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The Production of Catheter and Medical Rubber Tube from Natural Rubber

s ¥ 2
FIRUINAINUTATINTURS ATUEHIAE

wInUIlAsINNSIAE: m3.8901 fnsinyadde
v a o = } =
ATUEUNIRE: WA WiAe
welaniy BunsgesT

ar S
w1easa INsaan

Wed1aLlas g3and

d IS s
niFnulnsanis: 9A.NINIT0S B

NA.A3.1TY597H UagHe

UUNINENAAITAWBATUNS

WE1n il unthi
UEVIRRT 9ANSR

WILANAR ATFITTO

lasunuannyuaINdIINIUANEZNSTNNNSIRELUITIF

WHHAIAN 2546



UnAnee

nsudRansgautlaannzaanting s AansonanlaaniaguuLLda1sdus
(coagulant  dipping) u?alﬁ%sg’ulm:uugn;@ummmﬁmﬁwmm%’au (heat sensiive
dipping) wudﬁ%uﬁqlﬁm’mazmnua:mmL%qlumm?mmnndmﬁuﬁmﬁuﬁ’umﬂﬁwtn?mﬁ'
foneaalali2E  dwiunisuillsiuantinansssseianansauilalduanfinnisdnaatng
wanzan Faihidiudesliihestlsfiuanlunsndn 7:%n’1?'§uﬁ’mmLmuﬁﬂq'ﬁﬂlumm'ﬁmﬁ
LLmnﬁiﬁqﬁuﬁqﬁ |

Shenarann g anTneeiu LATZ Welilunandnansauilaatn: Tagianas
Juuuuliansdusia(coagulant dipping) s"mr‘u’unfli‘f-‘iuﬁ'\ﬂmmu‘[mﬂmw (straight dipping) A9S
f:mwuﬁmmﬁqmqﬂamﬂmﬁﬂ?:mm 150 — 385 cps.{with spindle No.2) uax chloroform
number Ustanny 2-3 INSIZANTOAILANTUIALAS AN FLTDIR LD fadufiiuasani
Buuredinldun Avnuiintenitnspenilud uas 'ﬁqqmmuﬁamnnwiuﬁqmqimum?q dadl
uafBAMN It UI8IRaeneluN1sINLLL  coagulant kel Taufiranamilazaninennex
WudEandr 150 cps. iatlywiliGouresisaamnildueabivkevideRdneatuiaivl
dnnpnenasudaamitafiy 150 cps. i'lﬁn,lmL'aw"uxmmlu'L“?'ﬂummﬁqtmtﬁﬂ%'u
gnautiaiuly nn9dne (leaching) faenin ansazaty NaOH Hulnd Savinase waz Neosec 7
AN1EENA 1 WUTINTTEUNY 24 FaTu mmsnamﬁmm‘tﬂ?ﬁuﬂ:muﬁﬂ(muﬁ%"um Lowry
ASTM D 5712\wdestjilszann 3-15 lulasnfusdeniy waTwUFEi LN (aging) aaaFnAg
nBnMNaan1Tdne azilAn Tensile Strength amad #74AN Elongation at break iratldey
wla uasdiafautunishidne fansutinussudsting Tensile Strength Waz Elongation at
break LiAnuudasunntin anfunisérednnansazatt NaOH w1 24 dnTaa wldiAn Tensile
Strength NAILNITIRABININ

nIMUAUNTTHAR  Catheter atxrtavanislsenaulaalduitRunamuiestes  Main
tube -qmiﬁmﬂmumm antuRarefianfenlsznauifiniaes Side arm udaiiniega
¥nensrer LY coagulant dlag Inflation tube Aae Catheter namatEEinaanuay
Usenaugnith quﬁﬁmq‘f,mamaLnﬂzfiuﬁﬂmammﬂ'{umﬂmu coagulant BUENN UATORABAN
anfiariuld dhanfomiianmn 14w wudAsensuReunsAR daaidu
Uszians 1.30 Fala Fegnansinldlaeinnisqulnense 5 pa sanfunmsquuuy Mansdusia

w5 i Teeld 15%CaCl, iuansdusm

il



heeaeug iy HATZ Weltlunsudnanadutlasnasiasnis
quluszuugoudumnuatiusfauaannieu Uszneusae 60% HA 100 phr, 15% Atlas G-5774
0.4 phr, 50% Sulphur 1.25 phr , 50% ZDC 1.0 phr , 50% ZnO 0.5 phr , 50% BHT 1.0 phr
uqr 10% PVME 0.5 phr Tatnintng e wudifueen 2-6 5u defiulefidusnisuoumes
Faus 80-117 flAomiiannnnda 100 cps. wasiiuinminspsuanenmniiinetszudng 20-
23 °c Wuwuuguilgampi 100 °C Fmiansfinanatiosuusin Wi deie liilsaii
A 15% § pH lAu 8.5

