slrss

({96

StA

Case 2:07-cv-01416-TSZ Document1 Filed 09/12/07 Page 1 of 27

07-CV-01416-CMP

| A S TR T SEP 12 2007 s

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON

AT SCATTLE
SIMULAB CORPORATION, a Washington )
corporation, ) S 7
 C07-1416 157
Plaintiff, ) 4 1 T
) COMPLAINT FOR PATENT
V. ) INFRINGEMENT
)
SYNBONE AG, a Swiss corporation, )
)
Dcfendant. ) JURY DEMAND REQUESTED
)

Plaintiff Simulab Corporation (“Simulab™), for its complaint against defendant

Synbone AG (“Synbone™), alleges as follows:
[. NATURE OF THE ACTION

L. ‘T'his is an action for patent infringement under the patent laws of the United
States. Plaintiff Simulab is the owner of U.8. Patent No. 6,780,016 (the ‘016 patent) entitled
“Iluman Surgical Traincr and Methods for Training.” Simulab manufactures, rents and sells a
TraumaMan® System covered by the ‘016 patent claims. The TraumaMan® System is an
anatomical human body form designed for medical doctors, students and others lo practice
surgical procedures taught in trauma surgical skills training. The TraumaMan™ System
consists of human torso model with simulated human tissue structure made of an elastomceric
composition designed specifically for surgical dissection. Defendant Synbone recently

introduced a new product, the “PRO624 SYNMAN,” for rent and sale in the United States
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that infringes one or more claims of the ‘016 patent. Through this action, Simulab seeks a
preliminary and permanent injunction preventing Synbone from martketing, renting,
importing, offering to scll or selling the accused SYNMAN device in the United States and
for a recovery of damages caused by Synbone’s infringing activitics.
11. PARTIES

2. Plaintifl Simulab Corporation is a Washington corporation with its principal
place of business in Seattle, Washington. Simulab is the owner of the entire right, title, and
intcrest in ULS, Patent No. 6,780,016 (Ex. A).

3. Defendant Synbone AG is a Swiss corporation with its principal place of
business in Maluns, Switzerland.

I1I. JURISDICTION AND VENUE

4. This Court has subject matter jurisdiction over this action pursuant to 28
U.8.C. §§ 1331 and 1338. This Court can properly excrcise personal jurisdiction over
defendant because defendant is offering to sell the accused device to prospective customers in
the state of Washington.

5. Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391(b) and
(¢) and § 1400(b).

IV. PERTINENT FACTS

6, On August 24, 2004, the United States Patent and Trademark Office 1ssued
1.8, Patent No. 6,780,016 entitled “ITuman Surgical Trainer and Mcthods for Training.” The
inventor of the 016 patent is Christopher C. Toly. Mr. Toly assigned his entire right, title and
interest in the ‘016 palent to Simulab.

7. Simulab manufactures, rents and sells a TraumaMan® System covered by the
‘016 paleni claims in the United States and throughout the world. The TraumaMan® Systcm
allows medical institutions and others to provide training in trauma response surgical
procedures as cricothryroidotomy, pericardiocentesis, chest tube insertion, and diagnostic
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peritoneal lavage. The ‘[raumaMan® System product featurcs include an apatomically
correct human body torso, simulated blood flow to the operative sites, an airway system that
provides an airway response to the operative sites and replaceable tissue, offering each
student a “first-cut” expericnee in performing surgical operations. Simulab’s TraumaMan®
System and other products have been featured in episodes of Grey’s Anatomy, the popular
hospital-based tclevision drama sef in Seallle,

8. Defendant Synbone recently introduced a new human torso surgical training
product for rent or sale in the U.S. market, the PRO624 SYNMAN (the “SYNMAN product”
or “accused SYNMAN device™). The SYNMAN product is described in a Synbone
newslctter (dated March 2007) in part as follows: “The SYNMAN enables trauma surgery
training for Cricothyroidotomy, Chest tube insertion, Pericardiocentesis, Peritoneal lavage
and puncturc of the bladdet. All areas are covercd with a realistic skin, which can be replaced
as needed.”

10.  Defendant Synbone is infringing the Simulab’s *016 patent by offering for sale
and rent, and, upon information and belief, by importing, renting and selling the accused
SYNMAN device in the United States. Upon information and belief, Synbone’s infringing
conduct is willful.

V. CLAIM FOR ‘016 PATENT INFRINGEMENT

11. Plaintiff repeats and realleges each of the allegations contained in Paragraphs 1
through 10 of this complaint as if fully set forth herein.

12.  Defendant has infringed and continues to willfully infringe onc or more claims
of the ‘016 patent both literally and/or under the doctrine of equivalents in violation of 35
U.S.C. § 271(a) and/or (b).

13.  Because ol defendant’s acts of infringement, plaintiff has suffered, is suffenng,
and will continue to suffer irreparable injury unless defendant is preliminary and permanently
enjoined from continuing its unlawful infringing conduct.
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14.  As a result of defendant’s willful infringement of the “016 patent, plaintilf is
cntitled 10 an award of compensatory énd exemplary damages in an amount 1o be determined
al trial.

VI. JURY TRIAL DEMAND

Plaintiff hereby demands a trial by jury on all issues so triable,

VII. PRAYER FOR RELIEF

WIIERFFORE, plaintiff Simulab Corporation requests that a judgment be granted in
its favor as follows:

A, That defendant Synbone has infringed and continues to infringe one or more
claims of the ‘016 patent pursuant to 35 U.S.C. § 271(a) and/or (b);

B. That defendant and all related parties (listed in Fed R.Civ.P. 65(d)) are
preliminarily and permanenily enjoined from further inftingement of the ‘016 patent pursuant
to 35 U.S.C. § 283;

C. That defendant be ordered to account for and pay plaintiff’ actual and
exemplary damages to compensate plaintiff for defendant’s acts of willful infringement
pursuant to 35 U.S.C. § 284,

D. That an order be entered directing the seizure and destruction ol any infringing
accuscd SYNMAN devices that have been imporied into the United States;

E. That this case be deemed exceptional and that plaintiff be awarded its costs its
reasonable attorneys’ lees pursuant to 35 U.8.C. § 285 and other applicable statutes;

F. That the Court grant such other and further relicf as it may deem just and

proper.
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DATED: Seplember / 2, 2007
LANE POWELL rc

Byf

Randy P. Beighle, WSBA Na. 13421
Panl D. Swanson, WSBA No. 13656
Autorneys for Plaintiff Simulab Corporation
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(54) HUMAN SURGICAL, TRAINER AND
METHODS FOR TRAINING
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(76) Inventor:
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(57) ABSTRACT

The present invention provides a surgical trainer having &
simulated human tissue structure made of an elsstomernc
composition and having at least one reinforcing layer of a
fibrous material. The surgical irainer preferably includes
three arcas for practicing suwrgical skills, The [irst is the
wbdominal area for practicing diagnosiic pertoneal lavage,
In  preferred embodiment for practicing this procedure, the
surgical trainer includes a simulated tissue steuctun: includ-
ing a skin layer, a subcutancans fat layer, an anterior rectus
sheath layer, a muscle layer, & posterior rectus sheath layer,
an extraperitoncal layer, and a peritoneum layer, Underying
the tissve structure, the trainer includes simulated abdominal
organs within an sbdominal cavity. The organs and cavity
can be filled with simulated bodily fiujds o lend more
roalism to the praciice procedurc. The second is the chest
aroa. Chest tube insertion and pericardiocentesis are the
prcedures which can be performed on the Irainer for this
arca. In addition to the simulated fissve siructurc on the
exlerior of the chest, the trajner includes additional tissuc
structure in the form of a layer of simutated (issue to mimic
the intercostal muscle and the parietal pleura, To be more
lifelike the trainer also includes inflatable lungs to simulate
breathing, and nbs. For pericardiocentesis, a stermm, ribs,
a heart and addilional pericardium tissue slructure are
included. The heart and pericardium can be filled with
simulated bodily fluids to mimie the real life procedure. The
third is the neck area, Cricothyroidotomy is the procedure
which can be performed on this part of the traiver In
addition 1o the simulated human lissug structure, the trainer
includes a simulated cricoid cartilage, thyroid cartilape, and
cricothyroid ligament in this area.

47 Claims, 8 Drawing Sheets
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HUMAN SURGICAL TRAINER AND
METHODS FOR TRAINING

FIELD} OF THE INVENTION

The present invention pertains 10 surgical Iraining uids,
and more specifically 1o a human torso surgical irainer for
performing trauma surgical procedures including diagnustic
peritoneal lavage, chest tbe inserlion, pericardiocentesis,
and ericothyroidotomy.

BACKGROUNID OF THE INVENTION

Trauma surgical procedures include those procedures
which are usually performed vn 4 person as a resubt of severe
trauma to zid in the diagnosis or to provide immediate
life-saving carc to maintain lhe patient alive until more
complete medical reatment is available, This may include
clearing a blocked airway or draining accumulations of
fluids from iniernal organs, While appearing to be simple
procedures, if done improperly, it will result in worsening of
the patient's condition, and placing the patient al an even
greater peril of death. By their nature, trauma procedurcs are
usually performed while in # state of emergency. It is useful
to provide training methods and apparstus to fully prepare
physicians in Lhese procedures.

