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$\GOQ 0 OLNUREL\DO EL\RILOPOHU YH DHURVROOHU (G &HQJL] 00VOUOOJILO $\GOQ 70S YH GLU
genel ve 6zel Mikrobiyoloji. Konu 20. Sa:175- *QHU \D\OQHYL $QNDUD

) LD NHGRHWL\ « ] H LNDSD\ DQIQFH BUBEDD OUDGH HGH%\ RIL® IVH EX
WE DD\ ORXUMUIDQ P DGGHQ H\ RBMNEIU P DWW DORG % XQX\WWQ@P» @U Mikrobiyal
biyofilm MH\«]H H\ DSBDQ B RRVN.P DWW DARP INRS |\ RGXXQXIDGH HGH
0 INRS KFAHRUQQ KDD YH VX GIP OFDWD LD EXDGDQYHD EXXQGMNDD
\+]H GHQDDS SXOHU H RP X KDORHaerosol DEYHILOL
%x2)40 )250%$6<218

0 INRE\DOEARLPGU N\« ]H GUWH BKD/\D ADA NDOIUNH ve metalik
\+]H GUH GDKDRD\ \ DSBD * WIKHNP GIQGHRFHBIQ? HVLIHINHQ B RILPGU D:Q
P XNR] DVO P IQHYH VHP HQM « | HV IQGH E\ RMIN\ « ] HLBU YH GUIKHNP GIL FIK D] QU@
hava-VX ERXOUWD®I0 \ « ] H GUQGHDH RIN\ « ] H GLGH REUD QUED)

Ditl SO:-ODVA@GD EJEN RILP \WEDDVORDUDN EDIOQU ' 10\« ] H\ IQH\ DSODHEIAQ
KHJ EENMUIQQ B\RLP |IRP DVWRQXJHQMN ElU ELD GHNGRGH ERML 'l $MDGD
EXXQX g RHIQS. mutansf® B\ RLP IRWP DV RQX B5$ JHQ\BDIQGDORGD QY %6
JHQ QU VHWGRXOUWDD \DSBDQ D P IQRMEN.DGHIQ \WHDW@GDL SIRMQ RDQ
BRP (biofilm regulatory protein)’i kodlar. ' HQMVHOROUDN ES$ JHQ QINNYH HEPL
S. mutans WUWBLLEL RILP REUNUDP DP DNIBGD 96X JHQQ %6 3 VHQM HWWH PHWL 4lQ
NDUP DU® IQGNW RQP H\DQ] P DOWDYDUED 2 WBP GINL VXNIR] P HYFXGL HWY S+ QO
JIEL GO HWMIBU EX EDWMIQQ RRIQGXHU $,-2) Uretmesine ve bu genin BRP
NRGDP DMDWHEHS BU 9HD DQONRP R RP « ] HIQGHNL X} 66 P JHQ \BIDIQGDQ
WMNBIQU %DaND EMMULIGU EDIND P HNDQ@ P DOU L® B\RILD RAUWXUDU g WQHIQ
Bacillus subtilisfd B\ RIL® IRP DWRQX&FS$ FDWERM FRQUIROSUIRMOQ \BADIGDQ
NRQUROHG. OL+HU P INRRJDQ P D H\RLP RYGWUP D\ DE.OLYD] @ID| ] HONRIXAD
DUDGD ERLP ROUMDHEOL g QHIQ Streptoccus mutans ve Streptococcus
sanguisQ B\ RILP® RGP DVOlQ RVEP GD! PO JONR EX3@ DVOJHUHNU S.
salivarius ve Actinomycesfi@J) EARLP® R3UOMWP DN blQ HQ D PO JDONW
EXXQ@ DVQO MM®BU . DQGODU EOMWRVSRU 1D @GDNen  statherin ile  biyofilm
EDIO@DU
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OHNLO -1:' Wi\*]HIQGH ERLP RYUXP X QU SO-Q@ RXIP DV DNDYX] GNHGH)
0 * VIQ|] SIRMQBIU- | HIQHMXQDQ BRMLIAU $ P INRNRRQIBURBIIMXU %
$LDU)1.<KDGD/(YO\DQK)BUDECUD\DLD\|RLBDQze olurlar (C), ekstraseluler polisakkarit

