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Bours al room temperalure. and examined according
to  Pyrogen  Test in General  Tests of the
Pharmacopocia of Japan,  There was no report of
pyrogenic substance in TERUDERMIS™,

® For  preparation  of  the  extract.
TERUDERMIS™ was cut into strips and extracted
with 0.67 ml. of saline per | em® for 24 hours at
37degrees C.

*H For preparation of the suspension, the
TERUDERMIS™ was cut inte slrips. added with
0,67 mL of salinc per 1 em®, and suspended by a
slass mostar,

Clinical Studics

FEfficacy Clinical Trials of TERUDERMIS™
Artificial Dermis

TERUDERMIS™ Agiificial Dermis was applied to
96 cases in 0 facilities for efficacy test.

The subjects were 67 patients with full-thickness
dermal defeel. 27 patients with oral mucosal defect,
and 2 patients requiring concavity reconstruction,
50 out of 67 cases with full-thickness dermal defeet
were treated with shin split-thickness skin grafl
transplantation,

1} Evaluation btems

All cases were evaluated for the following four
items:

Granulation (dermis-fike tissuc)

Adhesion

Analeesic effect

Amount of exudate

The following four additional items were also
evalunted for the graft transplantation cascs.

Degree of graft taking

Success rale of graft taking

Degree of contricture

Effects of contracture

2} Total Evaluation

For full-thickness dermal defect, 35 out of 67 cases
were evaduated to be "Uselulness satisfactorily"”
{52%).

For oral mucosal defect, 24 out of 27 cases were
evaluated to be "Uselubness satisfactorily " (89%).
For concavity reconstruction, all 2 cases were
evaluated to be "Usefulress satistactorily ™ (100%).

<Stnrage Conditions>
Keep dry. Keep away from heat. Avoid dircct
sunlight.

Packaging
<Collagen Monolayer Type>
Code munber TO*AQOGNS { TDHAOIINT | TD*AN25NI 1 TIP*ATOONI
Size (cm) 2.5x2.5 2.5x5 3x5 10x10
Packages (per box) 5 1 1 i
<Silicote Membrane Type>
Code number TH*AQN06SS | TD*AQI38) | TD*AN258) | TD*A100S)
Sive (tm) 2.5x2.5 2.5x5 Sx5 10x10
Packages (per box) 5 | 1 I
<Mesh Reinforced Type>
Code mumnber T*MO06S) | TD*MO13S) jTD*MO25S] TI*MI00S]
Sire (em) 2.5x2.5 2.5x8 5x3 10x 10
Packages (per bax) 5 | 1 |
< Drainage $lits Type>
Code number TD*A [00SD
Size {cm) 10x10
Packages {per box) 1

b
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TERUDERMIS™ Artificial Dermis

Please carefully ecad these instrections before using.

Product Overview

TERUDERMIS™ is made of a low antigenic
atelocullagen that is produced from a call hide
collagen climinated the telopeptide by a preparation
of protease. Due to treated by a preparation of
thermal cross - linkage process, biocompatibility of
the collagen itself is not compromised, a thus
cnabling TERUDERMIS™ ta reconstruct dermis-
like tissue (granulo-like llsv.m,) by the patient's own
cells,

< Characteristics >

TERUDERMIS™ ;

1. reconstructs dermis-like tissue by the patient’s
own cells.

2, alleviates pain by well adherence to the wound.

3. apply to deep wounds {exposcd bone, tendon,
inuscles, etc.).

4. good biocompatibility offered by the preparation
of thermal eross-linkage process.

3. low or absent antigenicity.

6. duc 1o manufactured in aseptic condition,
itvmediately available for gralting.

Product Type and Materials

Product Type:

Collagen Monolayer Type

Composed of collagen layer to increase structural
stability and accelerate infiltration of fibroblasts and
capillarics.

Materials:

« Collagen layer: thermally cross-linked
atelocollagen produced from o calf hide collagen
Silicone Membrane Type

Composed of collagen layer and silicone membrane
layer to prevent infection and control moisture flux
and Muid loss.

Materials:

* Collagen layer: thermally cross-linked
atlelocollagen produced from o calf hide collagen

» Silicone membrane: silicone

Mesh Reinforced Type

Composed of collagen layer and silicone membrane

layer enforeed with mesh inserted.

flagen layer: thermally cross-linked
collagen produced from a calf hide collagen
licone membrane enforced with mesh: silicone,
poiyester mcsh

layer te prevent infecdion and control moisture flux
and fiuid loss with,

Have many drainage holes through collagen layer
and silicone membranc layer.

Materials:

» Collagen layer: thermally cross-linked
atelocollagen produced from a calf hide collagen

» Silicone membranc: silicone

Indications

Dermal  defects duc to burns. trawmas  and
operational wounds, and lor clefl pulate operation
and mucosal delecets.

Cautions

« Immediately temove TERUDERMIS™ when
allergy appears.

* Must not use for a patient who has a
hypersensitivily to protein, produced from

an animal, in the past.

+ Carry out anti-infection therupy when develop a
fover rapidiy and find a sign of

infection during TERUDERMIS™ has Dbeen
applied,

* Pay carelud attention when applying te the paticnts
with bronchial asthma or disposition 1o allergy
symptoms such as urticaria.

* When using the TERUDERMIS™ Drainage Slits
Type, TERUDERMIS™ Siliconc Mcmbranc Type or
Mesh Reinforced Type with drainage holes made in
them, there is a risk of granulation tissue growing
through the drainage holes and involving the
silicone layer, making it difficult to remove. Be
careful of the formation of granulation tissue alter
onc wcek has  passcd  since  apphication  of
TERUDERMIS™, and remove the silicone layer
before pranulation tissuc prowth over il If the
silicone layer is involved in the granulation tissuc,
transplant a split-thickness skin grafl afler complete
surgical removal of the silicone layer. IT the split-
thickness skin graft is transplanted  without
removing  the granulation  tissue  involving  the
silicone. mnecrosis or uleer could oceur in the
periphery of the residue siliconce.

