ALL INDIA INSTITUTE OF MEDICAL SCIENCES
ANSARI NAGAR, NEW DELHI-29,
STORE (e

Ref.No.07/Anaesth/PAC/2018—19/St. C a e ) Dated: 05.02.2019

Sub:-Purchase of “Ultrasound Simulator” for the department of Anaesthesiology, (AIIMS),
New Delhi-29, on proprietary basis Inviting comments thereon.

2k 3k ok 3 ok %

The Institute is in the process to purchase ¢ Sitwuliior on proprietary

basis for the department of Anaesthesiology, (AIIMS), New Delhi from M/s.DSS Imagetech Pvt.
Ltd., India (who is the authorized Indian agent M/s.CAE Healthcatre, USA) PAC Certificate submitted
by department & OEM, quotation, Patent Certificate and other related documents are attached for

ready reference.

The above documents are being uploaded for open information to submit objections,
comments, if any, from any manufacturer regarding proprietary nature of the

equipment/item within issue of 15 days giving reference No. 07/Anaesth/PAC/2018-19/St. The

comments should be received by office of Stores Officer, P.C. Block, Room No0.5004, 5 Floor,
Anaesthesiology (AIIMS) on or before 23.02.2019 upto 12.30 p.m., failing which it will be
presumed that any other vendor is having no comment to offer and case will be decided on

merits & process for purchase.

Yours faithfully,

e
{ el

(S. RAJESH
HOD (Anaesth)



ALL INDIA INSTITUTE OF MEDICAL SCIENCES
ANSARI NAGAR, NEW DELHI- 110 029.

PROPRIETARY/SPECIFIC BRAND GOODS CERTIFICATE
Item/Type/Model No. Reqdi?ed Along :N}t"f;ﬁjltrasound Simulator

[1.
specification

a Location of Installation

If the item a spare part attachment or
__ Accessory for existing equipment
3. Name of the manufacturers/supplier of

J}
|

AB-8/ICU 6% AARE
No. i

F M/s. CAE Heéitﬁzare, USA.

L the Item proposed by the indenter.
4. Are the sole manufacturers/sole

distributors of the item?

_ P}'oprietary Certificate submﬁfe_a_by M/s. CAE
| Healthcare, USA.

5. If there any other item with
similar/equipment specification available
in the Market to meet the job
requirement envisaged. If he answer is
yes, why the same can’t procured. B

| What were the efforts made to locate
alternative source of supply or use other
substitutes.

No.

.The iterms réquirred are rpropri‘eifary and as
certified by the manufacturer with certificate is
attached (placed at slip — ‘X’).

7. Why open/limited tender can’t be ! Proprietary item
resorted to, for locating alternative

source.

8. Are the proprietary items certifying that Yes. Rates seem ygreasonable.

the rates are reasonable or not.

9, Any otherjustifircation for procurmg item
|| fromsingle source.

' No.

| certified that the item at Sr.No.1 above is required to be procured on PAC basis as the source
of supply is definitely known which is meeting with functional requirement of department and limited
tender system could be dispensed with as they would serve no useful purpose in the particular case.

P~

«/M k\[\/
Signature &F Faculty ln—chaﬁa’/
(Store)

<l s
COUNTERSIGNED)

(Head of the Department

Signature of Indenter
(Demanding Officer)



) q%“ .. DSS IMAGETECH PVT. LTD.
r- %0 —1 A-5 Mohan Co-operative Industrial Estate,
Mathura Road, New Delhi — 110 044
SS Phone: +91-11-30886715 /35 | Toll Free No: 1800 200 5808
l l sales@dssimage.com | www.dssimage.com
S g CIN: U33201DL1998PTC094932
Ref: AIIMS/NORTH/ANES/DIT/18-18 14-01-2018
To,
The Director
All India Institute of Medical Sciences,
Ansari Nagar,
New Delhi

Subject: Quotation for Anaesthesia Training Lab

S.No. Part Description QYT |Unit Price In
uss

Anesthesia Training Lab

CAE Heathcare : Ultrasound trainers for diagnostic and interventional Training for Anesthesia
Training Lab Includes :

1) Vimedix AR |Mannequin,Computer server with mouse keyboard,Screen with TTE
probe,abdominal/Fast probe AR Router and Hololens.

Training Modules :

TransthrosicEchocardiography TTE, Abdominal Module ,Plureal Module, FAST
Module with Pathologies and Multimedica Training course.

