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Experimental Study of Tracheal Replacement Using a
Porous Prosthesis (Marlex Mesh) or a Non-Porous
Prosthesis (Modified Neville’s Prosthesis)

Katsuo YOSHIYA
Second Department of Surgery,

Niigata University School of Medicine
(Director: Prof. Shoji EGUCHI)

Experimental cervical tracheal replacement using Marlex mesh or modified Nevile's
prosthesis was performed in 29 mongrel dogs. Animals were divided into five groups.
In group 1, 7 dogs received tracheal prostheses composed of Marlex polyethylene mesh,
previously made airtight with autologous fibrocollagen tissue. In group 2, 10 dogs received
tracheal prostheses made of Marlex polyethylene mesh with Marlex polypropyvlene mesh
inside, previously made airtight with autologous fibrocollagen tissue. In group 3, 2 dogs
received Modified Neville' s prostheses wrapped circumferentially with Marlex polypropylene
mesh. In group 4, 6 dogs received modified Neville’ s prostheses wrapped circumferentially
with sewing ring made of Marlex polypropylene mesh with autologous fibrocollagen tissue.
In group 5, 4 dogs received modified Neville' s prostheses with sewing ring made of Marlex
polypropylene mesh and fibrin glue.

In group 1, stenosis of the lumen occured in a large number of animals due to
overgrowth of granulation tissue at the anastomotic site. In contrast, in group 2, formation
of granulation tissue at the anastomotic site was delayed, and partial epithelization of the
inner surface was obtained in five of the ten dogs. However, only one case was successful,
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with the animal which surviving 49 months after replacement, and obtaining complete

epithelization and no stenosis.

In groups 3, 4, and 5, the complication of prosthetic migration was prevented, but

infection and formation of granulation tissue often occurred at the anastomotic site. The

results indicate that neovascular organization of the porous-type prosthesis at the time of

tracheal replacement was important to avoid the formation of granulation tissue, and to

induce epithelization.

prevent the formation of granulation tissue at the anastomotic site.

The non-porous prosthesis (modified Neville’ s prosthesis) did not

Further investigation

is necessary to prove the usefulness of new materials for this procedure is necessary.

Key words: tracheal prosthesis, porous prosthesis (Marlex mesh), non-porous prothesis

(modified Neville's prosthesis)
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[ETBEOFRFEE LTE, EEWELTRETH
R AYEETO LR EE LV, LhL, 20D
HEEFCIBRAL S O IR, FHEUR O UIRE, AHFT
Hog#t b 0BBHZINL T, BEKEEYS
T2 2R OUKREREIL, fE2RON1/2085F
BEBE®RT, 9 5cm ¥R TW3Y, LaL, Thllk
OWHOTE TSRS LELHEE, RAKECL2HE
DBHETHLHY, BE RPChbIReTHRECHER
T ARASEREELRL. fk REKELLTO
AR L ARASE, @ vV a—-vFa—-TiE
EAMEOBEHEEO ATERE, @ Marlex mesh &
Ay vasf TOATREC>WTHRFEZIATER. 5
E, ALR®EL LT, porous type (Marlex mesh) &
non-porous type (Neville ATE®) 2o TERH
BEET, ThOOMER - BRAC>WTHRR L.

&R & H &
1. RS LURB AR
k& 8.5~17.0Kg (F¥ 12.0Kg) DOHERER-K2988
%\ fz. Pentobarbital sodium 25 mg/Kg ¥,
SENFEL, 715 R-60 ATFRREC CHREER
%‘ﬁof(_.
2. RBAHE
a. %1 (heavy Marlex mesh ¥, 7IH)
polyethylene monofilament mesh (heavy Marlex
mesh) WTEEH 5cm ODATERE (EEH 12mm -
B 16 mm) 2FEL, AE 12mm OAFT VY LA

BoOFTREY AR, MERROBITHRAC 4 AR (24
~44H) M2 AAT, mesh ORICH&8% M X ¢,
K[EE L XSO, EHcHERR 7 HOEHT
SECBELL. 0~6 SERLYVERL, WEHERL No.
1I~5 ¥k, HEAEWMHE ATKERCEAL, 30
HY T RAF AR THEERE, No.6, 7 123-0KY 7
oYL YRIECHEERAE L. No. 7 REFL2EHEK L
Tha W& L.