Medical (raining and in particular medical students wish-
ing to embark on a lraums surgery practice or practicing
surgeons simply wishing 1o hane Iheir trauma skills, require
anatomically correcl human models with realistic human
tissme lextures if they are to be made cpgnizant of what
surgery on live humans is really like, Conventionally, live
animals were useful for this purpose. However, the care and
howsing of live apimals i a costly endeavor for many
medical schools, Cadavers were also once a staple surgical
training aid, however, unclaimed buman bodies ars becom-
ing a rarity with the newer identification procedurces utilizing
DNA screening, Animal rights activigm has also pusbed for
and been instrumental in ending the use of live animals for
medical lesting,

Human snatomical models have been proposed using
elastomperic compositions for human tissue. However, to the
present, there has not been a surgical trainer which includes
a level of detail including the finer aspects of human tissue,
The problem wilh previovs allempls to replicale human
tissue useful for surgery practice was in failing to recognize
the importance of creating not just ane layer of approximate
overall human tissue consistency, but rather each and every
layer must be faithfully replicated to provide a simulated
tissue closer to the real thing. The big advance in medeling
human tissuc is credited to the inventors ability to replicate
as accurately as possible each and every membrane of
human tissuc. This includes the serous membranes sur-
rounding muscle and internal organs, which is a dense lough
mombranc. With more layers of varying consistencies, and
inircate membrane layers, the overal] result bears a remark-
able similarity 10 the real thing.

SUMMARY OF THE INVENTION

The present invention provides a surgical trainer having a
simulated human tissue structure made of an clastomeric
composition and having at least one reinforcing layer of a
fibrous material. The surgical trainer preferably includes
threc arcas for practicing surgical skills, The first is the
abdominal ares {or practiving disgnostic peritoneal lavage.
In a preferred embodiment for practicing this procedure, the
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surgical (rainer inchdes a simulated tissue strvere includ-
ing a skin layer, a subculansous fat layer, an anterior rectus
sheath layer, a muscle layer, a posterior rectus sheath layer,
an extraperitoneal layer, and a peritonewm layer. Underlying
the tissue struciure, the trainer inchudes simulated abdominal
organs within an abduminal cavity, ‘T'he organs and cavity
can be [lled with simulated bodily Auids to lend morc
realism to the practice procedurc. The second is the chest
area, Chest tubc insertivn and pericardiccentesis are lhe
procedures which can be performed oo the trainer for this
arca. [n addition 1o the simulated tissue structure on the
exlerior vf the chest, the trainer includes additional tissue
structurc in the form of a layer of simulated tissuc to mimic
the intercostal muscle and the parietal pleura. To be more
lifelike the trainer also includes inflatable lungs to simulate
breathing, and tibs. For pericardiocentesis, a stermum, ribs,
a heart and additional pericardium tissue structure are
included. The heart and pericardium can be filled with
simulated bodily fluids to mimic the real life procedurc. The
third is the neck arca. Cricothyroidotomy is the procedure
which cap be performed on this part of the trainer. In
addition to the simulated human lissue siructure, the trainer
includes a simulated cricoid cartilage, thyroid cartilage, and
cricothyroid ligament [n this area,

In a preferred embodiment of the human tissue struchure,
the tissue includes a skin layer of silicong reinforced with a
siliconc coated fibrous layet, a subcutancous fal layer of
silicone underlying Lhe skin, an anferior rectus shoath layer
of silicone reinforced with a silicone coaled fibrous laver
underlying the subeutaneous fat, a muscle layer of silicone
noderlying the fal, a posterior rectus sheath layer of silicone
reinforced with a silicone coated fibrous layer underlying the
musele, an extraperitoneal layer of silicone wnderlying the
posterior rectus sheath, and a peritoncum of silicone rein-
forced witk & silicone coated layer underlying the extrap-
eritoneal layer, Silicone compositions can be varied For each
of the individual layers to mimic the consistency of the
analogous human tissue, Pigments can be incorporated L
make the simulated tissuc visually similur to human tissue.
Layers ¢an be bonded to one another or they can be provided
as individual members. Layers can also be separated by
members oot a part of the tissue structure, Further, the layers
can be incised and replaced when needed,

In vne aspect of the invention, the simulated heman Lissue
can inclede arificial venous and arterial channels. The
channels can be conoecled ko a pump via ubes, The pump
draws simulated blood from a reseevoir and pumps the biood
through the tubes into the channels, When an incision is
made in the tissue, and a simulated vein 15 cut, sirmulated
blood will flood the operative sile, as in res] life. Preferably,
the pump is manually operated such as with a syringe.

In another aspect of the invention, the human tissue
structure without more ¢ap be used as a surgical trainer to
practice sumring and surgical knot-tying.

In yet another aspect of the invention, the human tissue
structure is replaceably fastened to the trainer 50 that it can
be replaced when it 18 at the end of ils useful life,

Thus, the presem invention provides numerous advan-
lages nver the previous models. The present invention is
closar 1o the true texture and consistency of human tissue.
The present inveption provides fine detail, which is required
to faithfully perform certain steps in lrauma surgical proce-
dures. The present invention also provides the (rinee with
truer experiences by simulation complications which would
arise if the procedure is done incomrectly.

BRILI DLESCRIPITON OF THE DRAWINGS

The foregoing aspects and many of the atlenslant advan-
tuges al this invention will become more readily sppreciated
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as the same booome betler understood by reference o the
following detailed description, when taken in coujunction
with the accompanying drawings, wherein:

FIG. 1 shows a perspective view of a human orso surgical
trainer consteueted according o (he present invention;

FIG, 2 shows a schemalic representation of simulaled
human tissue consiructed aceording o the present invenlion;

FIG. 3 shows a plan view of human tissue wilth simulated
venous and arterial channcls constructed sceording to the
present invention;

FIG. 4 shows o cross-sectional view of the stinulated
human lissue of FIG. 3

FIG. 5 shows 2 tap plan view of the trainer of FIG. 1 with
the simulated Lissue removed, exposing interpsl stuctures;

FIC. 6 shows § cross seclion view of simmiated tissue
constructed according Wy the present invention;

FIG. 7 shows 2 wop plan view of the trainer of FIG. 5 with
the exterior cover removed, exposiag meore inlernal struce
tures;

F1G. 8 shows an exploded view of the interna] structure
of the trainer of FIG, 7; and

I, 9 shows a surgical practice pack for the nock arca,

DETANED DESCRIPTION OF THE
PREFERRED EMBOTAMENT

For |he purposes of this description, human lissue, oot
including bone or cartilage may be divided into two ¢lagses.
The first class will be that tissue whose presence in a human
body fills or lends, significant bulk to the bedy, The second
class of lissue will be thal tissue whose function it is to line,
supporl or surround the first class of issue. For the purposes
of this description, the second class of tissue will be referred
to a3 membranes ur membranous tissue. By implication, the
first class will be relerred 10 as sub-membranous tissuc,
Membranes are geperally thinner but are characterized in
that they are compuratively more dense and tougher than
sub-membranous tigsue, this is due in pan 1o a composite
construction which also includes a fibrous layer. Types of
membranes found in 2 human body include skin and any of
the number of serous membranes, for cxample, the
peritoneum, pericanlium, or parietal pleura; and any of the
number of fasciae or conneclive tissue, for example, the
decp fascin which binds muscles such as the anlerior and
posterior reclus shealh ur aponewrnses, ligaments and ten-
dons. Sub-membranous tissue, such as fat, muscle or extra-
peritencal tissue, by comparisun occupies more space and is
generally sasier o dissect than membrancs. However, even
belween (issues which are sub-membranous, there can be a
great disparity in tissuc consistency. For imstance, fat is
much easier 1o disscct than muscle, In some instances
requiring only the blunt end of & scalpel. Given the need to
provide realistic simulation and training models, it is there.
fore appropriale o imparl & level of realism to surgical
trainers which ate capable of providing the subtle differ-
cnces belwesn membranous and sub-membranous tissues,

A surgical traiper constructed in accordance with the
present invention iz shown in FIG, 1. The trainer 100 is
substantially proportional to the dimensions of a fully grown
average male lorso, However, in another aspect of the
invention, the sutgica] trainer 100 is also provided in pro-
porlions of the fully prown average female. And in yel
another aspect af the present invention, the Lrainer is pro-
vided in proportions of a small child and infant, The (rainer
100 suitably rests on a base 102, lhe base 102 preferably
being contoured o the trainer’s dimensions. The frainer 100
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is butiressed by underlying structures, giving realistic shape
and appearance to the trainer 100 as though a complete
muscular and skeletal syster undergirded the exterior body
cover 110. The body cover L0 is made from an clastomeric
material, Preferably, the body cover 119 is pigmented 0
present a visually similar appearance 1o that of 2 buman, The
trainer’s lower boundary 104 is roughly commensurate with
the lower abdomen, parts of the hypopastric and iliac areas
have becn included, but the lower exiremities have been
omitted. From the lower abdomen, the traiper continucs to
foliow the oulline of an average sized male torso. Lumbar
and hypochondriac, medial and lateral argas, as well as
umbilical and cpigasiric areas are faithfully replicated. The
trainer 100 concludes with the upper chest and includes the
upper neck portion, Upper extremitics have been omitied,
Prefecably, the wainer includes swatches of simulated hnman
tissue structure draped over practice surgery arcas and over
areas of the body cover 110, and are [aslened to the trainer
100 with, preferably, hook and loop fasiencrs or snap
fasleners (not shown). This is because the surgical practice
tissue is incisable and is intended to be replaced after its
wsefu! life. Thus, the practice surgical swatches need only be
replaced instead of the body cover, Preferably, the practice
swrgery areas include the abdomen, the chest, and neck
arcas. Each of the practice aress may include further simu-
lated apatomical features and more tissue structure which
will be described below,

Still referring to FIG, 1, the trainer includes an abdomen
surgical practice area with abdomen lissue 112, The abdo-
men 4rea is preferably used o perform diagnostic peritoneal
lavage. Preferably, the abdomen includes the simu]ated
human tissue of FIG. 2 10 cover the underlying simuated
viscera. The trainer 100 includes a chest surgical practice
arca wilh a chest tissue structure 114, The chest arca is
preferably used to perform both the chest lube insertion
procedure and pericardiocentesis. Preferably, the chest area
includes the simulsled tissue of FIG. 2 to cover the under-
lying simulated viscera. The trainer 100 includes a neck
surgical practice area with neck (issue structure 116,
Preferably, the neck area includes the smoulated tssue
structure of FIG. 2 to cover the underlying viscera, The neck
area is preferably used to practice cricothyroidolomy. The
trainer 100 includes the underlying laryngeal cartilages and
trachea in the neck area. While FIG. 2 is the preforred
crobodiment, other tisswe struclures made in accordance
with the present invention arc in keeping with correct human
anatomy for a particular area, meaning more or less layers
are possible. While the trainer 100 has been designed with
certain surgical procedures in mind, the irainer 10 accord-
ing to the present invention is useful for the practice of other
procedures involving those arcas mentioned above.