2) BPA204-HP  |PICC with IV and Arterial Line Vascular Access Ultrasound Trainer
Arm Model with Hand Pump, 1 Bottle of Red and 1 Bottle of Blue Ultrasound
Fluid. Anatomy Includes Brachial and Basilic Veins, Brachial Artery, Radial
Artery, Ulnar Artery, Medial Cubital Vein, Cephalic Vein

3)BPHNB670-AP | Regional Anesthesia Ultrasound Central Line Training Model : Central
Line Ultrasound Model with Regional Anesthesia Includes Arterial Anatomy
(Carotid, Subclavian and Axillary Arteries), Venous Anatomy (IJ, Brachiocephalic,
Subclavian, and Axillary Veins), Internal Landmarks (Trachea, Suprasternal
Notch, Clavicle, Manubrium), External Landmarks for Blind Insertion Technique,
Regional Anesthesia with Brachial Plexus for Interscalene and Infraclavicular
Nerve Block Training, Pulsatile Arteries are Created by Integrated Electronic
Automated Pumping System. Includes 1 Bottle of Red and Blue Ultrasound Fluid.

4)BPF1400-AP  [Femoral Regional Anaesthesia and Vascular Access with DVT : Used
w/DVT for Ultrasound Guided Vascular Access and Regional Anesthesia

Procedural Training. Mid and Lower Torso Imaging Platform with Ultra- Durable
Ultrasound Tissue Insert Containing Femoral Artery, Femoral Vein with Simulated
DVT, and Femoral Nerve. Arterial Pulses are Generated Using an Integrated
Automated Pumping System with Microchip Actuation and Internal Reservoir.
Includes 1 Bottle of Red and Blue Ultrasound Fluid

5)BPLP2103 Lumbar Puncture and Spinal Epidural and Cervical Epidural Training
Model for Lumbar Puncture, Lumbar Epidural Procedures, and Cervical Epidural
Procedures, Excellent for Ultrasound Guidance and Blind Insertion Techniques.
Model Includes Two Ultrasound Tissue Inserts (Lumbar and Cervical Region).
Multi-Positional Platform for Performing Procedures in the Upright and Decubitus
Position. Includes Torso Base Platform and Two Anatomical Tissue Inserts, which
are Constructed Using Blue Phantom Ultra-Durable Tissue and Contains Full
Cervical Spine, Lumbar Spine,Ligamentum Flavum, Dura, and CSF. Includes
Cerebral Spinal Fluid Quick Refill Connector and 1 Bottle of Clear Ultrasound
Fluid

6)BPLP2102 Spinal Epidural, Lumbar Puncture and Thoracic Epidural Training
Model for Lumbar Puncture, Lumbar Epidural Procedures, and Thoracic Epidural
Procedures, Excelient for Ultrasound Guidance and Blind nsertion Techniques.
Model Includes Two Ultrasound Tissue Inserts (Lumbar and Thoracic Region).
Multi-Positional Platform for Performing Procedures in the Upright and Decubitus
Position. Includes Torso Base Platform and Two Ar ical Tissue Inserts, which
are Constructed Using Blue Phantom Ultra-Durable Tissue and Contains Full
Cervical Spine, Lumbar Spine, Ligamentum Flavum, Dura, and CSF. Includes
Cerebral Spinal Fluid Quick Refill Connector and 1 Bottle of Clear Ultrasound
Fluid . N
FOB PRICES Sarasota,USA US$
Estimated Air Freight & Insurance Charges US$
- Total CIF Chargers to Indian Airport US$

!t\' rices are valid for 1 year.

afity > The equipment cost includes free installation and 5 years warranty against any manufacturing defects
Mathura $855H4! ables are not covered under warranty.
gyment as per terms.

Neu
11 @GSWIT axes- All duties and taxes are resposibility of customer as applicalble.




CAE Healthcare

' 6300 Edgelake Drive
. Sarasota, FL 34240
~ CAE
Tel: +941-377-5562

caehealthcare.com

PROPRIETARY CERTIFICATE

TO WHOM IT MAY CONCERN

This document serves to certify that CAE Healthcare, Inc. (a corporation organized and existing under the
laws of the State of Delaware, United States of America, with offices at 6300 Edgelake Dr, Sarasota,
Florida, 34240) is the sole manufacturer of the ‘CAE VIMEDIX’ Ultrasound Simulator Models with
Augmented Reality (AR) Technologies- which includes Hololens, ICCU-eLearning, as well as other multiple
different Training Tasks with proprietary features, as requested in the tender for teaching and training,
and no other manufacturer in the world is legally able to manufacture, sell or produce the VIMEDIX

Ultrasound Simulator.