b. 932 (heavy Marlex mesh+fine Marlex mesh

B, 108D

Marlex polyethylene mesh (heavy Marlex mesh)
iz Marlex polypropylene mesh (fine Marlex mesh)
HPEED LB 3 5em DATESE (BEH 12mm -
B4 16mm) #FR L, A7 v L 2ABOTELNFE
L, #ERAOMTHAPICHE AL (26H25 110 B :
F38H), BEREM THE I L ICATIESHER R
HOELSECBME L. No.9, 10 k< 88T,
REEWE ATKEACIEAL, No. 8, 11~14, 16,
17 33042V = 2741 & AREHEA %17, No. 15
2 3-0BARC L AHEBEXIT-. No. 9, 10 BX
S L ATRES 2T 308 ) = 25 AAIC X 5 RS

Berfr-oi.
c. FEBE3 (Neville ATKR®+fine Marlex mesh
BEE, 2B

Neville ATREDORETH BB A <1, R
% Marlex polypropylene mesh TEE -7z Neville A
I5% (& 50mm, /2 16mm) #4-0RY 7Y a2—
NERAROFEHTRES THERA 2 HOBERRECBE L
(Fig. 1).
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d. %4 (Neville ATRE +fine Marlex mesh
BB+ HFEREE Marlex mesh U v 7B,
6 5H)

AR S LT Neville ATRED sewing ring
DRREMS fodic, FOENHARCEDIAL, BE
8% T%E & 1 i: Marlex polypropylene mesh @ Y
v I%, FSEa R L7z Neville ATEED sewing ring
REE L. ZhEHERR 6 BOBEHKE W 3-0 R
To vl ROBTRATEAT WA L (Fig. 2).

e. FEE5 (Neville ATR® +fine Marlex mesh

Vv I+ 707U B, 4T

FOAERPNCHE 2 A LM% 4 < 7o¥h, Marlex polypro-
pylene mesh @Y v 7% Neville ATZED sewing
ring CHEE L, 0 v 72 ERERA 4 BOETRY
30K 7l v ROBERETYSE L, mesh &

Marlex mesh

Marlex polypropylene mesh ring with
autologous fibrocollagen tissue.

Fig. 2 Schemtic diagram of Modified Neville's
prosthesis

5

Marlex mesh

Fig. 1 Schematic diagram of the implantation
of Modified Neville's prosthesis wrapped
circumferentially with Marlex polypro-
pvlene mesh

Marlex mesh

el —

—— 5%

Marlex polypropylene sewing ring

Fig. 3a Modified Neville’s prosthesis

Fig. 3b Modified Neville's prosthesis Marlex polypropylene sewing
ring
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ORI LR oD EEie 7 « 7V vREA L
(Fig. 3a, b).

£ - LRI 5 BRELLEBUAEE A HE (SM 1g/
H, PCG 30~6077847/H) ¥/3#E0 (CEX 250 mg/
B) #b5 L. BHE#L D ABECAESENCEEL, B
B REGCRERE GBS 2 BRE L.

& ES

a. £E&1 (heavy Marlex Mesh £) (Table 1)
B APIC KT 4 BEIE A A EBRICER L 72 Marlex

mesh ¥, BFESTHEE SH, AEZEETHY (Fig.
da : BHEMHET L No.l1 b)), HBEFHCE
S L, Marlex mesh %% - T\ 7 (Fig. 4b).
D 6 Pz >\ T, BPEPEETLIAAbBRILOR]
FOHZTH T, KOWBER L IAPLEHATAL
KENEO—HE L OWEROAFHE L BRENL
bihte, ATLKENED EEILLT+5T, EREH—
WThAbhizbDRE3IBDOATH . No. 2, 4, 7
&4« 3H18, 5HR, 1 HATYSTRENEL, K4
7HA, 5HA, 1HATEBEIEX¥IcH Marlex mesh

