Benefits of Gammex rmi®
Tissue Mimicking Phantoms
QUALITY

TISSUE MIMICKING GEL

Gammex rmi ultrasound phantoms are
recognized as the standard for quality and
performance in the ultrasound labs of
hospitals, clinics and ultrasound equipment
manufacturers. Sophisticated technology
in Tissue Mimicking (TM) phantoms meets
the requirements of all current quality
assurance recommendations.
Our phantoms offer convenient, easy to
use features which provide an objective
baseline needed to detect minor changes
and monitor the overall performance of
imaging equipment. You can use the same
settings for phantom imaging as you would
for patients in any clinical situation.
Gammex rmi® prides itself on high
quality products with reproducible results.
Uniformity, accurate attenuation, echogenicity and speed of sound make our
phantoms the best instrument for assuring
the integrity of your ultrasound systems.
Image quality indicators measure the
system’s performance characteristics
that affect the diagnostic value of the
ultrasound image.
®

DESIGN
The Gammex rmi® design for ultrasound
phantoms is based on sound scientific
principle. Targets in each phantom are
spaced to meet specific sonographic
requirements, and are developed using
recommendations by the American Institute
of Ultrasound in Medicine (AIUM), the
National Council on Radiation Protection
(NCRP), and the American Association of
Physicists in Medicine (AAPM). These
designs increase operator convenience and
testing reliability while decreasing costs.

The heart of a phantom is the tissue
mimicking material. Tissue mimicking
material has the same attenuation and
speed of sound as human soft tissue with
uniform scatter distribution that yields a
smooth image texture. The tissue-like
attenuation and echogenicity of tissue
mimicking phantoms allows the testing of
ultrasound systems using actual clinical
settings. TM phantoms provide attenuation consistent with soft tissue over a wide
range of transducer frequencies and system
configurations. These characteristics
provide accurate ultrasound measurements
for better image quality tests of all ultrasound scanning systems.

LE PHANTOM SERIES
Gammex rmi® ultrasound engineers have
developed a new tissue mimicking (TM) gel
which provides a smoother background
texture than conventional TM gels (see
scan image below). This gel reduces the
backscatter that is inherent in conventional
TM gels and is fully compatible with the
latest in Tissue Harmonics equipment and
technology. In addition, the LE phantom
series has a composite film scanning
surface that has improved transmission
properties so more of the ultrasonic beam
can be transmitted and received.
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Ultrasound

B-Mode Image Quality Indicators
Depth of Penetration

Image Uniformity

The point at which usable tissue
information disappears or maximum depth of penetration is
reached can be defined simply
as how far one can “see” into the
phantom. Equipment sensitivity
and noise determines the deepest
echo signal which can be detected
and clearly displayed.

Ultrasound systems can produce
various image artifacts and nonuniformities which in some cases
mask variations in tissue texture.
Common non-uniformities are horizontal bands in the image caused
by inadequate handling of transitions between focal zones or vertical bands. This indicates inactive or
damaged transducer elements.

Axial Resolution

Distance Accuracy
1 mm

2.0 mm
1.0 mm
0.5 mm
0.25 mm

Axial resolution describes the
scanner’s ability to detect and
clearly display closely spaced
objects that lie on the beam’s axis.
Using pin targets of decreased
vertical spacing, the system’s
axial resolution is determined by
locating the two resolvable pins
with the smallest separation.

Vertical and horizontal distance
measurement errors can easily
go unnoticed on clinical images.
Distance accuracy as a quality
indicator is determined by
comparing the measured distance
between selected pin targets in the
phantom with the known distance.
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Ultrasound

B-Mode Image Quality Indicators
Lateral Resolution

Dead Zone
3 mm

Lateral resolution is the distinction of small adjacent structures
perpendicular to the beam’s
major axis. The lateral resolution is measured indirectly
by measuring the width of pin
targets at depths corresponding
to the transducer’s near, mid,
and far field ranges.

The dead or “ring down” zone
is the portion of the image
directly under the transducer
where image detail is missing
or distorted. The depth of an
instrument’s dead-zone is
determined by identifying
the shallowest pin target that
can be clearly visualized.

Doppler Ultrasound Quality Indicators
Using a Doppler Flow System
Depth of
Penetration

Directional
Discrimination

Registration
of Flow

Using Doppler signals within a
specified frequency range, the
displayed image illustrates the
weakest echo signal detectable
above electronic noise. Again,
an indication of how far you
can “see” into patient tissue.

By forming Doppler signals
into two different electrical
channels, 90° out of phase,
flow away from or toward
the transducer is determined.
Inadequate discrimination
between channels appears
as bi-directional even though
flow is in one direction.