- TERUDERMIS™ applicd to the face could cause
severe contracture of the wound.

Precautions
= Do not apply ointment to the wound or under
TERUDERMIS™. [Ointment could interlere with



cellular infiltration in the collagen laver.}

« Completely remove or excise any crushed tissuc,
‘contamination, blister, eschar, seab., necrotic tissue
ar infeeted site in the wound, ifany. Peeform carelul
hemastasis, cleansing | disinfection, washing. etc.

+ AT the bone or (endan in the site to which
TERUDERMIS'™ is applicd is extensively exposed
with no possibitity of blood inflow  lrom (he
adjavent tissucs or there s bleod flow abstruction,
the capillarics and cells  will  not  infiltrate
TERUDERMIS™ and dermis-like tissue will not be
lormed. T such a ease. provide the means to sceure
blood  flow  using  conventional  trentment,
[Oiherwise TERUDERMIS"™ may peel ofl’]

+ Store at roony lemperature. avoeid excess humidily
and dircet sunlight.

* Do pot sterilize

» Do not use i the package is damaged or
contaminated.  Use inunediately afier opening the
package. Discard il not vsed tnediadely.

» The aluminum pouch is for shading and moisture
prevention, An aseptic guarantee of the produet is
anly ingide of inner paper pouch.

Instructions for Use

Dermad Defects

£) Complete careful hemostasis and cleaning to the

wound. In case of an infected wound, excise all

infection siles.

In case of burn, excise all necrotic tissue followed

by caretul hemostasts.

Caotion : In ease of bacterial infection, excision

should be done at the infeeted sites {ollowed by

careful hemostasis.

2) Cut TERUDERMIS™ to the same shape but a

shightly larger size than the wound, and apply it 1o

the wound,

Caution : In case of Silicone Membrane Type, the

collagen side should be put face dwwn
onte the wound surface. Do not apply
upside down.
(If the shiny silicone layer is placed onto
the wound surface, TERUDERMIS™
will be removed without dermis-like
tissue formation.)

3y Graft by conventional teclmiques and sutured or

stapled.

Caution:  When good drainage is reqquired to remove
exeessive exudate or there is a risk ol
infection recurrence in the wound alier
removal of the inlected sites, make
dramage holes alf over TERUDERMIS™
(similar to the deminage on a skin gralt),
usc the TERUDERMIS™ Drainape Slits

Fype, or cut TERUDERMIS™ into pateh
grafts and spply them. {Othenvise
infection could recur,  Accumulated
exudates could push TERUDERMIS™ up
amway from the wound or wash out or
climinate the collagen laver.]

4) Cover the area with non-adhesive dressing and

lightly press and wrap with thick gauze dressing.

For wounds requiring wet conditions. wel collon or

gauze should be placed belween non-adhesive

dressing and gauze dressing.

Caution:  Place TERUDERMIS™ on lhe wound
surfaces  with  adequate  pressure,
Capillary infiltration 1o form dermis-like
tissue s interfered by excessive pressure.
dead space belween the wound and
TERUDERMIS™, or TERUDERMIS™
slips ofT the wound surface.

53 The outer dressing shoukl be exchanged depend

on the amount of exudate on TERUDERM[S™

Caution:  When there is a risk ol infection
recurrence in the wound after removal of
the infected sites, apply an absorptive
dressing to absorb and remove the
exudate draining from the wound.
Exchange the dressing every day uatil
the exudate is reduced. Wash the
TERUDERMIS™ applied to the wound
every time (he dressing is changed.
[Otherwise infection could recur.}

6) Hematoma or stagnation of exudate is obscrved

uttder the TERUDERMIS™ when changing the

ouler dressing, remove it, cleanse the site and repeat

procedures 4) and 3).

Caution:  Momitor the wound treated with the
TERUDERMIS™ everyday. If there is
cvidence  of infection, or  purulent
exudate under the TERUDERMIS™, it
shoufd be removed and exchanged with
a new onc after  cleansing  and
disinfecting  the  wound  surface
immediately.

Ty The silicone layer should be detached after a

dermis-like tissue lorms, and split-thickness skin

graft shouid be transplanted.

Cautions: * Must not transplant split-thickness skin

graft  immediately  afler  applying
TERUDERMIS™. since the grafl may
bu separated.
» I dermis-like formation is not
reconstructed 7-10 days alter applying
TERUDERMIS™, remove and reapply
TERUDERMIS™ or another
conventionat trealment.

* Take caution 1o prevent invasion of
bacteria, and drying after applying the
TERUDERMIS™ Drainage Slits Type and
Collagen Monolayer Type.
8) Postoperative care of the split-thickness skin
grafl should follow the protocol for conventional
autograft.

Oral Mucosal Defects

B) Complete careful hemostasis and cleaning to the

wound.

2) Cut TERUDERMIS™ 1o the same shape . but a

slightly farger size than the wound, and apply it o

the wound.

Caution:  The collagen side showld be put lace

down onto the wound surface,
(If the shiny silicone layer is placed onto
the wound surface, TERUDERMIS™
will be removed without dermis-like
lissue formation.)

3) Graft by conventional techniques and sutured or

stapled.

Warning: Make sure TERUDERMIS™ is fixed
completely.  Detachment  may  cause
suffocation by dysphagia,

Cautions: + Place TERUDERMIS™ on the wound
surfaces  with  adequate  pressure,
Capillary infiltration to formn dermis-like
tissue is interfered by excessive pressure,
dead space between the wound and
TERUDERMIS™, or TERUDERMIS™
slips off the wound surface.

