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Bacteria and various microorganisms along with diseases that they cause are one of the biggest 

problems of our environment. It is getting harder to struggle with these organisms as they are invisible and 
omnipresent on touching floor and they obtain resistance to antibacterial. Antibacterial properties should 
be especially in stuff that are used as sharing such as medical devices, water purifying equipment, dental 
equipment and textile that are used in hospitals which are possible source of microorganisms. In this study, 
initiated chemical vapor deposition method is successfully used in order to deposit antibacterial 
poly(diethyl amino ethyl methacrylate-ethylene glycol dimethacrylate) P(DEAEMA-EGDMA) copolymer 
thin films which contains tertiary amine groups on fabric and glass surfaces. In addition, poly(diethyl amino 
ethyl methacrylate) (P(DEAEMA)) and poly(ethylene glycol dimethacrylate) (P(EGDMA)) homopolymers 
are also deposited on substrate and a parameter study is conducted in order to investigate the relationship 
between coating thickness and substrate temperature. While coating thickness and substrate temperature 
changes are directly proportionally in homopolymers, this case is inversely proportional in copolymers. 
This result indicates that the rate controlling step is different for homopolymers and copolymers. 
Additionally, it is found that when flow rate increases, amount of DEAEMA in copolymer increases too. 
This finding is supported by the percentage calculations of FTIR results. In order to reveal the chemical 
structure of all thin film coatings, FTIR analysis is performed and it is found that functional groups are kept 
significantly. It is revealed by SEM analysis that performed coating in nano size does not block taking air 
through fabric. Protonation process which is performed to gain residual charge is supported by contact 
angle analysis. In addition, variable surface roughness indicates the presence of coating which is found by 
using AFM analysis. It is found by UV analysis that light transmittance of coated glass surfaces is nearly 
same as uncoated glass surfaces. Because coated glass is both antibacterial and transparent, they can be 
used on surfaces which require both of these properties. In antibacterial property test operations, It is not 
found any bacteria on contacted areas of both coated fabric and coated glass surfaces. This proves the 
antibacterial effect of the coating. This coating can be applied to fragile surfaces such as paper, glass and 
fabric because substrate temperature in ICVD method is room temperature. In addition, due to the fact that 
this method is a dry process which does not include any solvent, the method is ideal for value-added 
antibacterial surfaces. 

 
Keywords: Antibacterial surfaces,  DEAEMA, EGDMA, initiated chemical vapor deposition, 

thin films                             
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Simgeler 
 
atm     : Atmosfer 

    : Celcius 
cm     : Santimetre 
d      
dk     : Dakika 
g     : Gram 
g/mol     : Gram/mol 
K     : Kelvin 
mtorr     : Militorr 
nm     : Nanometre 
Pa     : Pascal 
Pm      
Pr      
Psat      
RF      
Tf      
Ts      
V      
 

 
 
AFM     : Atomik Kuvvet Mikroskobu 
ATRP     : Atom Transfer Radikal Polimerizasyonu 
CVD     : Kimyasal buhar biriktirme 
DEAEMA    : Dietil amino etil metakrilat 
EGDMA   : Etilen glikol di metakrilat 
FTIR      
I       
I2      
iCVD      
M      
MFC      
PECVD    : Plazma destekli kimyasal buhar biriktirme 
PDEAEMA      : Poli (dietil aminoetil metakrilat) 
P(DEAEMA-EGDMA) : Poli (dietil aminoetil metakrilat-co-etilen glikol 
dimetakrilat) 
PEGDMA    : Poli (etilen glikol dimetakrilat) 
SEM      
TBPO    : Tersiyer-  
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y  
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1.2.Polimerlerin Sentezi 
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1.2.1. olimerizasyon  
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Basamakl temiyle elde edilen polimerlere kondensasyon 

polimerleri denir ve kondensasyon polimerleri yinelenen birim 

karekteristi  etanlar, poliasetaller gibi 

rlar  

 

 

 



 

 

6 

 
etanol                                          asetik asit                                                etil asetat 

 
 Etanolden etil asetat eldesi 

 
 

1.2.2. olimerizasyonu 

 

mer ve 

 

(

2005). 

radikalik aktif merkez ikinci bir 

 

 

 

len tepkimelerle 

 

 

 

  

CH3

CH2

O
H +

OH
C

CH3

O CH3

CH2

O
C

CH3

O
 - H2O



 

 

7 

  

1.2.2.1.  
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kendini  (Yao ve ark 2008, 
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 (Landsdown ve Williams 2007). Ancak 

 (Silver 2003, Percival ve ark 2005). 
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-N- hexylpyridinium ) ve alkile polietilenimin, cam ve plastik 

. , atom transfer radikal 

robiyal 

 (Murata ve ark 2007, Roy ve ark 2008, Yao ve 

ark 2008)
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Buhar temelli polimer kaplama teknikleri sentezi 
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-  (Jampala ve ark 
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  (Martin ve ark 2007). 
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Aseptik: Ortamda patojen mikropla . 

 

1.3.2.  
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1.5.2.2.2. Plazma destekli kimyasal buhar biriktirme (PECVD) 
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 (Meunier ve ark 2001, Fu ve ark 2008).  
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3. MATERYAL VE  
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Sigma Aldrich %98 

Dietilamino etil metakrilat 
(DEAEMA) 

Sigma Aldrich %97 

Etilen glikol dimetakrilat 

(EGDMA) 
Sigma Aldrich %98 

 Merck %99 

Asetonitril   

Aseton Sigma Aldrich %98 

Etil alkol Sigma Aldrich %96 

 Sigma Aldrich %95 

 Merc - 

 Merc - 

Sodium Chloride Merc - 
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Infrared Spektroskopi / Perkin Elmer 100 FT-IR, 
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3.5. 