This document also certifies that CAE Healthcare, Inc. is the sole manufacturer/distributor of the Blue
Phantom Ultrasound Simulator Models that incorporate proprietary features — including but not limited
to Simulex tissue material that is ultra-durable and offers extremely human-like realistic imaging
characteristics plus longer life for teaching and training, and no other manufacturer in the world is legally

able to sell or produce the Blue Phantom Ultrasound Simulator Models.
Please refer to US Patent No. 7,255,565 patented on Aug. 14, 2007 and good for a 20 year term from patent date.

We here by confirm that M/s DSS Imagetech Pvt. Ltd, New Delhi is our sole distributor in your territory
and their personnel are fully trained towards carrying out Installation, Commissioning and Servicing for
CAE Healthcare Surgical and Ultrasound products.

Should you have any questions or need further clarification, please feel free to contact the undersigned
at your convenience.

Sincerely, CQ

Jennifer Jula
Legal Counselor

CAE Healthcare, Inc.
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pigments may be added to provide a phantom that simulates
the sonographic characteristics on living tissue. The phan-
tom body may contain objects and empty or liquid filled
cavities and conduits that simulate normal internal structures
and abnormal artifacts and conditions. In one embodiment,
hollow rods are disposed longitudinally inside the primary
mold that forms blood vessels inside the phantom. When the
phantom is removed from the primary mold, the hollow rods
are removed thereby forming a hollow conduit. Two plugs
may be inserted into the ends of the conduit to hold a blood
simulating liquid placed inside the conduit.

23 Claims, 7 Drawing Sheets

i 204

/ —21

Sao- Cjf=——-22




US 7,255,565 B2

Sheet 1 of 7

Aug. 14, 2007

U.S. Patent

2Z —»—

J

) -4

—————m— =)

qr

By
A
1
\
\
-

————
\
N
A
N
N
~
1
[}
{
I
I
\
]
\
\
1
1
1
]
1
[}
!
I
[
I
|
1
|
i
)
1
]
1
|
1
]
\
|
]
\
‘
7
rd
’
&

&c



US 7,255,565 B2

Sheet 2 of 7

Aug. 14,2007

U.S. Patent




U.S. Patent

Aug. 14,2007

’:Zé:::

-
==

Sheet 3 of 7

US 7,255,565 B2

Fig. 3




US 7,255,565 B2

Sheet 4 of 7

Aug. 14, 2007

U.S. Patent




U.S. Patent Aug. 14, 2007 Sheet 5 of 7 US 7,255,565 B2

o
Hi -
mih'{uu 15{
i
I ”||| “
i il ||
il ""in
:I'nm .?"' |
L :Il |||
||||1|
||,|
i r”{n |
ot i |
"4|| [ |
'l}|lll /4 ,| 1\
.HIH TR
w‘/""



U.S. Patent

Aug. 14,2007

Sheet 6 of 7

US 7,255,565 B2

Fig. 7




U.S. Patent Aug. 14, 2007 Sheet 7 of 7 US 7,255,565 B2




US 7,255,565 B2

1

ANTHROPOMORPHIC PHANTOMS AND
METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the field of ultrasound
imaging devices including diagnostic medical ultrasound,
continuous wave Doppler, pulsed Doppler, duplex Doppler/
imaging systems, color power Doppler, color-flow Doppler
and methods for using them in medical imaging and other
such applications. More particularly, this invention relates to
phantoms used to assess the performance of ultrasound
imaging devices, to measure quality assurance, and to teach
ultrasound imaging and medical ultrasound guided tech-
niques.

2. Description of the Related Art

Medical ultrasound imaging is used in a variety of dif-
ferent medical procedures. Among its applicalions is ils use
as a diagnostic testing modality and a method of guiding
invasive procedures. Ileretofore, ultrasound-imaging proce-
dures have traditionally been performed by technicians and
interpreted by physicians within radiology departments.
Today, such procedures may be performed in outpatient
clinics, hospital specialty care units, assisted care facilities,
and in patient’s homes by qualified nurses, technicians, and
physicians.