* Monitor the wound treated with the
TERUDERMIS™ cveryday. If there is
evidence of infection. or purulent
exudate under the TERUDERMIS™, it
should be removed and exchanped with
a new onc afler cleansing  and
disinfecting  the  wound  surfacc
immediately.

* Do not apply the TERUDERMIS™
Drainage  Slits Type and  Collagen
Monolayer Type to an oral mucosal
defect  wound.  [TERUDERMIS™
applied to an oral mucosal defect could
be removed  or  contaminated by
mastication, food residue, or saliva.]

+ Cut TERUDERMIS™ 1o the same
shape as, but a slightly larger size thao
the oral  mucosal  defeel.  and
fix TERUDERMIS™ so that its silicone
layer covers the wound margins.
[Otherwise the epithelivm may extension
on the silicone layer, making it difficult

to be removed. )
Nonelinical Studies
<Implantation and Transplantation Test>
Two studics were underiaken in the study of
TERUDERMIS™: subcutancous implantation study
on rats, and the applying to dermal defects prepared
on rats,

- Neither rejection ta the TERUDERMIS™ nor
histological abnormalities were reported.

- TERUDERMIS™ enabled early fibroblast
infiltration, capillary formation and the
reconstruction of dermis-like tissuc on histological
observation were reported.
<Acute Toxieity Test >
Extract* of TERUDERMIS™ was administered
intravenously to male and lemale rats (30 mL/kg)
and mice (50 mL/kg), and suspension®* (mice; 100
mL/kg, rat: 30 mlske) was  administered
subcutancously. There were no report of morltality
and abnormality of body weight loss.
<Subacute Toxicity Test >
Extract of TERUDERMIS™ was administercd
subcutancously into male rats for 28 consccutive
days. There were no report of adverse ¢vents in
abnormality, body weight changes, urinalysis data,
hematological dala, macroscopic findings. organ
weights, and histopathological observation.
<Cytotoxicity Test >
TERUDERMIS™  was immersed in  Eagle's
minimum essential mediom (MEM) with 2.5% calf
fetal serumi, and incubated at 37 degrees C for 24
hours.  After cooled and [itrated. pwt it on the
culture medium  and  incubated Hela-$3  cells.
There were no report of interfere of cell growth in
increase  of the number of dead cells, ecll
deformation, poor growth, ete,
<Skin Irritation Test >
Extract off TERUDERMIS™ was administered
intracutancously to male Japancse White rabbits.
There were no  report  of  abrormality  in
administration  sites such as reddening, edema,
blceding, neerosis, cte,
<Antigenicity Test >
Antigenicity was studied by helerologous PCA
reaction and subcutancous recaction to implanted
material. Good  biocompatibility  of
TERUDERMIS™ with fow or absent antigenicity
and forcign body reaction were reported.
<Hemocompatibility study>
Afer suspension®* e administered
subcutancously to puinea pigs. There were no report
of hematological and Hood biochemical response.
<Pyrogen Test >
TERUDERMIS™ was extracted with salinc for 72

e,
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_ 1. The collagen layer is made of a low antigenic alelocollagen that is produced from a call dermal
Compasition, Smackire and Gthag 4 collagen efiminated the telopeptide hy a preparation of protease.
kndications 2 2. Dug to weatment by preparation of thermal cross-linkage process, biocompatibility of the collagen
Cautans 2 ilself is not compronused, thus enatling the TERUDERMIS collagan layer itsell 1o reconstruct
Precautions 3 dermistike lissue (granute-like tissue) by the patient’s own cells infiltsation.

3. Qllars exceffent adheston and reduces pain.

ingiuctions for Lss 3 4. Applicabie to teep wounds {exposed bore, tendon. muscles, etc.)
Keys 1o Success 4 5. Four types are available: Silicone Membrane Type, Mesh Reinforced Type, Collagen Morolayer Type

£xamples of Standard Usage (Sificerie Menbrane Tips) —————— 5§ and Drainage Slits Type.

SimicheE And property of £6%3gens . B. Silicone Membrane Type andd Mesh Reinforced Type are equipped with a siicone
Yoo meambrane Iayer {or silicone membrane reinforced witk polyester mesh} to prevent infection and
Normal deremis and Darmis-like tissue 7 control maisture flux like exudates
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8. Due 10 manufactured in aseptic conditions, TERUDERAMIS is immediately usable for application.
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Composition, Structure and Others™

TERUDERMIS Artficial Derris consists of the botiom layer, which is made of a low anligenic
atelocollayen 1hat is produced trom a calf hide collagen eliminated the telopeptide by 2 preparation of
protease. and the sficone tap layer that prevents infection from outside and controls permeaability of
watar such as exudation, etc. Collagen Monolayer Type {consisting of the botiom layer only}, Mash
Reinforced Type {with mesh reinforcement in the top laver) and Drainage Slits Type (for draining
cxudales} are alse avarlable.

Application

Derma! defect

Silkcane memirang

Product Range

Cullagen layers: Atalocnllagen praduced liom a eall dosmis
Silicone membrang: Silicone

Mesh: Polyester Sikicona membrann

Four types
available

Collagen taver

@ Drainage Slits}Type
Suitable for drainindlexudales

fona Membrane Type

ndari! tyoe with

ilicone membyrane anached 1o
collagen layer

Silicane mambrana refhloced
by pelyesier mesh

® Mesh Reinforcad a
Silicone mematane is ) Appfied 1 cases like filling and

sesislant against breakage . Rrosthesis not renuiring a silicone
whan sutured, membrang,

Application
Mucosal delect

@ Collagen Monclayer Type

Indications

Dermat delects due 1o burmns, traumas and operationat wounds, and for cloft palate operation and mucosal defects.