ArnTessesiadudieand pH renienspeug amBinuannineg
wlios Winnauwezenmnfitesiuugy Wunfunaarlianuiou FaSinndefaantes uax
FaBinngeaddinihesnennug dounnsldarninanuatiossiebifiszalungs
Ethoxylate tridecyl alcohol (RODASURF - BC-840) AT AR EsTa NN ldAnG
Alkoxyethyl fatty alcohol (Atlas G-5774) uaz Nonylphenol ethoxylate (Berol 09) FNAIAL

awaoulagacinanldflaniBinunnsgie ASTM F 623-89 ffunoulsiud
aranenldTEudng 60-80 Lig/g drugneanuilagnasiinanantinenatilsiiuga fhunalussy
fasaeinldiszaing 30-50 Lg/g Lwiﬁiyfumaulun'sm%m"?l"sjmqnndqmﬂ‘i’ﬁqmqﬁuﬂnﬁ

Whiaiguitflunisuanaisaiuilaanisianaumisslszneusoodowine e
LWL Main tube, ANV Side arm fdanaiiy Inflation tube wazihinigugniild
Viiavnlaangniil msransnaaatiagnsintdlaninihfinieulifeufigumgll 100°C
LLﬁoﬁqmﬁ‘iuaﬂuﬁ'\mqra-auLﬂmoﬁmuhﬂfn’m"r’fauimal'fmmt?qlumﬁ'uﬂ?:mm 360
cm/min kazIauNITaN 3 Jundl Mlieaiiacunun 1.5 Haduns vdreuieliRaeaus

MUNALENINEIUTRY Main tube UaY Side arm urUsznaudisinaiu santiwinnasdsenaudin

mnlsangnilafendsiluarsasutiagir udainniseuligniigauugii 70°C huaan 16 41
e dureunsnanGuiwsiEEeuinguauinasasnatnuuuguinet ieusugn Mouan 40-

45 U

v ]
= <4

qmﬁqmmﬂuLﬂﬂurﬁ'mmmnﬁu’lo’w’mumﬁmmﬂ"ﬁnwu%mvifamqmnﬁ'\mqﬁﬁumﬁ
73imn HA-TZ tnaendamaiinaes heat sensitive dipping uaxld polyvinyl methylether ( PVME )
\{luans heat sensitizing agent Angrsfitlsznausat 60% HA 100 phr , 20% Emulvin W 0.5
phr , 50% Sulphur 1.75 phr , 50% ZDC 0.8 phr, 50% Zn0O 0.5 phr , 50% BHT 1.0 phr uga&
10% PYME 0.5 phr n12&n91aei3% dry film leaching &t 1% savinase wisadaenh figoangd
Jeudhuoan 24 $al azamBunndisiufiazaeinldlivdetanandaiaidn 110ug/g

WAR 18 pg/g WAL 20 pg/a ANATAL TelndAaaiunianisdn



Fansuaaviagwnaunsmin ludrlslussdugaamnisy laenisldununanandu
aulanFnd water bath hsiainaaFauliiuununawdewdngds dip fsadenuny
d' L Y L] d‘ v b2 ‘i' N v L4
nandamuanlibidovieswiliiduldas 9 dflesnnisnszanandadiniauenuinsim
uazdsnduiuYiaun
n1r0aAvatResnaINuANNaNaITanaatsiulagiviesaeanaInlaessuud
1 + 1 1 »
Tleudi 70° € Whinaratinatian 6 4alue aldiviasnegnundou ndanthairlldadoenasas
Anuniiusanuganaasdaliiunsndluseudnatindulusesiasnadufiafuuanseannu
NN A MNTIATRIALRNINNTUATINM VB NATARRY  WRTTIAINMUIRLI TS
gruunfeufinaussusnaaugnaziaess anldanduad  douiignaugildesiudiaonumn

l:l d” é’ ol i vz 1 d’f
IWNTUSTEHENRIGNITNINTUY anlenasiguay



Abstract

Catheter production made from natural latex can be produced either by using
coagulant dipping or using heat sensitive dipping method. The latter one is more prefeFabIe
since it provides a convenience and fast processing, so does in medical rubber tube. For
the protein allergy problem, suitable leaching process can solve without empioying low
protein latex for the production of Urinary Catheter.There are several factors impact in both
dipping process as follows.