A successful medical ultrasound imaging procedure
should cause minimal patient injury and discomfort. Factors
that determine whether a procedure is successful include the
healthcare worker’s skill level, his or her ability to properly
interpret and identify normal and abnormal anatomic struc-
tures and artifacts displayed during the procedure, and his or
her understanding of the limitations of the ultrasonic imag-
ing equipment system.

It is very important for a healthcare worker who performs
an ultrasonic imaging procedure to be adequately trained.
Today, hands-on training is carried out on cadavers, animals,
consenting patients, and on phantoms designed to simulate
human tissue. Unfortunately, cadavers, animals, and con-
senting patients are not widely available for training.

One drawback with ultrasonic phantoms found in the
prior art is that they do not have the “look and feel” of
human tissue during an ultrasonic imaging procedure. A
second drawback is that they are not self-sealing after
puncturing with a cannula or ncedle, thereby limiting their
number of uses. A third drawback is that they do not include
internal structures designed to simulate normal and abnor-
mal anatomical structures typically found during an ultra-
sonic imaging procedure on human tissue. A fourth draw-
back is that they are susceptible to mold growth and quickly
dry out when exposed to air for extended periods.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an
improved anthropomorphic, ultrasonic phantom that has the
appearance and the “look and feel” of living human tissue
when used during an ultrasonic imaging procedure.

It is the object of the present invention to provide an
ultrasonic phantom that utilizes conduits within the material
to simulate blood vessels.

It is another object of the present invention to provide
such an ultrasonic phantom that may include scattering
agents that simulate the sonographic characteristics of living

human tissue.
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It is another object of the present invention to provide
such an ultrasonic phantom that may include optional inter-
nal structures that simulate both normal and abnormal
anatomical structures or conditions found in living human
tissue.

It is further object of the present invention to provide a
method of manufacturing an ultrasonic phantom into any
desirable anatomical structure upon which an ultrasonic
imaging procedure is performed.

It is a still further object of the present invention to
provide such an ultrasonic phantom that is self-sealing when
punctured during an ultrasonic imaging procedure, not sus-
ceptible to mold growth and does not dry out when exposed
to air and room temperatures for relative periods.

These and other objects of the present invention are met
by the anthropomorphic phantom disclosed herein made of
a moldable chemical composition that closely simulates
living human tissue during an ultrasonic imaging procedure.
The chemical composition is made of two thermoplastic
clastomers, which are melted, slowly mixed together and
then poured into a rigid primary mold. The primary mold is
designed to produce a realistic anatomical structure or a
section of tissue placed into a plastic anatomical model.
When the chemical composition cools and cures, it has
sel[-sealing characleristics that allow repeated punctures by
a needle or cannula thereby making it ideal for use as a
training tool for ultrasonic imaging training. The chemical
composition is also mold resistant and is relatively stable at
room temperature for long periods.

When heated, the chemical composition has sufficient
viscosity to evenly suspend varying amounts of scattering
agent throughout the entire phantom. During manufacturing,
the amount of scattering agent added to the mixture is
selectively adjusted to produce a phantom that has the “look
and feel” of real human tissue. Because the phantom is
prepared by a molding process, various internal objects,
cavities, and conduits may be formed inside phantom that
simulate either normal or abnormal structures and conditions
commonly detected in human tissue. The internal cavities
and conduits are formed by placing a removable secondary
mold inside the primary mold. After the chemical compo-
sition has cured, the secondary forms are removed, thereby
forming an cmpty cavity or conduit inside the phantom.
Later, the cavities and conduits may be filled with a fluid or
material that simulates the natural fluid or material.

Also disclosed herein is a method of manufacturing the
above-described phantom.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view of a leg-shaped ultrasonic
phantom shown between two mold members that are joined
together to make a primary mold.

FIG. 2 is a sidc clevational view of the ultrasonic phantom
shown in FIG. 1 showing a long rod and two short rods being
removed from the phantom during the manufacturing pro-
cess.

FIG. 3 is a perspective view of a section of the ultrasonic
phantom showing the formation of a cavity inside the
phantom using a removable secondary mold and various
small, hollow and solid objects imbedded in the phantom.

FIG. 4 is a perspective view of the upper section of the
leg-shaped phantom shown in

FIGS. 1, 2 and 4 showing the ends of the long and short
conduits being filled with blood simulating liquid and sealed
ofl' with plugs.
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FIG. 5. is a diagram that shows the thermoplastic elas-
tomers and a scattering agent being added to a mixing tank
to preduce the chemical composition used to manufacture
the phantom.