Sentezi  

 

Poli dietilamino etil metakrilat-co-etilen glikol dimetakrilat P(DEAEMA-co-

pamuklu e 

 

, rindeki ince filmler 

, 

n   20 watt ~5 dk azot 

monomeri ile 

 Monomerler 

 

 TBPO ile DEAEMA  

 2

2 de 

EGDMA n

 a  
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 pl

dedir. 

(Zeiss Evo LS-  

y -1 -1 
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p) ile 

 

 

3.6. Kuaternizasyon (Protonlama)  

 

 

girebilmektedir.  

 
.  

 

Kaplan

 C de 8-
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3.7. Antibakte  

 

-co-

 

(M.H.B)  (M.H.A.)  Test 

B.subtilis, E.coli, S.aureus  

C  de steril 

besiyerlerine 

eki .  bunun 

  ve 

1 . 

Absorbanslar  yayma ekimle 

 Ekim sonucunda besiyerleri 3 . Erte

 

,  

, . B. 

koloni E.coli ve bir koloni S.aureus ekilerek ve  

  ayarlanarak . a  yayma 

tir  

em bittikten sonra petriler   
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23 0.09 
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.  

 

 

 

Monomer 

(sccm) (sccm) (mTorr) 

Filament 

 

Pm/Psat  

23 0.8 1.2 215 280 0.95 8 

25 0.8 1.2 215 280 0.78 7 

28 0.8 1.2 215 280 0.61 6.25 

30 0.8 1.2 215 280 0.51 5 

33 0.8 1.2 215 280 0.39 4.76 

 

ontrol eder. 

(Chan ve Gleason 2005)

 

-

 

0.3-0.7  

 (Gupta ve Gleason 2006). 

 

   

neden olmakt  i

 (Lau ve Gleason 2007). iCVD filmlerinin 
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 (Baxamusa ve gleason, 2008). Pm/Psat 

 

.Bu nedenle monomerler

 

Her iki homopolimerde de Pm/P

.  siyon limitli 

l siyon limitli 
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.  

  

23 4.8 

25 5.8 

28 7.68 

30 9.25 

35 14.5 

 

 
  

 

  

 

Monomer 

(sccm) 
 

(mTorr) 

Filament 

 

Pm/Psat  

23 0.35 0.55 215 280 0.017 4.8 

25 0.35 0.55 215 280 0.014 4.4 

28 0.35 0.55 215 280 0.011 4.4 

30 0.35 0.55 215 280 0.009 4.1 

35 0.35 0.55 215 280 0.004 3.33 
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.  

 

 

 P(DEAEMA-co-  

 

DEAEMA 

(sccm) 

EGDMA 

(sccm) 
 

(mTorr) 

Filament 

 
(nm/dk) 

23 1.2 0.50 1.2 200 280 4.25 

25 1.2 0.50 1.2 200 280 4.45 

28 1.2 0.50 1.2 200 280 5.71 

30 1.2 0.50 1.2 200 280 6.25 

33 1.2 0.50 1.2 200 280 6.65 

 

 P(DEAEMA-co-
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20 24 28 32 36

C)
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beli

 

 

 
. P(DEAEMA-co-EGDMA)  

 

4.2. Sentezlenen Homopolimer ve Kopolimerlerin FTIR ve AFM 

Analizleri 
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  da EGDMA ve DEAEMA monomerleri ile PEGDMA ve PDEAEMA 

 

 985, 1410 ve 1435 cm-1 

 (Martin ve ark 2007) -H 
-1 N(C2H5)2 fonksiyonel grubuna 

aittir. 
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 a) EGDMA monomer b) PEGDMA c) DEAEMA monomer d) PDEAEMA FTIR absorbans  
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 FTIR 

Homopolimerlerin k  

 

 

-   

 FTIR s

-

 -Vien ve ark., 1991). Denklem 4.1 

de verilen Beer-Lamb -1 ve 1721 cm-1  

ora da karbonil pikinin 

 kalan alana 

 alan Aamin i verirken, 

 

 

                                                           (Denklem 4.1.) 

 

DEAEMA 

PDEAEMA ve PEGDMA  

 

. EGDMA ile 

 Bu sonuca 

  

 
 

 

 



 

 

51 

 
  spektrumu a.1.4 sccm (%82) b. 

1.1 sccm (%76) c.0.7 sccm (%69) 
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EGDMA 

(sccm) 

DEAEMA 

(sccm) 
(sccm) 

EGDMA/DEAEMA 
DEAEMA 

% 

PDEAEMA - 1.2 1 0 100 

Co-1 0.3 1.4 1 0.218 82 

Co-2 0.3 1.1 1 0.315 76 

Co-3 0.3 0.7 1 0.450 69 

PEGDMA 0.6 0 1 - 0 

 

 

yla AFM analizi  

  p(DEAEMA-co-EGDMA) mak 

 -co-

 

aza  quare-RMS) 2.05 

iken  bu 
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. Bunun genellikle polikatyonik 

-Bonilla ve ark 2014). 
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kalibrasyon 

yerine 

  

, h  zaman kaybedilmeden  

ayarlanabilir. 

 pilot bir 
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