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Yuzey Modifikayon Yontemleri

e Overcoat

e Surface gradient

o SAM

e Surface active bulk additive
e Surface chemical reaction
e etching
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3. SMA



4. Yuk Bosalim Teknikleri

Cok farkli plazma kaynaklar vardir:

1. Gaz plazma kaynaklari: Radyo frekansi
(rf) ya da mikrodalga (ECM), corona
(uniform olmayan elektrik alant),
atmosferik arc

2. Laser plazma kaynaklari



Farkli sonuclar:

1. Plasma sputtering / etching
2. Plasma implantation

3. Plasma deposition (plasma
polymerisation, grafting)

4. Plasma spraying




1. Uygulanan elektriksel bosalmanin turu (icten elektrodla
kapasitif, distan elektrotla induktif gibi

2. Uygulanan elektriksel bosalma ile ilgili diger degiskenler
(bosalmanin gucu, frekansi, monomer basinci, monomer akis hizi)
3. Elektriksel bogalmanin uygulandigi reaksiyon kabi (reaktor) ile

ilgili degiskenler (reaktor yatay boru ya da an seklinde ayrica
monomerin giris ve elektrotlara gore dagilis geometrisindeki farkliliklar)
4. Polimerin Uzerine kaplandigi ortamin yeri sekli yapisi vb. gibi
bazi unsurlar rol oynamaktadir.

Plazma Birikim Asindirma

Plazma Kaplama



PLASMA POLYMERIZATION
TECHNIQUE

[2] Boddour, R.F., and Timmins, R. S., Eds.

(1967), The application of plasmas to
chemical processing, MIT Press,
Cambridge, MA.

A plasma which can be regarded
as the fourth state of matter is
composed of highly excited
atomic, molecular, ionic, and
radical species.

‘Cold plasma’ is typically
obtained when gases are excited
into energetic states by radio
frequency (rf ), microwave, or
electrons from a hot filament
discharge.

A plasma is a highly unusual and
reactive chemical environment in
which many plasma-surface
reactions occur [2]



Plasma conditions

e
B ""!mcﬁh‘éric pressure
| B plasma
e Low pressure plasma
Ml Plasma sources
RF
ECR
CD
Atmospheric arc
Laser plasma sources
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What is the plasma polymerisation

technique used for?

Plasma-surface modification (PSM) is an effective and economical surface
treatment technique for many materials and of growing interests in
biomedical engineering, textiles, sensors [3] .

It is possible to change the chemical composition and properties such as
wettability, metal adhesion, dyeability, refractive index, hardness, chemical
inertness, lubricity, and biocompatibility of material surfaces.

Biomaterials

Electronics, automotive industry

Optics

Drug delivery and packaging system
Sterilization of materials , modification of

membranes in seperation techniques, and
sensor applications)

[3] Yasuda, H., 1984, Plasma polymerization for protective coatings and composite
membranes, Journal of Membrane Science, 18, 273-284.
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[4] Cokeliler, D., Erkut, S., Zemek, J., Biederman, H., Mutlu, M., The Modification of Glass Fibres to
Improve Reinforcement Properties by Plasma Polymerization Technique, Dental Materials, Received 19
April 2005; accepted 05 Jan 2006, in press.

[5] Cokeliler D, Erkut S, Akdogan E, Shard A G, Ozden N, Imirzalioglu P, Mutlu M, A Novel Approach for
Improvement of Interfacial Binding of Ceramics for Dental Materials Part I: Chemical Treatment and
Oxygen Plasma Etching, submitted to Dental Materials (May, 2006)

[6] Cokeliler D, Caner H, Zemek J, Choukourov A, Biederman H, Mutlu M, Plasma Polymerization
Technique to Overcome Cerebrospinal Fluid Shunt Infections, submitted to Surface and Coating
Technology (April, 2006)



Yuzeydeki Etkileri Karakterize
Edilmeli



Yiizeyin yapisi yigin yapidan neden farkl
olur?

e Dogal olarak degisebilir;
* Yuzeyde oksidasyon
* |c materyalin oksitleri ylizeyde olusabilir.
e Fiziksel ve kimyasal olarak degistirilebilir;
* Altinla ince kaplama
* Cu ve Zn ile kaplama
* Ucglarin sertlestiriimesi

* Biyomateryallerin, kan uyusabilirligini,
Islanilabirligi, hidrofilikligini gelistirme



Yiizey Analiz Yontemlerinin kullanildig
Alanlar
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Yiizey Analiz Yontemleri