FIG. 6 is a perspective view of the primary mold used to
manufacture a phantom that is used with a head and neck
model shown in FIG. 7.

FIG. 7 is a head and neck model with the phantom
produced by the primary mold shown in FIG. 6 inserted into
the model’s phantom cavity.

FIG. 8 is a perspective view of the primary mold used to
manufacture a phantom that is used with an arm model
shown in FIG. 9.

FIG. 9 is a perspective view of an arm model with the
phantom produced by the primary mold shown in FIG. 8.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

Referring to the FIGS., there is shown an anthropomor-
phic phantom 10 disclosed herein made of a chemical
composition 11 that has the ‘look and feel’ of human tissue
during an ultrasonic imaging procedure. The chemical com-
position 11 is made of moldable material. thereby enabling
the phantom to be formed in a wide variety of different
anatomical structures. Although the chemical composition
11 is substantially non-reflective during an ultrasonic image
procedure, varying amounts of a scattering agent 25 may be
added to the chemical composition 11 thereby enabling the
manufacturer to adjust the sonographic characteristics of the
chemical composition 11 to more closely mimic human
tissue.

In the preferred embodiment, the chemical composition
11 are thermoplastic elastomers 12, 13 that are melted and
then poured into a rigid primary mold 15. The thermoplastic
elastomers 12, 13 are commercially available compositions
comprised in part of highly plasticized styrene, ethylene,
butylene, styrene block copolymers. The individual elas-
tomers 12, 13 are sold under the trademarks TOUGH
GRADE and EASY POUR, respectively, by Sutton Indus-
tries of North East, Md. While Sutton Technologies makes
appropriate thermoplastic elastomers for the invention, mul-
tiple mixes can be used. The two thermoplastic elastomers
12, 13 are heated, mixed together in a 60:30 ratio. For
practical purposes, the term thermoplastic elastomers is
defined as a material which has rubber like, stretchy qualities
i.e. easily returns to its original shape when stretched and
which can be melted and molded at sufficient temperature.

‘Ihe rigid primary mold 15 is made ol two mold members
16 and 20 with two inside, complimentary-shaped casting,
surfaces 17A, 17B formed therein, respectively. FIG. 1
shows the two mold members 16, 20 longitudinally aligned,
registered and joined together to form a leg producing
primary mold 15. As discussed further below, each mold
member 16, 20 includes an outer shell 16A, 20A and at least
one end plate 19 and 21, respectively. The casting surfaces
17A, 17B on the mold members 16, 20, respectively, form
the anterior and posterior surfaces, respectively, on the
phantom 10.

The thermoplastic elastomers 12, 13 are semi-solids at
room temperature and become fluidic at temp above
approximately 145 degrees C. Heating may be accomplished
using ovens, heated vats, and open pans. Most preferably, a
heated tank 24 with a piston pump 26 dispensing mechanism
sold by Nordson, Inc, of Duluth, Minn. is used to heat and
dispense the thermoplastic elastomers 12, 13. When the two
thermoplastic elastomers 12, 13 are melted they are slowly
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and thoroughly mixed with a scattering agent 25 in the
heated tank 24 so that air bubbles are not introduced. After
being thoroughly mixed together, the mixture of thermo-
plastic elastomers 12, 13 and scattering agent 25 is slowly
poured into a fill opening 28 formed on the mold member
(mold member 16 shown).

The scattering agent 25 added to the elastomers 12, 13
imparts sonographic characteristics to the chemical compo-
sition 11 that simulate the sonographic characteristics of
living human tissue. It is widely known that scattering of the
ultrasound occurs when an incident wave is reflected in
many directions after interacting with a structure whose
dimensions are similar to or less than the wavelength of the
ultrasound. The distribution of the scattered ultrasound is
critically dependent on the dimensions of the target com-
pared to the wavelength.

In the embodiments disclosed herein, the total amount of
scattering agent 25 added to the chemical composition 11 is
selectively adjusted depending on the type of anatomical
structure the phantom 10 represents. Examples of the scat-
tering agent 25 include but not limited to talcum powder,
graphite powder, and glass spheres. In the preferred embodi-
ment, talcum powder is used as a scattering agent because of
its ready availability and low cost. Typically, talcum powder
is added in a concentration of 0.5-4 grams per liter.

