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ABSTRACT

A method for the determination of ethylene oxide residues
in sterilized medical plastics is described. The residual ethylene
oxide is extracted from the ethylene oxide sterilized plastic by
water distillation at 1OOOC. and is hydrolysed to ethylene glycbl in
the presence of a trace of sulfuric acid at elevated temperature.
By reacting ethylene glycol with sodium periodate, two molecules
of formaldehyde are formed. The excess periodate is reduced by sodium
sulfite and the formaldehyde is determined- colorimetrically with
sodium chromatropate in concentrated sulfuric acid at 570 nm. Factors
that affect this method are, the suitable time used in each step of

developing the color.

It was shown that the suitable time for extracting
ethylene oxide from plastic material was 20 minutes. The hydrolysis of

ethylene oxide at 98 + 2°C  was completed within 45 ~ 60 minutes and 20



minutes was required for the complete of oxidation reaction The color
was fully developed after heating for 25 minutes and the period of time
requiredc to get the stable absorbance reading was 28 = 35 minutes

after heating., To obtain the best and accurate resuit, the coloration
technique should be done by adding the reagent from the buret as quickly
as possible into the reacting solution, which should be, at the same time,
swirled actively. Also the concentration of sodium chromatropate

and sufuric acid in fully developed color solution should be in the range

of 1.5 = 2,0 mg/ml, and 9.0 = 10, respectively

By using this method, ethylene oxide residues in infusion set
samples were determined, the result was found to be in the range of

8 = 56 ppm.

This assay is sensitive enough to determine traces ot
ethylene oxide residue presence as low as 0,002 mg, per gm (2 ppm.)
in various medical plastics. Because of its simplicity, this method

is suitable to be used in standard equipped laboratories.



fAns sudsznnd

e

v X
U

A o a
NMTIFUAT

v i ¢
UL%HH%@ﬂ?WUﬂﬂUWTst %TQUﬁQﬁﬂiﬁ?ﬁiﬂ u@ﬂ??ﬂ

=

Q’ 4"[”' ° 4 ar Avg
ANsdT llae NTL.BUTT ﬂQlﬂﬂ NInTELL s UL NYINUNITITHY

' 4 v v
IBNTIVIBUNT SAU #1ans 197178 Na.Udrzun quuﬁq M1ﬂﬂ{Mﬁ1%

: ! 2 ‘ - o
auuzun Uinuafi s leaulunareatilunas 39t

e

Qﬂﬂqﬂu

o

I R Ge 4 q% as ¥ . o
ﬂﬂﬂﬂﬂﬂmwﬂWﬁumiﬂﬁﬁﬁLﬁﬂﬂqﬁﬂﬁiﬁ?ﬂuﬂﬁL?Wﬂ?ﬂﬂ



v
WU
o ]
spidheabamn g SR L D o SR i q
1]
UNARHANENOINOYE ooevsnns SR e s ¢ i o 2
ARATTUUTSNAM v vv v e evanros © Bl SRR A g el ; %
TAUNITANTINUTENDY o vt v vies oo T O N D SNt o
TUNNTgUTENRY L.l AER BN G AR AR P 9
] s
TAUNNTANBTHAUAZAWIANHY et Loty nt e LR S a 5
&t ‘
UNi
TR | DR A (< <o S . SR e e S ey ; 1
¥4 AL ¢
2, ﬂaqm;maiﬂtﬂaaﬂutam%%u FORLDN ovoon.s . S oad 4
< ot
Ay aonlonlugruwanafn  1audd

3. paswadTuamLand
P TPy PR S By T SRR WO T BRSSO SO L

IR i a ad : v (4 S %
dis NTALATASRUT UL ANTAYU BEN L”ﬁﬂ%t%@ﬂﬁ’}\ﬂuﬁﬁﬂ

Wiy
i s e e el
5. a;ﬂﬂﬁiﬁﬁhuaz%ﬂtauﬂuu: .................. Sl A8
5ﬂnﬁﬁ5%q08q ...... AR R GRS L R by 84
AR 0L T NEEIRY L. s e Tl R R
9. JUUTINOY L..eaeelle B B S e v e Rt Ly

UsARNATRNMA v e oo enns T s R S e



FAHNNTANTANUT SNBY

4 v
N7 W
it ay . d’i o ar ad ‘1 o
1, 0. pududfvaRBnduaziaindfyzesianieu oantom ..... 72
o & Ad o o ad vl &
1. quaniAntefdnduazalitarfyaeiongay oonlan ... ol
i 4 ' v
o ufoufluanaaznienaeetendau senlm Tunasvalvifie
X
ANTUTAFIINLDD ¢ vveaeoncononsscesas e R |

