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Study on the Migration of Phthalate Ester Plasticizers in Single Use Infusion Set and Influence Factor
Analysis

ZHANG Chongsheng, WANG Xiaoyuan, LIU Meng*(Wenzhou Institute for Food and Drug Control, Wenzhou 325000, China)

ABSTRACT: OBJECTIVE To study the migration of phthalate esters in single use infusion set into injections. METHODS
Twenty-one injections were divided into 6 groups based on their properties. All injections were prepared as actual concentration
needed by clinic and dripped through single use infusion set for 2 h at the rate of 40 drops per minute. The phthalate esters of the
collected solution were detected by DLLME-GC-MS. The effect of excipients and contact time on the migration of phthalate
esters were studied as well. RESULTS Phthalate esters were found migrating into 12 injections dripped through single use
infusion set. The maximum migration amount of DBP or DEHP was detected in Amiodarone Hydrochloride injection. The
amount of DBP in injection was 2.67 ug, while DEHP was 104.8 pg. Excipients such as tween-80, ethanol, propanediol and
benzyl alcohol might accelerate the migration of phthalate esters. The migration amount of phthalate esters increased with the
increasing of excipients amount. With the prolonging of contact time, the migration amout of phthalate esters would increase as
well. CONCLUSION Phthalate esters in single use infusion set may migrate into injections with which the infusion set come
into contact. The migration amount is related to the amount of tween-80, ethanol, propanediol and benzyl alcohol in injections, as
well as contact time.

KEYWORDS: phthalate esters; single use infusion set; plasticizers; migration
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Y. YRS AR RER AL 6 2K, I
AR DL IR DA i VO P2 AT IS 18], B %% 6 FhARR —
PR TR B A [0 1 Joi Py S Vi R PRI R R

1 UESHF

7890A-5957C AR BLigA . A %EE
N FE HP-SMS(30 mx0.25 mm, 0.25 pm)(3E[EH
Agilent); TDL-50B {i%# & 202 DAL Lg% = R4
IXEETT): ZH-2 E Sl IR G 4 O 25 BUPR #EAX
#%)7)s SK5200LHC 8 A i beA (g R} 3k A
ICHATPRA T SC101-1 F HAVE I8 80 R T 1546 (3%
e TITB R AR UAXEE) )

TR B 4 Lk v I P ZKORRE 3 Wk, AR IR
Ve 2 W, IECREMRGE 2 IR, HET.

6 FhAl K — F RS- AR VAT 2 000 mg- L™
(32E Sigma, fit'5: LC03110): 4FA4 HIfiR
fig (dimethyl phthalate, DMP). 487 — FIfiZ — .k
(diethyl phthalate, DEP). 4f 2K — R — T I
(dibutyl phthalate, DBP). DEHP. 48Z —H& T
FAEFEE (Butyl benzyl phthalate, BBP). 4F2K — H
% — 1F ¥ & (Dioctyl Phthalat, DNOP). HIfE. 1F &
FEmtita; FiALER-80. EHEE. N K H
BR ARG 7S b 2t = B 2 R Ak B (Cetyl-methyl-
ammonium bromide, CTAB)XJ A#T4li; /KN

w2 SLIPTRESR

AU7K s — U ASE Y i v AN R T R
Fll:llfl’ %A%\W—Aﬁ 1"20

®/1OLIBPTR — R R

Tab.1 Single use infusion set in the research

s fit5 ! FA
I 140701 i) 20 i
I 140326 R A 20 ¥
111 20140321115 % B 20 7
v 121208 T A 20 ¥
% 20110718 WL B 20 i
2 FHE

2.1 SR B

IR RS, B SR 0.9% S A0 i 5
YO 5% H 2 MR S R NG R R IR, LR 3.
2.2 — RS AT R IR IR IE RS R

¥k 3 e RS A LG R, 235
ML 3 B R ARG LR A LS
140326), Vi 540 B2 o 550 B 40 W%, L& 2 h
TES(Z) 240 mL, R FLHEAT RSB 1E il
SETRT . KB BN VAW 5.0 mL, [ EUCAR
Z— YR R v e (v E SR E N S B R, e
MR ARE —HRER ) S R. &5 RAE 12 Fins
— YR Y S A 0 S P HE DBP A1 DEHP,

Tab. 2 Injections in the research
paxci! FAR IR A% fit5 Hlikt

A HEfliaTR SACENIE SR 250 mL: 2.25 ¢ C113103307 /
T B S 5% 13060211 /
W S 10% 13072211 /
SN T RE SR 250 mL: Hi&BE 2.5, AN 2.25¢ 13052123 /

