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Immediate and delayed effect of oxygen inhibition, finishing and polishing surface 

procedures on the physico-chemical properties of conventional and bulk-fill 

composite resins 

 

Abstract  

Objectives: The aim of this in vitro study was to investigate immediate and delayed 

effect of oxygen inhibition, finishing and polishing surface procedures on the degree of 

conversion and shade matching of conventional and bulk-fill composite resins. 

Materials and methods: Two conventional composite resins, Z350 nanoparticle (Filtek 

Z350 XT, 3M ESPE) and Z250 microhybrid (Filtek Z250, 3M ESPE), and one bulk-fill 

composite resin, FP (Filtek Posterior Bulk-Fill, 3M ESPE) were tested in this study. The 

degree of conversion (DC) of composite resins was monitored using Spectroscopy 

(FTIR) immediately and then again after 15 days. Shade matching was evaluated using 

the Spectrophotometer after 24 hours and then again after 15 days of challenge with 

immersion of cofee. The specimens were divided into 12 groups, according the type of 

composite resin, finishing and polishing surface procedures and moment of analysis 

(n=5). The data were statistically analyzed using two-way ANOVA, Tukey’s and 

Dunnet tests ( = 0.05). DC data passed by Shapiro-Wilk normality test and by equality 

of variance. Two-way repeated measures ANOVA and Tukey's test (p <0.05) were then 

applied. Opacity data were tested on the Shapiro-Wilk normality test and equality of 

variance. Then, Two-way repeated measures ANOVA and Tukey's test (p <0.05) were 

applied. 

Results: Surface treatment had an influence on conversion composite degree for all 

composites analyzed. Bulk-fill show higher Δa than others composites and finishing and 

polishing can reduce this parameter. Finishing and polishing procedures can reduce Δb 

especially on bulk fill and nanoparticles resins. There was a difference in the opacity of 

the composite resins, regardless surface treatment. Microhybrid composite showed 

higher opacity, followed by nanoparticle and bulk-fill and *L variation was higher to 

nanoparticle followed by bulk-fill and microhybrid resin and finishing and polishing 

resulted on the least ΔL. 

Conclusion: The oxygen inhibition can increases the conversion degree of composites 

resins tested and immediately finishing and polishing procedures associating with 
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previous oxygen inhibition can reduce the color variation (ΔE) after immersion of 

coffee.   

 

Clinical Relevance 

Composite resins demonstrate increased degree of conversion when surface received 

oxygen inhibition, moreover, immediately finishing and polishing surface procedures 

associating with previous oxygen inhibition can reduce the color variation (ΔE) after 

immersion of coffee.   

 

1. Introduction 

 The composite resins are materials widely used in daily practice and adequate 

polymerization is fundamental to good clinical performance.
(1-3) 

These materials are in a 

constant process of chemical degradation in the oral cavity due to diets that contain a 

variety of colored and acidic foods and drinks.
(4,5)

 This impact may lead to an additional 

expense for early replacement of restorations and can hamper the clinical performance 

of composite resins.
(6) 

 The degree of conversion of monomers is determined by the percentage of 

double bonds of carbon that were transformed into simple links after activation and 

subsequent chemical process.
(7)

 

 Based on our knowledge, no study has tested the physical and chemical 

properties of different types of composite resin with oxygen inhibition layer, finishing 

and polishing surface procedures and cumulative deleterious effects with immersion of 

coffe. Therefore, the null hypothesis was that the degree of conversion and shade 

matching cannot be influenced by the composite resins tested, oxygen inhibition and 

finishing and polishing procedures. 