7 1 Ae ¥ ¢
¥ ﬂﬁilH?UULﬁﬂu?%ﬂﬁ?ﬁﬁﬂﬂmqﬁquﬂﬁiuﬂﬂlﬂ%%au aan lon
1
QONYIIMNANTAABINY veovnnecnranneen Cdss . wosidiat
v v '
4. paniffoufleufieaed get@uzeiinasdiarasmnlium
¢ 1
LONBAU DON L ONUBBEED i aotier e sssosossonsnassnonsses 78
2 « ad < = yqd
5. uandsdinrazuionddu eonton  1auls35204 lecome
C‘Jnd- C}-’laignei-’lu 5000.000000‘00.000009000000’..90.@05 79
S " ad € 3 ‘ya‘i A B
6. vanidiasazuiandau eonlon  lawledBnasilndfigs
v
SRR B T i o ey B
A X ‘1' a A ar 1 Nt ?
7. @rrfvndeunar tulindfnTuanunTa RIUGLOBA e BY
- Py 1 4 v L TASE 4
9. nasLUfuuLiluunn ocbsorbance N9 MEAINLL INTULEN
3 3 o o { or
Taiftun Tnsunlatim uaznsanaustis Anefl oooeeenees 82
1 A 4 2
9, 11Fuulfluum absorbance Vel 3nsnnufiTun
1
asiindnaeii ... Ll R e g
! 4! o 4‘1”&@! o _|AAA
10, udn9ATabsorbancein1ail L lig laAENTLRTYUINAT
a R I 5 ar
And wazenaulanouzesleifee Tasunlniin funin

1
A anaith b e e e e 1 GERR C



4
ANTIN

14,
12.
45
14.
5.
16.
17
16,

19.

4 = LS & A
LU flous zuziaaanasgqulnioudi 100 9. LAY
ik 1
abeopbanael § 4N Ja9A%naTuou L Aunazuuylug L. ... =
1 AI ! ] i
LANIAA absorbancs b 1BAWIUEIIL 10NN
¢ v
wda9nL AnufATuanas L indduyromar ..o, e
g a aA G
aanduiise Ui uau endau aan lanfuan sbsorbance
Avlyn o ¥ o
LMﬂﬂ01u1ﬂwwnﬂiﬂiuﬂ;quniﬂﬁﬂﬁa:nQimqﬂﬁﬁ?aqﬂﬁsLﬁﬂﬁ
v( a ada (v'
aaudufisrea T uan avdan aon lonfiun1 absorbance
Avtyo o yVL o 1AAA aav
Liie lanana s Uil un 44NN 2NNTNIURNTUINAT LAN LA

aaAa

& 1 1
A uEURaTaeT sUz 1201011 L AnUdRTureandLadu fiumn

absorbovnco 000'...0000.00.GDOG.OQ.'G.G.O‘G.GB.B.
' 1
Qs as ar ar ad
AALAUTIE9095 282 128NN T NAUALUTNINEAN L ANTEY
s"é &, v
sonlanfidiasasnle ... .. RS s e :
= ' s Q‘# s . CVQ‘V A
ana1s 3L AT NALT Il AN AU aon ban ludny lnun L nae
4 v 4
FLENAINITUNNY oo v oenn s e e B
's ¢
paniT3iasztondan sanlunuins g uasnITAMULI
Y o ey Wi
Maakaasbanos. 1nY LAAABNATI0N Lo i s
A a fia ad .
aunas 3 asazndTuntendau eenlon

2 Y v o v
oA CTESTRTE SNTE: | B SR R

WU

85

87

91

Qe

80

94

95

4

98



iﬁﬂﬂﬂizﬂﬂizﬂﬂn

5ﬁﬁ : U

1 t

- A ! L7874 o o .
1. LﬂiﬂutmunizﬂzLaawﬂﬁiquﬂuiﬂum 100 9. NUAN
as ) v ad 5 :
Mascimum AbsSthance 28493017 LAY AUAEANT YWY ... 86
o o ¢ L as = ¢

o, mAudUNUETENIZHZ 128 NATAAL AULTUANLANTA aonlan

. “.Y

mjlﬂjqzm\lﬂ 00.‘........I‘.....'.II‘.I...II.‘II. 101

t

ll#s‘la'{ya s A ¢ -~
3, ateddenlalunasdnnueniondau eenlonaindi1nreua L102

a 4
4. NIMUAAT IUTONLAUEAN 2ALTN L.ieeiiiiiiiii il 103



un.
Nfe
ua.
UU .
TH.
Upr.

WU,

ppme.

PPb.

oo

0o

o0

s0

co

i '
$unn 1 SN T valaz dyyanu

¢

=D

Aan

o,

by

1ani

)
=

=)

aaa

=

7
Oy Qe
LAWIN
SN
LUl ung
lunrau
Nad luntou
1
U9
paRALTalLTa
'
aafianaL Tulaen
Normality
Molarity
part per million

part per billion

9N



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	รายการคำย่อ