The trainer 104 includes both exterior and interior struc-
turcs and features which impart a lifelike quality 1o the
\rainer 1o better prepare medical students for real operations,
The exterior tissue members covering the surgical practice
greas, of which there are preferably three, arc incisable and
sulurable owing to a fibrous layer within the simulated
human tissue. Prefcrably, the supulated human tissus is
secured to the trainer by hook snd loop fastencrs or soap
fasteners, thereby making the exterior tissnes replaceable at
the end of their useful life, However, fastencrs are optional.

Referring now to FIG. 2, a preferred simulated human
tissue constructed according to the prescul invention is
shown. Alternates to the preferred embodiment may have
more or loss layers, lo simulate the different anatomical
features for a given ares of the human body, The simulated
human tissue structore 200 is the visible exterior o the
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surgical practice areas as shown in FIG. L. 'I'he simulated
hurman tissue 200 of 110 2 preferably includes a number of
strata of an clastomeric composilion so as to replivate the
aclual layered membranes and sub-membranes of a human
body. The layers may be of similar formulation or they may
be of dilferent formulations depending on the buman tissue
which is being sirmulated. l'or instance, simulated fat would
be of a different consistency from simulated muscle. As vsed
herein, a stratum, or layer is used to denote a substantially
uniform arca extending in # Jongitudinal dircction, Layers in
the human tissue struciore may ke bonded to one another or
they may be indivicusl layers which are placed alop one
another without being bonded, Layers may sven be sepa-
rated by members not a part of the human tissue structure.
Further, for any given sucgical area, the human tissue
struclure 200 Jayers can vary in thickness,

Beginoing with the uppermost and outermost layer, com-
posite layer 222 simulates human skin. For the purposes of
lhis description, skin will be considered a membranous
layer. The skin layer 222 includes a silicone blend 202 and
& reinforcing silicone coated fibrous layer 204, and prefer-
ubly 4 pigment. It is generally known in the clastomer arts,
any of a number of suitable pigments fur silicons blends.
‘The silicone used in the invention is preferably obtained
from Silicones, Ine. of High Point, N.C., under the mark
XP-153A. Prelerably, lhe silicone is mixed with a thinning
agent also obtained from Silicones, Inc., under the mark GI
Thinner. The percentages of silicone 1o thinner may be
adjusted more or less 10 arrive at a suitable bardness and

lexlure, bul preferably the volume ratio is betweon about 2:1 3

of silicone o thinner to about 10:1 of silicone to thinner, Tt
is gencrally known in the elastomer aris, how to mold and
cure items of silicene #nd thinner. Although silicone has
been found to perfonm best, other elastameric materials,
such as lalex, mey also be used. 'Ihe silicone coaled fibrous
layer 204 iy preferably pre-formed and cured, and is then
applied below or atop an uncured silicone formulation while
in the mold; as the silicone formulation cures, the pre-
formed Hbrous layer is bonded thercto. However, other
allermales cun have the ailicone coated fibrous layer non-
bonded to the silicone blend layer. The siliconc-coated
fibrous layer 204 imparts g realislic resistance to cuttiog,
similar 1o real skin. The fibrous layer has been found (o be
preferably made of a nylon mesh material, However, a felt
material will perform cqually well under some circum-
stances, Any number of synthetic or oatural fibers will alsa
be cHective 1o some degree. For instanee, in the abdomen
arca, folt is the preferred lbrous material for the silicone-
coaled [ibrous layer, While the skin is intended Lo be as close
an approximation o actual human skin, i1 is to e recognized
that real human skin includes numerous strata of virtually
impereeplible differences. The simulated skin of the present
inventiom, hawever, closely pertains to the cpidermis and
dermis of buman skin. Preferably, a pigment is added in the
silicone blend te color the skin lo something akin 1o human
skin. Preferably, the vomposite skin layer 222 including the
fibrous layer 204 is abuul 2 (o about 4 millimeters. While the
preferred embodiment of the skin layer 222 includes a
reinforeing silicone coated fiber layer 204, more reinforeing
layers are possible. C
Underlying the skin layer 222 is layer 206 to simulate the
subcutancous fat found in actual human lissue. 'or purposes
of this description, subcwlaneous fat will be considered a
sub-membranous layer, The subcutaneous fat layer 206
includes a silicone blend and preferably a pigment. The
subcutancous [at layer 206 js preferably formulated from
silicone, however, 1o simulate the less dense texture of fat,
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the formulation bas adjusted from that used for skin, The
volume ratios of the fat layer are preferably aboul 1:1
silicone to thinner %o about 2:1 silicone i thinper, The fat
layer 206 is similar in texture and hardness 1o a layer of
subcutancous fal found in humans. In humans, the subcu-
taneous fat is a thin layer of loosc fatly tissue undetlying the
skin and binding it to layers underneath. 1t is optional 10
provide a fibrous material or fibrous layer in the fat or 1o add
pigments, Preferably, the subculaneous fat layer 206 is about
10 to about 60 millimeters.

Underlying the layer of subcutancous fat 206 js 2 com-
posite layor 224 called the anierior rectus sheath. For pur-
poscs of this description, the anterior rectus sheath will be
considered & membranous layer. The anterior rectus sheath
layer includes a silicone blend 208 and a reinfurcing silicone
coated fibrous layer 210, Preferably, the fibrows material is
a nylon mesh, however, SPANDEX has been found o
perform approprately as well. The fibrous layer 210 is
pre-formed a5 well, and bonded to anterior rectus sheath
layer 208 by the same method described above. However,
the fibrows layer 210 can be provided as a non-bonded layer
as well, The formulation of silicone and thinner is preferably
in the range of about 1.0 silicone to thinner 1o aboul 2:1
silicone to thinner. Silicone alone with no thinner may be
used because the rectus sheath is a dense, lough serous layer,
and this is reflected in having linle to nonc of the thioner,
Preferably, the silicone used for the anterior rectus sheath
224 is of a diffcrent consistency than the one used For the
skin 222 or the subcutancous fat 206 layers. The silicone
preferably used in lhe anterior rectus sheath 224 is oblained
from Silicones, Inc. wnder the name GI-1000A, This [ormu-
lativn of silicone is of a higher specific gravily, thereforc,
upon euring will be denser than the skin 222 or fat 206 layer,
For the sake of comparison, the lighter silicone, XI-1534,
has a specific gravity of about 0,98, while the morc dense
silicone, GI-1000A has a specific gravity of about 0.59.
Preferably, (he anterior rectus sheath layer 224 is about 0.5
to aboul 1.5 millimeters and more preforably about 1.0
millimeter. While the preferred entbodiment of (he anterior
rectus sheath layer 224 includes a reinforcing silicone coated
fiber layer 210, more reinforcing layers arc possible.

Underlying the anterior reclus sheath layer 224 is a layer
af muscle 212, For purposes of this description, muscle will
be considercd a sub-membranous layer. The muscle layer
212 includes a silicone blend and preferably a pigment. The
muscle layer 212 iz preferahly formulated from silicooe,
however, in this case, of the rwo silicones mentioned above,
it is preferable to use the less dense silicone, XP153A. The
Formulation is adjusted 1o achieve texlure and consistency of
real musele, Therefore volume ratios of the muscle Jayer 212
sre preferably about 1:0 silicone o thinner o about 4:1,
Muscle layer 212 can be supplemented with the addition of
more tissne structure in the chesl ares by the addition of
more layers. While it is understood that in actualily there
may be more or less muscles in certain areas of the abdumen
and sides and anterior chest, the invenlor has solved the
problem by providing 2 distinet member, which is upderly-
ing the simulated tissue and body cover, 1o make up for any
muscle which is not distinclly provided for in the tissue
stro¢ture of FIG. 2. This additional layer will be discussed
in greater detail below: It is also optional to provide a fibrous
maleria] or layer in the muscle or to add pigments.

Underlying the nmuscle layer 212 is u layer called the
poslerior reetus sheath 226. For purposes of this description,
the posterior rectus sheath will be considered » membranous
layer. The posterior rectus sheath layer 226 includes a
silione blend 214 and a reinforcing silicone coated fibrous
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layer 216, Preferably, the fibrous malerial is 8 nylon mesh,
however, SPANDLX has been found to perform appropri-
ately as well. The [ibrous Jayer 216 is pre-formed as well,
and bonded fo Lhe anterior rectus sheath layer 226 by the
same method described above. However, fibrous layer 216
can be provided as a soparate and distinct fayer. The for-
mulation of silivone and thioner is preferably in the range of
about 1:0 silivone to thinner to about 2:1 silicone to thinner.
This is because 1he posterior rectus sheath 226 in humans is
a densc, tough serous layer, and this is reflected in having
liftle 1o none of the thinper. Preferahly, the siticonc uscd for
the anterior rectus sheaih 226 s the silicone GI-1000A.
Preferably, the postenor rectus sheath layer 226 is about 0.5
1o abowl 1.5 millimelers and more preferably about 1.0
millimeter. While the preferred embediment of the posterior
rectius sheath 226 includes a reinforcing silicone coated fiber
layer 216, more reinforcing layers can be added.

