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B LM (Polyvinyl chloride, PVC) » HHE
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FERALAE - AIE B C —REQ-2ECE)
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(e 1. AR E R 2 81(Direct EGA Analysis)
1. AR #E(EGA/PY-3030D, Frontier, Furnace temperature @ #/Jif#100 °C » ¥
Japan) W1535E - DIARRE#ER20 °C/minf 2
2. RAHEATE 2L (GC 7890A/MS 5975C, 700 °C » Ffif 1578 -
Agilent, USA) Interface : 300 °C
3. AR EUE B K FE(XP56, MettlerToledo, 2. R E R ES
Switzerland) Injection mode : split mode (ratio : 80 : 1)
4. B I EE %M (RK 1028 H, BANDELIN Inlet temperature : 300 °C
SONOREX, Germany) GC-MS Interface temperature : 300 °C
5. Vortex = 2 #%(Vortex-Gene 2, Scientific Column : ULTRA ALLOY-DTM column
Industries, USA) (2.5 m x 0.15 mm i.d., 0.47 mm o.d.,
6. VY7 K SE(XP204, MettlerToledo, Frontier)
Switzerland) Carrier gas : He, 1 mL/min
(EIEE T, Oven temperature : 300 °C » 32434
1. Bis (2-ethylhexyl) adipate (DEHA) (CAS Electronic impact(EI) : 70 eV
No. 103-23-1), 98.5 %, CHEM SERVICE, 3. mr R E R AT
USA FER S 7 THEHE S PVCHT0.1 mg » HEHE
2.Bis (2-ethylhexyl) phthalate (DEHP) ME - BB - DUE RS R =
(CAS No. 117-81-7), 99.7 %, Fluka, A BAHRERAMEE T E R & ET S
Germany Mr - B BB 3 RGN R i SR A T R B
3. Phthalic acid, bis-iso-nonyl ester (tech) fREFEERIE - BRIMGPVC)ZBH
(DINP) (CAS No. 68515-48-0), 99 %, Dr. fRE TR AN E — - 2R & A
Ehrenstorfer GmbH, Germany FTo
4. Bis (2-ethylhexyl) terephthalate (DOTP) 4. e R
(CAS No. 6422-86-2), 98.2 %, Dr. 43 UK 25 i B 0F s B % B RS Bk 2

Ehrenstorfer GmbH, Germany

5. Trioctyl trimellitate (TOTM) (CAS No.
3319-31-1), 98 %, TRC, Canada

6. Poly (vinyl chloride) (CAS No. 9002-86- DEH P
2), SIGMA-ALDRICH, USA

(LERe

1.N-Hexane (for gas chromatography
suprasolv Merck KGaA, Germany)

2. Tetrahydrofurane (for spectroscopy uvasol,

Merck KGaA, Germany)
DEHP

_ S EA1=34(9.10)
— EEERH/£ PP s
. B— - #iRETE110160458655 /A% " =DEHPE
(HPVC.Z B2 PVCHERESEM | MIIETSSE



128

ERRE L7/ B R S ]

xR BEHPVO)RABAEER

24 Z1 7 I T
S CAS Number '\\‘*ﬁﬁ(gﬂfﬁﬂﬁ
Polyvinyl chloride 9002-86-2 300-400
(PVC) 400-550

i B EC MY E A B R N
FIESAL(AHRE ~ S ERE R EEES)
%#70.1 mg > fEHEREE - BN SR
H DU R AR T = A Z SRR R R
gt E S E P ET AT - WEEH RS
R - EEREHEE -
(28 i P31
1. g g
53 ISR 25t e o ' R Wi 0% B0 RS i 2
i BB MY E AR R 2N
RIS AL AR ~ 5T & R B R )
%#70.1 mg  fEHERE - BERESF
R DU AR 7 = A B R R
[EtrE e E AT M - WEERE2
R BIE R LS
2. 1EHHE A B g
(1)Solution 1 : FEEUE B AL AIIEHE 4
10 mg * TIAIECH AR » EAE10
mL °
(2)Solution 2 : FEEYPVCEEYE #4200
mg A VY G IRE A R - RS
E#3047 88 - DAY S ki E A 210
mL
(3)Solution 3 : 43 Al Hsolution 1
solution 2DAZEFLBINE &% » HL10 puL
BN - A BHER R ST -
AN EGRMF 28 (Double-shot
Analysis)
Furnace temperature: #/Ji#100 °C » 120
°C/min Hf H L THE 2320 °C » 75
pax: i
Interface: 300 °C

Microjet cryo-trap: On

4. RAHEITEEEZ2
Injection mode: split mode(ratio : 100 : 1)
Inlet Temp.: 300 °C
Interface Temp.: 300 °C
Carrier gas: He, | mL/min
Electron ionization(EI): 70 eV
Column: ULTRA ALLOY+-5" 30
m % 0.25 mm(i.d.) * Film thickness:
0.25 pm (5 % diphenyl 95 %
dimethylpolysiloxane)
Source Temp.: 250 °C
Source Qual.: 150 °C
Oven Temp.: 2158 =7 -
Solvent delay: 2 min.