Registration indicates the
position accuracy of the
sample volume cursor of a
Doppler image. The strongest
and highest velocity signal is
expected at the center of the
vessel. When the sample
volume position is inaccurate
on Doppler images, the
strongest signal is off-center.
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Dual Attenuation

Doppler Flow

Small Parts

Elevational
Resolution Targets

Dead Zone Targets

Triangular
Greyscale Targets

Cylindrical
Greyscale Targets

Water Dam

Depth of Penetration

Anechoic Cysts

Horizontal Distance
Calibration

Vertical Distance
Calibration

Phantom

Axial and Lateral
Resolution Targets

Gammex rmi® Ultrasound Phantom Comparison Chart

Notes
Convertible Water Dam

403 LE
403GS LE
403GS (standard)

Convertible Water Dam

Convertible Water Dam

404 LE
404GS LE
404GS (standard)

Convertible Water Dam

Convertible Water Dam

405GSX LE

Convertible Water Dam

406 LE

408 LE

Stationary Water Dam
State-of-the-art Spherical Lesions

411 LE

Stationary Water Dam
1 Anechoic Cyst

1425A LE

Stationary Water Dam
Constant and Pulsatile Flow Modes

Quality Indicators and Features
LE Tissue Mimicking Material
This gel is very uniform in appearance and has a nonlinear
parameter (B/A) which matches human liver tissue almost
exactly. LE Series phantoms are ideal for B-mode, Doppler
and Tissue Harmonic Imaging systems.
Axial and Lateral Resolution Targets
Groups of nylon monofiliments for testing the axial
and lateral resolution of ultrasound systems.
Vertical and Horizontal Distance Calibration
For checking the accuracy of the electronic calipers.
Anechoic Cysts
The three different diameters represent blood vessels
in human tissue and are useful for basic imaging tests.
Water Dam
Enables water to be used as a coupling medium. Convertible
water dams allow the user to move the dam out of the way in
order to use gel as a coupling medium.

Greyscale Targets
These enable the user to determine how well their scanner can
differentiate between different contrast densities. Choose from
either the standard cylindrical targets or triangular targets.
Cylindrical targets are ideal for basic scanning configurations,
while the more challenging triangular targets are designed for
testing high resolution scanners.
Doppler Flow
For testing ultrasound systems with Doppler capabilities. Flow
choices include constant and pulsatile modes with calculated
velocities.
Dead Zone Targets
These targets are used for measuring the depth of the scan
head’s “dead zone”.
Composite Film Scanning Surface
A new material which prevents desiccation and has improved
transmission characteristics.
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Ultrasound
Precision Resolution
Grey Scale Phantom
Gammex 405GSX LE
Advanced Tissue Mimicking
gel and Grey Scale targets
are designed for the
exacting standards of
today’s high-resolution
Ultrasound systems.
The Precision Resolution Grey Scale
Phantom Gammex 405GSX LE incorporates our tissue mimicking (TM) gel
which provides a smoother background texture than conventional TM
gels. This gel reduces the backscatter
that is inherent in graphite-based TM
gels and is fully compatible with the
latest in tissue harmonics equipment
and technology. The phantom can be
scanned using normal control settings
and ensures that the performance
measured closely approximates the
scanner’s performance in a clinical
examination.

The Gammex 405GSX LE contains all
of the quality indicators for performing
evaluations of axial resolution, lateral
resolution, dead zone cyst imaging,
vertical and horizontal distance
accuracy and image uniformity.
The phantom also contains triangular
Grey Scale targets which test the
resolution of today’s high-performance
ultrasound scanners.
Unique to the Gammex 405GSX LE
are two horizontal cross fibers located
in the middle of the phantom. These
fibers help the user align the transducer
and can be used as a reference marker
to ensure that QA tests are consistently
performed on the same scan slice.
When both fibers are illuminated, the
user can be certain
the transducer is exactly perpendicular
to the scanning surface.

This ultrasound image
demonstrates a scan of the
Precision Resolution Grey
Scale Phantom Gammex
405GSX LE. Note the
triangular grey scale
targets specifically
designed to test highresolution scanners.

In addition, the phantom has a
composite film scanning surface that
has improved transmission properties
so more of the ultrasonic beam can be
transmitted and received.

SPECIFICATIONS
Target Configuration
Anechoic Targets
Diameters ........................... 2, 4, and 6mm
Placement .................. 3, 8, and 14cm deep
Speed of sound .................... 1540 ±10m/s
Attenuation .. 0.5 or 0.7 ±0.05 dB/cm/MHz
Grey Scale Targets
Dimensions .............. 9.5 x 9.5 x ~10.9mm
Placement .................................. 4cm deep
Speed of sound .................... 1540 ±10m/s
Attenuation coefficient .. same as background
Contrast .............. low scatter, -6 dB, +6 dB
............. high scatter relative to background