 

2. Materials and Methods 

2.1 Specimen preparation  

Two conventional composite resins, Z350 nanoparticle (Filtek Z350 XT, 3M 

ESPE, Maplewood, Minnesota, USA) and Z250 microhybrid (Filtek Z250, 3M ESPE), 

and one bulk-fill composite resin, FP (Filtek Posterior Bulk-Fill, 3M ESPE) were tested 

in this study. The materials used are listed in Table 1. The composite resin was inserted 

into a silicone mold (HydroXtreme, Vigodent S/A Indústria e Comércio, Rio de Janeiro, 

Rio de Janeiro, Brazil) with internal dimensions of 4 mm x 2 mm (ISO 4049) to the 
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degree of conversion. To the shade matching, the composite resin was inserted into a 

teflon mold with dimensions of 8 mm x 2 mm. The surface of each disc-shaped 

specimen was covered by a polyester strip and pressed flat by a glass slab. The strip was 

removed and specimens were light activated for 20s. With halogen light curing unit 

(OptiLux 501, Demetron, 3m, Danbury, CT, USA) with 600 mW/cm
2
.  After, 

specimens were prepared according different surface treatments: Control group:  the 

specimens were additionally photocuring for 20s. Glycerin surface treatment: glycerin 

(Biopharma - Compounding pharmacy, Uberlândia, MG, Brazil) was applied on surface 

of specimens and after additionally light activation to oxygen inhibition for 20s was 

performed. Finishing and polishing procedure: the specimens were additionally 

photocuring for 20s and after, with abrasive disc Sof-lex (3M/ESPE), light blue in color, 

is ten moves, cleaned with distilled water and gauze, then ten more movement with 

abrasive disc Sof-lex Pop-on 4931sf 1/2 extra-fine yellow, clean the sample with 

distilled water; for polishing is performed ten movements with polishing compound 

Fotoacrill (Dhpro, Paranagua, Paraná, Brazil) and felt disk Diamond FGM (Joinville, 

Santa Catarina, Brazil), in this last step wiped if the surface of the sample with alcohol 

70% (Itajá, Goianésia, Goiás, Brazil) with friction and drying with air syringe, both for 

10 seconds. 

Glycerin + finishing + polishing procedure: after glycerin surface application 

and light activation for 20s, the finishing and polishing procedure were performed 

according above mentioned. 

 

2.2 Degree of conversion (n=5) 

The degree of conversion (DC) was monitored immediately and then again after 

15 days using Fourier Transformed Infrared Spectroscopy (FTIR- Vertex 70, Bruker 

Optik GmbH, Ettlingen, Germany). For the evaluation after 15 days, specimens were 

stored in a dry and in a dark at 37°C. The DC was assessed using FTIR with attenuated 

total reflectance (ATR crystal) sampling, mid-infrared (MIR) and deuterated triglycine 

sulfate (DTGS) detector elements (Bruker Optik), with a 4 cm
-1

 resolution and co-

addition of 32 scans. All analyses were performed under temperature (25±1°C) and 

humidity (60±5%) conditions controlled. The DC was calculated from the equivalent 
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aliphatic (1640 cm
-1

) and aromatic (1610 cm
-1

) molar ratios of cured (C) and uncured 

(U) composite resin specimens according to the following equation: DC = (1 – C/U) x 

100
.(23) 

 

2.3 Immersion of coffee and Shade matching (n=5) 

  The color analysis was first carried out immediately after specimen preparation. 

Then, after 24h stored in a dry and in a dark at 37°C, which specimen  was individually 

in 1 mL of challenge with solution of coffee (Nestlé Brasil LTDA, São Paulo, São 

Paulo, Brazil) for 15 days
(24)

. The solution was exchanged daily. The specimens were 

kept at 37°C. After storing, the excess was removed, and after 15 days, the specimens 

were ultrasonically (Ultrasonic Cleaner, Thornton – INPEC, Vinhedo, São Paulo,Brazil) 

washed in distilled water for 10 minutes and dried.  

  The readings assessed at immediately were used as baseline for the analysis of 

color variation. The baseline color coordinates were assessed in standard conditions by 

means of a reflectance spectrophotometer (Ci64UV, Xrite, Chandler, Arizona, USA). 