Cautions

* Immediately remove TERUDERMIS when aliergy appears.

» Must not use for a patient wha has a hypersensitivity to protein, produced from an ammal, in the past,

# Carry out anti-infection therapy when develop a fever rapidly and lind a sign of infection during TERUDEAMIS has
been applied

= Pay carelul altention when applying to the patients with bronchial asthma ar disposition to allergy symploms such
a5 i1licana,

*Whon using the TERUDERMIS Drainage Slits Type, TERUDLAMIS Silicone Membrane Type or Mesh Rainforced
type with drainage: holes made in them, thereis a nek of granulation tissue growing through the drainage holes and
nvelving Lhe sficone membrane, making it difficult ta remove. Be careful of 1he formation of grarulation lissue
alter one week has passerd since application of TERUDEAMIS, and remove the sificone membrare helore
granulalior lissue growth over it If the siicone membrane is mvolved in the granulation tissve, ransplant a split-
thickness skin graft after complete susgical removal of the silicone membrane I the split-thicknass skin graft is
ransplanted wilkoul removing the granulation tissue involving the silicone, necrosis or ulcer could oocur in the
neripharry of the resicue silicone

« TERUDERMIS applied to the face could calise severe contraciute of the wound.,

(37 A

 Precautions

: Instructions for Use

H ey N Y

» Do not apply vintment ta the wound or under TERUDERMIS. (Ointment could intesfere with cellular
infiltration in the collagen layer.)

» Completely remave or excise any crushed tissue, contamination, bister, eschar, scab, necrolic
lissue or infected site in the wound, il any. Perform caroful hernostasis, cleansing, disinfection,
washing, sl

Il the bone or tendon in the site to which TERUDERMIS is applied is extensively exposed with no
possihility of blood inflow from the adiacent vssues or there is blood llow abstiuction, the capillaries
and cells will not infilirate TERUOERMIS and dermislike tissua will not be formed. In such a case,
provide the means 10 secure blood flow using conventionat treatment. (Otherwise TERUDERMIS
may peel off.}

= Store al room temperature, avoid excess humidity end direct sunlight.

# 0o not sterilize,

# 0o not use il the package is damaged or contaminated. Use immediately after opening the package.
Discard il not used immediately.

Dermal Defects ®

1.Complata caraful hemostasis and cleaning to the wound.

[Erution JIn case of bactarial infection, excision shoukd ba dene at the infected sitos follawed by careful
hemostasis.

2,Cut TERUDERMIS 1o ths shapa but a slightly larger aize than the waund, and apply it to tha waund,
Caution |fn case of Silicene Membrane Type, the cellagen side shouid be put face down onto the wound
surface. [0 not apply upside down. {If tha shiny silicona layar is placed onto the wound susface, TERLUDERMIS
will be removed without dermis-like tissue formation.]

3.Graft by convantional tachniques and sutured or staplad,
Cantion |When good drainage is required 1o remave excassiva oxudates or thera is 8 risk of infaction
Tecurience in the wound aftes ramoval of 1he infecied sies, make drainage holas all ovar TERUDERMIS
{sirmilar to the dreinage on & skin grafy, use the TERUDERMIS Drainage Slits Type, or cut TERUDERMIS inta
patth grafts and apply tham. {Gthenwise infestion could recur. Accumutated exudatas coulg push
TERUDERMIS up away from the wound or wash out of efiminate 1he collagen layer.)

4.Cover the aran with non-adheslva dressing and lightly prass and wrap with thick gauge drassing. For
wounds requiring wet conditlons, wat cotion or gauze should be placed hetwaan non-adheslve
dressing and gruze dressing.
Cmution ;Place TERUDERMIS on the wound surlaces wilh adequale pressure. Cagpillary infiltration 1o form
dermis-tike lissue or cells is intarferod by excassive prassure, dead space between the wound and
TERUDERMIS, or TERUDERMIS stips olf the wound sutfaces,

5.Tha outer dressing should be axchanged dapend on the amount of sxudates on TERUDERMIS.

{EEI_&T_-_]WH% thera is & risk of infection recunrence in the wound after temoval of the infacted sites, apply an
absorptive dressing to ahsorh and remove the exudates draining from the wound. Exchange the drassing
overyday untd the exudates ara reduced. Wash the FERUDERMIS spplied to the wound every time the
dressing is changad. (Dihenwise infection coutd recur)

6.Hamatoma or stagnation of extidates is absarved under the TERUDERMIS whan changing tha auter
drassing, remave it, cleanse the sits and rapeat procadures 4 and 5.

@Monilm the wound treated with the TERUDERMIS evoeyday, If there is evidenca of intection. of
nurulant exudates under the TERUDERMIS, it should be ramaved ang axchanged wilh a new cne alter
cleansing and disinlecting the wound sirface immadiatety,

Iu



7. Tha silicona layar shauld bn detached aftar a d errvis-like tissua forms, and split-thicknass shin graft

shold be teanssiantad. : Examples of Standard Usage (Silicone Membrane Type} I
! I bt
® hust not transplant selitthickness skin gralt immediataly after applying TERUDERMIS, sifice the graft may be

sensrated. .
* I germis-lica {orrration 1s not recanstructad 7-10 aays After applying TERUDERMIS, remove and raapohy i it " L'.mri’ﬁ-ﬁ.%':m‘

H i TEFUDERMS tauxng vriection
T=RUDERMIS or another convanticnat treatmeny, V and g evening dermisHhe beue
Shing Jerrmiplhe revaHomnion

* Take caufion 1o prevent mvasion ol bacienia, and drying after anplying the TERUDERMIS Drainage Slits Type
and Collagen Monnlayar Tyne.

