
124 

 

 

References 

ABB. (2005). ABB Power Technologies AB Components: Silicone rubber. Ludvika, 

SWEDEN. 

ACR. (2013). CT Accreditation Phantom Instructions. American College of 

Radiology, 1–14. Retrieved from 

http://www.acr.org/~/media/ACR/Documents/Accreditation/CT/PhantomTestin

gInstruction.pdf~ 

Agrawala, P. (1990). Pharmaceutical Dosage Forms: Tablets.  J. Pharm. Sci., 79(2), 

188–188.  

Akhlaghi, P., Hakimabad, H.M., & Motavalli, L.R. (2015). Determination of tissue 

equivalent materials of a physical 8-year-old phantom for use in computed 

tomography. Radiation Physics and Chemistry, 112, 169–176.  

Al Omari, M. M. H., Rashid, I. S., Qinna, N. A., Jaber, A. M., & Badwan, A. A. 

(2016). Calcium Carbonate. Profiles of Drug Substances, Excipients and 

Related Methodology (Vol. 41). 

Allert, K., Vangala, S., & DiBianca, F. (2007). NIH Public Access. J Xray Sci 

Technol, 15(81), 9–18.  

Allisy-Roberts, P., Williams, J. R., & Farr, R. F. (2007). Farr’s physics for medical 

imaging (2nd ed.). Philadelphia: Elsevier. 

Amis, E. S., Butler, P. F., Applegate, K. E., Birnbaum, S. B., Brateman, L. F., 

Hevezi, J. M., Commission, T. J. (2007). American College of Radiology White 

Paper on Radiation Dose in Medicine. J Am Coll Radiol, 4(5), 272–284. 

AZoM. (2013). Silicone Rubber, 1–10. Retrieved from 

http://www.azom.com/properties.aspx?ArticleID=920 

AZoM. (2015). Silicone Rubber. Franklin, U.S.A. Retrieved from 

http://www.azom.com/properties.aspx?ArticleID=920 

Blessing, L., T., M., & Chakrabarti, A. (2009). DRM, a Design Research 

Methodology. London: Springer-Verlag.  

Bly, R., Jarvinen, H., Korpela, M.H., Tenkanen-Rautakoski, P., Makinen, A. (2011). 

Estimated collective effective dose to the population from X-ray and nuclear 

medicine examinations in Finland. Radiat Prot Dosimetry, 147(1–2), 233–236. 

Brenner, D. J., & Hall, E. J. (2007). Computed tomography--an increasing source of 

radiation exposure. N Engl J Med, 357(22), 2277–2284. 

Burmeister, J., Kota, C., Maughan, R. L., Spokas, J. J., Coderre, J. A., Ma, R., & 

Wielopolski, L. (2000). A conducting plastic simulating brain tissue. Med Phys, 

27(11), 2560–2564. 

Bushong, S. C. (2012). Radiologic science for technologists (10th ed.). St. Louis: 

Elsevier Inc. 

Buzug, T. (2008). Computed tomography: From photon statistics to modern cone-

A NEW TISSUE EQUIVALENT MATERIAL FOR CONSTRUCTION OF CT PHANTOM TO BE USED IN 
EVALUATION OF IMAGE
QUALITY 
Ahmad Abu Arrah, dr.Dwi Cahyani Ratna Sari,M.Kes.,PA(K).; Prof.dr. Arif Faisal, Sp.Rad(K), DHSM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



125 

 

beam CT. Berlin, Heidelberg: Springer-Verlag. 

 

Calcium Carbonate: MedlinePlus Drug Information. (n.d.). Retrieved February 22, 

2018, from https://medlineplus.gov/druginfo/meds/a601032.html 

CALCIUM CARBONATE | CAMEO Chemicals | NOAA. (n.d.). Retrieved February 

21, 2018, from https://cameochemicals.noaa.gov/chemical/25005 

Claude, K. P., Sna, M. P., Phil, T. M., & Jh, C. S. (2013). peer reviewed ORIGINAL 

ARTICLE Fabrication of a tissue characterization phantom from indigenous 

materials for computed tomography electron density calibration . The South 

African Radiographer, 51(1), 9–17. 

Cody, D. D., Pfeiffer, D., McNitt-Gray, M. F., Ruckdeschel, T. G., & Keith J. 

Strauss. (2012). Computed Tomography. American College of Radiology, 23–

29. 

Crotti, A., Benner, C., Kerman, B., Gosselin, D., Lagier-Tourenne, C., Zuccato, C., 

… Glass, C. K. (2014). Quantitative CT Analysis, Airflow Obstruction And 

Lung Cancer In The Pittsburgh Lung Screening Study. Nat Neurosci, 17(4), 

513–521. 