The device was adjusted for the D65 light source, with 100% ultraviolet and specular 

reflection included. The observer angle was set at 2 degrees, and the device was 

adjusted to a small reading area (SAV), with a total area of 4 mm
2
. The 

spectrophotometer was adjusted for three consecutive readings, which were later 

averaged. The results of the color readings were quantified in terms of the L*, a*, b* 

coordinate values established by the Commission Internationale de l’Eclairage 

(CIELAB system), in which the L* axis represents the degree of lightness within a 

sample and ranges from 0 (black) to 100 (white). The a* plane represents the degree of 

green/red, and the b* plane represents the degree of blue/yellow. The measurement of 

color change after aging process was made calculating the variation (delta - ∆) of L* 

(∆L), a* (∆a), and b* (∆b). The total color change (∆E) was calculated according to the 

following formula: ∆E= (∆L
2
 + ∆a

2
 + ∆b

2
)
1/2

.  

 

3. Results 

DC data passed by Shapiro-Wilk normality test and by equality of variance. 

Two-way repeated measures ANOVA and Tukey's test (p <0.05) were then applied. 
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Surface treatment had an influence on conversion composite degree (p<0.001) for all 

composites analyzed.  

4. Discussion 

 In the present study, the physical and chemical performances of conventional 

and bulk-fill composite resins, as expressed by the degree of conversion and shade 

matching were affected by the surface treatment and moment of analysis. Therefore, the 

null hypothesis of this study was rejected.  

 DC which is the proportion of single carbon-carbon bonds in a polymer matrix 

to double carbon bonds between monomers, 
(25)

 implies the conversion of monomers to 

polymers and is an index for the extent of polymerization. It has been shown that the 

clinical performance of dental composites can be affected by the DC. 
(25) 

An inadequate 

degree of conversion (e.g. low DC) might weaken bonding strengths, lower 

physicomechanical properties, release toxic materials such as monomers and initiators, 

(26)
 and cause permeability of bonded interfaces for resin based materials. Suboptimal 

polymerization might lead to unfavorable changes, causing restoration detachment, 

caries formation, or discoloration around the adhesive, all of which are of clinical 

concern. 
(27)

 

 

2.6 Conclusion 

Within the limits imposed in the experimental design: 

 The oxygen inhibition with glycerin can increases the conversion degree of 

composites resins. 

 

 Immediately finishing and polishing procedures associating with previous 

oxygen inhibition can reduce the color variation (ΔE) after immersion of coffee.   

References  

1. Pearson, G.J & Longman, C.M (1989) Water sorption and solubility of resinbased 

materials following inadequate polymerization by a visible – light curing system. J Oral 

Rehabil, 16(1) 657-66.  

2. Imazato, S.; Tarumi, H.; Kato, S.; Ebi, N.; Ehara, A. & Ebisu S (1999) Water 

sorption, degree of conversion, and hydrophobicity of resins containing bis-GMA and 

TEGDMA. Dent Mater 18(1) 124-132.  



10 
 

3. Yamaji, A.; Tsujimoto, A.; Asaoka, T.; Matsuyoshi, S.; Tsuchiya, K.; Takamizawa, 

T. & Miyazaki, M (2014) Effect of oxygen inhibition in two-step self-etch systems on 

surface free energy and dentin bond strength with a chemically cured resin composite. J 

Oral Sci.56(3) 201-7.  

4. Bagheri R, Burrow MF & Tyas M (2005) Influence of food-simulating solutions and 

surface finish on susceptibility to staining of aesthetic restorative materials Journal of 

Dentistry 33(5) 389-398. 

5. Topcu FT, Sahinkesen G, Yamanel K, Erdemir U, Oktay EA & Ersahan S (2009) 

Influence of different drinks on the colour stability of dental resin composites European 

Journal of Dentistry 3(1) 50-56. 