B. Postoperative care of the split-thicknass skin graft shauld fallow the pratacal for conventional
autograkt,

Oral Mucosal Defects &4 — e e
PRempve/arcise natntc tissup o nlggled Comglee cereful famastasss end clesrng 1 Cut TERUDERM'S 15 the 3ama skape bt 2
1.Completa careful hemostasls and cleaning to the wound. a'rcas tro 1he waund surface, tha wourd Sightly largar siz3 than the woured
. - 1f 2poropriate,

iIn case ot an miected wound, excise all infaction sites. In case af hurn, excise all necrofic tissue
fclkwved by careful hemastasis,

2 Cut TERUDERMIS 10 the shapa but a slightly larger size than ths wound, and apply It to the wound,
aiton |1he collagen swde shald ba cut face down anto the wound surlace. (15 the shiny silicone membrana

15 placed onta the wound surface, TERUDERMIS will b remaved without dermis-like \issite formation.)

{ Whon grod fenage

3| requen 10 mmoyn ewcersag
1| retes, mabe ¢ race heret
H

1

e TERINERMS verg y
knifn, em

3, Graft by conventionat techniques and sutured or stapled,

* Plate IERUDERMIS on the wouna surfaces with adequate pressura. Capillary Infiltration 1o form darmis-fke
tissue is nterlerad by oxcessive prossure, dand space behwaan the wound and TERUDERMIS, or . N
TERUDERMS slins off the wound surace. —————— ——

® Mnqiter the woung tivatad with the TERUDERMIS everyoay. If there is evidenca of mfectian. or pulent 4 ﬁnwﬁéfbﬁédgﬁw;?;um :r’;u;g:?;" J\L;rmr:i’ m;zﬂhﬂuﬂ\.;lrs " 6 ;Twm??liﬁlﬂ:wﬂmlfmd mb&'
axwgales under tha TERUDERMIS, o should be rermaved and axchanged with a now nne afler ¢leansing and membrena 15 1 } slaplar atizr apchang 1t b tha weund overlavd ea JLUDIRAES
disinfacting the waung sitface immadiateky. e - S -

® Do not annly e TERUDERMIS Collaga Monotayer Typn or Drainege Slits Typa 1o an orat mucasal defect nn::li;NSﬂM S ...’ During U'% peried, repince 1hy gowe ﬁfmﬁﬁgﬂ
wound. [FERUDERMIS anphied to an ofal mucasal defect could be iemoved or contarvnated by mastication, i incue Soras o e preveriind w‘ M’:’,,m.;m{;:,;:‘:‘;’ﬁ, f."{?:na:?.?m"
fond rasidue, or saliva.) a m&wm fmamgieeps I Tzﬁ?’iaﬁ‘s”&‘ﬁ.ﬂ‘:f:m&f}m m:;, ;tl::!::‘

ATt

* Cul TERUDERMIS 1o the sama shaoe as. but a slighlty larger size than the oral mucosal defact, ang fix
TERUDEAMIS s 1hat its silicone membrane covers the wound margins. {Olherwisa the enthelium may
axtension on the silcona layer, making it difficull to be removad,)

Keys to Success ; T R
Put dty gaure on the TERUDERNIS and fix it Growth of dsnres-l ka lissea ean be Yen the TERUDE '-IMIS becomes sty
by prssing genly oniored throngh dha wikeone membrna rackl'sh, umsamxd;nmlmu,mm

. . n xeverdd days rRconsiiuct move the s Ieena
Necrote tissne ‘lﬂalnnge hale Wel cotion " 2émrel days it dites
3 E'Iagn.iﬁlygn Fostcpersn# caveat
e 2 S s @ ..E... - R = | . i . ::J:- 'ﬁ};‘vh o :’ ?;\:‘\I;L
- P Spit thoinass hin gl protced lor
1} Excise necrotie tissua. 2] Control drainaga. 3} Keng) muaistened. i \\__'_,./ Soenlont sutagall
Belore azplying the TE RUDEAMIS 1o Stagnaiinn of exwdates ot blaod I TERUBEAMIS dehydrates, dermis- ! — T
the wound, remnove ur excise the [hematomal ani orly interruis the liie: tissue armatioa 1s prevented
necrotic of infetied tissues intiliration of cells and cacilianes bu: Flace ginment gauze v wel colion
completely. also causes a nsk nl infection. Make e the TERUDERMIS tokeep i
drainage holes on the TERUDERMIS to moistened,

diain them

i L e e
Plata 3 spl tiwcknass sk graft Muoxe:tx the 2ppearance of :;H-rhd.nas. Split-thicknes skn grat has 1zkon and tha
1 skingral sk s reconsimcied

= NONSETE



Structure and properties of collagens

Collagen is a protein that exisis
mos1 abundantly in animal skin,
tendon, and bone. The figure on
the right shows the structure of
collagen a long, stender, cyvindrical
triple helix a1 the: center and
peptides known as "telopeptide’ at
both ends. In general, the
anugenicity of the telopeptide
region is assurmed 10 he high
because its shape varies from
species 1o species.