® Sozrirosroniy yinremler
ESCA ( Electron Spectroscopy for Chemical Analysis)
ya da XPS (X RAY Photoelectron Spectroscopy)

FTIR -ATR (Fourier Transform Infrared
Spectrometers with Attenuated Total
Reflectance)

o Mikrosronir Yonrzmler
SEM (Scanning Electron Microscopy)
AFM (Atomic Force Microscopy)



ESCA
( Electron Spectroscopy for Chemical
Analysis)(XPS)

e Calisma Prensibi

Yiizeye X 1sini gonderiliyor

Kopan elektronun kinetik enerjisi dl¢iliyor
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Elektron enarjisi Glglmid v

Analiz Edilen Ylzey

kil 2. 6. XPS ile ylzey analizi



e Alet Ekipman
Ornek Bélimi
X 1sin Kaynagi
Analizor
Manyetik Perdeleme
Dedektaor
Vakum 10-° torr

m Sonug

10 nm-100 nm
H ve He disinda tiim elementler
Miktar Analizine uygun



FTIR -ATR (Fourier Transform Infrared
Spectrometers with Attenuated Total
Reflectance)

e Calisma Prensibi
Infared isini kullanihyor
Ornek ATR kristali ile adapte durumda

Kristal yiksek kirilma indisine sahip, (zinc selenide, KRS-
5(thallium iodide/thallium bromide), germanium and silicon)

Toz érneklerde ve sivida calisilabilmektedir.
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SEM

(Scanning Electron Microscopy)

e Calisma Prensibi
Uyarilma elektron demeti ile olur.

Yiizeyden geri sagilan,ikincil elektronlar,x 1sinin floresansi ve
fotonlarla gorinti olusur.

Detector




m Alet Ekipman
Ornek Boliimii(Altinla Kaplama)
Elektron tabancasi
Geri sacilan ve ikincil e tutucu
Gorintl olusturucu
Vakum(isi ve yiik)

m Sonug

10000 kez biiyiitme
3nm
0.1-10000 um madde incelenebilir



AFM
(Atomic Force Microscopy)

e Calisma Prensibi
Atromik boyutlarda kuvvet dlgiiliir.

Prob, yayh kol lizerine monte ve yiizeyde 3 boyutlu hareket
ettirilir

position sensitive A

detector
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Sekil 2. 5. AKM yizey analizinin sematik gosterimi




m Alet Ekipman
Prob (ince olmali)
Gorintl olusturucu
Vakum yok

m Sonug

1-0.0001 um atomu gariintileyebilir
Malzeme gok yumusaksa deforme olabilir
Vakum yok



Spekfr‘oskoblk Yontemler
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Mikroskobik Yontemler
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nternational Syrnposiurn on Plasmea Chnermistry, August 7th- 12tn, 2005, Toronto, Canada

All'spectra were corrected for a surface bharging with respect the C 1s
maximum at 285.0 eV

The C 1s spectra are to some extend asymmetric at their high binding energy sides
indicating carbon-oxygen (C-O, C=0) and carbon-nitrogen bonding

TheOO és I(i;ll_els are rather wide including different tapes of oxygen bonding, as O-C,
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Core level spectra XPS of samples.B1: unmodified glass fibre
B2: modified glass fibre, monomer EDA
B3: monomer TEGDME
B4: monomer HEMA



nternational Syrmposiurn on Plasma Chernistry, August 7th- 12th, 2005, Toronto, Canaca




SONUE OLARAK..

Technique Name

Analysis

Effective probing
depth

X-ray Phofoelectron
Spectroscopy (XPS)

FTIR-ATR

Near surface
composition.

Chemical state analysis
(not H and He

Qualitative and
quantitative
elementary
composition near
surface
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Temas Agisi Olguimleri

kamera

Sekil 2. 7. Temas agisi élgim diizenedi




jtry, August 7th- 12tn, 2005, Toronto, Canacla

The dispersive | and polar (vP ] components and total surface

energy (v lor selected test liguids
Liquid i (mJ/m®)

Water 21.8
n-Ocilane 21.8

le measurements and geometric mean equation

SFE components and IFE (mJ/m™) determined by contact ai

Solid SFE or IFE Untreated
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Ca-ion-implanted Ti

OH OH OH OH OH OH OH OH OH OH OH

36. Hydroxyl radicals on unimplanted and calcium implanted titanium: (A) in air, (B) in body fluid.
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39, Schematic of peptide immobilization [205].