Aller connecting the mold members 16, 20 together to
form the primary mold 15, and after dispensing the chemical
composition 11 into the opening 28, the chemical compo-
sition 11 is allowed to gradually cool to room temperature.
Afler the chemical composition 11 has cured for approxi-
mately 2 hours, the mold members 16, 20 are disconnected
and separated so that the phantom 10 may be removed.
When the scattering agent 25 is mixed with the thermoplas-
tic elastomers 12, 13, a uniform sonographic image is
produced throughout the entire phantom 10. In other
instances, it may be desirable to vary the sonographic
imaging areas by varying amount of scattering agent 25 in
different areas in the phantom 10. For example, additional
amounts of scattering agent 25 may be sprinkled into the
chemical composition 11 as it is poured into the primary
mold 15 to create small areas with contrasting sonographic
characteristics. How much scattering agent 25 may be added
and where it is added depends on the type of phantom being
manufactured. An example where a localized, increased
amount of scattering agent 25 is added to a specific region
in the phantom 10 is when a dense anthropomorphic imag-
ing structure, such as large muscles or tumors, is mimicked.
If additional amounts of scattering agent 25 is sprinkled over
large areas of the phantom 10, areas on the phantom 10
where no or small amounts of scattering agent 25 are prescnt
may be used to mimic areas that show less sonographic
imaging, such as gallbladders, hypoechoic masses, arteries,
and ovarian follicles.

Onc or morc long and short conduits may be formed in the
phantom 10 to simulate blood vessels and ducts. In the leg
phantom 10 shown in FIG. 1, one long conduit 27 is
longitudinally aligned and formed inside the phantom 10
that represents the femoral artery. Formed adjacent to the
long conduit 27 are two short conduits 33, 33' designed to
represent two smaller arteries that extend outward from the
femoral artery.

To manufacture the femoral and branch arteries, a long
rod 37 and two short rods 38 and 38" are placed in the
primary mold 15. The end of the long rods 37 extend through
an opening 22 formed on the end plate 21 on the mold
member 20. The short rods 38, 38' are aligned diagonally
inside the primary mold 15 with the proximal ends touching
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the long rod 37 and the distal ends extending through
openings 18, 23 formed on the sides of the outer linings 16A,
20A of the two mold members 16, 20. By placing the
proximal ends of the short rods 38, 38' adjacent to the long
rod 37, long and short conduits 27, 33, 33' appear to be
connecting to the long conduit 27. Also, by extending the
ends of the rods 37, 38, 38' through the openings 18, 22, 23,
the rods 37, 38, 38' can be easily grasped and removed from
the phantom 10 after the composition 11 has cured as shown
in FIG. 2. In the preferred embodiment, the long and short
rods 37, 38, 38" are made of bendable, heat tolerate material
that enable them to withstand temperatures used to melt the
thermoplastic elastomers 12, 13. An example of material
used to produce the rods is a synthetic resinous plastic
material sold under the trademark (Delrin™) by E. 1. De
Pont Nemours and Company, of Wilmington, Del. This
particular product is availability in a wide variety of shapes
and size and can be easily shaped as necessary 10 create a
desired form.

After the rods 37, 38, 38' have been properly placed in the
primary mold 15 and the two mold members 16, 20 have
been connecled together, the chemical composition 11 is
poured into the fill opening 28 to completely fill the inside
leg-shaped cavity and to covering the rods 37, 38, and 38'.
After the chemical composition 11 has cooled and cured, the
rods 37, 38, 38' are removed and the (wo mold members 16,
20 are disconnected.

In the preferred embodiment, short plugs 40 are placed
into the end openings 30, 36, 36' on the conduits 27, 33, 33",
respectively. A suilable glue or adhesive 41 may be used to
hold the short plugs 40 in the conduits 27, 33, 33'. In the
preferred embodiment, the short plugs 40 are made of the
chemical composition 11 so that the short plugs 40 blend
into the surround phantom 10 and are not visible during the
ultrasonic imaging procedure.

In some instances, it is desirable to fill the conduits 27, 33,
33" with a blood-simulating fluid 45. In the preferred
embodiment, the blood simulating fluid 45 is made of 20%
polyethylene glycol, 79.5% distilled water, 0.5% red food
coloring and 0.2% sodium benzoate which acts as a preser-
vative. A red or blue color dye may also be added to the fluid
45 to indicate if the blood vessel is an artery or vein,
respectively. The blood-simulating fluid 45 may be injected
into the conduits 33, 33' with a suitable syringe and needle.
When a large quantity of fluid 45 is needed such as the
amount needed to fill the long conduit 27, the fluid 45 may
be dispensed via a nozzle 46 connected to a delivery tube 47
and a large volume container.

