL]PDVÕQD� IHYNDODGH�]DUDUVÕ]GÕU��<DSÕVÕQGD�&O22, HClO2, Cl2, 
ClO-, H2O2, HO2

-, H2O2
-, NaOH, O2,O3, H, OH bulunur. Bu iyon profili, immün 

siVWHPLQ� IDJRVLWLN� K�FUHOHULQLQ� RNVLMHQ� SDWODPDVÕQGDQ� VRQUD� DoÕ÷D� oÕNDUGÕ÷Õ� RNVLMHQ�
UDGLNDOOHULQH� EHQ]HU�� 7D]H� DQROLWLQ� HQ� oRN� �� GDNLNDOÕN� X\JXODPD� LOH� úX�
PLNURRUJDQL]PDODUÕ� ������ RUDQÕQGD� LQKLEH� HWWL÷L� J|VWHULOPLúWLU��B. subtilis var niger 
VSRUODUÕ�� C. difficili� VSRUODUÕ�� YDQNRPLVLQ� GLUHQoOL� HQWHURNRNODU�� PHWLVLOLQ� GLUHQoOL� S. 
aureus�� VX� NRQWDPLQDQWÕ� RODQ�Mycobacterium’lar, E. coli (O157 dahil), H. pylori, P. 
aeruginosa, C. albicans�YH�+XPDQ�,PPXQGHILFLDF\�9LUXV��7D]H�KD]ÕUODQPÕú�DQROLWLQ�
Eh=+600, pH=6.0 ± 1����PLQHUDO� \R÷XQOX÷X����-��J�/�GLU� YH�N|N�NDQDOÕ�GXYDUÕQGDNL�
VPHDU� WDEDNDVÕQÕ� 1D2&/¶GHQ� GDKD� NROD\� NDOGÕUGÕ÷Õ� J|VWHULOPLúWLU�� $QROLW� EX� J�Q�
KHQ�]� \D\JÕQ� ROPDPDNOD� ELUOLNWH�� ED]Õ� �ONHOHUGH�� \�]PH� KDYX]ODUÕQGD�� ]ÕUDDWWH��
VR÷XWPD� NXOHOHULQGH�� GHUPDWRORMLGH� \DUD� WHPL]OL÷LQGH�� GLúKHNLPOL÷LQGH� N|N� NDQDO�
LULJDQÕ�RODUDN�YH�GLú��QLWL�VX�GHSRVXQGD�NXOODQÕOPDNWDGÕU� 
 
$(5262//(5�YH�'(17$/�$(52%ø<2/2-ø� 
 'URSOHW�IRUPDV\RQX�YH�NLQHWL÷L� 
 2GD� VÕFDNOÕ÷ÕQGD� VX� PROHN�OOHULQL� ELUELUOHULQH� ED÷OD\DQ� NRKH]\RQ� NXYYHWLQL�
yenecek EDVÕQoWD� KDYD� DNÕPÕ� VX\XQ� \�]H\LQH� X\JXODQGÕ÷ÕQGD�� VX� PROHN�OOHUL�
JXUXSODU� KDOLQGH� \HULQGHQ� NRSDUDN� KDYD� DNÕPÕ� LOH� ELUOLNWH� HWUDID� VDoÕOÕU� �DHURVRO���
$HUDW|U� FLKD]ODUÕ� VX� YH� KDYD� NDUÕúÕPÕQÕ� GLúLQ� �]HULQH� RGDNODQPÕú� KDYD\Õ� YH� VX\X�
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NDUÕúWÕUUDUDN� �IOHUOHU� EXQa pulverizasyon� DGÕ� YHULOLU�� %X� ROD\� GLú� NOLQL÷LQGHNL�
FLKD]ODUGD� KHU� ]DPDQ� PH\GDQD� JHOLU�� d�QN��� GLúKHNLPOL÷L� PXD\HQHKDQHOHULQGHNL�
FLKD]ODUGD� JHQHO� RODUDN� EDVÕQoOÕ� KDYD� YH� VX� NXOODQÕOÕU�� gUQH÷LQ� DHUDW|U� YH� DLUIORZ�
FLKD]ODUÕ� � SXOYHUL]DV\RQ�HVDVÕQD� GD\DQÕU��%|\OH� \HULQGHQ�NRSDUDN�HWUDID� VDoÕODQ� VX�
GDPODFÕNODUÕQD� droplet� DGÕ� YHULOLU�� 'URSOHWOHU�� ���� – 10 �P� oDSÕQGD�� JD\HW� KDILI�
�\DNODúÕN� � ����� [��-18  – 5.23 x 10-16 J��� VX� N�UHFLNOHUL� úHNOLQGH� G�ú�Q�OHELOLU��
dDOÕúPDVÕ�VÕUDVÕQGD�GURSOHW�ROXúWXUDQ�GLúKHNLPOL÷L�FLKD]ODUÕ�úXQODUGÕU� 
 - Ultrasonik ve sonik skalerlar 
 - Sonik alet temizleyicileri 
          -�+DYD�W�UELQOHUL�YH�PLNURPRWRU�JLEL�G|QHU�EDúOÕNOÕ�DOHWOHU� 