Table 1 Marlex polyethylene mesh previously made airtight with autologous
fibrocollagen tissue
resected complications
No. ring results infection insi‘f}gg{:rmy stenosis epithelization
1 2 opetative death (=) (=) (=) (=)
2 6 7M. sacrificed (=) (—) (+) ()
3 3 16M. sacrificed (=) (=) (+) partially (+)
4 0 5M. sacrificed (+) (+) (+) (=)
5 2 3M. sacrificed (=) (=) (+) partially (+)
6 2 IM. died (=) (=) (+) partially (+)
7 0 1M. sacrificed (=) (—=) (+) ()

Fig. 4a Photograph that shows the inner surface of an opened specimen
obtained from the dog No. 1
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Fig. 4b Photomicrograph of a section obtained from the inner surface
of the prosthesis ; specemen was obtained from the same animal
as shown in Fig. 4a

Fig. 5 Photograph that shows the inner surface of an opened specimen
from the dog No. 5 sacrified 3 months after reconstruction
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BEAHBTE<EDbRTELT, BHRIT LA
FRHELTRY, WERLRNAFC L A aeEr
FlLTWwih. No.5, 6 1A cfsELeicLTE
Y, No.5 23 7 A BIBMIE S ¥/ d* Marlex mesh
BTRELERLFEERTHEEI L, ZhboYsHON
FWRIE A bR h - 1o b, Marlex mesh OWHEICK
FRFEROMF I L APENL LT (Fig. 5). No.
33 HMAEBCBRRECAFHE+BDLL, 9HAE
DREZETET, 2 hFTORBEOBIFHE, LD R
7.
b. & 2 (heavy Marlex mesh-fine Marlex
mesh ) (Table 2)

10814 LB RATLERTED LN - THI
WEHL VB E ZAFWEC I IRERTED ORI A
IKEREO LR eflicabh, 551 FRelEe
bloyEsEe EEEEZ SR, No. 12, 16 35K
BREREOHIEC L. No. 14 RIEATEELE
GO 7THF1IRE3IEI I AOBEFREONELR
Wichote, 6FIE3 ARG 4E2 HAORII, g
DD ST, 3HTAEIRIFEELL No.
11 M - BilloyaHc 22BN omE L RER LD
niz (Fig. 6). Zhilyskse, RREr ALLKEC
AT A8, BRI EMShABCREET 2 Y e
FEOEBELBEETEL L. ZOMIE mesh OFHARN
REZGALIIREA 110 He B S SEHATH L2, £Ric
bl VHEBOFE L mesh OBHEABIEL TV

REE L ALREVZIER CLRET, REELHHEY,

TR 6 ) AE L v Mo a R 2B 0PN
BL, B AIKEORELAEL, 154 A% B
M. WEPLD 1lecm T, LEEahic
2B R > Tuieh, HEAYWEECER AT IEL
L, £l it Tuwiz. No. 10 [IBHEHE4 »
RE»5, BEfWEE 3 HE, BHUWAEC 1 HF,

NI AREEREER Lo, B, ATLKEOPE
BEETH-T. Ll, 6 BAHBELY, ATEKED
PO FHE mesh OMAFLBEBHAEEL, HAY
HHONAFOR ML, BAWATRSECARIFICL
BRREREL, 4AF2H A TCRAWAEHNEE ORE L
fnote.

DLEX DR &R OBRLHE ST 5 &, BB
L hBHIEE 6 o, BEERERINE, EB2 Tk
3~124F CFH6.2HH) €, RER1D No.2~7 D
1~57f CFH2.5HA) LB, AFHEDER
Bahbht., i, HBRATL, £B1 No.2~7 O
ALSBEORMC S bAATKERMIIER CHEES N
PPl sTwiz. b 1HTiEsd 50 No. 13 i
3F 9 HATCEHEIEYT BT, 2RETYATERUA
ITRERMOBEL, AFEERLEDLLIh -k
(Fig. Ta, b, ¢). %1, WAW& L1l 2 it s
ETRB-1H, WERr LT Z2RF L 2R E
Ui,

c. RE 3 (Neville ATSEE +fine Marlex
mesh #7EE) (Table 3)
B AZBF <7 Neville ALKEORE% Marlex