B BREZ FF T A S B A SR 100 mL: FFfgM 0.5g, ik 08g 130710041-A /
5 s A S 200 mL: FiEM0.8g, SfkiN18g 13112023 MR
TS AR SN SR 100 mL: FFfgM 0.5g, 1k 08g 130203 /
L e et 5mL: 025¢ 03120902 [ pticA

C W25 e CIESR 5mL: 05g 313011001 /
JOR R B T 2mL: 20 mg 100101 /

D M2 b FE KA B R S S ImL: 5mg 12060112 W
ST A SR 2mL: 10 mg 11080211 L
J& SEH P S 10 mL: 2 mg 20120408 L
SRR CHTE SR 2mL: 4mg 121007 L
BT R S 1L AL A SR 2mL: 20 mg 20130809 [
R A S 10 mL: 50 mg 314022701 [t 4

E PRI AR I SRR 5mL 130507 % 1L A475-80
I I 10mL: 03g 1302042 R 11 3L15-80
TRER i - S 10 mL 20130303 F1LI2E-80

F TORHEEAY) SRR E RS ImL: 02¢g 12111871 2
5 T IR S 3ml:150mg 1305039 IR, R ALEE-80

e 7 W RERR.

Note: “/” not showed in the instruction.
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Horp DL MR M R R E S P I IE R B R K . IR
A FH T 285 P A28 2R FR TR T E 5 it A v RN B
LR I DL AN 24 03 SR B h Je RS s T AE R
TSRS Ol B R EE . 1L ALEE-80
SERESRT A AR TR . 4R IE 4
R3IER TSRS

Tab.3 Preparation of injections

T PRI BV ,@gg;ﬁ
Al FALENAE SR / /
N A2 TR / /
A3 HE TSR / /
A4 GULANH B SR / /
Bl HATHME S A SR / /
s B2 & i me S A S / /
B3 I A bR G 5 / /
B4 DR My S 0.9%F AL HNESFT 1| mg-mL™!
c Cl 4EAE3 CVEM 0.9%F AL MEFT 1| mgmL™
C2 ARSI 0.9%FAESK 1 mgmL™
D1 HUZERFABERR AT S S% M AT S W 0.4 mgmL™
D2 ZALAT AR TS S%EEPEET 0.4 mgmL™
. D3 Je SEHL P / 0.2 mg-mL™'

D4 HhERIRCHES S%H G FEIEH® 0.04 mg-mL™
D5 HEE A ILBLER SN S% W ARESNE 0.2 mgmL™!
D6 H R SR S% W HBESE 0.6 mgmL™

El RAFETESF R SO W R LS AR 20 fif
E E2 iml /e TSR SUHEFEES® 0.6 mg:mL™
E3 ol A SO M A HEIE TR MRE 25 fiF

Fl  ShRHTTEZEMNE 0.9%FAMEM® 6 mgmL™!
F2  EhPRBEELEESVE 0.9%&ALANESHE 1.8 mg-mL!

T4 KM B AT R = R B R A
i (n=3)

Tab. 4 Migraton of phthalate esters in single use infusion
set into different injections (n=3)

e THE/ng
=
DBP DEHP

B4 0.18+0.02 1.70+0.12
Cl 0.21+0.03 2.50+0.19
D1 / 1.62+0.13
D2 0.33+0.04 2.70+0.18
D3 0.53+0.04 8.40+0.42
D4 / 1.30+0.11
D5 0.41+0.04 2.26+0.19
El 0.57+0.06 9.98+0.74
E2 0.46+0.04 8.16+0.61
E3 0.55+0.03 11.06+0.88
F1 / 2.06+0.14
F2 2.26+0.41 89.24+6.93

e 77 KRR

Note: “/” Not detected.
2.3 GHRERT— P A A A R AT OR R R R
T B R

x4 SRER, WS R0 OR — R ERAE

T EBACRI 252 2019 4E 1 H 55 36 555 1 3

B R SR R TR BRCK, W RESE T4
BHOAFAEIE B — R BRI o B FETE 451
e ISR ClE. TN R, RIIALRs-80. K
HOEE . B RN 4 = % DY RS R AN
(ethylenediaminetetraacetic acid, EDTA-2Na). IVf%
MR, LML P R BIRAS &
VIR R R, T BN R S R KV R . Y
EIRERNA, LA B 40 TR A AR I PR i
W oy iEd 3 RV A A, WO 2 hoii
HB TR BBOR 48— UCE A P i v 45 R A RL
WA 92 R I, 005 dAt HE VR PP 4R R I
. SRR, VRS b IR A AR R
244 EDTA-2Na, JBIIREANI AR 51 EEABIR
TRERITHS, (HomE, Nl RilAEE-80. K
FEEA] 51 40K — IR BRI RS . 45 R IMLEE 5.
RS OWHA KRB PR = P REALS H
(xts,n=3)