\ DSG DIQMP INRH\ DCP DAINVLOVDUY ' YH P {BER) IP DOWOGHDP HWAAMBU (

0 DWNVJIGHHN NDdpDu@ )  YH GDDUGDQ XIXO@QDQ DIpHSINBIH GUHQ VD-OU *

DP D P HNDQN RDUDN X] DNDUOMMD H ier (H). )RWR=UDIODU  QXPDUDOO ND\QDNWDQ D(

"0 VHWGRXOWD\ « | H IQGH EVIQ P DGGELL YH P+ MQ|] SIRMQ DM/DNGU
SHNO® LIOREUWNDUDGD ERMIKINP )\ HWD] G 2 UDCE INMULBUVINGND 71S, EOQHQ
71S ,, IIPELWDOWO® Gi \+]HIQH YHYH\D DGHQBAL ED\«]H GHNL EX SHNOIY
WWXYOQXDU uHNLO -1). Actinomyces’ler ve Streptococcus mutans en erken
WWXQDOWED %\ RILD IRP DA RQX\DQD YH D P XNR D \ ] H\ IQGH &\ RYD LIO|QFH
Leptothrischia buccalis ve Streptococcus salivarius tutunur (10-15 bakteri/epitel
KeFUMM. ' DKDVRQD VD OYH oHIMPINBLL DUBU 96X EDNMULIA) \ DSOHVIDLD\ « ] H\ GH
P INFRNRR QU ROUMXUDU + HUEIUP INRNRRQ JHQIDER VDI EDNMUL N P HBUGU 96X
VDIKDGBLEN RLPGUDDANORODIDN \ HBUHQ EDMULNRBR QA gibidir. Daha sonra bu
NRERQKAJ DGHIQ \DSMQGD P XNRG VDO@WD L |QFH HUELBUQH GDKDVRQD
NDSDGNDUD \+]HGHL. PDWNV DGHIQ WEDDD WXQXDU $GHIQ WEDD
ND@DIDUDN EDNMULN P HBUQL oHUIMQH TYH HU| W JIELNXGDV %X VDIha, bakteri
Ke FUHBUQQ E|GQP HMQQ HQD @ RBX%X G|QHP QU YDNMUILAJEIU\ DQG D@DGMNDLD
HN RHQIP YH P HG DM®BU LD HIEELBUQQ E|GQP HMQ. QGNBUG+HU\ DQGDOHQ
adezinler sentez ederek cevrelerini guruplar halinde bir intermikrobiyal matriks ile
| UM®BU +HU EIU EDNMIL N P HMQQ RIW@GDYH HQIOHGH NDDQ EBWAL Ke FUHBLL
ERBI@ HBUQL WP 1Q HGHEPHN 1olQ DGHQ |WAQ+Q « ] HIQGH BNDURSGMUXUDU 96X
RGNDUENMU DG BODDODIMDGDVX YH EMQ P DGGYL MU OM RQXIolQ JHUHNdr.
<HQ ROUDQP IP DU. DIDOUWGDQX NDQEEDDIHOHQ EMMUL DGBNDWDIHNIRGHIB
%\ RLD « ] HIQH @DWGDQ HQEDNMULIBUHNBIQUYH | GIQ ERMILIBUG:HBU\BDIQGDQ
ERQP DGGYL.ROIDN NAEIED %\ RILP WEDDVOI IGHHN NDApDu® $Vd@da béyle bir
\ DO VSRAWQ RID@H RP X VP EN RIN EIUEDNMUGRXVXGXJ 0 INRNR PR \WUP L
\D@ R® D]