Underlying the posterior recius sheath tayer 226, is the
eklraperitoneal tissue layer 218, For purposcs of this
description, the cxtraperitoncal tissue will be considered 4
sub-membrancus layer. Extraperitoneal tissue 218 is lissue
which is similar in consistency to fat. The extraperiloneal
tissue layer 218 includes a silicone blend and preferably a
pigment. The exiraperitoneal tissue layer 218 is preferably
formulated from the silicone XP-153A, fo simulaie the less
dense iexture 1o extraperitoneal tissue, The volume ratios of
silicene 1o thinner for the extraperitones] tissue Jayer 218 are
preferably abowl 2:1 silicope to thinner to abont 111 silicone
10 thinner. The extraperitoneal tissue layer 218 18 similar in
fexturc and hardness to a layer of extraperitoncal tissue
found in humans. It is optional te provide a fibrous material
or layer in the extraperitones] tissue layer o (o add pig-
menls, Preferably, the extraperiioneal layer 218 15 about 4 1o
aboutl 10 millimeters.

Underlying the extraperitoneal layer 218 is a composile
peritencum layer 228. For purposcs of this description, the
peritoncum will be considered a membranous lzyer. The
peritoncum 228 is a smooth transparen! surface membrane
that lines the cavily ol the abdomen of 4 human. Tn the
simulated burnan tissue, the periloneum 228 ingludes a
silicone Dlend 220 and a reinforcing siticone coated fibrous
laycr 230, Preferably, the fibrous material is a nylen mesh,
however, SPANDEX has been found to perform appropris
ately as well, The fibrous layer 230 is pre-formed s in other
membranous lissue, and bonded to the layer 220 by the same
method deseribed above. However, fibrous layer 230 can be
provided as a separate and distinet layer. The formulation of
silicone and thinner is preferably in the ranpe of beiween
about 1:1 silicone to thinner 1o about 1:0 silicone to thinner.
This is because the peritoncum is a dense, tough layer
Prelerably, the silicone used for the peritoneum is GI-1000A
because of its higher density. Preferably, the peritoneem
layer 228 is aboul 0.5 to sbout 1.5 millimelers, and most
preferably, about 1.0 millimeter, While the preferred
embodiment of the peritoneurn layer 228 includes & rein-
forcing silicone coated fiber layer 230, morc reinforcing
layers are possible,

Referring now 1o FIG. 3, auother aspeet of simulated
human tissue 300 according to the present invention 15 the
ability to include venows or arterial channels 302 (o simulate
real veins or arteries. ‘The chanpels 302 are formed by
placing lengths of steing or other material, such as fishing
line in the mold in any suitable configuration. Large diam-
cter line or string will result in larger diameter simulated
veing. $mall diameter strings can be connected o larper ones
al common junctures 304, 306 just as real capillaries connect
to larger veins in a real body. The strings are arranged wilhin
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the mold before or even after the silicone blend 18 poured.
When cured, the strings ¢an be simply pulled out from the
casling leaving channels 302 which serve as the veins,
Flexible hoses or tubing 308,310 can be cunpected to
junctures 304, 306 respectively, where a mumber of smaller
channels have converped. In this manner the simulatcd
human tissue 300 can have a simulated circulatory system
modeled thercin, The tubing 308 in turn is conpccted to the
discharge of a pump {not shown). Simulated blood resides in
a reservoir (not shown). Proforably, a manwally operated
pump, such as a syringe with plunger is used. Tubing 308,
310 connccted at junclures 304, 306 will thus form a path
frum reservoir 1o pump to tissue. In aoother sliernate, a
closed lovp can be formed where the reservoir serves as a
return sump fed by tube 310. A mechanical pump can
contioually feed the tissve structure, A peristaltic pump can
be used (0 simwlate the pulsating rhythm of a reel beating
hearl. Preferably, the flow rate is also controlled. The veins
and arterics M2 can be provided in every layer of the tissue
structurc or in only one layer or nu layer. When a simulated
vein is severed while therc is simulated blood in the system,
the trainee sees, simulated blood filling the operative site,
just as would occur if the trainee were operating on a live
paticnt. The simulated bloed is made from a formulation
meluding water colors. A preferable formulation includes a
ratio of 1:1 water color paint to water.

Referring now to FIG. 4, the simulated human tissuc of
FIG. 2 js shown with venous or arierial channels 302
provided in the muscle layer 212, Preferably the venous and
urierial charmels 302 are provided in the muscle layer 212,
however, other layers may be provided with similar arterial
or venous channels. Any number of channels 302 of any size
may be provided lo comrelate to what is found in the human
body.

Referring now to FIG. 5, the swalches ol exterior simu-
lated buman tissue structure have been removed from the
three surgical training operative sites exposing lhe body
gover layer 110 over the structurc, but intetior struclums 18
visible in the operative areas. This is becavse the budy cover
110 iz preferably not intended (o be frequently replaced as
the tissues covering the practice areas which are intended to
be used [or practicing incisions, Preferably, the body cover
11 is likewise made of an clastomeric composition, which
preferably includes silicone. Preferably, the body cover 110
includes multiple layers of silicone. Preferably, a thicker
layer made from Gl 1000 silicone can be provided as a
coating to assist durability. F1G. 5 shows 1he operative site
118 relating to the abdominal region for practicing diagnos.
tic peritoneal lavage includes simulated human vrgans
encloscd within a simulated abdominal cavity. The abdomi-
nal cavity 120 is provided for by a structural member shaped
accordingly to provide the contours of the hip bunes and
muscles. Preferably, the simulated large intestine 122 is
made from silicone and preferably includes a silicone coated
fibrous layer as well. Methods For making simulated organs
have been described in ULS. Pat. No. 5,951,301 to Younker,
which is herein incorporated by reference. The simulated
large intestine 122 can be filled with simulated bodily {luids
to mode] the accidentat laceration by an crrant scalpel. The
simulated abdominal cavity 120 can also be filled with
sirnulated badily fluid to provide for a more realism when
perfarming the diagnostic peritoneal lavage procedure, For
mslance, after an incision has been made on the exlerior
tissue 112, the procedure may cell for extending a gloved
finger into the incision to feel for complications of the
abdeminal cavity. The trainer according lw the present
invention thus provides an opportunity for the traince to
perform this siep.
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Referring now to FIG. 6, a cross sectional view of the
preferred abdominal stmulated human tissue structure 112 is
shown. This tissue 132 includes the Jayers shown in FIG, 4,
however, the uppermost, exterior skin layer 222 has been
cxpanded longiludinally to form a band which drapes across
the abdominal eperative site in the trainer. Preferably, the
undersides of the ends of the band have been provided with
fasteners 130, 132 which can be stlsched to one another or
to fasieners provided an the woderside of the rainer. The
phug 134 of human Ussve, seen in exagperated scale, fils over
the exposed cul oul erea 118 in the hody cover 110 and in the
abdominal area, Simiker plugs of tissue may be used over the
other cut out exposed arcas 124, 126,

Referring now 10 FIG, 7, the surgical trainer 100 includes
additional tissue slructure 140 to simulate intercostal
muscle. Additiona] tissue stcture layer 140 is in the form
of a band and placed over (he region of the chest. For
purposes of this description, the interenstal muscle layer can
be considered a sub-mombranous layer, Preferably, the inter-
eostal muscle layer can be provided with 2 membranous
layer (not shown} 1o simulate the parietal pleura, For pur-
poses of this descriplion the parietal pleura can be consid-
ered a membranous layer. The intercostal moscle layer and
the parietal pleura also form part of the human tissue
structure. However, in keeping with the invention, these
layers can be provided separate and apart from the exterior
structure. The intercostal musele layer 140 is pierced or
incised when perlorming both chest tube insertion and
pericardiocentesis procedures. The intercostal musele layer
140 is preferably attached w the trainer 190 through the usc
of hook and loop fasleners or snap (asleners (ool shown) at
the rear of the irainer, The intercostal muscle layer 140 is
preferably formed from a silicone formulation. The inler-
vostal muscle layer may have one ar more clastomeric layers
with one or more reinforcing layers of fibrous material to
simulate the paricial pleura, Preferably, the intercostal
muscle layer is [ormed from G 1000 silicone. Preferably, if
the parictal pleurs i included, it s formed from a nylon
voaled mesh with GI 1000 silicone. In a human body, the
parictal pleura forms @ sae arownd the chest cavity, which
encloscs the lungs.