Pin Targets
Diameter ....................................... 0.1mm
Vertical spacing ....... 20mm at 2-16cm deep
Horiz. spacing .. 30mm at 2 and 12cm deep
Physical Specifications
Walls ................................... Extruded ABS
Scanning surface ................ Composite Film
Dimensions ............. 23.2 x 8.25 x 18.5cm
............................ (9.25 x 3.25 x 7.25 in)
Weight .......................... 2.8 kg (6 lbs. 5 oz)
All acoustic measurements at 4.5 MHz,22°C
Graphite version is also available.
For information and specifications
please call your GAMMEX rmi® sales
representative at 1-800-426-6391.
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Ultrasound
Precision Multi-Purpose Phantoms
Gammex 403GS LE and 403 LE
The Precision Multi-Purpose Grey Scale
Phantom Gammex 403GS LE offers
advanced technology for measuring
the image quality of high resolution
ultrasound systems. Grey scale targets
are provided for monitoring contrast
and temporal resolution and distinguishing different intensities of
brightness and border delineation
capabilities of the ultrasound system.
The Gammex 403 LE has the same
general target layout and specifications as the 403GS LE but does
not include grey scale targets.
The Gammex 403GS LE offers
carefully placed targets to measure
resolution, depth of penetration, and
electronic caliper distance accuracy.
Axial resolution pin spacing patterns
are small, offering better axial resolution tests. The resolution patterns
as well as all vertical and horizontal
targets are constructed of 0.1 mm
nylon fibers for better detail definition
and spatial resolution. Grey scale
targets are set at -6 dB, +6 dB and
high scatter relative to the background
material and with equivalent attenuation
properties. A 10 mm anechoic cyst is
also provided to evaluate system noise
and geometric distortion.
The phantoms incorporate our tissue
mimicking (TM) gel which provides a
smoother background texture than
conventional TM gels. This gel reduces
the backscatter that is inherent in other
TM gels and is fully compatible with the
latest in tissue harmonics equipment
and technology. The 403GS LE also
has a composite film scanning surface
that has improved transmission
properties so more of the ultrasonic
beam can be transmitted and received.

Gammex 403GS LE features:
• axial and lateral resolution targets
at depths of 3, 8 and 14 cm for
precise resolution measurements
of any ultrasound system
• anechoic cysts of 2, 4 and 6 mm
diameter
• -6 dB, +6 dB and high scatter
grey scale targets
• convertible water dam for gel or
water coupled scanning
• integral cover to protect
scanning surface
• durable ergonomic design for
ease of handling
• available in 0.5 and
0.7 dB/cm/MHz attenuation
• optional foam-lined carrying case

This ultrasound image
demonstrates a sector scan
of the Precision MultiPurpose Grey Scale Phantom
Gammex 403GS LE.

SPECIFICATIONS
Tissue Mimicking Material:
Speed of sound ....................... 1540 ±10m/s
Attenuation .... 0.5 or 0.7 ±0.05 dB/cm/MHz
Targets:
Grey Scale Targets
Contrast .......................................................
..... -6, +6 and +12 dB relative to background
Diameter ........................................... 10 mm
Speed of sound ..... 1540 ±10m/s Attenuation
..................................... Same as backgound
Anechoic Cysts
Diameters ........................ 2, 4, 6 and 10 mm
Speed of sound ....................... 1540 ±10m/s
Attenuation ............. 0.05 ±0.01 dB/cm/MHz

Pin Targets
Diameter of nylon lines ..... 0.1 mm (0.004 in.)
Vertical spacing .... 20 mm at 2 to 16 cm deep
Horiz. spacing ... 30 mm at 2 and 12 cm deep
Axial resolution ..................... 3, 8 and 14 cm
Container:
Walls ....................................... Extruded ABS
Scanning surface ................... Composite Film
Size ........................... 23.2 x 8.25 x 18.5 cm
............................... (9.25 x 3.25 x 7.25 in.)
Weight ........................... 2.8 kg (6 lbs 2.5 oz)
Options
Foam lined carrying case ... Gammex 082-403
All acoustic measurements at 4.5 MHz, 22°C
Graphite version is also available - see page 13
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Ultrasound
Precision Small Parts Grey Scale Phantom
Gammex 404GS LE and 404 LE
As one of the new generation of grey
scale phantoms, the Precision Small
Parts Grey Scale Phantom Gammex
404GS LE provides advanced technology for measuring image quality of
small parts and intra-cavity ultrasound
scanning systems. With added grey
scale targets this small parts phantom
also measures contrast, temporal
resolution, and system linearity.
The Gammex 404 LE has the same
general target layout and specifications as the 404GS LE but does
not include grey scale targets. This
phantom also incorporates our tissue
mimicking (TM) gel which provides a
smoother background texture and a
composite film scanning surface that
has improved transmission properties
so more of the ultrasonic beam can be
transmitted and received.

Gammex 404GS LE features:
• axial and lateral resolution targets
at 1, 3.5 and 6 cm for precise
resolution measurements
• low scatter cysts of 1, 2, and
4 mm diameters
• 7 mm grey scale targets of -6 dB,
+6 dB and high scatter relative to
background material
• 7 mm anechoic cyst to evaluate
system noise and distortion
• attenuation coefficients of 0.5 or
0.7 dB/cm/MHz
• convertible water dam for gel or
water coupled scanning
• integral cover to protect
scanning surface
• durable ergonomic design for
handling ease
• optional foam-lined carrying case

Unique to the Gammex 404GS LE are
closely spaced pin targets ideal for
testing a range of high frequency
transducers. Resolution patterns and all
vertical and horizontal targets are made
of 0.1 mm nylon fibers for better detail
definition and spatial resolution. Three
grey scale targets of -6 dB, +6 dB and
high scatter relative to the background
material are included.