e WE o 24 (No. 9, 10) 7. No.9 polypropylene mesh TH - 24Tk, 261& b A
Table 2 Marlex polyethylene mesh+Marlex polypropylene mesh previously made
air-tight with autologous fibrocollagen tissue
red complications
No. resecte It ithelizati
© ring resuits infection insi%gg;:ncy stenosis epithetization
2 11M. sacrificed (=) (=) (+) partially (+)
. 3 16M. sacrificed (=) (=) (+) partially (+)
10. 2 50M. sacrificed (=) (=) (+) partially (+)
11. 2 3M. sacrificed (=) (=) (+) (=)
12. 2 27D. died (=) (=) (=) partially (+)
13. 2 45M. sacrificed (=) (=) (=) completely (+)
4M. died _ — — H
14. 2 (prieumonia) (=) (=) (=) partially (+)
15. 2 16M. sacrificed (—) (=) (+) (-)
16. 2 6M. died (=) (=) (+) (=)
17. 2 14M. sacrificed (—) (—) (+) (-)
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Fig. 6 Photograph that shows the inner surface of an open specimen
obtained from the dog No. 11 sacrificed 3 months after
reconstruction. Stenosis has occurred at the anastomotic site.

Fig. 7a Photograph that shows the inner surface of an opened specimen
obtained from the dog No. 13 sacrificed 45 months after recon-
struction. Stenosis has not occurred in any part of the prosthe-

sis.
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Figs Tb A cross section of the specimen obtained from the dog
No. 13. There is no stenosis in any area.

Fig. Te¢ Photomicrograph of a longitudinal section taken from the inner
surface of the prosthesis from the dog No. 13 sacrificed at 45
months.
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Table 3 Modified Neville’s prosthesis wrapped circumferentially
with Marlex polypropylene mesh

tod complications
No. resecte results
ring : : suture .
infection insufficiency stenosis
18. 6 18M. sacrificed (—) (migration) (=)
19. 7 2M. died (+) (migration) (=)

Table 4 Modified Neville’s prosthesis+Marlex polypropylene
mesh with autologous fibrocollagen tissue

resected complications
No. ring results infection inszlflftig{:ncy stenosis
20. 4 19M. sacrificed (+) (—) (+)
21. 4 7D. sacrificed (+) (+) (—)
22, 6 6M. sacrificed (+) (—) (+)
23. 6 6M. sacrificed (—) (=) (+)
24. 6 9M. died (=) (=) (+)
25. 6 5M. sacrificed (—) (—=) (+)

Table 5 Modified Neville's prosthesis Marlex polypropylene
mesh sewing ring+fibrin glue

red complications
No. | Tesecte results

rng infection insilflftizl;:ncy stenosis
26. 6 20M. sacrificed (+) (=) (+)
27. 6 5M. sacrificed (+) (—) (+)
28. 7 36M. sacrificed (+) (=) (=)
29. 6 11M. sacrificed (=) (=) (+)

ISEO®BNA LR, 1 FNIERES G0 L. Marlex
polypropylene mesh THW 5 Z &tk »Th, IR
B ¥ 2 h4, Neville ATS®ED sewing ring Z/K &
BhbHEELLRL.
d. B 4 (Neville AT%% +fine Marlex
mesh #78 + B RIEGHE Marlex mesh
ring 2¢) (Table 4)
6F1- b, AIKEOBBIA LRI ~h, 36
RIS, 5SRO RSFHE LSS b (Fig. 8).
e. B 5 (Neville AT&EE +fine Marlex
mesh Y4 +7 471 8) (Table 5)
4 B, RIS EBENAE LS OREIH, ATE
BORBECBELME LT, KFEE o246
Bots, ZOERTYE Neville ATREOR SR HE

TEih otk (Fig. 9).

E S

SETEC AT LR AR OMERES TR ],
PIBEO G & B Z & 2l ORI EEEE & SR
#, SOHEHECRE L s OBREO® X 3 SR
B b HAMERESE S L LT 5, FeBeAEo
HAD DD LFERERTH 0, FRIC L HEEEE) & B2
Woo L AHVEEI AR E VI BRIBECS D, K
BERAH TR ML 2B EE 4 RIER S 5.