Referring 1o FIG. 5, the surgical (rainer 100 also includes
in the area of the neck region, a simulated thyroid cartilage
142, a simulated cricoid cartilage 144, and a simulated
cricothyroid ligament 146, The crioid 144 and thyroid 142
carlilages are molded ol suitable thermoplastic or polymeric
malerials. Preferably, a rubber such as POLY-FAST 72-40
RTV liguid rubber, obtained from the Folytck Development
Corpotation of Easton, Pa., ¢ap be vsed 1o {abricate these
pieces. Heferring to FIG, 9, 4 more detailed view of these
structures is shown. In rcal life, these siructures form part of
the respiration system; they include 4 rachea, modeled here
hy a plastic tube 148 of gimilar consislency and resistance to
cutting as the real trachea, The traches 148 is connected to
the cricoid cartilage 144 which is thicker and stronger than
the thyroid cartilage 142, The thyroid cartilage 142 is the
largest of the laryngeal cartitages (others have beco omitied
for clarity). The (hyroid cartilage 142 includes the laryngeal
prominence LS, better known as the Adam’s Apple and the
thyroid nolch. In a trainer modeled after a female, the
laryngeal prominence will be almost imperceplible, The
cricothyroid ligament 146, here represenled as integral with
the trachea member, but, in real life connects the ericoid 144
and thyroid 142 canilages. The crieothyroid ligament is
modeled by 4 suitabile plastic tubing 148 or hose of similar
vonsistency and resistance to cutting as the real crivothyroid
lipament 146. The thyreid and cricothyroid carlilages are
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modeled [rom a unitary molded piece which has an aperture
traversing longitudinally along the mid axis, so as to fit
through the trachca 148,

Referring now to NI 7, the body cover 110 of the
surgical trainer 100 has been removed, exposing the next
structural layer. ln the abdominal region, a member simu-
lating the abdominal cavily has been provided so as lo form
the shape and provide support for the abdominal region
in¢luding both the upper and lower regions of the abdomen.
Abdaminal member 152 provides support io the arca of (he
hypogastric, the umbilical and the epigastric portions of the
ahdamen, and also the lumbar and iliac regions laterally and
medially thereof, The abdominal member 152 is formed
from any suilable thermoplastic or polymerc material.
Preferably, & polyurethane foam, sach as TC-265 A/B,
available from BJB Enterprises Incorporated, is used to
fabricate the abdominal member. As mentioncd previvusly,
the abdominal member 152 includes abdominal cavity 120,
wherein, simulated intestines 122 reside,

Still referring to FIG. 7, the trainer 100 includes a ril cage
154 (shown in phantom). The rib cage 154 is preferably
made of 2 unitary constrection of a thermoplastic and/or
polymeric material giving shape to the chest region. The b
cage 154 is coversd by a rib cover 156, The rib cover can be
[ormed of one or saveral layers, bended or non-bonded Lo
one another, The tib cover 156 simulutes several of the
muscles surrounding the ribs, such as the serratus anterior
muscle, the latissirmus dorsi muscle sod the external abdomi-
nal oblique muscle, For the purpose of this description, the
rib cover and ils muscle layers will be considered a sub-
membranous layer, The rib cover 156 includes cut-out arcas
laleral and medial of the trainers longitudinal centerline, The
regions are simated in the hypochondriatic areas of the
abdomen, exposing the ribs 154 and Jungs 158. Intercostal
muscle layer 140, mentioned above, is shown to be remov-
able. The intercostal muscle layer 140 covers the cut oul
areas 124 of the body cover 116, The rib cover 156 is
comnested (o tube 136, Tube 136 can provide air to the rib
cover 156 which holds a slight pressure due to being covered
by intercostal muscle layer 140, When the chest tube inscr-
tion procedure is performed and the intercostal muscle layer
140 is pierced, the trainec expericnces 2 gush of air as in a
real procedurs, When the traince inserts his or her finger
through the operative site, he or she {vels the simmlated lung
expanding and contracting as would be the case in a rcal
progedure while the air is rushing throngh the small incision
site in the intercostal muscle layer 140. As with olher areas
which are meant to be incisuble, the intercostal muscle layer
140 is preferably tited with fasteners on the underside of
bolh ends, The ends can be fastencd to one anuther or they
can be attached to fasteners on the underside of the rib cage.
Aliernatively, fasteners in the intercostal muscle layer 144
can be omillest, The remaining structure of the upper lorso
of the trainer is preferably modeled by a woitary member 160
including a selid piece fabricated from any suilable thermo-
plastic or polymeric material io model the bone and muscle
tissues of the shoulder, neck and back areas and provide
shapc and form to the trainer,

Referring now 1o FIG. B, an exploded view of the internal
structures of the wainer 100 is shown, Preferably, the ob
cage 154 is formed from a unitary member which inclides
the backbone and sternum. The ribs 154 are formed [rom any
suitable plastic material, Preferably, spaces are provided
betwecn ribs, since procedures may be called fur which
include inserting medical devices bcitwecn the ribs.
Preferably, lungs 158 are modeled by inflatable oblong sacs
whjch are connected 1o a simulated bronchialAracheal tabe
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148, which in turn is connected at one end o an artificial
respicator (not shown). The anificial respirator can be acti-
valed during any of the surgical procedures, for example,
during chest lube insertion o bring realism {o the procedure,

Stll referring ta FIG. 8, heart block member 160 is
inserted within the rib cape 158 to model the humao beart,
Preferably, the heart block 2640 is made of silicone. The hoarl
block 160 includes a sionulated pericardium 162 and a
simulated beart 164 enclosed within the block 160 of
siliconc. For purpuses of 1his description, the pericardium
can be considered a membrapous layer which forms pan of
the simulated human tissuc struclure, albeil i1 is not shown
o be bouded thereto. In a human, the pericardivm is 8 sa¢
of serous membrane that ¢nvelopes the heart, The pericar-
dium is modeled in the trainer by a layer of a sphencal
clastomernic malerial, such as a balloon, The heart is simu-
lated in the irainer by an elastomenic spherical member 164
as well. As seen in F1G. B, simulated heart 164 is enclosed
withjn the simulated pericardium 162, Ouilels 166, 168 for
hoth the simulated pericardium 162 and heart 164 extend
from the heart block 160. Preferably, outlets 166, 168 can be
connected to supply tubes 136 or 138, depending on whether
tube 136 iz connected to rib cover 156, Tube 136 or 138 cao
carry simulated blood formulations to cohance the surgical
training experience, Preferably, the simulaled pericardium
162 can be filled with simulated blood and the simulated
heart 164 can be filled with simulated blood. However, the
simulated blood of the hearl is of a diflerent hoe than the
simulated blood of the pericardivm, T{ the lrainee j% suc-
ceasful in the procedure, he or she will draw simulated blood
from the pericardium 162, However, if the trainees is
unsuccessful, meaning that be or she has inserled the needle
too far and bas laceraled the myocardiom simulated by
clastomeric spherical member 164, he or she will draw a
different shade of blood [rom the simulated beart 164, Tn this
manmer, the trainee will learo w recognize the complications
associated with pericardiocentesis,

Preferably, the surpical traincr 100 will be used for the
tollowing surpical procedures. However, the surgical trainer
need not be limited 10 those enumerated below,
Diagnostic Peritoncal Lavage

The trajner LN} constrected according to the present
invention allows one to practice diagnostic peritoneal lavage
(DPL}. DIPL, is a diagnostic procedure toy be used when a
persan sustaing blunt trauma 1o the abdomen, DPL basically
tnclucles a step b fusert @ needle with a puidewire through
the peritoneum 228 into the abdominal cavity 120. The
pecifoneurn 228 is a serous tissue and therefore a resistance
will be encountered. This is modeled in the trainer by the
fibrous layer 230 included with the peritoneum 228, Onee
the necdle has penetrated the perifoneum 228, the needle is
further inseried a short distance, The needle is then removed
leaving the guidewire, A small incision is then made and the
peritoneal lavage catheler is inserted over the guidewire into
the peritoneal cavily. The guidewire is then removed from
the abdominal cavity 120 = that ‘only the lavage catheter
remains. Any collection will be analyred to determine
whether surgery i indicated. The trainer 100 aceording to
the present invention provides simelated resisiance at the
perionewn 228 and the aspiration of the catheter tube will
result in collection of fluid beeavse the abdominal cavity 120
contains simulated blood and or bodily fluid. Complications
which may arise during penitoneal lavage include pertonitis
due 1o inlestinal perforation from 1he calbeler, The trainer
includes simulaled intestines 122 lilled wilbh simulated
bodily luids, therefore a tramee cap experience this if he or
she were 1o puncture the inlestine 122, In another aliernate
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of DPL, the procedure includes dissecting with a scalpel
through the human tissue structure and inserting the catheler
therethrough, Not only this procedure, bul any other proce-
dure which includes dissecting lissue can be preformed on
the surgical trainer construcled in accordance with the
present invention.
Chest Tube Insertion

The trainer 100 constructed according to the present
invention s]lows o trainee to praciice chest tubs insertion. As
with DPL, chesl lube insertion is a procedurc for use in
trauma situations. More specifically, chest tube insertion will
#idl with patieats suffering from a pneumaothorax. To perform
the procedure, @ 2 (0 3 centimeter horizontal incision is made
in the fifth intercostal space, anterior 1o the midaxillary line
on the affected side. The subcutancous tissues are dissected

to jusl over the top of the rib, The trainer 100 provides

simulated tissus with subcutangous lissues and ribs, there-
fore the traince is provided with this opportunity. The
pariclal pleurs, which in this embodiment is added to
inlereostal muscle layer 140, is punctured and & gloved
finger is inserted into the incision to aveld impury Lo other
organs amd 10 clear any adhesions or clots. The trainer 100
provides this opportunity as well, as the traince can expe-
rience the lungs 158 and ribs 154, The thoracostomy tube is
then inserted into the pleural space. Complications encoun-
tered in chest tube insertion include laceration or puncture of
intrathoracic and or abdominal organs, all of which can be
prevented by using the finger technique before inserling the
chest tube, Thus, the trainer 100 constructed accordiog 16 the
present invention provides the opportunity for a trainec to
pecform this step of the procedure as well,
Pericardiocentesis

The trainer 1 comstructed according 1o the preseat
invention allows one 1o practice pericardiocentesis. Poricar-
diveentesis is another trauma procedure usually done Lo
cvaluate the stulus of a chromic or recurrent pericardial
cffusion {Auid in the pericardial suc) a5 a result of trauma to
the chest. Il may also be done as a treaiment measure to
relicve cardiac tamponade (compression of the heart from an
acewrmulation of fiuid within the pericardial sac). The pro-
cedure incledes the steps of puncturing the skin 1 1o 2
centimeters inferior and 1o the left of the xiphochondral
junction, at a 45 degrec angle (o the skin. ‘The needle is
advanced cophalad aimed loward the tip of the Jeft scapula.
When the needle tip enters the blood-filled pericardial sac
{pericardium}, the blood can be withdrawn, ‘This is siou-
lated in the trainer 104 having a pericardium 162 filled with
simulated blood. A complication of this procedure includes
laceration of Ihe myocardium or wall of the heard, This is
simulated in the trainer 100 by providing a sinulated hearl
164 with 1 dillerent colored simulated blood. If blood from
lbe simulated hearl 164 is being aspirated the trainee will
recognize this by the change in blood color. Thus, the Irainse
can experience this complication if he or she wers to insert
the needle al the incorrect location. Another complication
might be puncturing a lung, which can be simulated on the
trainer 100 because the trainer provides an inflatable lung
158,
Cricothyroidotomy

The trainer 100 allows one lo praclice cricothyroidotomy.
This procedure is yet another trauma procedure and is
performed when a secure airway needs to be maintained.
The first step in cricothyroidotomy is to palpate the thyroid
nuich and cricothyroid interval for orientation, This ¢an be
experienced o the trainer 100 of the present invention
because these cartilages are reproduced amd the sitmulated
human tissue 118 around the neck area is adjusted in
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thickness o be similar 10 the buman tissuc of the neck area,
A transverse incision is made over the cricothyroid ligament
146, and the lighmem @5 incised rraversely. The ingision is
opened and an endotrachea] tube js inseried into the trachea,
The trainer 100 is provided with functioning lungs 158
therefore the irainee can experience lung inilations as would
occur in a real procedure.