This ultrasound image
demonstrates a linear scan
of the Precision Small Parts
Grey Scale Phantom
Gammex 404GS LE in split
screen mode.

SPECIFICATIONS
Tissue Mimicking Material
Speed of sound ....................... 1540 ±10m/s
Attenuation .... 0.5 or 0.7 ±0.05 dB/cm/MHz
Targets:
Grey Scale Targets
Contrast .......................................................
..... -6, +6 and +12 dB relative to background
Diameter ............................................ 7 mm
Speed of sound ....................... 1540 ±10m/s
Attenuation .... 0.5 or 0.7 ±0.05 dB/cm/MHz
Anechoic Cysts
Diameters ......................... 1, 2, 4 and 7 mm
Speed of sound ....................... 1540 ±10m/s
Attenuation ............ 0.05 ±0.01 dB/cm/MHz

Pin Targets
Diameter of nylon lines .... 0.1 mm (0.004 in.)
Vertical spacing ........ 5 mm at 1 to 9 cm deep
Horiz. spacing ....... 10mm at 1 and 5cm deep
Container
Walls ...................................... Extruded ABS
Scanning surface ................... Composite Film
Size .......................... 15.2 x 8.25 x 18.5 cm
.................................... (6 x 3.25 x 7.25 in.)
Weight .................................... 1.8 kg (4 lbs.)
Option
Foam lined carrying case ... Gammex 082-403
All acoustic measurements at 4.5 MHz, 22°C
Graphite version is also available - see page 13
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Ultrasound
Dual Attenuation Phantom
Gammex 406 LE
The Dual Attenuation Phantom Gammex
406 LE is one of our LE phantom series
designed to evaluate high resolution
ultrasound systems.The Gammex 406
LE, like having two phantoms in one,
features background attenuations of 0.5
and 0.7 dB/cm/MHz in a side-by-side
configuration. Quality control tests over
a wide range of frequencies can be
performed quickly and easily, providing
a comprehensive profile of the scanner’s
overall image quality - all with a single
phantom.
Recent feature improvements have made
this phantom a highly effective
instrument for demonstrating superior
image quality while challenging high
performance ultrasound systems. The
Gammex 406 LE incorporates our new
tissue mimicking (TM) gel which provides
a smoother background texture and a
new composite film scanning surface that
has improved transmission properties so
more of the ultrasonic beam can be
transmitted and received.

With extended target depths to 16
cm, this phantom provides greater
scanner and transducer performance
tests of resolution, depth of
penetration and electronic caliper
measurements. Extra pin targets are
ideal for testing high frequency
transducers which are designed to
image the first few centimeters of
human tissue. Resolution patterns
and all vertical and horizontal targets
are constructed of 0.1 mm nylon
fiber. Three sets of axial resolution
targets at 3, 8 and 14 cm and
spaced at 2.0, 1.0, 0.5 and 0.25
mm make this phantom extremely
effective for demonstrating highresolution detail and challenge the
ultrasound system's resolution
capability. Scatter-free cylinders of
2, 4, and 6 mm diameter are embedded
in the phantom representing blood
vessels in human tissue.

SPECIFICATIONS
Tissue Mimicking Material:
Speed of sound.............................1540 ±10m/s at 22°C
Attenuation ................... 0.5 and 0.7 ±0.05 dB/cm/MHz
Targets:
Anechoic Cysts
Diameters ................................................2, 4 and 6 mm
Speed of sound ...........................1540 ±10m/s at 22° C
Attenuation .............................. 0.05 ±0.01 dB/cm/MHz
Pin Targets
Diameter of nylon lines .......................0.1 mm (0.004 in.)
Vertical spacing ........................10 mm at 2 to 4 cm deep
.........................................20 mm at 4 to 16 cm deep
Horizontal spacing ..........................................................
......................................30 mm at 2 and 12 cm deep
.................additional pins spaced at 10 mm in 2cm set
Axial resolution........................................3, 8 and 14 cm
Container:
Walls .........................................................Extruded ABS
Scanning surface ......................................Composite film
Size .............................................23.2 x 18.5 x 8.25 cm
..................................................(9.25 x 7.25 x 3.25 in.)
Phantom weight ..............................2.8 kg (6 lbs. 2.5 oz.)
Options
Foam lined carrying case......................Gammex 082-403

This ultrasound image demonstrates the 0.5 (left) and the
0.7 (right) dB/cm/MHz attenuation phantoms contained in
the Dual Attenuation phantom Gammex 406 LE.

All acoustic measurements at 4.5 MHz, 22°C
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Ultrasound
Spherical Lesion Phantom
Gammex 408 LE
Ultrasound Image Quality
in Three Dimensions:
• Axial
• Lateral
• Elevational
The Spherical Lesion Phantom
Gammex 408 LE provides a unique
and soon to be automated way of
testing resolution performance of
ultrasound scanners. The Spherical
Lesion Phantom contains 2mm and
4mm diameter tissue mimicking
spherical lesions. Lesions lie in a single
plane at the center of the phantom.
Axial, lateral and elevational resolution
are accounted for simultaneously and
equally for all types of ultrasound
systems and configurations. In the
2mm section, there are 105 anechoic
spheres at 0.5 cm depth intervals and
in the 4mm section there are 211
anechoic spheres at 0.75 cm depth
intervals. This array of anechoic
spheres allows for the use of software
to perform automated analysis of the
ultrasound system’s performance.