The structure of coliagen from
ammal skin or tendon s lound to
differ depending on the extraction
methodd used. Under certamn
extraction conditions, fibrous
collagen is oblaimed, it is known as
‘insolubie collagen”, and collagen is
uften regularly agaregated and

Molecular Structurs of Collagens
Namual Co'lagen
= d
Wl'lr.';n"c - thaoa varias in d#ferard, soscias)

Inseluble Collagen Fiber

Protraze ipapsin] waatment 0
mirimize antgancitpioH |
Atelogolizgensisolublal
% e

Nmurafster: PO Y Hoxtog aver 37°CH00F

Hent-deanturad stelacoliogen Fibwillar atelocollagen

Strvulita nfiliration nf rails
inthe sexfial

Suaffoks for snounding calls

The phatographs on the right are histological cross sections of the FAC
sponge containing 109 HAC and the sponge containing anly FAC that
were subtutaneously placed in rats and removed 3 days later,

Only a few neutrophils existed in the spange containing only FAC (upper
image}. but saveral fibroblasts had infiliraled into the mixed compasition
sponge (loweer imagel. In an in vivo 1es1, excallent infiltration of fibroblasts o
the mixed composition sponge was absarved due to the presence of HAC.

The graph on the right shows the cell poputation in the sponge containing
only FAC and that including 10% HAC that were subcutaneously implanied
in rais and removed 3. 7, 14. and 28 days alter implantation. The surnber
of cells within a constant area in the histolugical ¢ross seclion was
measured, and Lhis value was converted into the cell population per square
centimeler, The cell types were judeed based on shape.

In the sponge centairing only FC, the number of neutrophils that had
infiltrated the sponge was greater than (e number of monocytes and
fibroblasts at day 3 alter implantalion; at day 7, the number of neutrophils
decreased, and the number of morocyles and fibroblasts continued to
increase until day 28. Therefore, this spoange was almost completely

oyl A 24
FACIHAC=911
nlnkdrcahiy
IRtk
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mutually coupled in this structure. Insotuble coltagen molecules strongly combire wilh each other by
crosslinking al ke wiopeptide rogion, and it is natural collagen structure of 1ha skin and tendon.
Lnzymes like pepsin enable the resolution 2ng remaoval of telopeptides. Such collagen that lacks the
lelopeptides is referred 1o as “atelocollagen” Alelocoflagen exhibus low antigenicity because it lacks
lelopeptides. The wiple-helix siructure of collagen disintegrales when a solution of atelocollagen is
heated. This is keown as "heal-denatwed collagen® (HAC). On the other hand, under condifions of
neutral pi and 37°C, atelocellagen molecules agarecate mutually and reaularly and form a struciure
similar 1o that of insoluble collagen. This is relerred Lo as itrillar atciocollagen’ (FAC). The collagen
layer in TERUDERMIS is composed of a mixture ol FAC and HAC.

Charecterization of spongy matarials

Mechanical preperties . .
| Sampte '_'%EEE:‘SI;_I_EQTT;FFO';' gig;:;‘;::; rng!rl?etll::] Cetular ectanty”
Asslocoliagen isue | 156 100 + .
Hea}-de_na(men al;ozo'lagen 15 [1_5)' ) B2 100 N Y s
Fibrillar atelocoiagen | 1776 (174] 82 4 - | C

* Danng e vty Fongbivas
The upper table irxlicates vasious characteristics of each collagen formed by sponge shape, HAC has
fovs machanical strenglh and resistance to collagenase. bul it was feurd to ncrease the infiftrating
atulity and activity of fibreblasts in an in vitro sludy. In contrast, FAC did not aftect any properiy of
tibroblasis, but it has high mechanical sirength and rasistarce (o collagenase, and it was shown to
contnbyte to the In vivo stability of the sponge
We prepared @ sponge composed ol only FAC and one composed of FAG with 10% HAC, and we
ther compared the characteristics of Ihese sponges. The mechanical stength and resistance to
collagenase of the mixed composition sporge were agual 1o those of the sponge composed of only
FAC. However, the infiliration ability and activity of the galis in the former were higher

R TNEY

absorbed by day 28

In the sponge containirg FC and 10% HAC, the number af neutraphils that
hadinfiltrated the spange was considerably less than the number of the
other cells by day 3, and decraased neutrophils therealter.

The nuimber of monocytes and fibroblasis increased until day 7, and is )
gradually decreased theraaltor, Therefore, it was suggested that this sponge FACIHAC=EN

f . " . . e FACIFLadla o ulagun
was retzined for substantially until day 28 and contributed to tissue filing. HAG Haabbralaml rivkeoigen

- Normal dermis and dermis-like tissue _

Qbservation of normal rat skin under a scanning electron microscope revealed thal the collagen fibrils in
the rat dermis are bundled into heavy-liber lorms and that they assume a wavy, foided structure. It is
thought that this structure of collagen contribules greatly to the flexibility of the dermis.

In an experiment in which TERUDERMIS was grafled into a full-thickness skin wound in a s, we
found that a1 8 weeks after the implantatior, the wavy, folded structure of collagen rad formed at ihe
region where TERUDERMIS had been applied. This tissue was flexible. We distinguish this
connective tissue Irorm a mere "scar lissue” and designate it ‘dermis-ike tissue”

On the ather hand, in another case, the full-thickness skin wound was allowed ta heal without any
treatment. Wa found thal the collagen fibers farmed horizontally tines at the region in which the
woung was first created. This sirueture is known as a scar tissue, and it is hard and lacks {laxibility,
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Biocompatibility Tests : Clinical Studies {Efficacy Clinical Trials of TERUDERMIS Artificial Dermis)

TERUDERMIS Articial Dermis was applied to 96 cases in 6 facilities for elficacy test

<Implantation and Transplantation Test»11-13

Two siudies were undesaken in the study of

TERUDERMIS- subculanrous implantation study on

rats, ard she apphyng to dermal defects prepared on

rats

*leither rejection to the TERUDEAMIS nar histological
abnormaliting wara reporied.

* TERUDERMIS anabind early isenblast indiltration, caplllary
formation and the reconsinction of seimis-like tissus on
histological obsarvation were renorted.