SEHENEE L TEEYSOBHES I LBE50K
BTHEO LD ORHKEOME IR~ Ikl z BV T
HahTwb, REAKEEL LTLELREBGLLTE, D
SEMESHD &, 2) FEREERNRM 2 CHE TR
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Fig. 8 photograph that shows the inner surface of an opened specimen
and modified Neville’s prosthesis obtained from the dog No.

20 sacrificed 19 months after reconstruction. Stenosis has occurred
at the anastomotic site.

Fig. 9 A cross section of the specimen obtained from the dog No.
26 sacrificed 20 months after reconstruction. There is sever
stenosis at the oral side.
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NEFOT &, 3) AFHELORERD D&, 4)
RBHoRZhe{nT &, 5) ROV L&, 6) A
BErRELETEbhZ L ERELLRE. Zhb
DT RTCOGEHEHET 9% > ALMENE, BfE
DEAHFERET, ALKEOME L UTEEM BB
FiE, (1) mesh &R® porous type & (2) tube AD
non-porous type & AKHEh A, porous type DAL
SEIHERIESD D, AEO LEEAENETES
n, KEMEHN L, PEEEEETIHEIV. non-porous type
DODATEEIEZRA I AR H 50, WNE
OEEBEIRTES, BYs L COBERBRIENF<
T ORERORFHH LBERENET ORIV LD
RENRDDH., ThbOELLEREINTRENMIBAED L
ZARERIIHE T VIR,

porous type DATEE T mesh WB CHBZEYBA
S, TORBENIE LR THETFESNRS LD
SEEREOo—EBIEER LT3, 1950 ERD & v
EALD DRFY LAY OEBA vy 2 Il L BEE
BRECHEED, 19600 FR ALY 5L vBO heavy
Marlex mesh X 2E&Er & hic. A v v 3AK
KEEN T, B A v v 2 OB A EFT S
I TCORIROTF & LTEHOLUEDYS, 7170 v,
M, b MERR E AR RS Ehis. heavy Mar-
lex mesh XHBERFTCZERL TN, AE~DH
FR, BELEEIC & 2 KMERE L & RERSRED
KEDERENID. —F, Peason H% %, heavy Marlex
mesh graft & 2 ROFHZE~OBEHEE T, mesh
O E @O TEE, #VzFLVBOLA Yy v 2DL
THOBABEORENEON, BREIIATT S 7 b
MEO ERER RSz L& LT\ 5.

S5 1 T, Polyethylene monofilament mesh (heavy
Marlex mesh) & T# 5cm DATEEXIERL, *
F L AMOTREANE L T4 8N (24~48) BE
BEPICERDIAA THEOMMEERZFRRIC L0 A v v a
O H* BB S REE LB LOERVHLT, 856
D TEFEECHHE L. BHEMEET LA No. 1 ©
AILEEOBEN S, BHEFICIE Marlex mesh (3
BEMCIEOKEERC L VBRI WNEL TR TH -
o b, BHEHIEEH Marlex mesh OREICBREMED
HWHEBEIPHBEL, BFRFC L 2YyaREL 2L
fo. BOOMAPIICER L EEAREE R v EIC
ARLBEBLTCOIEERECEVTIR, BYThHsr 75
7 FOFERIETONT, IHLRERRERCERIC L)
BEaff->TwBHEMTE, REx bR SR

NFEFIRETH S EE 2 Bhl. heavy Marlex mesh
CREE £ D EA L-AZEERIC X 5:8RRZEDOREA T mesh
D pore size L HEELELZ LS. mesh @ pore
size W2LT, BHRLY FREFKEFORRBRED
ERRBOBET 260 DLOBRL LVEBEEREY
AL, ThUTTREBRENILORE LR, FhllE
TIRAFHECEEROL LR 55 DRS D, pore size
T 1,100 2 @ heavy Marlex mesh TIIRAFHE P
BEME A bR, pore size 7Y 300 ¢ @ fine Marlex
mesh MBRFLEREAONIZERE L.