Dance, D.R., Christofides, S., Maidment, A.I.M., (2014). Diagnostic Radiology 

Physics: A handbook for teachers and students. IAEA, 710. Retrieved from 

http://www-pub.iaea.org/books/IAEABooks/8841/Diagnostic-Radiology-

Physics-A-Handbook-for-Teachers-and-

Students?utm_content=buffer89b0e&utm_medium=social&utm_source=twitter.

com&utm_campaign=buffer 

D’Souza, W. D., Madsen, E. L., Unal, O., Vigen, K. K., Frank, G. R., & Thomadsen, 

B. R. (2001). Tissue mimicking materials for a multi-imaging modality prostate 

phantom. Med Phys, 28(4), 688–700. 

Dill, T. (2008). Contraindications to magnetic resonance imaging. Heart, 94(7), 943–

948. 

Dougeni, E., Faulkner, K., & Panayiotakis, G. (2012). A review of patient dose and 

optimisation methods in adult and paediatric CT scanning. Eur J Radiol, 81(4), 

e665–e683. 

Even-Sapir, E. (2005). Imaging of malignant bone involvement by morphologic, 

scintigraphic, and hybrid modalities. J Nucl Med: Official Publication, Society 

of Nuclear Medicine, 46(8), 1356–1367.  

Food Additives and Preservatives starting with C. (n.d.). Retrieved February 22, 

2018, from http://www.foodadditiveslist.com/page/27/ 

Fosbinder, R., & Orth, D. (2012). Essentials of Radiologic Science. Wollters Kluwer 

Health/Lippincott Williams & Wilkins. 

Gallas, R. R., Hünemohr, N., Runz, A., Niebuhr, N. I., Jäkel, O., & Greilich, S. 

(2015). An anthropomorphic multimodality (CT/MRI) head phantom prototype 

for end-to-end tests in ion radiotherapy. Z Med Phys, 25(4), 391–399. 

Gear, J. I., Long, C., Rushforth, D., Chittenden, S. J., Cummings, C., & Flux, G. D. 

A NEW TISSUE EQUIVALENT MATERIAL FOR CONSTRUCTION OF CT PHANTOM TO BE USED IN 
EVALUATION OF IMAGE
QUALITY 
Ahmad Abu Arrah, dr.Dwi Cahyani Ratna Sari,M.Kes.,PA(K).; Prof.dr. Arif Faisal, Sp.Rad(K), DHSM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



126 

 

(2014). Development of patient-specific molecular imaging phantoms using a 

3D printer. Med Phys, 41(8), 3–7. 

Goodsitt, M. M., Johnson, R. H., & Chesnut, C. H. (1991). A new set of calibration 

standards for estimating the fat and mineral content of vertebrae via dual energy 

QCT. J Bone Miner, 13(3), 217–233. 

Groenewald, A., & Groenewald, W. A. (2016). Development of a universal medical 

X-ray imaging phantom prototype. J Appl Clin Med Phys, 17(6), 356–365. 

Gulliksrud, K., Stokke, C., & Trægde Martinsen, A. C. (2014). How to measure CT 

image quality: Variations in CT-numbers, uniformity and low contrast 

resolution for a CT quality assurance phantom. Phys Med, 30(4), 521–526. 

Hamaoka, T., Madewell, J. E., Podoloff, D. A., Hortobagyi, G. N., & Ueno, N. T. 

(2004). Bone imaging in metastatic breast cancer. J Clin Oncol: Official Journal 

of the American Society of Clinical Oncology, 22(14), 2942–2953. 

Hendee, W. R., & Ritenour, E. R. (2002). Medical imaging physics. New York: 

Wiley-Liss. 

Hendee, W. R., Ritenour, E. R., & Hoffmann, K. R. (2003). Medical Imaging Physics 

(4th ed.). New York: Wiley-Liss. 

Hermann, K.-P., Geworski, L., Muth, M., & Harder, D. (1985). Polyethylene-based 

water-equivalent phantom material for X-ray dosimetry at tube voltages from 10 

to 100 kV. Phys Med Biol, 30(11), 1195–1200. 

Hermann, K. P., Geworski, L., Hatzky, T., Lietz, R., & Harder, D. (1986). Muscle- 

and fat-equivalent polyethylene-based phantom materials for X-ray dosimetry at 

tube voltages below 100 kV. Phys Med Biol, 31(9), 1041–1046. 

Homolka, P., Gahleitner, A., & Nowotny, R. (2002). Temperature dependence of HU 

values for various water equivalent phantom materials. Phys Med Biol, 47(16), 

2917–23. 

