55 25 455 20 FEXEAFFEHRE Vol. 25, No. 20
2019 4 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2019

AR -
Hh 2l T SRR PP R R R LD AR 80 B A VI B4

wAh, A, FA, BARS
(=T EHXFE, &Y 650500)

[(FE] PE AR — & &AM R, R RN K 2 58 U WA H L, KT8 52 5 vh 25 13 5 70 8 filUR
RIAb B 23R4T SR AE S . SR INZL R 80 (7 i 44 tween-80) J2 v 24 4 S 50 4 FH W v MEHORE, JRIDALER 80 B KA F W AW
0 B F 5T N 4% 37 AT, 5 o ] R A S 3 O, 2 RN R L AR 80 BT I R A T AR T T B AL AL R 80 vh 2 i
3R 2 4 i) R (Y T B ) IO SR A o 2K SCABL G B A M A RL 3R 1L AL R 80 A 24 T AR T B L FE IR AT S5 R 5 b, MR A B
L ALTR 80 Hpr 24 A 5 5 14 28 4 k106 JEL I, LA 300 O o b 2 0 o 24 1 ) R AR R R R

[X@] RIIAES0; hAEHN,; KoFaHm; £, Wi, NRR; BEEH

[HES2E] R22;R94;R28;C37;G353. 11 [ EE4RIRED] A [XEHS] 1005-9903(2019)20-0160-06

[doi] 10.13422/j. cnki. syfjx. 20191346

[ HER#HE]  hip://kns. enki. net/kems/detail/11.3495. R.20190312. 1512.001. html

[ HARAE] 2019-03-14 1008

Analysis on Safety of Polysorbate 80 as a Solubilizing Excipient in
Traditional Chinese Medicine Injections
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[ Abstract ] There are safety problems in traditional Chinese medicine ( TCM) injections. Most of the
adverse reactions of TCM injections are very similar to those of hypersensitivity reactions. The hypersensitivity
reaction of macromolecular substances in TCM injections has also been confirmed by experiments. Polysorbate 80
(trade name of tween-80) is a solubilizing excipient commonly used in TCM injections. Polysorbate 80 contains
macromolecular impurities and the material basic research is not clear enough, and its quality problems need to be
solved urgently. Based on this, the authors concluded that the macromolecular impurities in polysorbate 80 were the
important material basis for the safety of TCM injections contained polysorbate 80. In this paper, the research
progress of application of polysorbate 80 as a solubilizing excipient in TCM injections was reviewed and analyzed, so
as to provide ideas for improving the safety of TCM injections contained polysorbate 80 and to promote the healthy
development of TCM injections.
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Fig.1 Statistics of adverse reactions of traditional Chinese medicine

injections
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statistics of 37 varieties )

Table 1 Dosage statistics of polysorbate 80 in traditional Chinese medicine injections( calculated as 1 L of injection)

o 25 1 51 5 LR 80 T CRECRE B U 80 TN
il % P mit/g Jg Pt/ g

SPIA I e N 10 g 10 T8 I A 10 mL 10.8
R At 4 R 20 mL 21.6 % BE NS 3 1 5 N -
bR B T SR 2 2 TR ST 5 ml 5.4
SEHI ST 3g 3 BT S R 10 mL 10.8
2F 0 T W 15 mL 16.2 FLHR R T TR 5¢g 5.0
JEA T 2 2 mL 2.16 FEBE I MR 3 mL 3.24
2 2 2 3g 3 965 1T 7 1 5 5
T AR 10 mL 10.8 P RREE TRl 5 5
507 A TR 10 g 10 T 98 - TR 5 3 mL 3.24
27 W T SR 3 mL 3.24 TR 2 S Y 8 g 8
527 A e 2 mlL 2.16 U 10 g 10
5205 I A T A 20 mL 21.6 W7 3 76 TE 4R 5 ml 5.4
JH- 1 55 W 10 mL 10.8 97 AR 5 W 10 g 10
55 RO S 20 mL 21.6 B 5 T4 R 10 g 10
FANES R 20 mL 21.6 8 4 EST IR 8 mL 8.64
X R e T W 1 mL 1.08 0 JJ T T 5g 5
B 10 mL 10.8 i 4 IR S 6 mL 6.48
PUE AR 28 T TR 10 mL 10.8 R T IR Rt -
R TSR 6~8g 6~8