While the preferred embodiment of the invention bas been
illustrated and described, it will be appreeialed that various
changes can be made therein without departing from the
spiril and scope ol lhe invenlion,

Whal is claimed is:

1. A surgical trainer, comprising:

# simulaled buman lissue siructure, comprising:

at least one simulaled membranous layer comprising at
leasl one clastomeric layer reinforced by at least one
fibrous layer; and

at least one simulated sub-membranous layer compris-
ing al least ooe elastomeric layer wnderlying a first
membranous laver, wherein al leasl one of said al
least onc simulated membranous Jayer and said al
least one simulated sub-membrapous laver has a
plurality of integral fluid channels, 2 material com-
prising said at least onc of said at least one simulated
membranous layer and said at least one simulated
sub-membranous layer defining walls of the plurality
of integral fluid channels.

2. The surgical irainer of claim 1, whercin the at least one
membranous layer is a simulation of skin,

A The surgical trainer of claim 2, wherein the tissue
further comprises a second simulated membranous layer
comprising al least one elaslomeric layer, underlying the
first membranous layer. X

4. The surgical (rainer of claim 3, whercin the second
membranous layer is a simulation of the pericardium.

5. ‘Ihe surgical frainer ol claim 3, wherein the sccond
membranous layer is reinforesd by al least one fibrous layer.

6. The surgical trainer of clajm 5, wherein the second
membranous layer is a stmulation of the perilonsum.

7. The surgical trainer of claim §, wherein the secomnl
membranous layer is & simulation of the parietal plewra.

8. The surgical trainer of claim 5, wherein the sccond
membranous layer is a simulation of the anterior rectus
sheath.

9. The surgical trainer of claim 8§, wherein the sccond
membranous layer is 2 simulalion of the posterior rectus
sheath.

10. The surgical trainer of claim 5, wherein the plurality
of integeal Auid channels convey a simulated bodily fluid.

11, The surgical trainer of claim 10, wherein the simulated
bodity Auid is simulated blood.

12, The sumgical tramner ol claim 5, whercin the tbrous
layers are nylon mesh or [elt,

13, The surgical trainer of claim 5, {uriher womprising:

u simulaled abdominal cavity including a simulated intep-

nal organ, underlying the simutated human Ussue strac-
furs,

14, A method of using the surgical tramner of claim 13,
coOMpriging:

simulating diagnostic peritoneal lavage on the trainer.

15, The surgical trainer of claim 13, wherein the abomi-
nal cavily containg simulated bodily fluid,

16. The surgical irainer of ¢laim 13, wherein Lhe internal
organ is the inleatine.

17.T'he surgical trainer of claim 16, wherein the intestine
contaimg simulated bodily fluid,

18. The surgical trainer ol ¢laim 5, wherein the at least one
sub-membrsnous layer is 2 simulation of subcutaneous fat,
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19. The surgical trainer of ¢luim 5, wherein the at least onc
sub-membranuus layer is & simulation of muscle.

20. The surgical trainer of claim 19, wherein the muscle
i% intercoslal muscle,

21. The surgical trainer of claim 5, wherein the at least one
sub-membranous layer iz a simulation of extraperitoneal
tissue.

22, The surgical trainer of claim 5, wherein the simulated
human tissue structure 15 incisable and replaceable.

23. The surgical trainer of claim 5, further comprising:

¢ simulated chest bone structure, underlying the simulated

human tissue structure; and

a simulated lung encloscd within the chest bone stmcture.

24. A method of using the surgical trainer of claim 23,
comprising:

simulating chest twhe msertion on the surgical trainer,

25, The surgical trainer of claim 23, wherein the lung is
inflatable and deflatable.

26, The surgical trainer of claim 3, further comprising:

a simuilated heart including at least one elastomeric layer

wnderlying the simulated human tissne structure.

27. A method of using the snrgical trainer of claim 26,
comprising:

simulating pericardiocentesis un the surgical trainer.

28 The surgical trainer of claim 26, wherein the hear!
contains simulated bodily fluids.

29, The surgical trainer of claim 5, further comprising:

a simulated cricothyroid ligamenl wnderlying the simu-

lated human lissue structure;

a simulated thyroid carlilage underlying the lissue, amd

atlached o the cricothyroid ligament, and

a simulated cricoid cartilage underlying the tissue, and

attached to the cricothyroid ligament.

30, A method of using the surgieal trainer of claim 29,
Cumprising:

simulaling cricothyroidotomy on the sorgical irainer

31. 'The surgical trajper of claim 30, wherein the crico-
thyroid ligament is incisable and replaceable.

32. The surgical trainer of claim 8§, wherein {he simulated
human lissuc structure furlher comprises s second sub-
membranous layer

33, A methed of using the surgical (rainer of claim 32,
comprising:

practiving suluring and kool lying on the surgical trainer.,

3, A surgical trainer, comprising:

an incisable simulated human tissue structure, comprising

a plurality of simulated membrapous layers and a
pharality of simulated sub-membrapous layers, each
simulated membrapous layer being relatively denser
than any simulated sub-membranous layer, cach simu-
lated sub-mcmbrancus laycr being relatively thicker
than any simulated membranous layer, and cach simu-
lated sub-membrancus layer being relativcly casicr lo
dissect than any simulated membranous layer, wherein
said simulated human tissue structure includes:

a first simulated membranous layer, said first simulated
membrancus layer comprising at least one elasto-
menc layer reinforced by al least une fibrous layer;
and

a first simulated sub-membranous layer disposed below
said first simulaled membranous layer, said fimst
simulated sub-membrancus laycr being substantially
thicker than said first simulated membranous layer
and comprising at least one clastomeric layer having
a lower deasity than any elastomeric layer of the first
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simulated membranous layer, such that said first
simulated sub-membrancus layer can readily be dis-
gected using a blunt object;

a second simulated membranous layer disposed below
said first simulated sub-membranous layer, and com-
prising at leas| one clastomeric layer reinforced by at
least one fibrous layer, wherein cach elastomeric
layer of the second simulated mermbranous layer has
# higher densily thap any clastomeric layer of the
first simulated membranous layer and is =elected
such thal the second simulaled membranous layer is
relatively harder to dissect than the limt simulated
membranous layer,

4 second simulated sub-membranous layer disposed
below siid second simulated membranous layer, said
second simulated sub-membranous layer being sub-
stantially thicker than said first simulated membra-
nows layer and comprising at least one elastomeric
layer having a lower density than any elastomeric
layer of the sccond simulated membranous layer;

ul least one additional simulated sub-membranous layer
dispused below said first simulated sub-membranous
layer and comprising at least one clastomeric layer
having a lower dunsity than any clastomeric layer of
the first simulated membranous layer; and

at least one additional simulated membranous layer
disposed below said first simulated sub-membranous
layer and comprising al lcast one elastomeric layer,
reinloreed by at least one fibrous Jayer, wherein cach
elastomeric layer of the at least one additiona] simu-
lated membranous layer has a higher densily thao
any elastomeric layer of the first simulated membra-
nous layer, such lhal each additional simulated mem-
branous layer is relatively harder to dissect than the
first simulated membranoes layer,

35, A human tissue siructure, comprising:
a plurality of simulated membranous layers and a plurality

ol simulated sub-membranous layers, ench simulated
membranous layer being relatively denser ihan any
simulated sub-membranous layer, cach simulated sub-
mermbranous layer being relatively thicker than any
simulated membranous layer, and each simulated sub-
merobranous layer being relatively easier to disscct
than any simulated membranous layer, such that the
simulated human lissue stucture includes:

a first composile layer correspending 1o a simulated
membranous layer, said lirsl composite layer com-
prising at lcast one glastomerie layer reinforced by at
leas! one fibrous layer;

a first simulated sub-membranous layer disposed below
suid (irsl composite layer, sxaid first simulated sub-
membranous layer being substantially thicker than
said firsl composite layer and comprising at least one
elastomenc layer, wherein each elastomeric layer of
the first simulated sub-mermbranows layer has a lower
density than sny ¢lastomeric layer of the firsl com-
posite layer, such |bat said first simulated syb-
membranous layer can readily be dissected vaing a
blunt objcet;

al least onc additional composile layer comresponding to
8 simulated membranous layer disposed below said
first simulated sub-membranous fayer, and compris.
ing al least onc clastomeric layer, reinforced by at
least one fibrous layer, wherein each clastomeric
layer of the at least one sdditions] composile layer
has a higher density than any elastomeric tayer of the
first composite layer, and wherein each (ibrous layer
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in each sdditional composile layer has been selected
such that each additional simulated membraoous
layer is relatively barder to disscct than the first
simulated membranous layer; and

al least one additional simulaled sub-membranous layer
disposed below said first simulated sub-membranous
layer and comprising at least one clastomeric layer,
wherein each elastomeric layer of the at least onc
addjtional simulated sub-membranous layer has a
lower density than any elastomeric layer of the {Imst
composite layer and has been selected such that cach
additional simulated sub-membranous laycr is rela-
tively harder to dissect than the first simulated sub-
membranous layer.