SE8% 2 T, Marlex polyethylene mesh (heavy Marlex
mesh) CAHBHEEI & - TRIFAHREDH S Marlex
polypropylene mesh (fine Marlex mesh) #H#EO L
RATEERER L, EB1 R AT v L ABoX
KR P LB AMNCE AL, BEREMCRES Y
Tobh DR BT, 81z S ~GRRIAIEEE OB
T AREREORN L ERMLOREN AR SN, mesh
Oz A A HECY & B L 52>, No.9,
10 D2 Bl RELAFEET, ATKELIEvwmeW
ELBlTHEH, WIRIYETL AT 5/ ARZEN
BAoKE< L VIR R L. MAYaTRYETRE
B 5RO ER CEBBARIRIC X - CGREIRZFES A L
PTwEEL LR KREYAELLATLRFOHE
ALIIY AR E L A b 58, WA E  B3EEE
FHIcWBld B oWEEICOVTE, BEKENEER
IwvEBEbhic X, ATRE DKM OE AL HRH
L ABHEEOEBICHFCELRDeh ST

IO 2R & Marlex mesh i X 5RKAKEOER
Bk T, [RETEGTHE TICEDAA L fine Marlex
mesh (3 48M 7T, BIFELI mesh XHHLEH,
MBI S pore HBRICE 50~60 pum OBE I EM
ME#RD, ZOFEEEGHH L fine Marlex mesh £
LREHERT T mesh BEBELIRTED, &6
EAEEHRC LML FRLLR TV RAT, ERERC
FTH o BRTW5E, bhbhOERTL, HiF
PICHE 2 A BB OBER ST mesh OBEILE pore
BloMfThd-lcbELbhdH, —HFEHLBELL
ZEREVMTORENEBI D, B4 mesh OBEH
BEABRTET, SLEHCEXOHIERLIETCOR
ORI O AIFREENSREL XL Bbh
5. M— No. 13 BUNR3IFIARBBELEE L ET
BEER L OBRIRZFEL A S itk - T

SENHOBRELEOREIBRORECH - VESR
THAHEZELBFES EThV. ATRBCRVTh, %
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ORENREELE, CRBELRELIVEHE RS
ZENEE LVEABO1OTH S COSEEE LES
BERMEDOH %5 Marlex mesh b B UL RBTHLHEE
CAERCEE LBRELETEErbABRLZBLIZ LI
Hske -t

AL, PIEZRO® Polypropylene B oD
A7 v hEA, BEENEoR EE KRBT RN S
BT as -7 v @& L1 Marlex mesh ©X %
SEOERBEROE, ATSERBE~OBRMAELLE,
R FHTHHOTY Y 2 v F 2 — 7 2 —BEC
PR L-ERT, MRORPIERL, BETF2bil
EHITREFE ELh, BERKELO—ENALLR
foby, PIBEOBEER & LRI+ TH - o L HE
LTwa, i, MO 54EEEBTEETL 22T,
BEYBh & ERALDREA{RT HEE LT, FEXE?,
HERER, BEEEGRLETCORBIEYTHA &
OHELE L, HEOBHEHKSEOTRALELR
b s,

non-porous type DEHERIA TEE» A\ T-9E1T 1948
4 Daniel @31 2 Y 2414 (a0 &), HI A,
AF Y VARRF—NTF 2 — Tl EORODEEOTIRE SR
EEah LR 5. R CRIFAHE L 2 hic Neville
type O ATFE L nonporous type D>V 2V F o —
Ty u v BOBEEY LV OFL DT, AETE
Tid b, KEHcEh T 5. Neville i3 straight type
DATRE I & 5 FE %406 (KERFETHROTE294,
EMEBLLFD, bifurcated type DATIREBERL L5
B ENEBRO4FNCIT - 7 8 LD, Neville B
HOERIED TRIFTH 50, BIES® 0 Neville A
TREOHEREIR, &L KTT - ERER s E b,
Neville ATSEOMEAR YY) av Ao DFRE
B L OBV &, 2ORDATREOYER
COMBCRIBRENRE 0, LI ATREOEBA
KZHZEHHELL.