<Acute Toxicity Test>

Extract” of TERUDERMIS was admimistered

intraverously to male and female mice (50 ml/kg) ard

1215 130 mlskg), and suspension”™ {rats. 30 miska,

ruce, 100 mLUAg) was administered subicuslaneaysly

There were no repont ol marialy and ahnormality of

hotdy weight loss

<Subacute Toxity Test>

Extract” of TERUDERMIS was administered

schcutaneously into male rats for 28 consecutive days.

There weie no report of adverse events in abnormality,

body weighi charges, wiinalysis data, hemataological

dala, macroscopic findings, organ weighis, and
histopathological ohsorvation

<Cytotoxicity Test>

TERUDERMIS was immersed in Eagle’s mmvrmum

essental medivm {(MEM) with 2.8% calfl {e1al serum,

and incubated at 37°C for 24 hours. Afser conled and
hllrated, pot it on the cullure medum and incybated

HeLs-83 cells, Thare were no report of inledsre of cell

growah in increase of the number of dead cells. cell

rdefonmation, poar growlh, exc.

<Skin Irritation Test>

Extracl” ol TEAUDERMIS was administered

Anpkying TERUBGERMIS ta dormal daferes
prapared on AL, 1S

3rd day
Cells infiltrated tmxgugh the taitam of coffagna
tayes. Collagen spange shape is still maintained.

Tth day

Spangn structure of eollagen deformed and
changrd to gal stiicture Fitrobitast and capillarins
infilimled ta the geater of the tollegen.

Tke subjects were 67 patients with full-thickness dermal delect. 27 patients with aral mucosal defect,

and 2 patients requiring concavily reconstruction.

50 out of 67 cases with ul-thickness dermal defect were 1reated with thin split-thickness skin grall

transplaniation,
1) Evaluation ltems
All cases were evaluated for the following lour items;

* Granulation {dermis-like tissue} ® Adhesion ® Analgesic efiect ® Amount of exudates
The following four additionzl items were also evaluaied for the gralt ransplantation cases

* Degree of gralt taking ® Success rate of graft laking
8 Degree of contraclure ¢ Effects of contracture

2} Evaluation Result on Effectiveness
For fuli-thickress dermal defect. 32 out of 67 cases
were gvaluated to he *Elfectiveness salisfactorily”

{48%}. For aral mucosal defect, 23 oul of 27 cases were —e Shes
evaluated to be "Eflectiveness satisfactorily” B5%). For '

concavity 1econstruction examples, two out ol two
cases were cvaluated to be “Edfeciivenass
satisfactority” {1009}

3} Evaluation Result an Safety
Abnormal fluctuation of clinical study values or side
ellects that result from TERUDERMIS were not
found in all cases.

4] Total Evaluation
For lullhickness dermal defect, 36 cul of 67 cases

woere gvaluated 1o be “Usefulness satisfactorily” (82%).

For oral mucosal defect, 24 out of 27 cases were
evalualed 10 be " Usefulness satisfacionly” 89%).

For concavity reconstruction. all 2 cases were evalvaied

1o be "Uselulness satisfaciorily” (100%;).

6) Evaluation Results of the Graft Transplantation Cases

Following correlations were confirmed on 50 twith thin
split-thickness skin graft transplantation} out of 67
cases iwith full-thickress desmal defect),

Dermal dafacts
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o biiA
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Dermal defects
et
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Qenl muzosal defacts

=TT £ arm by
. 'r.uh! s

Oral mucosal defecta

intraculancously 1o make Japanese White sabbits Correlation between time . fobowan
Tlere were no reper (s of abnormality 1n administration until the treatment of E o oo
siies such as raddening, cdema, bleeding, necrosis, split-thickness skin 55 ’;:;I
el graft after the application %5 X
<Antigenicity Test> of TERUDERMIS and gB| o
Anligenicity was studied by beleiofogous PCA reaction degres of graft taking 5| dwes
Al subculaneous reaction to implanted materi?! Gaod - §E|  fremed
hiocompatbility of TERUDERMIS with lows or absent 10th day B3| swsapinge
anligenicity and fereign body reaction were reparted. Fibroblast and racillahs infillrated throughout the 22 Nes .
<Hemocompatibility Studys collzge larvie, and thir darmis fika tissua is I wren !
After suspension’” was adminisiered subcutaeously to rReansinkted with minimum ivlammation, zy] Do o . |
auinea pigs. There were no sepoit of hematological and Fa o N ali 0% ) i
blood biochemical response . ) Dugras ol guabitaking
<Pyrogen Tests Specinan | Keerual shin
TERUDERMIS was extracied with saline for 72 bours at Correlation between Eutorstogmd E N P T L
reom tempeiature, and exarwred according to Pyrogen degree of graft taking 173 sl \ 3 ¢ 5 ! N
Testin Gereral Tests of the Pharrmacopeia of Japan. and degree of 5 G ! N P . e
Thore was no repod ol pyrogenic subsiance in cantrattire El e J oo e
TERUOERMIS By 0
" Eor oreparation of 1he extract, TERUDERMIS was cut into H few [ ree—— T

strins and extracted with 0,67 mL of saline per 1 om? for & o Ry TS

2¢ hairs al 37°C. ; pooa " it o o
“'Far peaparation of Ihe susnension, the TERUDERMIS was 28th F"“' o o il i e e ™

Extension of erdermis on the dermis litn tiseun is Degres ol cotiraeiure

et i strins arded valh 0 G7 mb af <glinn per 1 rm?, any
susoended by a glass mortar,

abserved.
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Clinical Applications

I Example 1: l The Wound after Scalp Tumor was Excised (bone was exposed) f Patient: 59 year-old male I Example 2; l Diabetic Ulcer {tendon was expased} / Patient: 60 year-old male
Woindwhere saip tmor vras eaeised. Three days after Iha graft, Before application: diabetic ulcer of a 5ot exposed About 181 veeks alter the first application, tha concavity
1 e spfit-Ligknass skingraft had not 1akon 0a U wound The mesh splil-thicknass skin graft has tacen compsetely, 71 anonevrosis. The patient 5ag iabates and B wasfistated.

where the beriosteumwas exsised (Wound in which bone
wars exposed after the seiit-thickness skin grli did net take )

arteriostlerpsis obliterans |AS0).