Hsieh, J. (2009). Computed tomography: principles, design, artifacts, and recent 

advances (2nd ed.). Hoboken, N.J. : Bellingham, Washington: Wiley 

Interscience ; SPIE Press. 

ICRU. (1989). International Commission on Radiation Units and Measurements 

Report 44: Tissue Substitutes in Radiation Dosimetry and Measurement. (ICRU 

Publications, Bethesda, Maryland). 

ICRU. (1998). International Commission on Radiation Units and Measurements 

Report 61: Tissue Substitutes, Phantoms and Computational Modelling in 

Medical Ultrasound. (ICRU Publications, Bethesda, Maryland). Retrieved from 

http://www.icru.org/home/reports/tissues-substitutes-phantoms-and-

computation-modelling-in-medical-ultrasound-report-61 

Jones, A. K., Hintenlang, D. E., & Bolch, W. E. (2003). Tissue-equivalent materials 

for construction of tomographic dosimetry phantoms in pediatric radiology. J 

Med Phys, 30(8), 2072–2081. 

Judy, P. F., Balter, S., Bassano, D., McCullough, E. C., Payne, J. T., & Rothenberg, 

L. (1977). Phantoms for Performance Evaluation and Quality Assurance of CT 

A NEW TISSUE EQUIVALENT MATERIAL FOR CONSTRUCTION OF CT PHANTOM TO BE USED IN 
EVALUATION OF IMAGE
QUALITY 
Ahmad Abu Arrah, dr.Dwi Cahyani Ratna Sari,M.Kes.,PA(K).; Prof.dr. Arif Faisal, Sp.Rad(K), DHSM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



127 

 

Scanners. American Association of Physicists in Medicine. 

 

Kalender, W. A., & Suess, C. (1987). A new calibration phantom for quantitative 

computed tomography. Med Phys, 14(5), 863–866. 

Kalender, W. A., Suess, C., & Faust, U. (1988). Polyethylene-based Water- and 

Bone-equivalent Materials for Calibration Phantoms in Quantitative Computed 

Tomography - Ein Kalibrierphantom für die quantitative Computertomographie 

aus wasser- und knochenäquivalentem Material. Biomed Tech (Berl), 33(4), 73–

76. 

Lamons Gasket Company. (2012). Gasket Handbook, A Technical Guide To 

Gasketing & Bolted Joints. 

Mansour, Z., Mokhtar, A., Sarhan, A., Ahmed, M. T., & El-Diasty, T. (2016). 

Quality control of CT image using American College of Radiology (ACR) 

phantom. Egyptian Journal of Radiology and Nuclear Medicine, 47(4), 1665–

1671. 

McCollough, C. H., Bruesewitz, M. R., McNitt-Gray, M. F., Bush, K., Ruckdeschel, 

T., Payne, J. T., … Zeman, R. K. (2004). The phantom portion of the American 

College of Radiology (ACR) computed tomography (CT) accreditation 

program: practical tips, artifact examples, and pitfalls to avoid. Med Phys, 31(9), 

2423–2442. 

MDDI. (1999). Silicone Rubber for Medical Device Applications | MDDI Medical 

Device and Diagnostic Industry News Products and Suppliers. Retrieved 

January 1, 2017, from http://www.mddionline.com/article/silicone-rubber-

medical-device-applications 

Mettler, F. A., Huda, W., Yoshizumi, T. T., & Mahesh, M. (2008). Effective doses in 

radiology and diagnostic nuclear medicine: a catalog. Radiology, 248(1), 254–

263. 

Moretto, H.-H., Schulze, M., & Wagner, G. (2000). Silicones. In Ullmann’s 

Encyclopedia of Industrial Chemistry. Weinheim, Germany: Wiley-VCH Verlag 

GmbH & Co. KGaA. 

Poletti, M. E., Gonçalves, O. D., & Mazzaro, I. (2004). Measurements of X-ray 

scatter signatures for some tissue-equivalent materials. Nucl Instrum Methods 

Phys Res B: Beam Interactions with Materials and Atoms, 213, 595–598. 

Ramos, S.M.O., Thomas, S., Berdeguez, M.B.T., Sá, L.V., & Souza, S.A.L. (2017). 

Anthropomorphic Phantoms - Potential for More Studies and Training in 

Radiology. IJRRT, 2(4), 1-5. 

Rao, P. M., Rhea, J. T., Novelline, R. A., McCabe, C. J., Lawrason, J. N., Berger, D. 

L., & Sacknoff, R. (1997). Helical CT technique for the diagnosis of 

appendicitis: prospective evaluation of a focused appendix CT examination. 

Radiology, 202(1), 139–144. 

Reis, C., Pascoal, A., Sakellaris, T., & Koutalonis, M. (2013). Quality assurance and 

quality control in mammography: A review of available guidance worldwide. 