Neville ATEEOEBOKS2F > iz, REY
Marlex polypropylene mesh T8 - 7= 3 T, 2
Ble b ATSREORE,E A b, B mesh TES K
FTHATSTH k. X B sewing ring kB %
A bz EPRELEL, BFEMRCHE S Marlex
polypropylene mesh @ ring % sewing ring IZ&
L, EB#EAHsBROL L EMNE LI-ER4 TilR
BoRREERI NS, WEROBRE L AFVRLE
FIZRE L. TORPIELALFR%EE < 12 mesh
# Neville ATRED sewing ring L& L, BHIFS

BAOBERFIC 7 « 70 VIR LLERS T, W
ORGP L HIBE - AR L L MERAN S O, H
BRI Z LW B LAY, ALKEOHBKD
RinhFDO—RWEEL BN WEST 4 Neville A
TREOBFES SRS OHBFAM LB 51, Neville
AT&®E O BAMIC Marlex mesh %% O A
TAEETHLERRLIER, B UavTa8oln
LEHKBED cutting X 2YEHOBEAHH S
ot Ehi, MEHEDODS porous type DALER
TELTHEMATREHAEL, Hr0RBET- 1,
YWEHOMBLNRMIRTH S LR T VS, BEHS
i, EHRHB LLEMATRECEZAWEEELTV
BEDFIEAET - o hd, fBHTET ST, 48
SR B2 15 L 5 5 porous type 7, TUY
HRRZIEH L ATSEORENLETSHAH L LT
WA,

—H, ALKEOMEO FREAZLT LS SHER
LOBELHD. BHELWE, 25— va—5F4¢ v
TlizvVavFao—TErONEREL LT Y av Ay
YakftMLicF 7 Aan— i vEED A TREDERT
BER1E3HDACEFHA®E, EEBEHIFLLV
H5VCIHEBEREYBNE LEVWATIEE TS, O
SELLTOBREI-ICRLADE LTV A, NMEH
b, YU avBATREOERT, ATKEONEE%
R T A L L VBROBHBEG b, UWEH
EEBLWTATRE L KE BREESE LThE, R
BYUIB I TR AL LD, MELROBARLT LY
DBRWELTWA, FELM L, BEEOHFETS
SENTERCAEERME Y RET 5 RHLER LIE
BHOATREORBR T, THcbb, @mfilicy <
A ha—F 4 v 7 LicF 8 vipreghiEg oo ) a—
VEBIO A TRE W TOMMER AR A BOFERAEOER T
B® 665 BHE TOBEXT-c. ATKBOFRRM, &
L OKRBUC AFERCRERELIE A>Tl &
L, BEEEOHEHBEIEN &L THIMEMREMT
HBHEELTWA, ZDX5K, BEWMCHEBEMEDE
hi-#EAEV5 2 ik b nonporous type DA T
fETH, KEKELLTHSTEL LV OHELLD
H, 5%, porous type ¥ LU non-porous type D
Hiekwt, Lo IWEEEEGHS L SRR & 5 RE
PLBLEPRS. 4O Marlex mesh ¥ XU Neville
HEHME S TORE T, bTr 1ADLTE - oh
fine marlex mesh #AEH LB T, SHHER A
OEREBDLIEIACBELISERANE SR,
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1 Fo

T—LlyZAAy¥YaBIU Neville ATREOHK
BREATRE AT, HEXRXETRIEFEOERN
HRET, UTORRLEL.

1. BCHHMCHE LA EFEMR THE S 87 heavy
Marlex mesh 12X 5 ATREL, PIBERED, &K
BH5Th-icht, WEROBFRELATIEOHM
TD Ay v 2 OBHAEL -

2. fine Marlex mesh OWIERNIZL b, WEHDOH
HFWENENRL LD T h, REO+4 % bRk
‘Bohlhoic, b 1fKsT, 3IF9HALD
o iReE, BY, BATERERNEDY, HE2bC L
Blbx@Ro .

3. Neville AT&EIIEM% Marlex mesh THLL,
¥E#C Marlex mesh ring ##& 45 Z & T#KED
REBHF SRR, YWEROBRL LRI REL
Fa L.

4. porous type DALKEIHREEED &R~
O+ OISR ERO ERbicpE L Bbhi.

5. non-porous type DA LEEIWET BT
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