The compound used from LA-TZ latex for the production of urinary catheter by
coagulant dipping co with straight dipping process should have viscosity at 150-385 cps
{spindle No0.2), chloroform number around 2-3 to éontrol size and smocth surface
appearance. Viscosity of latex compounding and drying time during straight dipping
process has directly effect on the smooth surface for the next step of coagutant dipping. If
the viscosity is lower or higher than 150 cps, it makes surface not smooth. It was found that
leaching with water, sodium hydroxide solution, savinase and neosec enzyme at‘various
conditions, the water solubility protein ( by Lowry method ASTM D 5712) was decreased to
3-15 [,l.g/g with water for 24 hours. At aging condition, physical properties after leaching
showed decreasing in tensile strength but no significant in elongation at break. Comparable
physical properties before and after leaching with aging and unaging conditions, there are
not much different in results except leaching with sodium hydroxide solution for 24 hours,
tensile strength decreased after aging.

The catheter production can start from using stainless mould dip into latex
compound by straight dipping then latex thread was attached on it. After that, side arm was
assembled. The combined mould was then dipped into latex compound by coagulant
dipping. Next, make a hole of inflation tube at the tip of main tube in order to take a latex
thread off and put a balloon on it Then the combined mould was dipped by straight dipping
and coagulant dipping. The final step is vulcanizing and take the product off from the
mould. To obtain the product with 1.4 mm thickness, it took 1.30 hours with 5 times straight
dip and one time coagulant dipping with 5 min dwell time and using 15% CaCi, as

coagulant solution



The compound used from HA-TZ latex for the production of urinary catheter by

heat sensitive dipping process consist of 60% HA 100 phr , 15% Atlas G-5774 0.4 phr, 50%
Sulphur 1.25 phr , 50% ZDC 1.0 phr, 50% Zn0O 0.5 phr, 50% BHT 1.0 phr, 10% PVME 0.5
phr and should mature for 2-6 days with having swelling index 80-117, viscosity more than

100 cps (spindle No.2) also store at 20-23 °C. The temperature mould used at 100 °C and

stabilizer should be nonionic type with 15% concentration and pH not more than 8.5.
The factors influencing the deposit thickness and stability of latex compound

employed were studied. The thickness of deposit was found to increase by decreasing pH
value, amount of surface active agents in latex compounds, by increasing the dwell time,
former temperature, level of heat sensitizer, level of zinc oxide and %TSC of the tatex

compounds. In addition using of non-ionic stabilizer in the group of Ethoxylate tridecyl

alcoho! (RODASURF BC-840) was found to give better latex stability than a use of
Alkoxyethy! fatty alcohol {(Atlas G-5774) and Nonylphenot ethoxylate {Berc! 09), respectively.
The physical property of the Catheter produced were tested and passed according
to the ASTM F 623-89 standard test method. ) The protein level was found to be in the range
of 60-80 LLg/g from the quantification analysis of soluble protein in the Catheter according to
Lowry Method (ASTM D 5712). By using deproteinized natural latex instead of normal

concentrated latex, the sotuble protein level in the Catheter produced was reduced to the

range of 30-50 LLg/g. However, the processing procedures were more difficult to controlled

{atex.

The former for production of Urinary Catheter were designed and made from the
stainless steel. They consist of Main tube, Side arm, which is connected to Inflation tube and

balloon former, which used for dipping balloon. Each former was heated at 100°C in a hot
air oven and dipped into heat sensitive compound with the immersion speed of 360 cm/min.

Dwell time was three seconds for deposit thickness 1.5 mm. After dipping, the former was
put in an oven to dry the deposit. Finally step the former were put together and compose

with balloon to form Catheter. When dry, it was vulcanized at 70°C for 16 hours. The whole
process takes 40-45 minutes excluding curing step.
The factors influencing the latex tube produce from HA-TZ latex by heat sensitive

dipping technigue using PVME as a heat-sensitive agent was studied. The compound

formulations were developed for producing product including determination of a good
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condition in making product. It was found that fatex compound destabilized at pH lower than
8.5 and getting unsmooth surface with destabilized latex. The best storage longevity
compound consists of 60% HA 100 phr, 20% Emulvin W 0.5 phr , 50% Sulphur 1.75 phr,
50% ZDC 0.8 phr , 50% ZnO 0.5 phr, 50% BHT 1.0 phr uar 10% PVME 0.5 phr. Leaching
with 1% savinase and dry film leaching by water at room temperature for 24 hours can
reduce solubility protein from 110 Ltg/g to 18 and 20 Hg/g, respectively. which is very close
to commercial product. The method used for producing latex tube in industry scale was
using pneumatic tube as a mandrel with warm water running inside in order to control the
temperature of the mandrel as required before moving to dipping tank. This mandrel tube
was also controlled by the carrier and receiver devices. After drying at 70°C for 6 hours is
the good condition in taking off the product from mandrel only injection water between two
surfaces. In addition, the thickness is depended on rate of tube moving. The vulcanizing

temperature showed direct effect on color, thickness and cure time.
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