6. Karaman E, Tuncer D, Firat E, Ozdemir OS & Karahan S (2014) Influence of 

diferente staining beverages on color stability, surface roughness and microhardness of 

silorane and methacrylate-based composite resins The Journal of Contemporary Dental 

Practice 15(3) 319-25. 

7. Shin, W.S; Li, X.F; Schwartz, B; Wunder, S.L & Baran, G.R (1993) Determination 

of the degree of cure of dental resins using Raman and FT-Raman spectroscopy Dent 

Mater 9(5) 317-324.  

8. Shawkat, E.S.; Shortall, A.C.; Addison, O. & Palin, W.M (2009) Oxygen inhibition 

and incremental layer bond strengths of resin composites Dent Mater 25(11) 1338-

1346.  

9. Burtscher, P. (1993) Stability of radicals in cured composite materials Dental Mater 

9(4) 218–221.  

10. Finger, W.J.; Lee, K.S. & Podszun (1996) W. Monomers with low oxygen 

inhibition as enamel/dentin adhesives Dent Mater 12(4) 256-261.  

11. Lee, T.Y.; Guymon, C.A.; Sonny Jonsson, E. & Hoyle, C.E (2004) The effect of 

monomer structure on oxygen inhibition of (meth)acrylatesphotopolymerisation 

Polymer  45(18) 6155–6162. 

12. Burtscher, P (1993) Stability of radicals in cured composite materials Dental Mater 

9(4) 218–221.  

13. Gauthier, M.A.; Stangel, I.; Ellis, T.H. & Zhu, X.X (2005) Oxygen Inhibition in 

Dental Resins J Dent Res 84(8) 725-729.  

14. Andrzejewska, E (2001) Photopolymerization kinetics of multifunctional 

monomers. Prog.Polym  Sci  26(4) 605-665.  



11 
 

15. Bergmann, P.; Noack, M.J. & Roulet, J.F (1991) Marginal adaptation with glass-

ceramic inlays adhesively luted with glycerine gel Quintessence Int 22(9)739-744.  

16. Koga, K.; Tsujimoto, A.; Ishii, R.; Iino, M.; Kotaku, M.; Takamizawa, T.; Tsubota, 

K. & Miyazaki, M (2011) Influence of oxygen inhibition on the surface free-energy and 

dentin bond strength of self-etch adhesives Eur J Oral Sci. 119(5) 395-400.  

17. Myung-Jin Lee, Mi-Joo Kim,  Jae-Sung Kwon, Sang-Bae Lee & Kwang-Mahn Kim 

(2017) Cytotoxicity of Light-Cured Dental Materials according to Different Sample 

Preparation Methods Materials 10(3) 288. 

18. Bicalho AA, Pereira RD, Zanatta RF, Franco SD, Tantbirojn D, Versluis A & 

Soares CJ (2014) Incremental filling technique and composite material--part I: cuspal 

deformation, bond strength, and physical properties Operative Dentistry 39(2) 71-82.  

19. Paula AB, Alonso RCB, Araújo GAS, Rontani JP, Correr-Sobrinho L & Puppin-

Rontani RM (2015) Influence of chemical degradation and abrasion on surface 

properties of nanorestorative materials Brazilian Journal of Oral Science 14(2) 100-

105. 

20. Leprince JG, Palin WM, Vanacker J, Sabbagh J, Devaux J & Leloup G (2014) 

Physico-mechanical characteristics of commercially available bulk-fill composites 

Journal of Dentistry 42(8) 993-1000. 

21. Kwon Y, Ferracane J & Lee IB (2012) Effect of layering methods, composite type, 

and flowable liner on the polymerization shrinkage stress of light cured composites 

Dental Materials 28(7) 801-809. 