The Spherical Lesion Phantom
Gammex 408 LE incorporates our
tissue mimicking (TM) gel which
provides a smoother background
texture than conventional TM gels.
This gel allows production of lesions
with negligible echogenicity while
producing no distal enhancement or
shadowing inherent with other gel
forms. The TM gel is also optimized
for use with tissue harmonics imaging
technology.
In addition, the Gammex 408 LE has
a new composite film scanning surface
that has improved transmission
properties so more of the ultrasonic
beam can be transmitted and received.

This ultrasound image
demonstrates the anechoic
spheres contained in the
Spherical Lesion Phantom
Gammex 408 LE. Note
the well defined 2mm and
4mm targets.

SPECIFICATIONS
High Resolution Tissue-Mimicking Gel
Speed of sound .......................1540 ±10m/s at 22°C
Attenuation .................0.5 or 0.7 ±0.05 dB/cm/MHz
Anechoic Spherical Lesions
Size...............................4mm in a plane 0.5 to 16cm
..............................2mm in a plane 0.5 to 10.5cm
Contrast........................-30 dB relative to background
Construction
Scanning surface................................Composite Film
Walls ...................................................Extruded ABS
Dimensions .............................23.2 x 8.25 x 18.5cm
.........................................(9.25 x 3.25 x 7.25 in)
Weight..........................................2.8 kg (6 lbs. 5 oz)
All acoustic measurements at 4.5 MHz, 22°C
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Ultrasound
Tissue Mimicking
QC Phantom
Gammex 411 LE
The Tissue Mimicking QC Phantom
Gammex 411 LE is designed to meet
the needs of the small ultrasound lab.
Affordably priced, this phantom
provides a standard of quality assurance required for routine testing of
ultrasound scanning systems.
The Gammex 411 LE features:
• one mid-depth axial resolution
target at 6 cm with pins spaced
at 2, 1 and 0.5 mm
• single 6 mm diameter anechoic
cyst at 5 cm
• all pin targets are constructed of
0.374 mm nylon
This economical phantom provides all
the required quality control indicators
for testing your ultrasound system:
• distance accuracy
• image uniformity
• axial and lateral resolution
• cyst imaging capabilities
• depth of penetration
• dead zone measurement
This ultrasound image demonstrates
a linear scan of the Tissue Mimicking
QC Phantom Gammex 411 LE.

SPECIFICATIONS
Tissue-Mimicking Material
Speed of Sound ...................... 1540 ±10m/s
Attenuation ............... 0.5 ±0.05 dB/cm/MHz
Targets
Anechoic Cysts
Speed of Sound ...................... 1540 ±10m/s
Attenuation ............. 0.05 ±0.01 dB/cm/MHz
Pin Targets
Diameter ..................... 0.374 mm (0.012 in.)
Size tolerance ........................................ ±5%
Location tolerance .......... ±0.1 mm (0.004 in.)

Container
Walls ..................................................... ABS
Scanning surface ................... Composite Film
Size .............. 18 x 15 x 7 cm (7 x 6 x 2.8 in.)
Weight ................................ 2.45 kg (5.5 lbs.)
Options
Foam lined carrying case ........... Gammex 082
All acoustic measurements at 4.5 MHz, 22°C
Graphite version is also available.
For information and specifications
please call your Gammex rmi® sales
representative at 1-800-426-6391.
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Ultrasound
Doppler Flow System
Gammex 1425A LE
Gammex 1425A LE is designed to
provide the sonographer with several
advanced design features that allow for
both Doppler and B-mode ultrasound
system tests in one complete unit.
With attenuation and scattering characteristics of human soft tissue, the flow
phantom has discrete line reflectors
and anechoic cystic targets of 2, 4 and
6 mm embedded in it for image quality
analysis. The two 5 mm vessels used
for testing flow rate accuracy meet the
FDA Doppler sensitivity recommendations. One vessel runs parallel to the
scanning surface at 2 cm simulating a
carotid artery. The other vessel
descends through the phantom at an
angle and is used for measuring
Doppler sensitivity and developing
scanner techniques.
The enhanced microprocessor-based
flow controller produces accurate flow
rates from 1 to 17 ml/sec. with a 3%
accuracy. The easy to use display
panel of the Gammex 1425A LE
features five (5) programmable test
programs for continuous flow and five
(5) preset pulsatile flow patterns which
provide accurate reproducible testing.

This self-contained, dualpurpose system provides a
broad range of available flow
rates, vessel orientations and
test objects. These make
the Gammex 1425A LE an
excellent instrument for performing scanner selection,
quality control testing,
training, and research.
The Doppler Flow System
consists of the flow system,
phantom, and electronic
flow controller. Together
they provide a realistic test
medium for assessing the
following quality indicators:
• maximum signal
penetration
• channel isolation or
directional discrimination
• registration accuracy of
duplex sample gates and
similarities between Bmode and color flow images
• flow rate readout accuracy for
various angles, beam directions,
and operating modes
The Gammex 1425A LE is an all-inone portable system and the most
versatile Doppler ultrasound quality
control system available today.

