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1. B #H(EGA/PY-3030D, Frontier,

PN

1. Phthalic acid, bis-butyl ester (DBP) (CAS

Japan)

CRAAREHTE E#(GC 7890A/MS 5975C,

Agilent, USA)

A IRE AR RE AT R (Alliance €2695,

Waters, USA)

SO EORE % K FE(XP56, Mettler Toledo,

Switzerland)

B IR % B (RK 1028 H, Bandelin

Sonorex, Germany)

. Vortex i %2 #¥%(Vortex-Gene 2, Scientific

Industries,USA)

VAL 8K SE(XP204, Mettler Toledo,

Switzerland)

)
1. WFEEEST)
2. B R EE R AFE - 80 uL (Frontier,

Japan)

3. PIEE A E10 ~ 205250 mL (Sibata,

Japan)

4. PR IE

Y H
QEIZIEI

No. 84 - 74 - 2, 99.6%, Fluka, Germany)

. Phthalic acid, benzyl butyl ester (BBP)

(CAS No. 85 - 68 - 7, 98.4%, Dr.
Ehrenstorfer GmbH, Germany)

. Bis (2-ethylhexyl) adipate (DEHA) (CAS

No. 103 - 23 - 1, 98.5%, Chem Service,
USA)

. Di (2-ethylhexyl) phthalate (DEHP) (CAS

No. 117 - 81 - 7, 99.7%, Fluka, Germany)

. Phthalic acid, bis-iso-nonyl ester (tech)

(DINP) (CAS No. 68515 - 48 - 0, 99%,
Dr. Ehrenstorfer GmbH, Germany)

. Diiodecyl phthalate (DIDP) (CAS No.

26761 - 40 - 0, 99%, Dr. Ehrenstorfer
GmbH, Germany)

7. Bis (2-ethylhexyl) terephthalate (DOTP)
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(CAS No. 6422 - 86 - 2, 98.2%, Dr.
Ehrenstorfer GmbH, Germany)

8. Bis (7-methyloctyl) cyclohexane-1,2-
dicarboxylate (DINCH) (CAS No. 166412
- 78 - 8, 95%, Matrix Scientific, USA)

S HIFEEL 73T IR 4E AL PVC ~ PE ~ PET
K PP#40.1 mg * fEHEFEE » B EEST
FR o DUE SRR T U A B R R
[EtTEREE P ET T BEEABIX
G SRR R B E R ERE - &

()7t 4
1.n-Hexane (for Gas Chromatography
Suprasolv) (Merck KGaA, Germany) 4. kg Rk o Bl
2. Tetrahydrofurane (for Spectroscopy B #E470.1 mg @ FEHERFEE » BN
Uvasol) (Merck KGaA, Germany) R - USSR T =0 A B AR
3. Trioctyl trimellitate (TOTM) (CAS No. ERAMAHE TR RS E T T - WER
3319 -31 - 1, 98%, TRC, Canada) B3R R BLE R} LU -
4. Poly (vinyl chloride) (CAS No. 9002 - 86 (28 (i P51
- 2, Sigma-Aldrich, USA) 1. fgr it B
5. High-Density Polyethylene (CAS No. i EE R B8 £70.1 me » fETEREE - BN
9002 - 88 - 4, USP, USA) ERanARrR o DU RE AR 7 = A ZAE g
6. Polyethylene Terephthalate (CAS No. ERMEENTE R ET TN WEE
25038 - 59 - 9, USP, USA) B3R BE R EAET IR
7. Polypropylene (CAS N0.9003 - 07 - 0, 2. S R FH ATE L B g
Sigma-Aldrich, USA) (DFFES 2L BIEHEM 10 mg » JOAE
= . mEgoE YR E%ﬁlo mL ©
=~ B8 (2)FFEYPVCHZHE 1200 mg > fIAVYE L

DT RGYIZREET ETE A E — - 5
LR R AR — -

HPVCZ 5 MR A i+ AR RE 305768 » DAY
1. BVH R 2 8 (Direct EGA Analysis) QIRIREA 10 mL -

Furnace temperature : 100°CHfif1
Sy 0 PL20 °C/minFHEE R T E 2
700°C > FFi 178
Interface : 300°C

2. RAHE T E R HE 2
Injection mode : split mode (ratio - 80 : 1)

(37 BRI ST - AFHLBNR G
BUR G VAR 10 pLEARRGIR » fFE
Bl - (ERE RS -

3LANA R E MR F 2 #(Double-shot

&x— BN TZRAKERERR

Inlet temperature : 300°C S CAS Number ?ﬂ%ﬁﬁifg
GC-MS Interface temperature : 300°C EHICC)
Column : Ultra Alloy-Dtm column (2.5 m Polyvinyl chloride (PVC) 9002 - 86 - 2 igg i :(5)8
X 0.15mm i.d, 0.47 o.d., Frontier) High-Density Polyethylene 9002 - 88 -4 400 - 600
Carrier gas : He, 1 mL/min (HDPE)
Oven temperature : 300 ‘C, 32 min. Polyethylene terephthalate 25038 -59-9 400 - 550
Electronic impact (EI) : 70 eV (PET)

3. SO TR BT Polypropylene (PP) 9003 -07 -0 430 - 600
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E— - PVC  PE * PPRPETEGS A FZ {25t F/EHTE (Direct EGA Analysis)
Analysis) Source Temp. : 250°C
Furnace temperature : FJJf100°C > LL20 Source Qual. : 150°C
: Y SE S LY =D . —
°C/min T EFTHE £320°C » £S5 Oven Temp. : F .
g o Solvent delay : 2 min.
. N PN e -
Interface : 300°C 5. V(LA R R T R S
. . . I [ et e o
Microjet cryo-trap : On A B2 Bl 2 SRR AR AL - DU RS

4. RAHENTE R EZ2H
Injection mode: split mode (ratio : 100 : 1)
Inlet Temp. : 300 °C
Interface Temp. : 300 °C
Carrier gas : He, 1| mL/min
El : 70 eV
Column : Ultra Alloy+ -5 30 m (L) X
0.25 mm (ID) * Film thickness : 0.25 mm
(5% diphenyl 95% dimethylpolysiloxane)

& ERIREZH

K (°C/Min.) °C Hold time (Min.)
) 50 0
50 200 0
15 230 2
5 250 2
5 280 2
20 300 8
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Survey of Di(2-ethylhexyl)phthalate (DEHP) in
Polyvinyl Chloride (PVC) Medical Devices in 2017 in
Taiwan

SHIAU-YU FU, CHIUNG-WEN CHANG, SHOU-CHIEH HUANG,
SU-HSIANG TSENG, DER-YUAN WANG AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

In order to investigate whether marketed phthalates-contained PVC medical devices conform to the
administrative interpretation NO. 1001603415, which was announced by Department of Health, Executive
Yuan, R.O.C (Taiwan) on May 23, 2011. Twenty-nine samples were randomly collected by local health
authorities from hospitals, drug stores, medical device stores and manufacturers in Taiwan area between
January and April, 2017. Samples were tested for DEHP residues including intravascular administration
set, hemodialysis catheter, blood bag, gastrointestinal nutrition catheter, etc. In the samples, 11 samples
were made in Taiwan, others were imported. The results showed that 10 samples were positive, and one
of them was even not labeled with warnings on its package. The surveillance results were forwarded to

relative authorities for further corrective actions.

Key words: polyvinyl chloride (PVC), medical devices, di(2-ethylhexyl)phthalate (DEHP)