22. Rosatto CM, Bicalho AA, Veríssimo C, Bragança GF, Rodrigues MP, Tantbirojn D,  

Versluis A & Soares CJ (2015) Mechanical properties, shrinkage stress, cuspal strain 

and fracture resistance of molars restored with bulk-fill composites and incremental  

filling technique Journal of Dentistry 43(12) 1519-1528. 

23. Arikawa H, Fujii K, Kanie T & Inoue K (1998) Light transmittance characteristics 

of light-cured composite resins Dent Mat 14(6) 405–411. 

24. Poggio C, Ceci M, Beltrami R, Mirando M, Wassim J & Colombo M.Color (2016) 

Stability of esthetic restorative materials: a spectrophotometric analysis  Journal Acta 

Biomaterialia Odontologica Scandinavica 2(1) 95-101. 

25. Prasanna N, Pallavi Reddy Y, Kavitha S, Lakshmi Narayanan L (2007) Degree of 

conversion and residual stress of preheated and room-temperature composites Indian J 

Dent Research 18(4) 173-176. 



12 
 

26. O'Brien WJ. Dental materials and their selection. Quintessence Publishing 2008; 

Chicago, IL, USA.   

27. Usumez S, Buyukyilmaz T, Karaman AI, Gunduz B (2005) Degree of conversion of 

two lingual retainer adhesives cured with different light sources Eur J Orthod 27(2) 

173-179. 

28. Brauchli L, Eichenberger M, Steineck M & Wichelhaus A (2010) Influence of 

decontamination procedures on shear forces after contamination with blood or saliva 

Am J Orthod Dentofacial Orthop 138(4) 345-441. 

29. Ruyter IE, Nilner K & Moller B (1987) Color stability of dental composite resin 

materials for crown and bridge veneers Dent Mater 3(5) 246-251. 

30. Yap AU, Tan SH, Wee SS, Lee CW, Lim EL & Zeng KY (2001) Chemical 

degradation of composite restoratives Journal of Oral Rehabilitation 28(11) 1015-1021. 

31. Honrio HM, Rios D, Francisconi LF, Magalhães AC, Machado MA & Buzalaf MA 

(2008) Effect of prolonged erosive pH cycling on different restorative materials Journal 

of Oral Rehabilitation 35(12) 947-953. 

32. Hannig C, Duong S, Becker K, Brunner E, Kahler E & Attin T (2007) Effect of 

bleaching on subsurface microhardness of composite and a polyacid modified 

composite Dental Materials 23(2) 198-203. 

33. Bausch JR, De Lange K, Davidson CL, Peters A & De-Gee AJ (1982) Clinical 

significance of the polymerization shrinkage of composite resins Journal of Prosthetic 

Dentistry 48(1) 59-67. 

34. Vanherle G, Smith DC (1994) State of the art of direct posterior filling materials and 

dentine bonding Journal of Dentistry 22(2) 121-124. 

 

Anexos:  

INSTRUCTIONS TO AUTHORS 

New Instructions as of 20 September 2008 

Operative Dentistry requires electronic submission of all manuscripts. All submissions 

must be sent to Operative Dentistry using the Allen Track upload site. Your manuscript 

will only be considered officially submitted after it has been approved through our 

initial quality control check, and any problems have been fixed. You will have 6 days 

from when you start the process to submit and approve the manuscript.  After the 6 day 

http://jopdent.allentrack.net/


13 
 

limit, if you have not finished the submission, your submission will be removed from 

the server.  You are still able to submit the manuscript, but you must start from the 

beginning. Be prepared to submit the following manuscript files in your upload: 

 A Laboratory or Clinical Research Manuscript file must include: 

o a title 

o a running (short) title 

o a clinical relevance statement 

o a concise summary (abstract) 

o introduction, methods & materials, results, discussion and conclusion 

o references (see Below) 

o The manuscript MUST NOT include any: 

 identifying information such as: 

 Authors 

 Acknowledgements 

 Correspondence information 

 Figures 

 Graphs 

 Tables 

 An acknowledgement, disclaimer and/or recognition of support (if applicable) 

must in a separate file and uploaded as supplemental material. 