TV BIELE 80 I 1. 08 gomL ™' (20 C) it

AT ] RS L AL 80 Y
SCH TSR T, A R ILALEE 80 R A sh Y

- 162 -

st RN R st RN T Sk 0P 2
FR PN RSN 7 LG 80 Y £ IR R S



5525 F55 20
2019 4 10 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25,No. 20
Oct. ,2019

L AR PHUE S5 W4 AT 51 K B i A B I, o A I
555 R AL 80 WL A K, HSIMMKE S H KL
Y HE I o R LR 80 B B , A iR A
PR B M 22 MR (28 s OO B AR A 2
— U ARG A R L AL R 80 (1Y
F 24 T 5 R AT EOR AY 5iR PH PR (28 ) 2 U M afi
FE R W o0 300018 A RSN 5 L AL S 80 st
5 5 40 7 A B BORE A T 51 S 2 M A5 o A R
JOFC R A T 8 (6 s R T Bl AL i 80
6 5 S BT (O BL AR 5 AR R e i A O
4 RURESFERRAREEANR MY R
i

RINALER 80, fb 27 44 Bk oy 2% K 1 B 1 B30 12 1
RA CImEE, iR e 0 R B @R iR B R O 2
S | i i S TR L €S IS O G N 2 G A B 22
PR A 4 25 AL T 3 P A 590 4 B 3 500 | LA 550 A
R AR, ) vp 25 B R DR A3, B A
W2 ER A RINALE 80 145 XL 4, 4
LA FERHE AR X 2 7 B i 1309, 65, PH A 5 3t
Pefk &, BAE b v o TG W) 55 4K T T 2R D A g
80 K2 AR (0, HiCHfE P iy £ 2R 1L 2L 80 1% &
A S5 3 3 LASh B 2R T, X B AR B TR R A G B
g8 RS

Ow
OH
y
N/O Cy7H;3
o T
z
(0]

Polysorbate 80

w+x+y+2z=20

B4 ZLZES 80 MK
Fig.4 Structural formula of polysorbate 80

S DRAS A TSI AT TN g, o 24 T G R0 T Ak
F I & 1 /N W 5, 5 A 23 iR > 3000 )
WU LT T8 560 R T o 2 1 R i L JC kGl
ok i 2 AR 0 T A ) R R A B JC G E D RE Y
RGr W) AR IS U J SR K o3 5 2% Joi 5 Ky 1 9 T 1
IR SR AN B T W AT 1, e 20 25 0ok T A TE I A Sk N
T A REBON o 8 i i A A B SCHR O 4 A SR
WF5T, A PRABTZH B0 EUEDT, R0 14 TR P 25 T
FIA BN () B R A U 2 R
AN 2% i, 2 L ALER 80 A K40 2% Jo B A A
TEYER Iy T2 5

5 ZRILZEE 80 &£ 14 i) 7 B9 R IR 3R B
ZATW N TTRY 136 A 25 7 5 570 0 A fE A
2015 AFRR QR 25 L), 5F % U0 A 7 Aol o 2 T AT
FRAE 7= B T AR B 25 DR 20 1 2 RER Y, BRI A7 R AL
ARSI I RF 37 P A T 83 R R S D B Y (E N E
AREBRKRI> T A B i T PO BB 1 A D I
%, BRI ALER 80 Y 22 4 1) R — B IR 3 v 24 7 5
FAT N 33— [ ALk 15 figp 2R
5.1 FHE LA 80 AU T XS 3R 1l AR
80 75 T 54 5 i A7 A5 1) 22 AV [R) S , A7 S BF 50 3 1 4%
TR 27 B A BN O Rl AL 80 ANl A H
AR R 28 3 S T 1 A, A A RO Y BE PR AR 1
VA SR B 0 9 R SR O D AL 80—y
T, A1 5 2 B Al P P 28 T 3 50 09 3 R ) 22
R EARRAATE I HA R E 2T FM . WEN
KB BRMIHG 15 2 4 Mk AT A8 T T ATS A AR — 4 TR
S T S B T B S B0R R A A
] PAY A St JH A 3 0] v B ) 2 e PR A R B Y
FEHR , SO AR 1 5 99 VD A 188 3l ot A MA R
N E R AR RS & TP A IUEUR 4 g AN
H1 T 2R 1L AL 80 75 vp 24 T 5 R b ] 2245, o 4
394 95 790 22 A0 A — S IR [ A A7 A 3R B0 2 4 XU
U SRR 20 1 2R B E , #KAR 2 T i ()
BRI 22 AR . 5 — 7 I, Wi R H R
(9 HR 24 T S 5 90 3 1 R SR 1L B 80 B SR
f5i, B 26 K 3T AN b, 2 BT T B N 1)
T BB A R . X — R BEE TR R
W, b 2 WRR L K ALK LRKEA K]
R B o
5.2 KEdlRILAL: 80 K B L R ATF T — Lt
RINALER 80 A il 12, AT B 2 e 1K 2R 1L AL 80
g 1 555 PR A9 B 18 B2 v 2R 1L B g 80 B L il 51
(22 4 P B L R T 4R ARG B Ik
) Ay 5% P 0 R S AR A IO R (0 0k R A A —
SE 1Y SR BRAE (AT g B i T T LA S S RS ) T 2R
i B L AL TR 80 Y42 Ak, i JE 2 4R s B L AL 80
i St 107 ik S A
5.3 [ WAL 80 K i I Mk AE T Y 4 BT Rk il |
BHEATTE RLALEE 80 thil R | 1L BB IE 3R
A OIEA MK R A IRAL T, 2010 4F it € 2y
) 7 O Z MR 1L BLH 5 3R 4 O ke R A R R
AL 20 PR ILALH . i T A MR ILALES 80 T4
AN TR) 1L B ) Jd K T B2 3 R T A 88 B 7 1 v 3R
A O FEBE I A — B, B LU DAL G 80 JF: AR
- 163 -