Y\ RL® RIIMGXXQGD PINRRID@PDOU DQP INRENBUH IHNDDGH
AUIHQGHU %\ RILPL RIUWWDQ KH PINRRIDQPD WN EDI@D EBQGXXQGP
KHKDQL ElIU DQIP INREN L& NRD\ FD IQKEH RP DV@QD WP HQ BRILP® P IP DUM



loHIMQGH HUD@E (| DP DQ DQOP INRRRJIDQ] P D\ OD\ QLDQIP INIREN LIDIQKEH NF HN
GDKD]RGXJ . DQGODUE) X XQ VWU b N @ NN NDQED GXYDUDEGDYH D
protezlerin U] HIQGH ERL® \ DSDEPH \ HMQRNBIL YDWBD . DQE&GDVXIOW —J PO
IGFRQPRGI LB IQKEH RDEH.ORINHQ E\RLP RUGNDUEDGDGFRQPRSI [0IQ 0 ,&
GHHL —J PORAU % \®l P INRA\ DOEL RLP®U P INRVNRS NDWWMUYH GHUVER
AKO @ GD\«]H GUQGH]| UOU g QBP DA@P DAW Gl XQUAQ VX GHSRXQGD
hemen daima bulunur.
' IGKHNP GIL P XD HQHKD QMWMP IQGHNXAIED Q VX\ XQ ERKOUG D NRD\ GND
P INRRJDQ P DOU LID NRQEP IQH RDHE.Q:L ELQR HNMGU %X P INRRRJIDQ@ P DOU Gl
UnitinlQ VX GHS®X YH ERXOUD) lo GXYDUDG P INRRE\ DCEL RILP REUMUXUDU
"0 «QMBUQQ VX VMMP BLUL NDSEDERXOWGDQ BXUXU 6 DGIH VX \WQNDD YH

DHDWUYQ VHBIQRS YDODD DAY YXUWDGDNDSHD EXXQDQ GHSRX\ XQXQP XVON
VX\ XQGD@QX I DINDUDYDIGD

'« (s NYROP GH@

' o (o NDNGO KPOYDUBEWY

/D P IQJDNG YDUED ERX IoHIMQGH EDUNHQJ LG D SDURGUIMMXU

2 GDAMQGDE

<+ N\HN ED/ Qo@D
. Dar borulardan gecer,
. Aerasol haline gelir,

@HIMQGH)| ] *QP » G EXXQDQ RVYNQP INIADG HIINHQ@J

@HIMQGH| ] *QP « i YH D \RWY RDUDN IQRJIDQIN P DGGEUEXXQX)

%X | ] HONRIXAD QUi *QMBUQQ VX GHSBUWDGD ]Je OP INRRJIDQ P DD
oR:DDHPHBUQHYH B\ RILPD REGWUWP DO D\ DIE® FORAU %X EDNMILIAUJHQ DR
SOQIRQN X NRQEP [QDE@DUBY ' I «QMAQ VX GHSRXQGD HOMD EXXQDBAQ
bakteriler LegionellafQ@ ' DKD D VD INYDUXP YH \¢]PH KD¥X] XQGDWN
IDWBDQDQ MXDAN NRQEP QD@D DA QY Rhodococcus, Pediococcus,
Streptococci  gibi kok cinsleri, Pseudomonaceae D\UWD Neisseria Bordetella
Haemophillus AQUBAL EQO VX PDQEDD P INREDMLIAJ YH \ RVXQDU ELRILP
ROUMDHE GBU %X EDNMUAID VX GHSRXQGDQ X DNDUIMMDFD:-0. RQX31'de
D@D O\

0 XD HQHKDQHYEP @GD BMBIUD VR-XW® DVODP DFOLID NXAIED QVX\ XQ HQ
D] @GD@P HVX\ X || HOSRUQGHP DNV XP EDNML P OR® DVQJHUH\P HNMGU
7HFKDQ GAMVX NXAED DA

~N O
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UHNLO ' L0 +QMOQ VX GHSRXQGHELEN RILP \WWEDDMOD $,B,C) anolit soliisyonu
LOWP 1] GBI HVL $ QRN DYHMQGHQ KDBB VRQD B\ RILD \ « | H\ IQGHNIP DOURXUXU
(D,e) HEDWUVDL @O &)8 DDA KDIWVRQD B\RLP® EXA@ D] )
JRWR+UDIODU QXPDUDOO ND\QDNWDGQHDGipirdia\wigiilitmeleri VOUDVO BA® k4500, x6500,
x500, x5000, x5000 dir.