SPECIFICATIONS
Tissue Mimicking Material
Speed of sound ....................... 1540 ±10m/s
Attenuation ..... 0.5 or 0.7 ±0.05 dB/cm/MHz
Targets
Cyst speed of sound ................ 1540 ±10m/s
Cyst attenuation ...... 0.05 ±0.01 dB/cm/MHz
Diameter of nylon lines ..... 0.1 mm (0.004 in.)
Size tolerance ........................................ ±5%
Location tolerance .......... ±0.1 mm (0.004 in.)
Vessels
Size ....................................... 5 mm diameter
Location .......................... 2 cm below surface
............................... 2 to 16 cm at 40° angle
Blood Mimicking Fluid
Density .......................................... 1.03 g/cc
Speed of sound ................... 1550 ±10 m/sec
Scatter size ............................. 4.7 m average

Electronic Flow Control System
Constant flow mode ........ 1 to 17 ml/sec ±3%
Calculated velocities ............... 10-174 cm/sec
Pulsatile flow mode . 5 programmed waveforms
Container
Phantom walls ......................... Extruded ABS
Scanning surface ................... Composite Film
Size ................................. 25.4 x 33 x 28 cm
.............................. (10.06 x 13.06 x 11 in.)
Weight ................................. 9.55 kg (21 lbs.)
All acoustic measurements at 4.5 MHz, 22°C
Graphite version is also available.
For information and specifications
please call your Gammex rmi® sales
representative at 1-800-426-6391.
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Ultrasound
SPECIFICATIONS
Tissue Mimicking Material
Speed of Sound ....................... 1540 ±10m/s
Attenuation ..... 0.5 or 0.7 ±0.05 dB/cm/MHz
Sound Scattering Plane
Planar diffuse reflecting surface
Container
Walls .................................... 3/8 inch acrylic
Scanning surface ................... Composite Film
Size ................................... 19.5 x 19 x 7 cm
....................................... (7.7 x 7.5 x 2.8 in.)
Phantom weight ..................... 2.07 kg (6 lbs.)
Options
Foam-lined carrying case ........... Gammex 082
All acoustic measurements at 4.5 MHz, 22°C

SPECIFICATIONS
Test lesions
3 Water-filled cysts (10 to 15 mm)
4 High density gel (7 and 10 mm)
4 Low density gel (7 and 10 mm)
Storage temperature .................... 5° to 38° C
.............................................. (40° to 100° F)
Diameter ................... 12.7 cm (Approx. 5 in.)
Height ...................... 7.62 cm (Approx. 3 in.)
Weight ........................... 623.7 g (1 lb. 6 oz.)

Scan Plane
Thickness Phantom
Gammex 421
The Scan Plane Thickness Phantom
provides a quick, easy, and accurate
way of determining ultrasound slice
thickness. This phantom has a diffuse,
sound-scattering plane adjusted at a 45˚
angle to the ultrasound beam. Filled
with tissue mimicking gel, sound
transmits easily through the composite
film top to the interior of the phantom.
When positioned in the plane of the
transducer slice, the sound scattering
plane is imaged as a line 45 degrees
from horizontal. The horizontal
thickness of the imaged line indicates
the in-plane transducer beam width at
various image depths. When
positioned across the plane of the
transducer slice, the sound scattering

plane images as a horizontal line. The
vertical thickness of the imaged line
indicates the slice thickness at the
image depth of the line. An optional
foam-lined carrying case is available
with the Gammex 421 phantom.

Ultrasound Biopsy
Phantom
Gammex 429
The Ultrasound Biopsy Phantom
provides the radiologist and resident
with the ability to practice biopsy
techniques. The phantom presents
an effective way to develop the skills
needed to accurately perform
challenging biopsy procedures.
The Gammex 429 offers a real
clinical experience for cyst aspiration
and core biopsies of solid lesions.
Simulating the look and feel of
human tissue, it trains hand and eye
coordination skills required to perform
ultrasound-guided biopsies. This
phantom imitates soft tissue to an
ultrasound system and allows the use
of normal scanner control settings.
Embedded in the phantom are eleven
test objects on three different levels,
allowing the user to practice identification, aspiration, and biopsy procedures
on cysts, high density and low destiny
lesions. There are three fluid-filled cysts,
four high density lesions and four low
density lesions. The lesion material is

colored to distinguish it from the
surrounding tissue. This provides the
radiologist with immediate feedback on
the success of their biopsy. With the
variety and number of lesions, most
users become proficient in ultrasoundguided needle biopsies in a single
training session.
The more capable you become at
completing efficient biopsy procedures,
the better you can reduce anxiety and
fear in patients. Practicing with the
Gammex 429 is a great way to build
your confidence and proficiency.

Gammex
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Ultrasound
Precision Multi-Purpose Grey Scale Phantom
Gammex 403GS
The Precision Multi-Purpose Grey Scale
Phantom Gammex 403GS offers advanced
technology for measuring the image quality
of high resolution ultrasound systems.
It provides grey scale targets for monitoring
the contrast and temporal resolution and
distinguishing different intensities of brightness and border delineation capability of
the ultrasound system.