525 H455 20
2019 4 10 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25, No. 20
Oct. ,2019

e LB, Mg 2 RE LR A B A
S YA BRIREG Y, XA R T ZA R R
RALALR 80 Ay Wy AL L BT R M VA AR T SRR 22
Sto BLIY Bk fp R A7 5 1L AL TR 80 K 4 2 T I 1A
P 5t BE Al i) AH SC T 5T, 200 E — 20 I B A% oy 5
VA LRSS AN RSN Y O 2R 5 AR5 AT B0 P o 4
il 5 G e Y A PR YT, A5 B 4 A M e B0 2R LD AL
fii: 80,
5.4 HS7 AR TE B B L ALER 80 #Y BT A 4 1 Ak
e FAE 2009 4R (i R BEHR) T T — R4 N
(Bl tween-80 FRAEHR ) 1Y 3, SCr E 2 .
AT A 7 A DG S5 500 R I 2 T 5 %ok 58 1) A i
80 HYMTFE , IF il 7 7™ A% B B i A o, DLV BR AR i R
i FH PP 28 A P B R A A S S 00 IE 5K
RINALTG 80 7T AE T 2 BN K FUMIK U L 42 B 32
2y ek BORONE, F O A DT R R R SR R Y o e
FONRINALEE 80, MR AL 80 FI Tk 4 R BT,
LT A T S R . Rl AL 80 A by kit (
el 24 3 ) AT 33 ) R, (5L 0 S BB il 2 1 S P 5K, iz
SRR E L, B, N7 AR Y T S O R
IR CE S5 FH 2R L AL 80 F Joi 8 425 il A vHE A A A 1T
RALAL 80 J& — Rl AT 1A 22 A Pk i iR, A
FHAS 25 23 %0 N H fedt o 3 AR 52 ), PR ot b 24 34 5
FI bl 5 1L LR 80 A Z0 B ™ A BR il A% 14 .
WL R 2 R o7 25 Wy F 5 B i I 8 2 R 4 i
“PRUESEIRSLT o 2015 AR RS E 25 ) b oA T
SN TR 80 1Y 5T A6 I b v, H 4K 2010 4F hit
Cri e 28 ) A7 W) 8 4 e o L 8 K 2 A O
M B 45 2R 31 Sy v 28 T S 500 BE A AR AL B b B
S IR TR i 40 e O £l P 6% R 5 ) o 5 S
A it o ) 7 P 700 i (R P 1Y 22 A AR

[&& k]

(1] &, THis, U=, % P2y m o R 5 R
SRR S [T ] b BT 2 4% AR, 2010, 19 (6) : 464-
467,503.

(2] (2, BRPEAS. 3R 2R 6008 55 i 5 P 19 2o S o &
HECEALEL [ J]. o DA bR o L, 2017,8(12)
126-127.

[ 3] %, ohatl, Fumis, 5. 25 F 4R Xt 25 & e b
)], 2P 435 ,2012,32(7) :1309-1314.

