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Table 1 Solvent system used in different material extraction testing

#kE EiiEil 27 30k

(1) Sodium chloride injection (%4 1k 4 ); (2) Vegetable oil: a. sesame oil; b.
Medical plasticC [ F #8 %} cottonseed oil (FEH: 1. 2 ;2. FFF) 5 (3) Polyethylene glycol (3 = Z, ) ; [6]
(4) DMSO ( — B H£ 50

Aqueous extractable protein in latex, natural rubber, and elastomeric products Cffi#)

(1) Phosphate buffer (B§ERZE M) : (2) TES (= ZAKRERD 5
products(FLIE . T84 5 A1 1 e sphate bulter tH ikt -

i (3) N-tris[ hydroxymethyl]methyl-2-aminoethane sulfonic acid hemisodium salt buffer
it} pie

Latex, NR., and elastomeric

(N-=[ 52 P L | 32— 2 Tk i 2 A 6 8 P D>
NR (KRR Acetonitrile (ZJE) [8]

Food product packing (£ & f2
. 4-Heptanone(4- i) [9]
M ED

. (1) ETA (Ethanol-toluene-azeotrope) ,acetone (Z i &b ¥y, Nl ;
Rubber (1 i) N [10]
(2) H-ITM (Hydrous isopropanol-toluene mixture) ,acetone (7K-5 A E-H ZEIEE YD)

PE plastics for medical appl. &  Cotton seed oil (CSO) in n-hexane of 5. 5% at 50°C (5. 5% BYARFEIIFE O Laia i . 50°C

[11]
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Table 2 The strength factor ¢ of solvents in silica gel thin-layer chromatography
sl 5 R T e sl C S e bl 5 R T e
1 % b 0.0 p 0.25 o i 0.48
EOk 0.01 2. Bk 0. 29 v 0. 49
1F B 0.08 X 0.31 il 3 7 0.68
Vapliiliis 0.01 A b 0.32 N 0. 50
EZ4k 0.01 HZ, TR 0.39 Tk, 0.55
H e b 0.03 H T 0. 39 SN 0.63
%A 0. 06 =W 0.42 1E Y B 0.63
P 48 Ak 0.14 74 B 0.43 2 0.68
Ak ik 10.0 ZEANIR 0.43 FH 0.73
Jia] = 4 0. 20 Y 4k R 0.35 2. 0.77
579 ik 0.21 N YN 0.45 LW 0. 85
'S 0.21 TR R 0.46
%S 0.23 s 0.47
R3 UEYEEKEBEERGIEINERERF LE
Table 3 The strength factor & of chemicals in silica gel thin-layer chromatography
k&Y 5 JE R T e k&Y 5 JE R e k&Y 5 JE R T e
—0.05~0 ©’S” —0.2~—0.1 ©‘°© —0.1~—0.05
PN 0~0.05 RSH —0.2~—0.1 @""C“a —0.05~0
X ‘ Z
OO‘O 0.05~0. 15 @*S*CHS —0.1~0 ROCH; —0.05~0. 2
CIRCI 0~0.1 RSCH; —0.1~0 ©’”‘°Z 0.05~0. 1
@' —0.2~—0.1 @’S‘S‘C”ﬂ —0.15~—0.05 RNO; 0.15~0.2
RI —0.2~—0.1 RSSCH, —0.2~—0.1 @*m‘@ 0.1~0. 15
IRI 0~0.1 ©S© —0.15~—0.1 @’CO"‘% 0.1~0.15
@"’“ 0.15~0.2 Z e 0.1~0.15 @’c” 0.05~0. 1
X
@’“‘C”J’z 0~0. 1 RCHO 0.1~0.15 RCN 0.1~0.15
C”J
@r“‘”? 0.2~0.25 @’”’C”a 0.1~0.15 @C 0.1~0.15
(ﬁ
RN(CH3), 0.1~0.2 RSOCH; 0.25~0.3 @»c—cm 0.15~0. 2
CH;
RNH, 0.3~0. 1 ©°°°” 0.2~0.3 I 0.1~0.15
R—C—CHs
1
@c—nm 0.25~0. 35 RCOOH 0.25~0. 35 ROH 0.15~0. 25
[ 0.4~0.5
R—C—NH,
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Table 4 Solvent classification of Snyder

ks R 2 5 5 M ) 5 461
VIII Cresols, Fluoroalkanols, Water(F iy , J5 % 2 5, /KD Water(7K)
I Aliphatic ethers, Some amides(}§ i it . %8> & L4590 none
11 Aliphatic alcohols (g )i ) Ethanol, Methanol, and TPA(Z [, H 5 D
11 Amides, Glycol ethers(Z 3L AW, Z —BEfK) Dimethylformamide( — T 2 1 fif iz )
v GlycolsCH i) Propylene glycol (5 —. %)
\ Methylene & Ethylene chloride( — % H 5t FIG 1L 2 1) Methylene chloride( — 5 H )
Poly-ethers, Dioxane(3 Z k3, —H T ¥H) 2-Ethoxyethanol (2-Z 4 3 . )
Vi Aliphatic Esters, Ketones(JligJIi % I 3% , Al %) Ethyl acetate. Acetone. MEK(Z. 2 Z. 1§ . 1N il . H 3 2, 3L )
VIl Most aromatic solvents(J £ $55 & iR H)D Toluene, Phenol (F1 4, 4 )
None Volatile pH adjusting agents(# %& 1 PH {4 45 7)) Ammonia, HCI, Acetic acid(4,h % , B %)

2.2 EFERUSYERHEMRFERATE
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(2) 259 700 8 A it 5 T A 0 I AR LA M 1 0 e B A 1 A LR AR

