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Page 1 Introduction

1 Introduction

The American Cancer Society and American College of Radiology guidelines for 
the screening of asymptomatic women have made over 50 million women 
candidates for mammography. In view of the staggering numbers involved, it is 
critically important that simple but reliable methods be developed to assess 
system performance and to assure consistent production of diagnostically useful 
images.

Product Description

Materials
Tissue-equivalent resin molding techniques are used. The system of resins used 
have been developed over the past 20 years to permit mimicking of any body 
tissue at different diagnostic X-ray energy levels. The elemental composition of 
CIRS simulating tissue as compared to Hammerstein’s analysis11 of human tissue 
is shown in Specifications. Also shown in Table A-3 and Figures A-1, A-2, and A-3 
are comparisons of linear attenuation coefficients for actual breast tissue and 
CIRS simulated tissue.

The materials used have been formulated for optimum response in the film 
screen mammographic range of X-ray exposure (24 to 34 kVp), but will generally 
provide similar results at higher (xeromammographic) exposure ranges.

The CIRS resin materials mimic the photon attenuation coefficients of a range of 
breast tissues. The average elemental composition of the human breast being 
mimicked is based on the individual elemental compositions of adipose and 
glandular tissues as reported by Hammerstein.11 See Specifications and 
Appendix A for comparative data.

Figure 1-1. Model 014A
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2 Use of the Phantom

General Use of Phantom

1 For testing slabs, make a series of exposures at different thicknesses by 
combining the slabs available. Make sure when stacking the slabs that they 
all have the same glandularity. For example make an exposure at 2, 3, 4, 4.5, 
and 5 cm.

For an artifact evaluation phantom, make one exposure.

2 Mark each exposure so you can identify the film.

3 Measure each film’s background density using an optical densitometer. Be 
sure to take your measurements in the same position on each film.

4 Calculate the mean optical density over all performance capability tests and 
determine the range of densities measured.

5 Record your results and compare variances in optical densities.

6 The optical density measurements should be relatively the same for each 
image taken.

Recordkeeping

Record test results:

* For detailed test procedure steps and data analysis, refer to the ACR 
Mammography Quality Control Manual.17

Table 2-1. Test Results

Image# Thickness OD Variance from the mean*

1 2 cm

2 3 cm

3 3.5 cm

4 4 cm

5 4.5 cm

6 5 cm

7 6 cm

Mean OD
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3 Support and Maintenance

Hardware Maintenance

Inspection
Periodically inspect your phantom and accessories for damage. If damage is 
visible, if any mechanical or electrical degradation is suspected, or if errors are 
suspected, discontinue use and contact Sun Nuclear Support. See Contacting 
Sun Nuclear Support below.

Repair
The phantom and the parts provided with the phantom cannot be repaired by the 
user. Most phantoms can be easily repaired, and if damaged, contact Sun Nuclear 
Support.

Cleaning
Cleaning may be accomplished by using mild soap and water solutions. Avoid 
contact with corrosive substances and with radiographic contrast media. Wash 
thoroughly if such contact occurs.

Storage
The phantom is manufactured from epoxy resin. Various other chemicals and 
fillers have been added to the resin using a proprietary tissue simulation 
technology. As with most other epoxy plastics, your phantoms may discolor over 
time. This process can be accelerated by direct exposure to sunlight or extreme 
temperatures. Epoxy is quite durable, but can still be damaged if it is dropped on 
a hard surface so handle with care.

Epoxy plastics are flexible in nature and will creep (warp/bow/deform) under 
constant stress over time, even under its own weight. Creeping is not as common 
in smaller slabs. The slab will self-correct and recover its original shape if placed 
back in its original geometry. An easy way to maintain slab flatness and minimize 
creep is to store the slabs, clean and free of debris, on or in between flat surfaces. 
If slabs are to be shipped, special care should be given to packaging or the use 
of a specially fitted carry case which will protect flatness.

Disposal and Recycling

Do not discard unit as waste. Recycle the components in accordance 
with local regulations.
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Contacting Sun Nuclear Support

You may request support in two ways: 
• Submit a support request using our online form. See Support Website below.
• Contact the Sun Nuclear Support team by telephone:

• U.S.A.: +1 321-259-6862, Option 3

• Netherlands: +31 20 399 90 41, Option 1

• Germany: +49 61 02 50 49 500, Option 2

Support Website
1 Open an internet browser and navigate to sunnuclear.com/support.

2 Enter your email address and password and then click Login.

•To download product information, click Products and Devices, select the 
product, and then select the download type.

•To open a Support request, click Open New Case, complete the form, and 
then click Create Case.

https://support.sunnuclear.com/home
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4 Specifications

Product Specifications

Standard Dimensions

For custom-ordered slabs with embedded detail plates, it is important to note 
that, unless otherwise requested, the background material will vary while the 
embedded targets will remain the same. Masses are composed of 75% 
Glandular/25% Adipose Breast-Equivalent material. The detectability of the mass 
will vary with the changing background composition to the point that even the 
largest mass may not be detectable (i.e., 5% contrast with the 70/30 background 
and the 75/25 mass).