[ 4] JEWA, D&, 2y S maH B ], hEE S
Fuik 1995,25(2) :107.

[ 5] W TR R G IR R A 25 7 43 570 6 5
AR [T]. o A B 25 45 B 2 75,2010, 17 (3 ) -

- 164 -

[8]

[9]

[10]

[11]

[12]

[13]

[16]

[17]

[18]

[19]

[20]

[21]

[24]

[25]

87-88.

U PN, £ AR T 2 T ) X %
HL”[J]. W8 ,2009(8) :12-13.

B e R R SR R B 2 A
FIAS B R0 7= HE AR [ T]. [ 25 57,2007 ,18(6) :
401-403.

. REP MR R RN [T]. o E AR
WA ,2009 ,3(4) :302-304.

JEE. 2 G R G T AR AN [ R 2 A,
2008-12-18 (B02).

WHIE R JE R 8, IR K. 2 v N 2 R
B )] #M2EZE ,2007,21(4) :296-297.

R 22k g 2 g e Ak R [T ]
2544, 2012,9(2) :89-92.

IR 4 P KORBE 55, 1190 ) v 265 1 51 KR B R
et oA L)) b 52 A B 25,2009 ,4(20) :8-10.
WECEE MR KA. 3414 B 2 1 g R B R
SHrLT]. hE 25 g, 2006 ,3 (4) :232-235.

LhoR R ME RS b 2 G R 22 4 Pk S 2 R
[J]. o [ 22 B 25 22 44 3 ,2009,29 (10) :838-840.

Be Ry AN, 22 Ay 0 AT o 2 0 O R A Ao M R
HIW TR A BT (D], B2 53 2 e R TR SR IR In R,
2011,32(16) :56-57 ,60.

L O QAN S N7 e B 7/ D O ARG 2 £
AP 1], 2 ,2014 ,36(4) :855-859.
K, BRAH L, R RSE, S (i E 25 L) 2010 4F R ZY
FUARHRERR T [T ] o [ 5 30 07 50 2 44 35,2011 ,17
(11) :289-291.

T, B, R S RN BLEE-80 X A R R
AR S PR A L RE R s e [T ] o S T A 2 Ak
#,2016,22(15) ;21-23.

BN, FARE, 2. 2 9 R K TR e
HoEIM ] st BF 24 A 2017 :16-23.
SR, T M. nh iR 80 AMA M AFSE [T]. HBE
25,2014 ,18(3) :444-446.

&

Bennett C L, Luminari S, Nissenson A R, et al. Pure red-
cell aplasia and epoetion therapy[ J]. New Engl J] Med,
2004,351(14) :1403-1408.

Shepherd G M. Hypersensitivity  reactions  to
chemotherapeutic drugs[ J]. Clin Rev Allergy Immunol,
2003,24(3) :253-262.

van Zuylen L, Verweij J, Sparreboom A. Role of
formulation vehicles in taxane pharmacology[ J]. Invert
New Drugs,2001,19(2) :125-141.

Freilich R J, Balmaceda C, Seidman A D, et al. Motor
neuropathy due to docetaxel and paclitaxel Paclitaxel

[J]. Neurology,1996,47(1) :115-118.

Sparreboom A, van Asperen J, Mayer U, et al. Limited



5525 F55 20
2019 4 10 A

FESKEFHZERE Vol. 25,No. 20
Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2019

[29]

[30]

[31]

[34]

[35]

[37]

[38]

[40]

oral bioavailability and active epithelial excretion of
paclitaxel ( Taxol ) caused by P-glycoprotein in the
intestine[ J |. Proc Natl Acad Sci USA, 1997,94(5) .
2031-2035.

TR, 40 S A, TR R . i B IR e D O Y A T A
F S BlE R > HT [T]. 258 A B 2R 7, 2006, 8
(2):105-109.

Reuter H D, Vitamins I N, Beeley L, et al. Side Effects of
Drugs Annual 12[ M]. Amsterdam ; Elsevier, 1988 ;327.
IMEAE 2004 ok ¥, 55 nlil 80 S HCRC i iy 1 I
B S RO SR SO N SR SR R LT ] h 2B 2y
SR Zy 3 ,2011,22(1) :47-51.

BE AR v 24 TR 00 A9 22 A P OB ) REAT S (1] B
TR AT B BF 5T ,2014(9) :91-93.

= AL, 2 0GR, K 36 K, ST Fhorb 2 1 A X
Beagle R &g # B OF 5 [T b [ B 24 2 35, 2010,
19(20) :1895-1898,1910.