As shown in FIG. 3, the phantom 10 may include optional
cavities 50 (onc shown) that mimic an anthropomorphic
cavity in the human tissue. The cavity 50 may be hollow or
filled with a solid object 51 or a body fluid simulating liquid,
such as fluid 45. Alternatively, the cavity 50 may be filled
with molten chemical composition 11 with more or less
scattering agent 25" added thereto to provide a contrasting
sonographic image.

Also, solid, smaller objects 55, such as glass beads or
marbles, may be scattered in the phantom 10 to mimic small
tumors, thrombus or calcifications.

To create a large cavity, organ or tumor in the phantom 10,
a spherical or oval-shaped secondary mold 60 with a narrow,
elongated handle 62 may be placed inside the primary mold
15 at a desired location. The end 63 of the elongated handle
62 is positioned adjacent to the inside surface of the primary
mold’s outer lining. After the chemical composition 11 has
been poured into the primary mold 15 and surrounds the
secondary mold 60, the chemical composition 11 is allowed
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to cure. After curing, the phantom 10 is removed from the
primary mold 15. The end of the elongated handle 62 is then
pulled to extract the spherical mold 60 from phantom 10 as
shown in FIG. 3. The cured chemical composition 11 is
sufficiently elastic so that the secondary mold 60 may be
pulled from the phantom 10 without tearing or rupturing the
phantom 10. A solid object 51 or a blood-simulating fluid 45
may then be deposited in the cavity 50 with a suitable plug
40 made of chemical composition 11 disposed in the open-
ing to the elongated handle space to prevent leakage.

In the preferred embodiment, the phantom 10 represents
an anatomical structure, such as a leg as shown in FIGS. 1,
2, and 5. In some instances, however, the phantom 11 is
designed to represent a section on a rigid model that repre-
sents a large anatomical structure. For example, FIG. 6
shows a primary mold 15' used to manufacture a phantom
10" designed to be inserted into the cavity 82 in the head and
neck model 80 shown in FIG. 7. Phantom 10' is made of the
chemical composition 11 described above with a plurality of
long and short conduits 27, 33, 33' formed in the phantom
10' that represents the main blood vessels in the neck.

FIG. 8 shows another primary mold 15" used to manu-
facture a phantom 10" designed to be inserted into the cavity
92 [ormed in an arm model 90 shown in FIG. 9. The arm
model 90 includes a forearm shaped section 93 with a hand
section 94. [xtending through the hand section 94 is tubing
95 designed to connect to the long conduit 27 formed in the
phantom 10". A pump 100 may be attached to the opposite
ends of tubing 102, 104 that connect to the long conduit 27
and tubing 95 that extends through the forearm section 93
and hand section 94 respectfully, to circulate a blood simu-
lating fluid 45 through the arm model 90 during training.

In addition to the above described phantom, a methed of
manufacturing an ultrasonic imaging phantom is also dis-
closed which comprises the following steps:

a. forming a primary mold designed to form a human
anatomical casting;

b. selecting a suitable volume of thermoplastic elastomers
that when heated fills said primary mold;

c. heating the thermoplastic elastomer until melted;

d. selecting one or more sound scattering compounds
capable of causing a diffuse scattering pattern in said phan-
tom;

e. mixing said scattering compounds in said melted ther-
moplastic elastomer;

f. pouring the melted thermoplastic elastomer and scat-
tering agent into said primary mold.

a suitable mold; and,

g. removing said phantom from said primary mold.

In compliance with the statute, the invention described
herein has been described in language more or less specific
as to structural features. It should be understood, however,
that the invention is not limited to the specific features
shown, since the means and construction shown is com-
prised only of the preferred embodiments for putting the
invention into effect. The invention is therefore claimed in
any of its forms or modifications within the legitimate and
valid scope of the amended claims, appropriately interpreted
in accordance with the doctrine of equivalents.