TERUNERMIS was mada drainagn holes and applied anta Split-thickness skin gratt was placed.
2 thaulcar The second application was performed withina B
fevy veeks,

Atfiration ol TEALDERMIS, Eight waeks after the graft.
TERUDERMIS was atficed to the wo i in which the hone 5
was exposerl

A few weeks atter tha second application: good Threa months after the skin graft.
3 granuiation was senn thaugh blood flow absinuction dua T Apatof edga of tha skin graft was inllamed,

to ASE was strong.

Threa weres after apslication afl TERUDERMIS,
3 Grod granuiation was seen anl magh split-
tRicknasy skin gl was transplaaten

-

TEAUDERMIS was put it the namow strips and tho Wird One year after T skin graft.
application was perfurmed onto the concavity whose 8 flecurrence of dinbetie ulcer was not seon.
granuk-kie tissue is instiffickant,

——m iCartesy. Decamrat af Mastic and Recusinictive Sigary, Hokkaido Liniversiy) [Countesy: Bepartment of Plastic and Rocossinkcliva Surery, Seirst Hamamatsu Hospraly 11
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Clinical Applications

I Example 3; l Degloving Injury {wound where tendon was exposed} [ Patient: 66 year-cld female

4

nelglwing m;ur‘]' uccurming hetwaen tha inft erus and heel.
Lefl tendn Achilis was mpturd jwith 0o soaneursis)

i mouh a%ter having poL injury fwhan the patient was
intedsieer] 1o the Deparment of Plastic Surgary).

Aftor delridamant,
Teeado Achillis was expased [vith no apenaurosis},

Immediated; after application ol TERUNTAMS

TEAUDERMIS was Attached mvor the valnd where tha
endon was exposed and its su:roundings, then it was

sitrad Drainage slits wars cravided an the TCRUGERMIS,

Ih-ee weris a'tor iha apiplicarion.

Capillarins inhitrated ane tha reddizh area pakged
Sevan waets aher the application, mesh s#lit-Mickness
SR Qratt was placed

O wank afier the gralt,
B Over80% of thastin gl has taken,

Faur weeks after the gralt

Slrce a part of tn tanide Achillis was exposed, thin spit-
thicknass sidin graft was applied apain 1o that part or
4w wareks after the first gralt].

Four ronths alter tae operation, Rehakililation was

commaneod from three weeks after thi operation,

r|Kr]m r_)alient recovered s that she could stand, and felt the
spital.

St months atipt the nperation, .
Dorsifleeion and plantarHoxion of the ankla joint wara
same a5 thosa of te sig2 tendna. Thr patient could stand
and walk ising a sofe plate,

8

[Conrtesy: Depast=ent uf Faste Sumery, Xummo University)

[ Example 4: l E:;ciéinnal Biopsy of Skin ;l'ﬁmur-l Patient: 89 venr—olé! male

1

Belore application: skin tumar fsquamaus celf carcinoma
{3CCH on tha back of Jef hand.

Tha chetect wound, without aponeurosis atter excisional
tiopsy, was epgliad with TERLDLRMIS, B

Seven days ahier the application.
Tha TERUDERMIS & protected with siticane gauze and
oiatment, and attixed with plastar bandags.

Poo Bl aed T Ve

Tleven days atter the application; the sificone Yavor was
rimived and the site was protected with a wal ointment
zg, Feurtnen days after the application, rehakilitation
was slared hwice & week,

One manth aftor the applicatian; split-thickness skin gratt
was placed.

Threa moathe after the skin graft.

{Coutesy: Depanment af Plastic Surgery, Almeida Hosgital)

13,



Clinical Applications

l Example 5: I Open Fracture / Patient: 26 year-old mae I Example 6: I Deep Sucral Pressurs Uker | Patient: 53 yeat-old male o
Gustite 111t-02en fractiis by a tral'i accikent. The incised veaitds warn applied with TERUDEAMIS. Deep sacral pressura uicar of 314 o2 wilh subcutancous D-essings wem changed daity inthe early postoperativo
3 o wests afier the application, the silicone membrane 1 pocket. B stage, andthe wound wms imigated. Tan weaks attar the
was removed, and split-thicknass skin grafts were plarmd. application, TERUDERMIS was added,

Tha necrotic tisswa and unhealthy granulation, including Frva waeks aftor the first applicatin: Healthy granulation
2 subrutanaous pockal, wetd tompletely removed surgically, 6 was induced. The exposed bona was covared with the
and the hoey prominence was planed by an csteoiome. vasoularized tissua.

The Iraclres viere infernally tixed. Ta tinsn ihe original Fow muniss after tha application,
2 ooen wuswi, Bouhle pedicle 1an vas remaved adter 4-

adequate Frigation A1 by relaxing incisions, iter debridemiht. Alier meshed splil-thickness skin gratt was applied, the
wound coser] in six wenks,

TERUDERMIS was mashed iy a mosh dermatoma, Applintd (ina yrar atter tha skin gratt. No rocurrence had seen.
onto the wound and covored with absorptive denssing for 8
qick absorption of pus and exwdates.

{Caurtesy. Depaniment nf {mergery and Critical Sace Madwine, Nippon Madwal Schoal)

[Courtesy: Deparimant of Plastic. and Rrconstructam Surgary, Saitama Madical School) L
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