A NEW TISSUE EQUIVALENT MATERIAL FOR CONSTRUCTION OF CT PHANTOM TO BE USED IN 
EVALUATION OF IMAGE
QUALITY 
Ahmad Abu Arrah, dr.Dwi Cahyani Ratna Sari,M.Kes.,PA(K).; Prof.dr. Arif Faisal, Sp.Rad(K), DHSM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



128 

 

Insights Imaging, 4(5), 539–553. 

 

Ripollés, T., Errando, J., Agramunt, M., & Martínez, M.-J. (2004). Ureteral colic: US 

versus CT. Abdominal Imaging, 29(2), 263–266. 

Romans, L. E. (2011). Computed tomography for technologists: a comprehensive 

text. Philadelphia: Wollters Kluwer Health/Lippincott Williams & Wilkins. 

Royal, H. D. (2008). Effects of low level radiation-what’s new? Semin Nucl Med, 

38(5), 392–402. 

Shellock, F. G., & Crues, J. V. (2004). MR Procedures: Biologic Effects, Safety, and 

Patient Care. Radiology, 232(3), 635–652. 

Shin-Etsu Silicones. (2010). RTV Silicone Rubber for Moldmaking. Retrieved from 

http://www.silicone.jp/e/catalog/pdf/mold_rtv_e.pdf 

Silicone Rubber Technical Information | Mosites Rubber Company. (2015). 

Retrieved January 3, 2017, from 

http://www.mositesrubber.com/technical/technical-info/silicone-rubber/#1 

Singh, H., & Jonathan, J. A. N. (Eds.). (2012). Radiology Fundamentals, 

Introduction to Imaging & Technology (4th ed.). New York Dordrecht 

Heidelberg London: Springer. 

Smith-Bindman, R., Lipson, J., Marcus, R., Kim, K.-P., Mahesh, M., Gould, R., … 

Miglioretti, D. L. (2009). Radiation Dose Associated With Common Computed 

Tomography Examinations and the Associated Lifetime Attributable Risk of 

Cancer. Arch Intern Med, 169(22), 2078. 

Spies, H., Flood, K. T., Loock, T., & Hedlund, M. (2005, September). Method, 

computer program product and apparatus for enhancing a computerized 

tomography image. Retrieved from 

http://www.google.com/patents/WO2005091219A1 

Stuhlfaut, J. W., Soto, J. A., Lucey, B. C., Ulrich, A., Rathlev, N. K., Burke, P. A., & 

Hirsch, E. F. (2004). Blunt abdominal trauma: performance of CT without oral 

contrast material. Radiology, 233(3), 689–694. 

Suetens, P. (2009). Fundamentals of Medical Imaging (2nd ed.). New York: 

Cambridge University. 

Tomal, A., Geraldelli, W., Tomal, A., & Poletti, M. E. (2015). Characterization of 

Tissue-Equivalent Materials Through Measurements of the Linear Attenuation 

Coefficient and Scattering ... Characterization of Tissue-Equivalent Materials 

Through Measurements of the Linear Attenuation Coefficient and Scattering Pro 

f. IEEE Trans Nucl Sci, 60(April 2013), 566–571. 

U.S. Department of Health and Human Services. (1995). Occupational Safety and 

Health Guideline for Calcium Carbonate. 

Winslow, J. F., Hyer, D. E., Fisher, R. F., Tien, C. J., & Hintenlang, D. E. (2009). 

Construction of anthropomorphic phantoms for use in dosimetry studies. J Appl 

Clin Med Phys, 10(3), 195-204. 

 

A NEW TISSUE EQUIVALENT MATERIAL FOR CONSTRUCTION OF CT PHANTOM TO BE USED IN 
EVALUATION OF IMAGE
QUALITY 
Ahmad Abu Arrah, dr.Dwi Cahyani Ratna Sari,M.Kes.,PA(K).; Prof.dr. Arif Faisal, Sp.Rad(K), DHSM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



129 

 

 

 

Yohannes, I., Kolditz, D., Langner, O., & Kalender, W. A. (2012). A formulation of 

tissue- and water-equivalent materials using the stoichiometric analysis method 

for CT-number calibration in radiotherapy treatment planning. Phys Med Biol, 

57(5), 1173–1190. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A NEW TISSUE EQUIVALENT MATERIAL FOR CONSTRUCTION OF CT PHANTOM TO BE USED IN 
EVALUATION OF IMAGE
QUALITY 
Ahmad Abu Arrah, dr.Dwi Cahyani Ratna Sari,M.Kes.,PA(K).; Prof.dr. Arif Faisal, Sp.Rad(K), DHSM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/