' 10 «QIWVX ERXOWYH GHS®XQXQP INRH\ DOELN RLPGHQ @i DVOlolQ
“elektrokIP \ DVDORDUDN DNYH HEPIW ( &$ VX NX@IEDH OL6 X\ X HBNARNP \ DVDO
RDWN DNWYH HF HN lolQ BUEILL 6HIMQH JHOHQ\WMBQ XP  NDSDIN. HBNARAWB VX\ XQ
HENARIL\ DSAD . XAWEDQVX Gelie NP IQHDO R+ X GENX G XJYH IN.HENWRWHIDP [N EIU
mHP ELDQLI® HUFIUQGHQ \Di® G\V® ( BNARQLVRQXQGD DWRNDI@GDBL VX\ D DQRWN
NDVRW DD @ G DNDWOAD GO YHUWLOL6 X GHS®UW)D NX@REDQ DQEMWS QW EL RILPL
NRD\ FD \ HIQGHQDGOY P HBAO « | HIOH NRIR 1L GHLQU YILXYV EDNMUL P Dntar,
SUIRK RBDWIQKEH HGH UHNLO -  ( BNAROAGHQHWL GHIOMAPLG VDI VXGDQEDHW
RGX-X lolQ IQ/DQ RIDQ] P DV@DIHYNDD GH DIDMPGD <DSMDGDRQ 5, HCIO,, Cls,
CIO°, H;0,, HO2, H,0O,, NaOH, 0,03, H, OH bulunur. Bu iyon profili, immin
SIVIMP 1Q IDIRVMN Ke FUHBUIQIQ RNYINQ SEBP DVGDQRQD AD oBDBE3ORNVNG
WAENDOMOH EHU 7D/H DOQRIK) HQ oRN  GDNND@N X\JXOPD L& X
P INRRJDQ P DODWD R WW@EDGDIQKEH M J| WMUPLWIMY B. subtilis var niger
VSROWD C. difficili VSROWD YDQRP MQ AHQ@OHQMRNRNDU P HIVLQL AHQ@OIS.
aureus VX NRQEP IQD@RDQMycobacterium’lar, E. coli (0157 dahil), H. pylori, P.
aeruginosa, C. albicans YH +XP DQ,PP XQGHHFDR 91XV 7D/H KDOD@P @ DORID
Eh=+600, pH=6.0 + 1 PIQHDOR:X@=X - J/ GIUYHN N NDQEGXDEDGDL
VWP HDU WEDDMOO 1 D2 &/ BGHQ GDKBRD\ NDGIE30J| WMUPLWIWY $QRWEX J+Q
KHQ} \ DJ@ RPDPDND HUNM EQO«OHPAGH \«]PH KDXX OUDGD ] QDDWV
VR:X\WW D NXGBUQGH GHP DREMVEH \ DID WP [} GIIQGH QUKHNP GIQGHN N NDQID
LW DE@ROWDN YH Goi «QMAX GHSRXQG DWX@IED DN G

$(5262/ (5 YH' (17$/ $(52%=x2/2-0

' IRSBWRWP DM RQXYH NQHWE L

2 GD VBDNG®@GDVX P RBIN OIQL ELLFILBUOH EBM\ DQ NRKH\ RQ NXY YL
yenecek ED/QoW KDD INPO VX XQ \+]HIQH XIXOQG®GD VX P RGN 0L
JIXXSDU KDORGH\ HIQGHQ\RSIDN KDYD INP OL@ HUNM HADID VDo@Y DHRVRO
$HIDWU AKD OWVX YH KDYD NDU® @OQUIQ <] HIQH RGED@ @ KDDL OYH VX X