36. A method for vsing the hnman tssue structure of claim

3%, comprising:

practicing suturing on the structure.

37. A surgical trainer, comprising:

al least ome strycture simuelatiog an internal apatomical
strecture of a buman body;

an exieriof cover encompassing 4 substuntial portion of
the surgical trainer, the exterior cover having at least
one opening defining an opcrative sitc for a structare,
so that each opening is disposed adjacen o 8 different
structure, to facilitate access 1o said sirecture; and

an incisable simulated human tissue structure disposed to
cover cach opening, an exterior surface of each simu-
lated human tissue structure being substantially {lush
with respect to an outer surface of the exterior cover,
each simulaled human tissue siructurs being removable
from the surgical frainer © be eplaced afler use,
wherein at least one such incisable simulaled human
lissue comprises & plurality of simulated membranous
layers and a plurality of simulaled sub-membranous
layers, each simulated rmembranous layer being rela-
tively denser than any simulated sub-membranouns
layer, cach simulated sub-membranous layer being
relalively thicker than any simulated membranous
layer, and each simulated sub-membranous layer being
relatively easier (o <issect than any simulated membra-
nous layer, the at least one such summlated buman tissue
structure including:

a first composite layer corresponding to a simulated
membranous layer, said frsl composite layer com-
prising at Jeast one elastomeric layer reinforced by at
least one fibrous layer,

a first simulated sub-membranous layer disposed below
said first composite layer, said first simulated sub-
membranous layer comprising at least one clasto-
meric layer, wherein each elastomeric layer of the
first simulated sub-membranous layer has a lower
density than any eclastomeric layer of the first com-
posite layer, such thal said first simulated sub-
membranous layer can readily be dissected using a
hhunt object;

at Jeast ope addilional composite layer corresponding to
a simulated membranous layer disposed below said
first simulated sub-membranous layer apd comprs-
ing at least one elastomeric layer, reinforced hy at
least ope fibrous layer, wherein each clastomeric
layer of the al leas! vne addilional composite layer
has a higher density than any elastomeric Layer of the
first composite layer, such thal each addilional com-
pasite layer corresponding to & simulaled membra-
nous layer 15 relatively harder to dissecl than Lhe frst
simulyted membranous layer; and

at least nne additional simulated sub-membranous layer
disposed below sajd flrst simulated sub-membranous
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layet and comprising at least one clastomeric layer,
wherein cach elastomeric layer ol (be at least onc
additivnal simulated sub-memlrancus layer has a
lower depsily than any clastomeric layer of the fist
compusile layer.

38. A surgival trainer, comprising:

a plurality of internal struciures, each inlemal steucture
rescmbling an imernal analomive] structere of 8 humsn
hody,
#0 eXlerior cover envompassing a substantial portion of
the surgical trainer, the exlerior cover having a plurality
of predefined openings, cach predefined opening defin-
ing an operative site, so thal each apening is disposed
adjacent 1w g different internal structure, o facilitate
access Wy (he interpal steucture; and
a pluralily of ipcisable simulated human tissue structurcs
disposed so that each one of the plurality of predefined
openings is substantially covered by at least one of the
plurality of incisable simmulated human tissue structores
such 1thut sccess to cach internal structure via the
adjacenl predefined opening requires miking an inci-
5100 [0 at least one of the plurality of incisable simu-
lated human tissuc structures, an exterior surface of
cach simulsted human tissue structure being substan-
tizlly flush with pespect to an outer surface of the
exterior cover, cach simulated human tissue siructure
being removable 1o be replaced afier use, wherein at
least one such incisable simulated human tissue struc-
ture comprises plurality of simulated membraaous lay-
ers and a plurality ol simulated sub-membranous
layers, ¢ach simulated membranous layer being rela-
tively denser than apy sitbulated sub-membranous
layer, each simulaled sub-membranows )ayer being
relatively thicker than any simulated membranous
layer, and each simulated sub-membranous layer being
relatively ensier 10 dissect than any simulated memira-
nows layer, the at least one such simulated human tissue
struciure including:

a first composite layer corresponding o a simulated
membranous layer, said first composite layer com-
prising af least one elastomeric layer reinforced by at
least one fibrous layer;

# first simulated sub-membranous layer disposed below
suid frst composite layer and comprising at least one
claslomeric layer, whercin cach ¢laslomenic layer of
the firsl sirmulated sub-membranous layer has a lower
densily than any elastomeric layer of the first com-
posife layer, such that said first simulated sub-
memiyranous layer can readily be dissected using a
blunt object;

at least nne additional composile layer corresponding 1o
a simulatedd membranous layer disposed below said
first simulated sub-membranous layer and compris-
ing a1 least one elastomeric layer, reinforced by al
least one fibrows layer, wherein esch elastnmeric
layer of the at Jeast one addilional composite layer
has # higher densily than any clastomeric layer of the
firsl compasite layer, such Lthat each additional com-
posile layer corresponding 10 a simulated membra-
nous layer is relatively harder to dissect than the finst
simulated membranous layer; and

at least one addilional simulated sub-membranous layer

disposed below said firsl simulated sub-membranous

layer aid comprising at least onc elastomeric layer,
wherein each elastomeric layer of the al least one

addiliony! simulaled sub-membranous layer has a

lower depsity than any clastomeric layer of the firsl

composite layer.
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39, A surgival Lrainer, comprising

an exterior cover encompassing a substanlial portion of
the surgical trainer, the cxterior cover having a pre-
defined ouler opening defining an operative site;

2n inner chamber disposed within the exterior cover, said
inoer chamber iocluding a predefined inner opecming
disposed adjacent to the predefined outer opening, said
inner chamber being configured to hold a charge of
pressurized gas when said predefined inncr opening is
sealed, suid inper chamber being coupled in fluid
communigation with a source of pressurized gas,

an inflatable struciure simulating 4 Jung portion disposed
within said inner chember, said inflatable structure
being disposed adjacent to the predefined ovier opening
in the extetior cover and the predefined inner opening,
said infistable structure being coupled inm fluid commu-
nicativn with a source of pressurized pas, such thal
pressurized gas can be provided to said inflatable
siructure to cause said inflatable structure to inflate, as
long as & pressure in said inner chamber is not greater
than & pressure provided by the source of presserized
gas to which the inflatable structure is coupled in fiwid
comemunication;

a first incisable simulaled human tissue structure disposed
to cover the predefined outer opening, the first incisable
simulated buman tissue structure including at least a
simulated membranous layer, each simulated membra-
nous layer comprising at lcast one elastomeric layer
and a fiber layer, a surface of the first incisable simu-
lated buman tissuc structwre beipg substantially flush
with respect to an outer surface of the exterior cover,
such that when an incision is made that penctrates the
first incisable simulated humen tissue structure proxi-
male the predefined outer opening, the inner chamber is
accessible via the predefine opening; and

a sccond incisable simulated human tissue steucture dis-
posed to seal the predefined inner opening, the second
incisable simulated buman lissue stracture including at
least 4 simulated sub-membranuus layer, cach simu-
lated sub-membrancus layer comprising al least onc
elastomeric layer, an exterior surface of the second
incisable simulated human tissue structire being dis-
posed beneath the exterior cover, such that when an
incision is made that penetrates the sccund jncisable
simulated human tissue structurs adjacent Lo said pre-
‘defincd inner opening, pressurized gas is expelled from
the inner chamber through the incision in the sccond
incisuble simulated buman tissue structure.

40. A surgical trainer, comprising;

an exterior cover encompassing a substantial portion of
the surgical wainer, the exterior cover having a pre-
defined opening defining an operative site in an
abxominal region of the surgical trainer;

a simulated gbdominal cavity disposed wnderlying the
predelined opening defining the operative site, at least
one simulated human organ being disposed within said
simulated abdominal cavity; and

a simulated human tissue struciure disposed lo cover said
predefined opening, un outer surface of said simulated
human tissue structure being substantially flush with
respec! to an outer surface of the exterior cover, 3
portion of said simulated human tissue struciure
cxlending below said exterfor cover, said human tissue
sirueture being incisable 1o access the simuolated
abdominal cavity, said human tissue struclure compris-
ing a plurality of simulated membranous layers and 2
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plurality of simulated sub-membrancus layers, each
simulated membranous layer being relatively denser
(ban any simulaled sub-membrancus layer, sach simu-
lated sub-membraoous layer being relatively thicker
than any simulated membranows layer, #nd each simu-
lated sul-mmembranous layer being relatively easier to
dissecl than any simulated membranous layer, wherein
each simulated human tissue structure includes:

4 [irst eomposile layer corresponding to a simulated
membranous layer, said first composite layer com-
prising al least ane elastomeric layer reinforced by at
least one fibrous layer;

a firsi simulated sub-membranous layer disposed below
s#id firsl composite layer, said first simulated sub-
membranous luysr being substantially thicker than
sai¢h first composite layer and comprising at leasl one
elaslomeric layer, whercin cach elastomeric layer of
the first simulaled sub-membranous layer has a lower
densily than any elastomeric laycr of the first com-
posite layer, such that said fimt simulaied sub.
membranous Jayer can readily be dissected using 2
blunt objeet;

al least onc additional composite laver corresponding 1o
a simulated membranous layer disposed helow said
first simulated sub-membranous layer, and compris-
ing at least one elastomeric layer, reinforced by at
least one fibrous layer, wherein each elastomeric
layer of the at least one additiopal composite layer
kas a higher density than any clastomeric layer of the
first composite 1ayer, such that cach additional com-
posite layer corresponding to a simelated membira-
nous layer is relatively harder (o dissec than the first
simulated membranous layer; and

at least one additional simulated sub-rmembranous layer
disposed below said first simulated sub-membranous
fayer and comprising al least one elastomeric layer,
wherein each clastomeric layer of the 41 least one
additional simulated sub-membranous layer has a
lower densily than any elastomerie layer of the st
composite layer.