SPECIFICATIONS
Tissue Mimicking Material:
Speed of sound ....................... 1540 ±10m/s
Attenuation .... 0.5 or 0.7 ±0.05 dB/cm/MHz
Targets:
Grey Scale Targets
Contrast .......................................................
..... -6, +6 and +12 dB relative to background
Diameter ........................................... 10 mm
Speed of sound ....................... 1540 ±10m/s
Attenuation ..................... Same as backgound
Anechoic Cysts
Diameters ........................ 2, 4, 6 and 10 mm
Speed of sound ....................... 1540 ±10m/s
Attenuation ............. 0.05 ±0.01 dB/cm/MHz

Pin Targets
Diameter of nylon lines ..... 0.1 mm (0.004 in.)
Vertical spacing .... 20 mm at 2 to 16 cm deep
Horiz. spacing ... 30 mm at 2 and 12 cm deep
Axial resolution ..................... 3, 8 and 14 cm
Container:
Walls ....................................... Extruded ABS
Scanning surface
.................. 0.4 mm (0.015 in) polyurethane
Size ........................... 23.2 x 8.25 x 18.5 cm
............................... (9.25 x 3.25 x 7.25 in.)
Weight ........................... 2.8 kg (6 lbs 2.5 oz)
Options
Foam lined carrying case ... Gammex 082-403

The Gammex 403GS Precision MultiPurpose Phantom offers the latest in
technological design providing the
sonographer with the following advanced
features:
• axial and lateral resolution targets at
depths of 3, 8 and 14 cm for precise
resolution measurements of any
ultrasound system
• anechoic cysts of 1 cm and 2, 4 and
6 mm diameter
• -6, +6 and +12 dB grey scale targets
• convertible water dam for gel or water
coupled scanning
• integral cover to protect scanning
surface
• durable ergonomic design for ease of
handling
• available in 0.5 and 0.7 dB/cm/MHz
attenuation
• optional foam-lined carrying case

All acoustic measurements at 4.5 MHz, 22°C

Precision Small Parts
Grey Scale Phantom

This precision small parts phantom
provides the sonographer with the
following features and options:

Gammex 404GS

• axial and lateral resolution targets
at 1, 3.5 and 6 cm for precise
resolution measurements
• low scatter cysts of 1, 2, and 4 mm
diameters
• 7 mm grey scale targets of -6, +6
and +12 dB relative to background
material
• attenuation coefficients of 0.5 or
0.7 dB/cm/MHz
• convertible water dam for gel or
water coupled scanning
• integral cover to protect scanning
surface
• durable ergonomic design for
handling ease
• optional foam-lined carrying case

The Precision Small Parts Grey Scale
Phantom Gammex 404GS offers
advanced technology for measuring image
quality of small parts and intra-cavity
ultrasound scanning systems. A 7 mm
anechoic cyst is used to evaluate system
noise and grey scale targets are used to
measure contrast, temporal resolution and
system linearity.

SPECIFICATIONS
Tissue Mimicking Material
Speed of sound ....................... 1540 ±10m/s
Attenuation .... 0.5 or 0.7 ±0.05 dB/cm/MHz
Targets:
Grey Scale Targets
Contrast .......................................................
..... -6, +6 and +12 dB relative to background
Diameter ............................................ 7 mm
Speed of sound ....................... 1540 ±10m/s
Attenuation .... 0.5 or 0.7 ±0.05 dB/cm/MHz
Anechoic Cysts
Diameters ......................... 1, 2, 4 and 7 mm
Speed of sound ....................... 1540 ±10m/s
Attenuation ............ 0.05 ±0.01 dB/cm/MHz

Pin Targets
Diameter of nylon lines .... 0.1 mm (0.004 in.)
Vertical spacing ........ 5 mm at 1 to 9 cm deep
Horiz. spacing ....... 10mm at 1 and 5cm deep
Container
Walls ...................................... Extruded ABS
Scanning surface
.................. 0.4 mm (0.015 in) polyurethane
Size .......................... 15.2 x 8.25 x 18.5 cm
.................................... (6 x 3.25 x 7.25 in.)
Weight .................................... 1.8 kg (4 lbs.)
Option
Foam lined carrying case ... Gammex 082-403
All acoustic measurements at 4.5 MHz, 22°C

Visit us on the web at www.gammex.com
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Ultrasound
Foam Lined
Carrying Case
Gammex 082B

SPECIFICATIONS
Construction ............... Plastic with foam insert
Size ........ 43 x 33 x 19 cm (17 x 13 x 7.5 in.)

This optional solid plastic case is
designed to carry and protect any
ultrasound phantom. It is lined with
foam for protection on the inside
and made of high quality plastic for
strength and durability on the outside.

Soft Carrying Case w/strap
Gammex 083-403
The new optional foam-lined carrying
case is lightweight and durable for easy
transportation and protection of your
ultrasound phantom. It has an adjustable
shoulder strap and an outside pocket which
is perfect for storing the user guide or other
valuable documents. Inside there is enough
room for a bottle of scanning gel.