NDUSVDIDN « IGABU EXQ@ pulverizasyon DG YHLOL %X RD\ Qi NIQ=IQGMNL
AKO WD KM ] DP DQ P H GDQDIHAL d«QN  AUKHNP GIL P XD HQHKD@HIQGINL
AKD OWGD JHQIDROWDN EDAQu@KDYD YH VX NXAIEY g WQHIQ DMDWU YH DUGZ
AKO OW SX3HW DV RQ NDV®D GIDQ % \ B \ HIQGHQRSDDN HWDID VDo@QVX
GIP OFDUD droplet DG YHLOL' URSBMBU - 10 P oDSQGD JD HWKDIL
\ DNDU@ [ 1 _— 523 x 10" J VX N UWANBW GHNGDGH Q#Q- GIH.OL
d D@P DVOVIDVM G D R SBMREUNUDQ GIKHNP GILFAK O OUDIX QLB

- Ultrasonik ve sonik skalerlar

- Sonik alet temizleyicileri

- + DYD WUEIQBILYH P INIRP RIRUJ LEL G | Q HUE DX GNGDOMBIU

- Hava su spreyleri

- $Wwez AKg O

- Hava kompresori
( +HUEIUGUR SBME INMULIB\ADI @ G DQAMD HEPL IVH IHYNDDGHQHNM | ] SO Q@
KDODH G|Q¢e U + DAWBED B-P@GDQOM\ DQ GRSBMBIUP HWHBFH X D:D JIGHE GiBU
0 XD HQHKDQHYEP QU KHNP YH oD@DQ\ DU FOSHYRQIBR UWNDIGD & X%-X
XQX¥® DP DA

$+P ERIG=X WMLARP D@@DJ| WHH DHDYWU L@ oD@P D VADVGD &UDQ
dropletlerin Uzerlerinde hemen daima salyadan gelen mikroorganizmalar yukludur.
7-EH0¢ &) X BUKDAB | NV U N L@ DEDN FP X] D:D GRSPMWODWH QL KDGH
DHDWU LI® oD@P D VADMDGD EOHQ P X DNGWY GRSBMBUEXXQDEOL2 GD@®
KDMDV@D SP®HUH RGXNDUEGD\ HOHNP IQQ HMMOQGHQ QHGMWH P XD RODUDN
VODBUH KDDGD NDOH.GBU . RD\FD VRQ¥® \RXQD JILHHN \BuGdOD
P INRRJDQ P DOUWEXD D EUDNDH G + DYD\ D NDWDQ GRSBMBUK DADED NHQGAL
lolQ GH WNRSUWWUWP DNBGL +DYDGD EX QD QAN SRNRNDUD WNY N ND\ QINORG %-X
bilinmektedir.

2GD@ GlUHPH GXDUYH KDXDMDGD EXQDEAHN GRRSBMBIU LD P « FDGIB
ederken noniyonize radyasyon (ultraviyole (UV) lamba), fenROEXKDD DQWHSM RGD
spreylerinden istifade edilir (Bkz. Konu-31).

Hava kompresoarleri:

* D OU VOOWEDODUWDGD NRQGD®! RXU <HMIQFH VBOMEDQ KM JD)
VY@@ ' WKHNP GIQGHNXAEDQ KBD NRP SUHM WL RGD KEIDM@O P HVBONL EIU
\DQNQ oHIMQGHAOMDY - $W 2 GD KBDVOQ® loHIMQGH EXQDQ@X EXKDDEX
WQND lo GXYDUEER XQFD NRQGD@®I REUYH VX GTHNGRG H| NHU 96X VX KDYD \BQNOXD® lo
GXDUWGD ERLP ROUXPXQD\DWBEP HGH $HDMBUQ KDD NRP SUHM WBUQQ
GHSBUDOKH HQ GIP D EMNMU YH P DQEUDU LI® NRQEP IQHEJ %XUDGDVIN IDWBQDQ
mikroorganizmalar, Bacillus stearothermophilus, Penicillium notatum ve Aspergillus
nigerfaU %X P INRRJDQ P DDUDHDWUXFXQGDQH NDYMW QQ NXUXWE DVOVMIDVMOGD
KDD u@DV@QGDQ D \D@ 9XQDED |QeIPHL dlQ 3XWDU IWMP GU
JHAMUPIWY %X FIKO @U KDYD NRP SUHV U \BQNDXD o®B@D P RQM HERHNWGU
DHIMQGHQHHQ KBD O f&\H @G% DNP YH HUSRYHBIQ GYDUD oDUS\WIDUDN
VR:X\W DNIBGD 6 DGIRH P INRRJDQ@ P DOWDGHLO/X P DNQH\ DO SIMRQ VRUMVX
IQRJDQN NLODNYH YIXVDUDGD R IQH MY HNMGU %UG-HUVRXQ GD KD \WQND G DL
EL RLIDGHQ\RSDQ BIMULIAID D-PD GHLARGD@ KIYDVOQDNDUP DMBL

6RQN YH XWDVRQN VRGO RXIMUEG XX DHRVRODIDM)GDNRQEP IQDA RQ
WNLDoM® GDQIBIDUN EXX QP DP DN G 96X DHIRVRCRUDP (D] DAR DN olQ\ « N\HNKO@
YDNXP X \BKOIH VIMMP GIUL NXAQIED DVO |QHUPHNMGU 2 @H.G:IQFH oRN P INBAGD
DHRVR® JHL \DNDOPDN |[QHPGHU $+PGD NDQP D RGHDD gériilmese bile
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XGDVRQN D\ JADUE NXamgp DV@O 1] G\ HIHN P XD HQHKDQHWEP @GDNDQ N NH@L
EONMU HO WQOUQ VDSD@P DNDGY' 10 WGDMQH EDO@ DGDQ |€H $ QIP INRRE\ DO
D JDUDDDED NXEIED DVAO ] G\ HHN YH D WP ] OL HVODADGD Ddeptik
JDUDDOULD B-Q oDODOVIADN JHOHNBUMALIDQ GMBIOWP 1] GIL 0GP GULVRQDMQGD
NRQUP IQDA RQ GDKD B
$VSIWDWUYH VDN@
<DQPFD \*NWHN SRMW GHLOQHDW ED/Q@ GHWO HKO OWD GD [ERLP
RAUDHPHNMAU %X UHNLGHP INRbiyal dental plakda bulunan mikroorganizmalarda
GRI® VX\ XQDNDWH OL8 GDVRQN YH VRN VIRGAGUDHJ WBUYH VX\ X VR=XW D
DP DFOLID NXmDQ 1EHU G |QHU DBMBUD RRNDY LID WML GOHW. JHU DVSILH HERQ
VX\ XQ WP DPHQ RDWGDQNDGM® DVO icin yeterli olmamakta ve aspire edilen
NRQDP IQH @ Xu VX\ XQ HUE| ©P « XQMBUQ GREXI® UHEHN-MQGHDDHBPHNMGU
%4U VRQIDNL NXAmpp GD WMULAHG P EDIGDU NXAIYD B NRQEP IQH @ Xa VX
ERXOWE D QI HBUHN DHRVROUHNGRGH K\ D YH QD GC-@HPHNMGU ) WP DDUEX
WUNRQUP QDA R@WD|Q®P HN DP DFOLE® VDOD HP IFL DeMBUD HP G=L VXA XQXJHUL
YHUP HEUQL | Q ®P HN DP DFOLIDWN \ |Q® oHNYDO VMMP GUJHAMP HNWMGU $\ WD VX
\ RODIQ@ NP \ DVDCDd DU XGADYIRGI @M LD GHHQHKsiyonu, filitrelerden gecirilmesi
gecerli bir metottur.
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