(3) 24 40 ) ) 8 £ it 8 YA P 1) T O R Rl O B R S T AR

() 25 i 7 5 & S ) pH H—— T & ¥ & i (HCD | &4 (HAo) M4 /K (NH; « H, O) 5%
G ¥ R V9 TR b B 70 AT e b 25 2R FH R IR £ 43 BT D v (TOC, HPLC 5t NMR) J6 5% i 19 47 Ji , 4n
AL (NaOHD D02
2.2.2 BHRYBEEEIH] 25 B RVE TGRSl R e T B R A o R R
Pyl R0 25 4o X A . H UL VA TP A R U RS T S
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(1) 7K R ERAR R B 5 K R 4 2R 32 B0 FH 4l K A R 7 550, LA R I A B R L 5 R A 45 07 pH
{E o 7K ZRFh 4R 50 3 BT X KO M S M TR A VS LR 61 G X AT S R A A B T A A R L SRR R
R 5

(2) BIELEIER: BN IELEIIBF N OB NE . =R . QR OBE . OB Rk 2
T FF B DU AR TR L B S T

(3) AR ZR : FEM A MR RAG LB/ K ONE/ K FREE/ K LB LR L E TR =
A KE . ARSI H AT LLTE Ao 8 20y L A1 o5 A 2R e A A R A 2R A o DT 3 38 g A 1) il 412 A0UR

(D) RGFEREY : FEAR G RACE YA I L ICHLEE . SCHR PR FZ R R R I R 550 .
2.2.3 FEEUAFIA R0 BN LR R A p Y ) 4 T ETR A A, N A A AR
i 0] 7 ot AP 3R] 1) 32 53 T L o A B e 6y AR TG T A A0 3K TR0 R S R AR ) 24 0 o 5 s
AN AR [A] . ¥ 700 A% P 7T 36 T Rohrschneider #38 [ S5 50 75 ff B 808 (19 P S50, TRIRE . SF TR A %
R PP SECEAT A B
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Table S Model system to simulate the actual product

B RO By 22 3Lk
Purified Water(4li7K)

Ethanol and Water( Z EEFI/K)
Acetonitrile and Water( Z i§ Fl7K)
Diethylether( — Z i)
Chloroform( =4 H %)

Hexane( & k%)
75 ) Ethylacetate( Z % 2 H) L [E;)j] [[2213] [[2222] Lzl
Acetone( P i)
Isopropanol (5 74 i)
Tetrahydrofuran( 4 4 10 i)
Methanol ¢ F )
Isooctane (5 ki)
Vegetable oil (i ¥ H1)
Surfactant system IPACRTHED [18].[27]
(RME R FRD Ethanol (Z /i) [13]
Ammonia(%) [20]
HCIGEE B [19].[27]
pH 75 7
Acetic acid(F72) [20].[28]
NaOH/Water solution (% 4 1k 4 7K VA ) [19].[20]
P’ = 3p,P, (D
K. @ B EIR AW TP AR HG P — AR 1y PO E

B, K/ EER A R T i R R
P,=®XPpuno T (1—=P) X P s

TR (DR TG W RA AT HERE 0 AR5 5 2P BTk P AR G Y 285, 3t Be LAAK 1 A A
iy D D0 ity s ASE LI e 2 AR IE LU 2 B . eSS AR B 3R 5 BT A B R MR pH IR 5] e S B 25 9 i 5
SR pH E TR A pH . FR I BEPLR TR 2 5 ) A 46 1 T G ] B ISk A W 0 B PE 28
14 [)
2.2.4 ALBMMNES B RG
2.2.4.1 BT CHERIRE M LE(E  Scifinder il Chembiofinder iy A 24 47 il 37 35 %5 W 3 2 i 43 1 44
FREl CAS 5 B W5 KA & W0 5 M1 AH G 19 90 31 2 80, il i (dipole) 4§, I 8h . Reaxys ¥4l &
(https://www. reaxys. com) , 32tk & W H L S5,
2.2.4.2 FETTELMuE  bik Chembiofinder H1BR AT SR A% AH OC 52 50 BEAL Z 80 4b ik R AL & Wy B Ak 2
B g, Henl HELM LA Veelab & T B9 E-Dragon Chttp: //www. veclab. org/lab/edragon) I
ALOGPS(http://www. vecelab. org/lab/alogps) %,
2.2.4.3 TR M HME  Dragon 15 A5 R — A HOC R BRI S0, M
JH Dragon 8T ERT . T EMEW S . £ E T Chemoffice ) ChemBioDraw Ultra 11. 0 H i
WAL B WA X R AF A . chm A% S0 7 Hyperchem 7. 5 8P4 i . chm SCIF 3F Ak 43+ 45
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Selection Principle and Solution for Simulation Solvent Used in
Extractables Tests for Medical, Pharmaceutical and
Food-grade Polymer Materials

ZHANG Jun-wei'* , ZHU Jing-ke’, WEN Xue-wei', ZHOU Yi-qing' ., CAO Yin-ying'
(1. Hangzhou ANOW Micro filtration Co. Ltd, Hangzhou 311404, China;
2. College of Chemical and Biological Engineering , Zhejiang University , Hangzhou 310027, China)

Abstract: The safty and degree for the extractable and leachable of polymer material used in storage and transportation
of the process liquid in medical, pharmaceutical and food industry have attracted more and more attention by public. For
extractalbe test,it is important to determine simulation solvent system based on actual liquid product ingredients. After
explaining the principle of solvent selection and theory of solvent classification, the review propose the two solutions for
selection simulation solvent in extractable experiment, based on the Induction and summary of reported article and
literature. It can provide researchers with ideas and advice for design and evaluation simulation solvent system in extraction
experiment in the future.

Key words: Extractable; Simulation solvent; Solvent strength; Polar
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