Tab. S Effect of excipients on migration of phthalate esters

in single use infusion set(x + 5, n=3)

ikt W% DBP/ng-mL"" DEHP/ng'mL™"
1 / 4.89+0.42
LT 5 0.74+0.11 10.02+0.61
10 2.88+0.67 17.24+1.41
0.1 / 7.50+0.37
[y 0.5 0.85+0.19 14.7240.79
1.0 3.06+0.16 21.16+1.81
0.01 4.04+0.28 78.26+3.05
R LI ALRE-80 0.05 5.17+0.42 104.30+4.9
0.1 5.93+0.55 131.70£6.9
0.01 / 5.52+0.31
2 0.02 / 6.27+0.30
0.06 / 11.09+0.55

W 7 REH
Note: “/” not detected.
2.4 AT TAD AT — VA P A s Hh AR R R
EE SR i Al

TEREE SR F2, DARES B 10 35 103 B A UL I
IR, @I — A A s Pt IR A
5. 140326), £ 30 min PEZBRHW, ik
££ 300 min. A5 % EHUR K 10 mL & 20 mL &)
W, MUKFEREZRZIE, RS2 S mL A7 E,
FEANIE R] A 3R 5 3 WK, VAR R DBP 1
B AAMES R 2 mL, B 20 mL &I+,
DK R R ZI P, FIRE% = S mL #HAT0E, &
AN ] s AL 3 R, R R DEHP I
&, SRIE L, WP AR R ER N b
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BB RGN . Hoh DBP £E 150 min 2 )5
ANFEHE N, T DEHP £E 240 min 2 J5 A0

15; - 800
_a_ DBP A aa
12|+ DEHP T
— 4600
T O
E 9t £
on B T R —— on
. 400 £
£ [ -
m 6F E
= a
1200
3 L
A
O L 1 1 1 L L O
0 50 100 150 200 250 300
t/min

Bl 1 Bt X — R MR B P AR - P REE LS
(X +s, n=3)
Fig. 1 Effect of contact time on migration of phthalate esters in

single use infusion sets( X + 5, n=3)

2.5 IRV AR AT 2K ) F R IR 2RO B8 s
MEFEVESHR F2, LAAE 73 40 T 1 1 B AL I
IR, I AN ) 0 — A A 1
£2 Wi, BEEDRHE S mL, e s
7 DBP Al DMP (W& & I 7S %5 B U H R
SmL, & 50 mL &=, MUKMBEEZIE, i
HEDHBE S mL, WE I H W DEHP
M. B KERSRENE 3 &, iHE1Y
B, ZRIE e,
k6 THRXK—KMFEAMKBEENR F2 PHR=
FER BT E(X L5, n=3)
Tab. 6 Migration of phthalate esters in single use infusion set

from different manufacturers into F2 injection( X £ s , n=3)

- TR ug
LN
DMP DEP DBP DEHP DNOP

1 / / 2.67+£0.35 104.8+9.5 /
1I / / 2.26+0.41 89.24+6.93 /
111 3.05+£0.58 / 1.33+0.27 125.7£7.7 /
v / / 1.90+£0.22  78.05+5.69 /
\Y% / / / 53.92+4.22 /

be TR S oA T
Note: “/” not detected.
3 g

— UKV A PR A s T IR AT R R T A A
FUEPEN 12 MRS P AR RS, XEERMT
TSR R 8. 5 . Bl BLEE-80.
2 AR TS A R AR 2K F R R I RS i . HLBE
EHRENRE 3G N, 40K = H RS 1T R
I, PAHRFE>0.05%5% L 24 FE-80 s Nl . AT

-48 - Chin J Mod Appl Pharm, 2019 January, Vol.36 No.1

R, —Heh 2GR R L AYER-80 ISR TIA
20 mg-mL ™" P, FR] M 2 y R v B BB 100 5522
JEAE L, AT AR B A AT R R ERL R
XA B T A 4R 2 R T B R Gt
A D. E. F 3 HEGR, 328 dd s mbie
FITSSe 4 R 150 B F 252 0 £ Y D7 Yok T ol 19 R 8 gt
SR, B ALEE-80 (MK Wik 3.6 mg-mL ™,
AR F RIS AR 12 S R R E R B AR K

A2k — IR IR I M M 55, LA K P A
AR, T FE A HLVE TR A R I AR B R . TRl it B
VES R A NLE I 28 . T . AR
B INAEE SR R AR, (SR TR . [,
BT R I ALEE-80 AUMGVAIE T, Wfin 7 482K —
R TG TE VSRV P R VS A

ANTE ) SR A AR R R R T B =AY
TEBKZE S, F B ES PHERRn#F
Ko PRI S UK — Y P A PR A VA 4% 1 38 2 7 4
PRE AT e, Ix F AT B A
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