41, A surgical trainer, comprisiog,

a simulated human tissue structure, COMmprising:

a simulated membranous layer comprising an clasto-
meric layer reinforced by at a fibrous layer; and

a simulated sub-membranous layer comprising an «las-
lomeric layer underlying the membranous layer,
wherein cne of the simulaled membranous layer and
the simulaled sub-membranous layer has a plurality
of integral finid channels, a material comprising said
one of the simulated membranous layer and the
simulaled sub-membranous layer defining walls of
the plurality of integral fluid channels.

42, For use in # surgical trainer, an incisable simulated

human fissue structure comprising:

a plurality of simulated membranous layers and a plurality
of simulated sub-membranous layers, sach simulated
membranous layar being relatively denser lhan any
simulated seb-membranous Jayer, each simulaled sub-
membrancus layer being relatively thicker than any
simulated membranous layer, and each simulaled sub-
mermnbranous layer being relatively easier to dissecl
than any simulated membranous layer, such thal the
simulaled buman lissue structure includes;

a first simulaled membranous layer having an elasio-
meric layer reinforced by a fibrous layer selected (o
reprodduce g resislance 1o cutting exhibited by actua)
bumsn membranous tissue;
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a first simulated sub-membranous layer disposcd below
gaid first simulated membranous layer, said first
simulated sub-membrancus layer being substantially
thicker than said first sunulated membranous layer
and including an elastomeric layer having a lower
density than the elastomeric layer of the fiest simu-
lated membrinous layer and selected to substantiallty
tactilely simulate human subcutapeous fat, such that
said first simulated sub-membranous layer can
readily be dissected using a blunt ohject;

a second simulated membranows layer disposed below
gaid first simulated sub-membrancus layer and
including an elastomeric layer reinforced by a
fibrous layer, whergin the elastomeric layer of the
second simulated membranovs layer has a higher
density than the elastomeric layer of the first simu-
Jated membranous layer and 1s selected to reproduce
a resistance 1o culling cxhibiled by actual coree-
spendipg human membranous tissue, such that the
second simulated membranous layer is relafively
harder to dissect than the first simmlated membranous
layen;

a second simulated sub-membranous luyer disposed
below said second simulated membranous layer, said
gecond simulated sub-membranous layer being sub-
stantially thicker than said first simulaled membra-
nous layer end comprising an elastomeric laycr hav-
ing a lower density than the clastomeric layer of the
second simulated membrancus layer and selected to
reproduce s exture and hardness exhibiled by actual
human musele tissue;

et additional simulasied sub-membranous layer dis-
posed below said first simulated sub-membranous
layer and including an elastomceric layer baving a
lower densily than the ¢lastomeric layer of the first
simulated membranous layer and being selected to
reproduce a lexture and hardoess exhibited by actual
corresponding buman sub-membranous tissue; and

an additional simulated membranous layer disposcd
below said first simulated sub-membranous laycr
and including an elastomeric layer reinforced by a
fibrous layer, wherein the elastomeric layer of the
sdditiopal simulated membranous layer has a higher
density than the claslomeric layer of the first simu-
lated membranous layer, and wherein the fibrous
layer in the additional sinmlated membrancus layer
is selected to reproduce a resistance to cutting exhib-
ited by acteal human membrancus tissue,

43, An incisable simulated human tizsue structure, com-
prising a plurality of simulated membranous layers and a
plurality of simulated sub-membraoous layers, each simu-
lated membranous layer being relatively denser than any
simulated sub-membranous layer, each simulated sub-
membranous layer being relatively thicker than any simu-
lated membranous layer, and cach simulated sub-
membranous layer being relatively easier (0 dissect than any
simulated membranous layer, at least one sub-membranous
layer being readily dissected using a blupt object, a mem-
branous layer disposed at a top of said incizable simulated
human tissue structure being less dense and relatively easier
1o dissect than each other membranous layer, the plurality of
simulated membranous layers and simulated sub-
membranous layers being disposed such that at leasl one
simulated membranous layer is adjacent lo at least one
simulated sub-membranous layer.

44, An incisable simuvlated human tissue siructore, com-
prising a plurality of simulated membranous layers and a
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plurality of simulated sub-membranous layers, cach simu-
lated membranocus layer being relatively denser than sny
simulated sub-membranous layer, each simulated sub-
membrancus layer being relatively thicker than any simu-
lated membranous layer, and each simulated sub-
membranous layer being relatively easier to dissect than any
simulatcd membranous layer, such that said simulaled
heman tissue structure inchides:

a first simulsted membranaus layer, said first simulated
membranous layer comprising at least one clastomeric
layer reinforced by al least one fibrous layer; and

a firsi simulated sub-membranous layer disposed below
said first simulated membranous layer, said first simu-
laled sub-membranous tayer being subsiantially umni-
form in appearance and substantially thicker than said
first simulated membranows layer, comprising al Jeast
ane clastomeric layer baving a lower density than any
clastomeric layer of the first simulated membranous
layer, such thal said first simulated sub-membranous
layer can readily be dissccted using a blunt object;

# second simulated membranous layer disposed below
said fimst simulated sub-membranous tayer, and cormo-
prising at least one elastomeric layer reinforced by al
least one fibrous layer, wherein each elastomeric layer
of the sceond simulated membranous 1ayer has a higher
densily than any elastomeric layer of the first simulated
membranous layer and is selected such that the second
sitnulated membranous layer is relatively harder to
dissect than the first simulated membranous layer; and

a second simulatcd sub-membranous layer disposed
below said sccond simulsled membranous layer, said
sccond simulated sub-membranous layer being sub-
stantially thicker than said (irst simulated membrapous
layer and comprising at lcast one clastomeric layer
having a lower depsity than any elastomeric layer of the
secomd aimulated membranous layer.

45, An jneisable supulated human tissue structure, com-
prising a plurality of simulaled membranows layers and a
plurality of simulated sub-mcmbranous layers, cach simu-
lated membranous layer being relatively denser than any
simulaled sub-membranous layer, each simulated sub.
membranaus layer being celatively thicker than any simu-
lated membranous layer, and cach simulaled sub-
membranous layer being ielatively easier 1o dissect than any
simulated membrancus layer, such thal said simulaled
human fissuc structure includes:

a first simulaled membranous layer, said lirsl simulaled
membranous layer comprising al least une elestomeric
layer reinlorced by s! Jeast ane librous layer,

u first simulated sub-merobranous layer disposed below
said first simulated membranous layer, said first simmu-
lated sub-membranous layer being substantially thicker
than said first simulated membranous layer, and com-
prising at leasl onc elaslomernic layer having a lower
density than any clastomeric Jayer of the first simulaled
membranous layer, such thal saigd firsl simulaled sub-
membranous layer can readily be dissecied using o
blunl obhject;

a second simulated membranous layer disposed below
said first simulated sub-membranous layer, and com-
prising 1 least one elastomeric layer reinforced by al
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least onc fibrous tayer, wherein each claslomerie layer
of the second simulated membranous layer has a higher
densily than any elastomeric layer of the first simulated
membranous layer and is selected such that the second
simulated membranous layer is rclatively baider to
dissect than the first simulated membranous layer; and

a second simulated sub-membrancus layer dispused
below said second simulated membranous layer, said
sccond simulated sub-membranous layer being sub-
stantially thicker than swid first simulated membranous
layer and comprising:
at least one clastomeric layer having a lower density

than any elastomeric layer of the second simulated
membranous layer; and
a plurality of vessels filled with simulated blood.

46, A surgical trainer including a simulated chest cavity

and simulated lungs, comprising:

an exlcrior cover cncompassing a substantial portion of
the surgical trainer, the exterior cover having a pre-
defined outer upening defining an operative site,

an inner chamber disposed within the exterior cover, the
inner chamber including a predefined inner opening
disposed adjacent ta the predefined outer opening, the
itner chamber being configured to hold a charge of a
pressurized gascous fluid when said predefined ioner
opening is scaled, the inner chamber being coupled in
fuid communicalion with a source of pressurized gas-
cous fluid;

a first incisable simulated human tissue structure disposed
io cover the predefined outer opening, the first incisable
simulated human tissue stucture including at lsast a
simulaled membranous layer, each simulated membra-
nous layer comprising 4t least one elastomceric layer, a
surface of the first incisable simulated human tissuc
structure being substantially flush with respect to an
outer surface of the exicrior cover, such that when an
incision iz madc thal peneirales the first Incisable
simulated human tissue slructure proximate the pre-
defined outer opening, ibe inner chumber is accessible
via the predefined opening; and

a sgcond incisable simulaled human tissue structure dis-
posed to seal the predelined inner opening, the sccond
incisable simulated human tissue structure including al
least a simulated sub-membranous layer, each simu-
lated sub-membranows layer comprising at least one
elastomeric layer, an exterior surface of the sccond
incisable simulated human tissue structure being dis-
posed beneath the sxierior cover, such that when sn
incision is made that penetrates the sccond incisable
simulaled human tissue structure adjacent o said pre-
defined inper opening, air is expelled from the inner
chamber through the incision in the second incisable
simulated human lissuc structure,

47. The surgical irainer of ¢lairn 44, further comprising an
inflatable structure simulating a lung portion disposed
wilhin said inner chamber, said inflatable structure being
coupled in fluid communication with the source of pressur-
ized gascous fuid, such thal the inflatable structure is not in
Auid communication with the inner chamber.




