
1947-5764/18/$35.00 © 2018 by Begell House, Inc. www.begellhouse.com 11

Plasma Medicine, 8(1):11–22 (2018)

Antifouling Properties of Glass Substrates 
Irradiated with Acetylene Plasma

Meliton R. Chiong III,a Ma. Cecilia M. Angub,a & Magdaleno R. Vasquez, Jr.b,*

aMaterials Science and Engineering Program, College of Science, University of the Philippines, 
Diliman, Quezon City 1101, Philippines; bDepartment of Mining, Metallurgical, and Materials 
Engineering, College of Engineering, University of the Philippines, Diliman, Quezon City 1101, 
Philippines

*Address all correspondence to: Magdaleno R. Vasquez, Jr., DMMME Bldg., Velasquez St. cor. C.P. Garcia Ave., UP 
Diliman, Quezon City 1101, Philippines; Tel.: +63 2 981 8500, x3132, E-mail: mrvasquez2@up.edu.ph

ABSTRACT: -

and acetylene (C2H2
-
-

2H2

Pseudomonas aeruginosa, where the 

applications.

KEY WORDS:

I. INTRODUCTION
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2 Studies showed 
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tal.2,3

4,5 Thus, sur-
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bacteria.7
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mechanism called quorum sensing.8 Quorum sensing is a community genetic regulation 
9 

A study by Bakke et al. showed that the human pathogen Pseudomonas aeruginosa 
regulates virulence through quorum sensing.10 Disrupting this communication pathway 

-
ings and obtain nutrients therein.11

12

-
crobial agents than planktonic bacteria.1

13

14

-
15 

16,17

cellular growth.18

19 Wei et al. sug-

cell growth.18

20 Sahal et al. also ob-
-

21

coating also inhibited bacterial growth.22 Sun and Chen developed a low-temperature 

23

2H2
-

erties using P. aeruginosa
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II. MATERIALS AND METHODS

A. Surface Pretreatment

Soda-lime glass substrates were cut into 1 × 2-cm sizes and were subjected to a standard 
-

B. Plasma Deposition

gas discharge. Once the glass substrates were loaded and base pressure was achieved, 
commercial-grade C2H2 was introduced into the chamber. We set the total working pres-
sure at 100 Pa with a C2H2

C. Thin-Film Characterization

Contact angle measurements were carried out via a sessile drop method using 5- L 
deionized water (H2O) and diiodomethane (CH2I2 -

estimated using Fowkes theory24

                                                 ,          (1)

              ,       (2)

-

Equation (2) is used when the wetting liquid has zero polar component (such as diiodo-

        .       (3)
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P. aeruginosa (BIOTECH 1313, 

P. aeruginosa is a pathogen 

25 It has been used 
26

27 The bacterial speci-
C. The overnight culture 

C. 

with 200 
dye was removed by washing each tube with 200 

III. RESULTS AND DISCUSSION

A. Surface Pretreatment

28 The acid-

B. Physico-Chemical Properties of Carbon Films

the contact angle increased as acetylene was deposited. Meanwhile, the diiodomethane 

FIG. 1:
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TABLE 1:
Deposition time  
(min) H2O Contact angle ( ) CH2I2 Contact angle ( ) SFE (mN/m)
0 40.12 ± 0.90 39.93 ± 0.62 61.55 ± 0.62
1 73.70 ± 1.24 23.00 ± 1.58 49.67 ± 0.65
3 63.97 ± 8.36 23.58 ± 1.69 53.08 ± 3.60
5 70.86 ± 1.57 26.96 ± 0.92 49.48 ± 0.66

FIG. 2: 
treatment times: (A) 0 min, (B) 1 min, (C) 3 min, and (D) 5 min
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TABLE 2: 

Test liquid        (mN/m)         (mN/m)
Water (H2O) 21.8 51.0
Diiodomethane (CH2I2) 50.8 0.0

FIG. 3:
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to an aliphatic C-H stretch were present at 2934 and 2928 cm–1, respectively. Hence, 

is also present at 916 cm–1

were also present at 1653 and 1734 cm–1, respectively, and the absorption intensities 
sp2 carbon cluster and carbonyl 

TABLE 3:
Deposition time 
(min) RMS roughness (nm) Skewness Kurtosis
0 0.283 –0.032 4.224
1 1.652 –0.198 4.299
3 20.031 1.117 3.563
5 3.629 –5.772 60.767

FIG. 4:
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carbon coverage. An O-H band at 3373 cm–1 is also present, and peaks at 2322 and 2359 
cm–1

2

D (disorder) and G (graphite). The D peak 
–1 sp2 A1g 

symmetry,30 whereas the G –1 E2g 
sp2 C atoms.30 D

sp2 domains.31 The increase in D sp2 
domains.32

sp2 carbon clusters.31,33 The computed 
-

sp2 carbon 
(disorder on sp2 sp2 rings.

FIG. 5:
times. D, disorder; G, graphite

TABLE 4: Raman absorbance intensities and ratio
Deposition time 
(min) ID IG ID/IG

1 102.160 141.523 0.7219
3 125.819 150.582 0.8356
5 209.764 281.719 0.7446
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sp3 carbon clusters increases due to oxidation, as seen in the Ra-

sp2 clusters increased, because 
34

35

hydrophobic bacteria such as P. aeruginosa,15 -
36 This is consistent 

37 and by Everaert et al., wherein hydrophobic silicone rubber 

prothesis.38

39 40

FIG. 6: -
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IV. CONCLUSIONS

acetylene-deposited glass substrates had increased hydrophobicity and decreased sur-
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