SPECIFICATIONS
Construction ............. Black Cordura with front
pocket and shoulder strap
Size ......... 25 x 33 x 9 cm (10 x 13 x 3.5 in.)

The QA Cookbook for Ultrasound
Gammex 585
The Quality Assurance Cookbook for Ultrasound is
a guide to establishing, maintaining and recording a
quality assurance program for ultrasound scanners.
The information contained in this Cookbook will help
sonographers perform and achieve a consistent level of
image quality. The QA Cookbook is included with the
following phantoms:
• GAMMEX 403 LE/403GS LE
• GAMMEX 404 LE/404GS LE
• GAMMEX 405GSX LE
• GAMMEX 411 LE
Or purchased separately.
The QA Cookbook for Ultrasound is available
in either a hardback binder or CD-Rom version

Gammex
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Ultrasound

About Gammex rmi®…

Gammex rmi® has been a leader in the manufacture and distribution
of GAMMEX LASERS® and quality control devices for medical imaging
and radiation therapy for over 35 years. GAMMEX, Inc. was incorporated in 1969 as a manufacturer of laser alignment devices for use in
medical imaging and oncology treatment. The acquisition of RMI in
1987 gave the company the ability to expand into the manufacture
of quality control equipment for ultrasound, diagnostic radiology and
mammography.
The Gammex rmi® research and development team has patented a
number of devices over the years. There are over 20 patents issued
to Gammex rmi®.
Gammex rmi® corporate headquarters are located in Middleton, WI with
production facilities in that location as well as in Milwaukee, WI and
Benicia, CA. European and other overseas markets are serviced by
Gammex-RMI, Ltd. in England and Gammex RMI GmbH in Germany.
With extensive domestic and international experience, ISO-9001 and
EN 46000 certifications, Gammex rmi® continues to explore new realms
of technology while keeping its focus on you and your patients.
When there is little room for error, choose the wide
range of Gammex rmi® quality assurance products!

Gammex
Visit us on the web at www.gammex.com
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Gammex is a respected leader in the manufacture
and distribution of quality control devices for medical
imaging, radiation therapy and laser alignment systems.
When there is little room for error, choose the wide
range of Gammex quality assurance products:
The Diagnostic Radiology product line offers a wide range
of solutions for maintaining the accuracy of medical
imaging equipment within the radiographic, fluoroscopic
and CT modalities.

The ProbeG has been introduced to the family of red and
green lasers. All Gammex lasers are engineered for quick
easy installation and unmatched reliability.

Gammex offers a range of quality control products for
complete analysis of mammographic x-ray systems.

Solid Water® is an industry standard that Gammex
introduced 15 years ago to simplify radiation beam
measurements. IMRT Phantoms offer convenience,
innovation and reliability.

Gammex offers tissue mimicking phantoms using the latest
patented gel technology. The phantoms are designed to
maintain the accuracy and consistency of ultrasound
scanning equipment.

Backed by its experience in laser innovation, Gammex is a
leader in developing integrated CT Sim robotic laser
tracking systems. The new CT SimG, with green diode
lasers, not only enhances contrast on various skin tones
but also uses the latest technology that extends diode life.

Gammex
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Ordering Information
All products and specifications are subject to change without notice. Please
contact a Gammex rmi® dealer or representative for a quotation or for a
detailed description of our ordering policies, warranties, delivery policy,
conditions of sale, damaged goods policy and returned goods policy.

In the United States, Sales hours are:
7:30 a.m. through 5:30 p.m. (Central Time) Monday - Friday.
General Sales Phone:
Toll Free (U.S. and Canada only):
Fax:
sales e-mail:

608-828-7000
800-426-6391
608-828-7500
sales@gammex.com

Service hours are:
8:00 a.m. through 5:00 p.m. (Central Time) Monday - Friday.
General Service Phone:
608-828-7000
Toll Free Service (U.S. and Canada only): 800-232-9699
Fax:
608-828-7500
service e-mail:
support@gammex.com

GAMMEX
2500 W. Beltline Hwy at University Avenue
P.O. Box 620327
Middleton, WI 53562-0327 USA

We accept MasterCard, VISA, and American Express

Visit us on the internet at:

www.gammex.com
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When there is little room
for error, choose the wide
range of Gammex quality
assurance products!

Due to our philosophy of continuous product improvement, these specifications may change without notice.
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GAMMEX-RMI LTD

GAMMEX-RMI GMBH

P.O. Box 620327
Middleton, WI 53562-0327 USA
1-800-GAMMEX 1 (426-6391)
1-608-828-7000
Fax: 1-608-828-7500
www.gammex.com
e-mail: sales@gammex.com

Karlsruhe House
18 Queens Bridge Road
Nottingham NG2 1NB, England
(+44) (0) 115 985-0808
Fax: (+44) (0) 115-985-0344
e-mail: uksales@gammex.com

Odesheimer Weg 17
53902 Bad Münstereifel
Germany
(+49) (0) 2257-823
Fax: (+49) (0) 2257-1692
e-mail: desales@gammex.com