I claim:
1. An anthropomorphic phantom for use with ultrasonic
imaging procedure training, comprising;
a. phantom body made of an chemical composition
capable of being heated and poured into a primary mold
to form a simulated human anatgmical structure, said
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chemical composition when cooled to room tempera-
ture being self-sealing when punctured,

b. a scattering agent suspended into said chemical com-

position to simulate the sonographic characteristics of
a human anatomical structure; and,

c. at least one blood vessel simulating conduit formed

inside said phantom body.

2. The phantom as recited in claim 1, wherein said
chemical composition is made of thermoplastic elastomers
that are heated, mixed together and then poured into said
primary mold.

3. The phantom as recited in claim 2, wherein said
thermoplastic elastomers include at least two elastomers
from the following group: styrene, ethylene, butylenes, and
triblock.

4. The phantom as recited in claim 3, wherein said two
thermoplastic elastomers are mixed in a 60:30 ratio.

5. The phantom as recited in claim 1, wherein said
scattering agent is talcum powder.

6. The phantom as recited in claim 1, wherein said
scattering agent is glass beads.

7. The phantom as recited in claim 2, wherein said
scattering agent is talcum powder.

8. The phantom as recited in claim 2, wherein said
scattering agent is glass beads.

9. The phantom as recited in claim 1, lurther including a
pigment mixed with said thermoplastic elastomers.

10. The phantom as recited in claim 5 further including a
pigment added to said chemical composition.

11. The phantom as recited in claim 6, further including
a pigment added to said chemical composition.

12. The phantom as recited in claim 1, further including
at least one cavity formed inside said phantom that simulates
an internal anatomical cavity or structure.

13. The phantom as recited in claim 12, further including
a substance placed inside said cavity that simulates an
anatomical substance in an anatomical cavity during an
ultrasonic imaging procedure.

14. The phantom as recited in claim 1, wherein said blood
simulating blood vessel is filled with substance that simu-
lates anatomical fluid during an ultrasonic imaging proce-
dure.

15. The phantom as recited in claim 14 wherein said blood
vessel extends to the outer surface of said phantom and
includes a plug that is inserted into the open end of said
blood vesscl to prevent said fluid from leaking from said
vessel.

16. A method of manufacturing an ultrasonic phantom,
comprising the following steps:

a. forming a primary mold designed to cast a phantom

body of an anatomical object;

b. selecting a suitable volume of a thermoplastic elas-

tomer capable of being heated to fill said primary mold
and capable of sclf-sealing when cooled;
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. heating the thermoplastic elastomer until fluidic;
selecting one or more sound scattering compounds
capable of causing a diffuse scattering pattern in said
phantom during an ultrasonic imaging procedure;

. mixing said scattering compounds in the melted said
thermoplastic elastomer;

. pouring the melted said thermoplastic elastomer and
said scattering agent into said said primary mold,

g. allowing said mold to cool; and,

h. removing said phantom from said primary mold.

17. The method of manufacturing an ultrasonic phantom
as recited in claim 16, further comprising the step of placing
a secondary mold inside said primary mold to form an
internal structure inside said phantom.

18. The method of manufacturing an ultrasonic phantom
as recited in claim 17, further comprising the step of
removing said secondary mold from said phantom to form a
hollow cavity or conduit inside said phantom.

19. The method of manufacturing an ultrasonic phantom,
as recited in claim 17, further including the step of filling
said hollow cavity or conduil with substance that simulates
natural substance is said cavity or conduit during an ultra-
sonic imaging procedure.

20. A method of manufacturing an ultrasonic phantom,
comprising the following steps:

a. forming a primary mold designed to cast a phantom

body of an anatomical object;

b. selecting at least one secondary mold capable of

forming a conduit or cavity in said phantom body;

c. placing said secondary mold inside said primary mold;

d. selecting a suitable volume of ultrasonic simulating

tissue material made of thermoplastic material and is
self-sealing when cooled;

e. pouring the ultrasonic simulating tissue material into

said primary mold and over said secondary mold;

f. allowing said mold to solidify; and,

. removing said secondary mold from said phantom body
thereby forming a hollow void or cavity inside said
phantom body.

21. The method as recited in claim 20, further including
the step ol heating said ultrasonic simulating tissue material
so form a liquid that can be poured into said primary mold.

22. The method as recited in claim 21, further including
the step of adding a scattering agent to said ultrasonic
simulating tissue material to simulate natural living tissue
during an ultrasonic procedure.

23. The method as recited in claim 20, further including
the step of adding an ultrasonic contrasting material 10 said
hollow void or cavity formed inside said phantom body.
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