 All figures, illustrations, graphs and tables must also be provided as individual 

files.  These should be high resolution images, which are used by the editor in 

the actual typesetting of your manuscript. Please refer to the instructions below 

for acceptable formats. 

 All other manuscript types use this template, with the appropriate changes as 

listed below. 

Complete the online form which includes complete author information and select the 

files you would like to send to Operative Dentistry. Manuscripts that do not meet our 

formatting and data requirements listed below will be sent back to the corresponding 

author for correction. 

GENERAL INFORMATION 



14 
 

 All materials submitted for publication must be submitted exclusively to 

Operative Dentistry. 

 The editor reserves the right to make literary corrections. 

 Currently, color will be provided at no cost to the author if the editor deems it 

essential to the manuscript. However, we reserve the right to convert to gray 

scale if color does not contribute significantly to the quality and/or information 

content of the paper. 

 The author(s) retain(s) the right to formally withdraw the paper from 

consideration and/or publication if they disagree with editorial decisions. 

 International authors whose native language is not English must have their work 

reviewed by a native English speaker prior to submission. 

 Spelling must conform to the American Heritage Dictionary of the English 

Language, and SI units for scientific measurement are preferred. 

 While we do not currently have limitations on the length of manuscripts, we 

expect papers to be concise; Authors are also encouraged to be selective in their 

use of figures and tables, using only those that contribute significantly to the 

understanding of the research. 

 Acknowledgement of receipt is sent automatically. If you do not receive such an 

acknowledgement, please contact us at editor@jopdent.org rather than resending 

your paper. 

 IMPORTANT: Please add our e-mail address to your address book on your 

server to prevent transmission problems from spam and other filters. Also make 

sure that your server will accept larger file sizes. This is particularly important 

since we send page-proofs for review and correction as .pdf files. 

REQUIREMENTS 

 FOR ALL MANUSCRIPTS 

  

1. CORRESPONDING AUTHOR must provide a WORKING / VALID e-

mail address which will be used for all communication with the journal.  

NOTE: Corresponding authors MUST update their profile if their e-mail 

or postal address changes. If we cannot contact authors within seven 

days, their manuscript will be removed from our publication queue. 

mailto:editor@jopdent.org


15 
 

2. AUTHOR INFORMATION must include: 

 full name of all authors 

 complete mailing address for each author 

 degrees (e.g. DDS, DMD, PhD) 

 affiliation (e.g. Department of Dental Materials, School of 

Dentistry, University of Michigan) 

3. MENTION OF COMMERCIAL PRODUCTS/EQUIPMENT must 

include: 

 full name of product 

 full name of manufacturer 

 city, state and/or country of manufacturer 

4. MANUSCRIPTS AND TABLES must be provided as Word 

files.  Please limit size of tables to no more than one US letter sized page. 

(8 ½ ” x 11”) 

5. ILLUSTRATIONS, GRAPHS AND FIGURES must be provided as 

TIFF or JPEG files with the following parameters 

 line art (and tables that are submitted as a graphic) must be sized 

at approximately 5” x 7” and have a resolution of 1200 dpi. 

 gray scale/black & white figures must have a minimum size of 

3.5” x 5”, and a maximum size of 5” x 7” and a minimum 

resolution of 300 dpi and a maximum of 400 dpi.      

 color figures must have a minimum size of 2.5” x 3.5”, and a 

maximum size of 3.5” x 5” and a minimum resolution of 300 dpi 

and a maximum of 400 dpi.      

 color photographs must be sized at approximately 3.5” x 5” and 

have a resolution of 300 dpi. 