5. V(LR E R R A T R S
2 B2 Bl AR N - DUEREER ST
T A BRI (5 A T AT B R R
1537 - EEEE LR AR ETLE
AR E RS & FH#H - DEHP » DEHA »
DINP » DOTP X TOTM . # i -+ [
(Total ion chromatograph)Eil B Fi[&E](Mass
spectrum)Z[E — J & = -

FEREAETER
AX A BRI R i3 1F - AEEE
137 R B S A8 (BERa 74 ~ Bz »
SPGEF  WEA - HA s B R TR

R= - EFE(Oven)BERH

THEH=R("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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H o BORAE  RECEHARINS14F) - 8 DEHPFEREMHBIE RS AT A 111 - HAh20¢F:
BB AT o 210F E B 4R EBER  RESTE T VEDEHP ) FAREEMHRES -

ST 3P B BEE R EGE TR » 20 e FEMEEBIFERE S > A7 M E &
AT~ 1B ZESR - MEBR&LEPVC)  4EMBERBIERE L

AT it - SHEERELITH I+ BB A EE (Polyurethane) ~ 57 247
MEENTEE » WMERMEI04 ; BEEE (Polysterene) 5 T8 Z 7% (Polyethylene) A1 & -
HEIE R G FENRD) - EINVEEERE TR B AR M RIS R B A HA S

Abundance | i PVC

2500000

1500000

OO0 |

003 00 RS0 ANl AS0 SO0 S50 600 650 J000 Time
5.00 [LERE 4] 15.00 20000 25.00 30000

Abundance Rl

DEHA

1300000

DEHP DINP
120000
TOTM
1100000

1000000

00000

1|

- LM k \_L A #k

T T T T T T T T T y T T T T T T T T T T T T T T T T
300 400 500 600 700 BOD 800 1000 11.00 12.00 13.00 14.00 1500 16.00 17.00 18.00 19.00 20.00 21.00 2200 Z3.00 24.00 25.00 26.00 27.00 Z8.00 29.00

Time

B -« BEZIH(PVC)Z B E Sl (Direct EGA Analysis) 2DEHP » DEHA ~ DINP » DOTPRTOTME
BBALT 2 W T TR
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[E= - DEHP » DEHA ~ DINP - DOTPXTOTME
ER{L BT E f 2 B FE B (Mass spectrum)

DOTP - 2/ HIDEHA ~ 2{Fk HH TOTM Rz 24
DANIST& #} /= #5 71 HIDINCH -«

BB EHZ ST IR 101 ~ 102 ~ 104K
1064 FE 1T T B e 4 " DEH PR B 5 72:
Z BB R E M Z o E Bl - DEHPAR
HISR ST B R43.8 % (7/16) ~ 26.9 % (7/26) ~ 45.5
% (5/11)5234.5 % (10/29) - f5iHa /8 = DEHP# &
JR B 5 & L (PV )M B T A HE B AR AR
ZAFFEETHIE1024E11.5 % (3/26) ~ 1044
18.2 % (2/11) 2 1064F:3.4 % (1/29)(AE 1) °

101 F EESH T ERALMPVOME S
FEERMETTEE I - FERERAE 1R 100455 H23 H
HiEGE - i HDEHPRY 7R HE - A Sl
E - MEEMEERINE « 155 E B8 KT
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R  EEHEPVCERBEM TR B BT ELR

i \ s T YL E 5 ’ffaHﬂDj@HP
e T B SE R # TR
- ¥ H! DINP DINCH DOTP TOTM DEHA DEHP [z
101 #@iEE 5 1 2 2 2
MEEATEA KM 3 0 0 P 3 2
GEEEYEE 5 3 1 1 1
I If, LA 3 0 2 1 1°
102 RE 20 10 7 3 1
MR E AT R ML 3 0 0 - 3 2
BEaEgE 3 1 1 1 1°
104 fgiRE 11 0 4 1 2 4 0 5 2
106 HrRE 15 1 4 0 4 5 3 5 1
MR E AT A R ML 5 1 1 0 1 0 0 3 0
GEEEEE 7 1 3 0 1 2 0 1 0
£l 2 0 0 0 1 1 0 1 0
110 #iRE 17 3 8 2 6 2 2 2 14
MEENTEE - filE 10 0 3 0 0 0 0 7 0
e M4
BEeEgE 3 0 2 0 0 0 0 1 0
#HiH 1 0 0 0 0 0 0 1 0

101 K 1024F {15 DEHP K2 DINP Y 4338 1755 I

* IR A BN B AT H 100160341555/ 5V T EDEHPREE 2 PVCH E B R as M AEAE &

¢ R RN A SR B SO RS - Bk e HDEHPRS M 2 AL BB i fE A o JEF DA% A R O ERS AR EAS
"SR B EE o FA A B A o RS FREE Y © B L) e B - SR PO E R S R RTB RS e S ) e
RS ER " A EDEHP |

a
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Survey of Bis(2-ethylhexyl)phthalate (DEHP) in
Polyvinyl Chloride (PVC) Medical Devices in Taiwan

CHIA-HUI LU, YU-CHIH CHEN, SHENG-WEI WANG, SHU-HAN CHANG,
SHOU-CHIEH HUANG, SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

In order to investigate the conformity of marketed PVC medical devices to the administrative
announcement NO. 1001603415 published by the Department of Health, Executive Yuan, R.O.C. (Taiwan)
May 23, 2011, the Taiwan Food and Drug Administration entrusted local health authorities to sample
products from hospitals, medical appliances stores, manufacturers and pharmacies in Taiwan market from
January to June 2021.A total of 31 including 13 domestic and 18 imported products were collected. These
samples including intravascular administration sets, hemodialysis catheters, blood bags, gastrointestinal
nutrition catheters, etc. were examined for DEHP residues. The results showed that two samples were
non-compliant, one intravascular administration set claiming contained no-DEHP on the labelling was
detected of DEHP, while another blood bag didn’t label its product name in Chinese. The violated
products were sent to local health authorities for administrative disposition. The surveillance results will

be provided to competent authorities as regulatory references.

Key words: Polyvinyl chloride (PVC), Medical devices, Bis(2-ethylhexyl) phthalate (DEHP)