- Hava su spreyleri  
- $LUIORZ�FLKD]Õ 
- Hava kompresörü 

(÷HU�ELU�GURSOHW�EDNWHULOHU�WDUDIÕQGDQ�LVWLOD�HGLOPLú�LVH�IHYNDODGH�LQIHNVL\|]�SDUWLN�OOHU�
KDOLQH�G|Q�ú�U��+DVWDQÕQ�D÷Õ]ÕQGDQ� IÕUOD\DQ�GURSOHWOHU�PHWUHOHUFH�X]D÷D�JLGHELOLUOHU��
0XD\HQHKDQH�RUWDPODUÕQÕQ��KHNLP�YH�oDOÕúDQ�\DUGÕPFÕ�SHUVRQHOLQ�ULVN�DOWÕQGD�ROGX÷X�
XQXWXOPDPDOÕGÕU��� 
 $÷Õ]� ERúOX÷X� VWHULO� ROPDGÕ÷ÕQD� J|UH�� � DHUDW|U� LOH� oDOÕúPD� VÕUDVÕQGD� ROXúDQ�
dropletlerin üzerlerinde hemen daima salyadan gelen mikroorganizmalar yüklüdür. 
7�EHUN�OR]OX� ELU� KDVWD� |NV�U�N� LOH� DQFDN� ���� FP� X]D÷D� GURSOHW� IÕUODWDELOGL÷L� KDOGH�
DHUDW|U� LOH� oDOÕúPD� VÕUDVÕQGD� �� ED]HQ� �� P� X]DNOÕNWD� GURSOHWOHU� EXOXQDELOLU�� 2GDQÕQ�
KDYDVÕQD� SXOYHUL]H� ROGXNODUÕQGD� \HUoHNLPLQLQ� HWNLVLQGHQ� QHUHGH\VH� PXDI� RODUDN�
VDDWOHUFH� KDYDGD� DVÕOÕ� NDODELOLUOHU�� .ROD\FD� VROXQXP� \ROXQD� JLUHUHN� WDúÕGÕNODUÕ�
PLNURRUJDQL]PDODUÕ�EXUD\D�EÕUDNDELOLUOHU��+DYD\D�NDUÕúDQ�GURSOHWOHU�KDVWDQÕQ�NHQGLVL�
LoLQ�GH��ULVN�ROXúWXUPDNWDGÕU��+DYDGD�EXOXQDQ�VWUHSWRNRNODUÕQ�W�NU�N�ND\QDNOÕ�ROGX÷X�
bilinmektedir.  
 2GDQÕQ� G|úHPH�� GXYDU� YH� KDYDVÕQGD� EXOXQDELOHFHN� GURSOHWOHU� LOH� P�FDGHOH�
ederken noniyonize radyasyon (ultraviyole (UV) lamba), fenRO�EXKDUÕ��DQWLVHSWLN�RGD�
spreylerinden istifade edilir (Bkz. Konu-31). 
 