  

 OTHER MANUSCRIPT TYPES 

1. CLINICAL TECHNIQUE/CASE STUDY MANUSCRIPTS must 

include: 

 a running (short) title 



16 
 

 purpose 

 description of technique 

 list of materials used 

 potential problems 

 summary of advantages and disadvantages 

 references (see below) 

2. LITERATURE AND BOOK REVIEW MANUSCRIPTS must include: 

 a running (short) title 

 a clinical relevance statement based on the conclusions of the 

review 

 conclusions based on the literature review…without this, the 

review is just an exercise 

 references (see below)  

 FOR REFERENCES 

REFERENCES must be numbered (superscripted numbers) consecutively as 

they appear in the text and, where applicable, they should appear after 

punctuation. 

The reference list should be arranged in numeric sequence at the end of the 

manuscript and should include: 

1.      Author(s) last name(s) and initial (ALL AUTHORS must be listed) 

followed by the date of publication in parentheses. 

2.      Full article title. 

3.      Full journal name in italics (no abbreviations), volume and issue 

numbers and first and last page numbers complete (i.e. 163-168 NOT 

attenuated 163-68). 

4.      Abstracts should be avoided when possible but, if used, must include 

the above plus the abstract number and page number. 

5.      Book chapters must include chapter title, book title in italics, editors’ 

names (if appropriate), name of publisher and publishing address. 

6.      Websites may be used as references, but must include the date (day, 

month and year) accessed for the information. 



17 
 

7.      Papers in the course of publication should only be entered in the 

references if they have been accepted for publication by a journal and 

then given in the standard manner with “In press” following the journal 

name. 

8.      DO NOT include unpublished data or personal communications in the 

reference list. Cite such references parenthetically in the text and include 

a date. 

EXAMPLES OF REFERENCE STYLE 

 Journal article: two authors  

Evans DB & Neme AM (1999) Shear bond strength of composite resin and 

amalgam adhesive systems to dentin American Journal of Dentistry 12(1) 19-25. 

 Journal article: multiple authors  

Eick JD, Gwinnett AJ, Pashley DH & Robinson SJ (1997) Current concepts on 

adhesion to dentin Critical Review of Oral and Biological Medicine 8(3) 306-

335. 

 Journal article: special issue/supplement  

Van Meerbeek B, Vargas M, Inoue S, Yoshida Y, Peumans M, Lambrechts P & 

Vanherle G (2001) Adhesives and cements to promote preservation 

dentistry Operative Dentistry (Supplement 6) 119-144. 

 Abstract:  

Yoshida Y, Van Meerbeek B, Okazaki M, Shintani H & Suzuki K (2003) 

Comparative study on adhesive performance of functional monomers Journal of 

Dental Research 82(Special Issue B) Abstract #0051 p B-19. 

 Corporate publication:  

ISO-Standards (1997) ISO 4287 Geometrical Product Specifications Surface 

texture: Profile method – Terms, definitions and surface texture 

parameters Geneve: International Organization for Standardization 1st 

edition 1-25. 



18 
 

 Book: single author  

Mount GJ (1990) An Atlas of Glass-ionomer Cements Martin Duntz Ltd, 

London. 

 Book: two authors  

Nakabayashi N & Pashley DH (1998) Hybridization of Dental Hard 

Tissues Quintessence Publishing, Tokyo. 

 Book: chapter  

Hilton TJ (1996) Direct posterior composite restorations In: Schwarts RS, 

Summitt JB, Robbins JW (eds) Fundamentals of Operative 

Dentistry Quintessence, Chicago 207-228. 

 Website: single author  

Carlson L (2003) Web site evolution; Retrieved online July 23, 2003 

from: http://www.d.umn.edu/~lcarlson/cms/evolution.html 

 Website: corporate publication  

National Association of Social Workers (2000) NASW Practice research survey 

2000. NASW Practice Research Network, 1. 3. Retrieved online September 8, 

2003 from:http://www.socialworkers.org/naswprn/default 

 

 

http://www.d.umn.edu/~lcarlson/cms/evolution.html
http://www.socialworkers.org/naswprn/default