5% B, A UK T RO R 43 BT B b 2 S RN R
BLWEAT 0 2 e W5 [T]. P 25 8 25 55 W JK 285 3,
2009,20(1) :87-90.

VAL, R BEWT , E K, 55 nk il -80 5152 3 ¥ 28 5 R
SR JEL PR ) A R R [T ] #E B 4 4R K, 2007, 21
(4) :322.

VB RIS, ETI5E, 5. 2R R A SR B K i B
5 B3l TR 15 20 Beagle K283 0% B AU AT ST [T ]
2 44,2011 ,36(14) :1874-1878.

XA TR0, TR A AR BT TR MR DK 2 2 A
RN S5 I K B O AT e [T]. g 2h
H 5 1Ifi PR ,2008 ,24(2) :61-63.

T, £, B, S b 2 TR R T A ek R -80 5 i
B R RZRPIRT]. 25 A R 24,2010, 12
(3) :160-165.

ST, BN, X W AE % Sk 80 Hh 2 T A AR X
AT Sl 4y 4 3 BB [ ] N R 2 g 2 4T, 2007, 30
(2):92-94.

K, AR, R4, 4. nkii 80 ¥ S RBL-2H3 4 i
Jid AR A W 98 [ 7], BRAR 4 92 4%, 2009, 29 (3) ¢
240-245.

TRBL, X1 58, 5. B AL 80 AL A 4 X AE K
40 B RBL-2H3 B (R4 00 i AE RIBF S [T]. h [ 25
22,2014 ,49(5) :371-376.

Sy IE I R 92, vk ST, 45 RBL-2H3 410 g (& S 5
T 25 28 5 o s T S S B L LT R
[E] 52 86 77 77 2% 24 75,2014 ,20(13) . 180-184.
WKL IR, A MR R SO 7R L I 80 &

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

Boead s b AR (0], 3 2 o A Ak, 2009, 23
(6) :457-459.
KRB, EE B, kiR 80 WA L] E
22 ,2012,47(2) :149-154.
ZHANG R,WANG Y,JI Y, et al. Quantitative analysis of
oleic acid and three types of polyethers according to the
number of hydroxy end groups in Polysorbate 80 by
hydrophilic interaction chromatography at ecritical
conditions[ J].J Chromatogr A,2013,1272:73-80.
B, EE, A, 5. HPLC/ELSD i i 2% 1l B¢ Pg
80 H ZRMEA W KR & [ T]. 259 43 BT 4% 3K, 2013,
33(6):994-998.
HKBL, E X, R AR 80 kA% 21 43 xf B
R A B G Al B s [T ). o [ 224 2R K, 2013 ,48
(9) :733-738.
B hA R g 2R B E L] st
[ 24 e 24 48 ,2009,32(6) :12-13,27.
B B0, oIt 0 2 e v 24 T A R 4 A R A R SR g
[J]. 9 k2y,2012,34(11) :2201-2205.
W, MG A, A, 5. BN ALER-80 A % Vb 4
188 45 4 iy R X /N Atk B [T ] P E A
75,2008 ,17(17) :1491-1493.
R S . 25 1At 2 [ M) e st i [ b B 2 0 i
2008:10,43-48.
B de. BT AL B-BA MR AF o i bk il 50 A4 1 A R T
Tz e i) [a] B [ EB/OL]. http://www. cde. org. cn/
dzkw. do? method = largePage&id = 1410, 2005-04-21/
2018-10-13.
FHZ HAE, B, A5 R TN k- PR RS T
kg 25 By WF S ME AL [T ] b [ 37 245 42 3K, 2007, 16
(13):1010-1014.
Moghimi S M, Hunter A C, Dadswell C M, et
al. Causative factors behind poloxamer 188 ( Pluronic
F68, Flocor™ ) -induced complement activation in human
sera; a protective role against poloxamer-mediated
complement activation by elevated serum lipoprotein
levels [ J ]. Biochim Biophys Acta, 2004, 1689 (2):
103-113.
SRR, EAf, 220, 55— F Ank R -80 Sy 3 ¥ R
BOTE B W60 ) 4% J7 5. v [, CN101491678A [ P].
2009-07-29.
B, IME AR — Bl & A v 5T 2R L AL TR 80 J%
Hfl #6771 . E ,CN101507817A[ P]. 2009-08-19.
[REHE XEX]

- 165 -