Elemental Composition of CIRS BR121 Formula

Density = 0.97 g/cc

Calculated Attenuation Values2

Table 4-1. Standard Dimensions

Standard Glandularity Model Quantity Length Width Thickness
BR12 014A 3 12.5 cm 10 cm 2 cm

2 12.5 cm 10 cm 1 cm

1 12.5 cm 10 cm 0.5 cm

1. White, D.R., R.J. Martin, and R. Darlison, Epoxy resin based tissue substitutes,
British Journal of Radiology, 5, 814-821, 1977.

C: 0.704 O: 0.169 H: 0.096 N: 0.019 Ca: 0.009 CI: 0.002

2. Materials are formulated to maximize simulation properties at 20 keV for the
mammographic range, 80 keV for the diagnostic range and 0.5 MeV and above
for the therapeutic range.

10 keV  = 3.550 cm-1

15 keV  = 1.183 cm-1

20 keV  = 0.610 cm-1

30 keV  = 0.315 cm-1

40 keV  = 0.239 cm-1

50 keV  = 0.209 cm-1

60 keV  = 0.193 cm-1

80 keV  = 0.174 cm-1

100 keV  = 0.163 cm-1
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Specify Glandular Equivalency When Ordering Other Than 
Standard

See Material Specifications on page 11 for more information.

Table 4-2. Glandular Equivalency

Tissue Substitute % Gland / % Adipose
BR-FAT 0/100

BR-3070 30/70

BR12 47/53

BR-5050 50/50

BR-7030 70/30

BR-GLAND 100/0
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Appendix A: Material Specifications

Total Attenuation Comparison for Various Phantom 
Densities and Sizes
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Actual Breast Tissues

The formula  is applicable.

Table A-2. Actual Breast Tissues per Hammerstein

Tissue 50/50 50/50 30/70 20/80 50/50 50/50

Thickness (cm) 4.5 5.0 5.0 6.0 4.2 4.0

Mfgr Actual Actual Actual Actual Actual Actual

Fat Layer yes yes yes yes no yes

keV Attenuation Coefficients
10 16.1631 18.0691 16.4315 18.8438 16.0104 14.2571

15 5.2618 5.8788 5.3966 6.2186 5.1833 4.6447

20 2.6962 3.0098 2.8015 3.2506 2.6341 2.3826

30 1.3976 1.5577 1.4864 1.7456 1.3447 1.2375

40 1.0691 1.1905 1.1519 1.3616 1.0196 0.9477

50 0.9370 1.0429 1.016 1.2049 0.8897 0.8311

I
I0
----- e-x=
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Actual Versus Simulated

Figure A-1. 100% Adipose

Figure A-2. 50% Glandular
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Figure A-3. 100% Glandular
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Appendix B: Regulatory Supplement

In addition to the regulatory information contained in the body of this manual, the 
following supplemental regulatory information is provided. 

Sun Nuclear Corporation Symbols

The following symbols are used in this guide and in Sun Nuclear Corporation’s 
product labels.

WARNING: This symbol indicates a hazard that could result in major 
injury or equipment damage. (EN ISO 7010, W001)

CAUTION: This symbol indicates a potential hazard that could result 
in minor injury or equipment damage. (EN ISO 15223-1, 5.4.4)

CAUTION: This symbol indicates a pinch hazard. (EN ISO 7010, W024)

Note: Important or supporting information.

Manufacturer’s Identification (name and address). (EN ISO 15223-1, 
5.1.1)

Date of Manufacture. (EN ISO 15223-1, 5.1.3)

Temperature limitation. (EN ISO 15223-1, 5.3.7)

Humidity limitation. (EN ISO 15223-1, 5.3.8)
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Operator Responsibility

The instructions in this manual are intended for trained clinical personnel. The 
operator is solely responsible for the accurate setup and use of the phantom.

Reporting Health or Safety Related Issues or Concerns

Any serious incident that has occurred in relation to the device should be reported 
to the manufacturer and the competent authority of the Member State in which 
the user and/or patient is established.

To report any safety or health related issues or concerns regarding the use of Sun 
Nuclear products, contact Sun Nuclear directly. 

Modifications to Equipment

Any changes or modifications to the device that are not expressly approved by 
Sun Nuclear Corporation could void your warranty.

Atmospheric pressure limitation. (EN ISO 15223-1, 5.3.9)

Serial Number. (EN ISO 15223-1, 5.1.7)

Catalog Number. (EN ISO 15223-1, 5.1.6)

Consult instructions for use. This equipment must be used in accor-
dance with the instructions in this manual. Read all instructions and 
safety labels before use. (EN ISO 15223-1, 5.4.3)

Do not throw in trash; dispose of in an environmentally friendly way. 
(EN 50419)





+1 321 259 6862  //  sunnuclear.com
Sun Nuclear Corporation, 3275 Suntree Boulevard,  Melbourne, FL 32940 USA
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