 Hava kompresörleri: 
 *D]ODU� VÕNÕúWÕUÕOGÕNODUÕQGD� NRQGDQVH� ROXU�� <HWHULQFH� VÕNÕúWÕUÕODQ� KHU� JD]�
VÕYÕODúÕU�� 'LúKHNLPOL÷LQGH� NXOODQÕODQ� KDYD� NRPSUHV|UOHUL� RGD� KDYDVÕQÕ� PHWDOLN� ELU�
WDQNÕQ�LoHULVLQGH�VÕNÕúWÕUÕU�����-��$WP���2GD�KDYDVÕQÕQ�LoHULVLQGH�EXOXQDQ�VX�EXKDUÕ�EX�
WDQNÕQ�Lo�GXYDUÕ�ER\XQFD�NRQGDQVH�ROXU�YH�VX�úHNOLQGH�o|NHU��%X�VX��KDYD�WDQNÕQÕQ�Lo�
GXYDUÕQGD� EL\RILOP� ROXúXPXQD� \DUGÕP� HGHU�� $HUDW|UOHULQ� KDYD� NRPSUHV|UOHULQLQ�
GHSRODUÕ� KHPHQ� GDLPD� EDNWHUL� YH�PDQWDUODU� LOH� NRQWDPLQHGLU�� %XUDGD� VÕN� UDVWODQDQ�
mikroorganizmalar, Bacillus stearothermophilus, Penicillium notatum ve Aspergillus 
niger¶GLU��%X�PLNURRUJDQL]PDODU�DHUDW|U�XFXQGDQ�YH�NDYLWHQLQ�NXUXWXOPDVÕ�VÕUDVÕQGD�
KDYD� úÕUÕQJDVÕQGDQ� D÷Õ]D� \D\ÕOÕU�� %XQODUÕQ� |QOHQPHVL� LoLQ� 3XULODLU� VLVWHPOHU�
JHOLúWLULOPLúWLU�� %X� FLKD]ODU� KDYD� NRPSUHV|U� WDQNÕQÕQ� oÕNÕúÕQD� PRQWH� HGLOPHNWHGLU��
øoHULVLQGHQ� JHoHQ� KDYD\Õ� ���� �&
\H� ÕVÕWPDNWD� YH� ELU� SRUVHOHQ� GXYDUD� oDUSWÕUDUDN�
VR÷XWPDNWDGÕU�� 6DGHFH� PLNURRUJDQL]PDODUÕ� GH÷LO� VX�� PDNLQH� \D÷Õ�� SLVWRQ� WRUWXVX��
LQRUJDQLN�NLUOLOLN�YH�YLUXVODUÕ�GD�HOLPLQH�HWPHNWHGLU��%LU�GL÷HU�VRUXQ�GD�KDYD�WDQNÕQGDNL�
EL\RILOPGHQ�NRSDQ�EDNWHULOHULQ��D÷Õ]D�GH÷LO��RGDQÕQ�KDYDVÕQD�NDUÕúPDVÕGÕU� 
 6RQLN� YH� XOWUDVRQLN� VNDOHUODUÕQ� ROXúWXUGX÷X� DHURVRO� DUDVÕQGD� NRQWDPLQDV\RQ�
ULVNL�DoÕVÕQGDQ�ELU�IDUN�EXOXQPDPDNWDGÕU��%X�DHURVRO�RUWDPÕ�D]DOWPDN�LoLQ�\�NVHN�KÕ]OÕ�
YDNXPOX� WDKOL\H� VLVWHPOHUL� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� 2ODELOGL÷LQFH� oRN� PLNWDUGD�
DHURVRO�� JHUL� \DNDODPDN� |QHPOLGLU�� $÷Õ]GD� NDQDPD� RGDNODUÕ görülmese bile  
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XOWUDVRQLN� D\JÕWODUÕQ� NXOODQÕOPDVÕQÕ� L]OH\HUHN� PXD\HQHKDQH� RUWDPÕQGD� NDQ� N|NHQOL�
EDNWHUL\HO��U�QOHULQ�VDSWDQPDNWDGÕU� 'Lú�WHGDYLVLQH�EDúODQPDGDQ�|QFH�$QWLPLNUREL\DO�
D÷Õ]� JDUJDUDODUÕQÕQ� NXOODQÕOPDVÕQÕ� L]OH\HUHN� YH\D� WHPL]OLN� HVQDVÕQGD� DQWLVeptik 
JDUJDUDODU� LOH�D÷Õ]� oDONDODWDUDN�JHUoHNOHúWLULOHQ�GLúWDúÕ� WHPL]OL÷L� LúOHPOHUL� VRQUDVÕQGD�
NRQWDPLQDV\RQ�GDKD�D]GÕU�� 
$VSLUDW|U�YH�VDNúÕQ�� 
 <DOQÕ]FD� \�NVHN� SR]LWLI� GH÷LO� QHJDWLI� EDVÕQoOÕ� GHQWDO� FLKD]ODUGD� GD� EL\RILOP�
ROXúDELOPHNWHGLU��%X�úHNLOGH�PLNURbiyal dental plakda bulunan mikroorganizmalarda 
GRODúÕP�VX\XQD�NDWÕODELOLU��8OWUDVRQLN�YH�VRQLN�VNDOHUOHU�DHU|W|UOHU�YH�VX\X�VR÷XWPD�
DPDFÕ� LOH� NXOODQDQ�GL÷HU� G|QHU� DOHWOHULQ� RWRNODY� LOH� VWHULO� HGLOPHVL� JHUL� DVSLUH�HGLOHQ�
VX\XQ� WDPDPHQ� RUDWDGDQ� NDOGÕUÕOPDVÕ için yeterli olmamakta ve aspire edilen 
NRQWDPLQH� ROPXú� VX\XQ� ELU� E|O�P�� XQLWOHULQ� GRODúÕP� úHEHNHVLQGH� VÕ]DELOPHNWHGLU���
%LU� VRQUDNL� NXOODQÕPGD� VWHULO� HGLOPLú� EDúOÕNODU� NXOODQÕOVD� ELOH� NRQWDPLQH� ROPXú� VX�
ERUXODUGDQ�JHOHUHN�DHURVRO�úHNOLQGH�KDYD\D�YH�D÷Õ]D�GD÷ÕODELOPHNWHGLU��)LUPDODU�EX�
W�U� NRQWDPLQDV\RQODUÕ� |QOHPHN� DPDFÕ� LOH� VDO\D� HPLFL� DOHWOHULQ�� HPGL÷L� VX\XQX� JHUL�
YHUPHOHULQL�|QOHPHN�DPDFÕ�LOH�WHN�\|QO��oHNYDOI�VLVWHPOHU�JHOLúWLUPHNWHGLU��$\UÕFD�VX�
\ROODUÕQÕQ�NLP\DVDO�DMDQODU� �XOWUDYLROH� ÕúÕN� LOH�GH]HQIHksiyonu, filitrelerden geçirilmesi 
geçerli bir metottur. 
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