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[ Abstract] Objective: To study the stability of hepatocyte growth-promoting factor for injection ( HGFT)
and its compatibility with different material infusion sets by physical and chemical testing and cell experiment.
Methods: HGFT was dissolved with different solvents. Then the solution was sampled at 0 h and 24 h with or without
infusion tube made of polyvinylchloride (PVC), thermoplastic elastomer (TPE), of thermoplastic polyurethanes
(TPU) to determine the pH value, protein, clarity, visible foreign bodies, insoluble particles, osmolarity, content
and macromolecular substances. HGFI was dissolved with 5% glucose injection or normal saline for O h and 24 h,
and then diluted with complete medium and co-incubated with rat liver cells ( BRL) for 48 h. The cell viability was
detected by CCK-8 method. Results; The pH value, protein, degree of clarification, visible foreign bodies, insoluble
particles, osmotic molar concentration, content determination, and macromolecular substances of HGFI dissolved
with 5% glucose, normal saline, 5% glucose and normal saline and sampled via/not via infusion tube of different
materials (PVC, TPE, TPU) at O h and 24 h all met the requirements of 2020 edition of Chinese Pharmacopoeia.
Compared with the normal control group, HGFI solutions at 0 h and 24 h not only had no toxic effects on BRL cells,
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but also significantly increased the viability of BRL cells. Conclusion; HGFI is stable within 24 h with different

solvents and has good compatibility with infusion sets of different materials. Moreover, it keeps wonderful bioactivity

within 24 h.
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Hoit=E L, PVC,TPE, TPU % & WUFE , o9 75 B . pH {H .8 H
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FEXTC W] W A4k . HGFL ] 5% GNS mB il 2
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HGFI J{] 5% GS,0.9% NS,5% GNS &Z%,50h BV, EA T Y R4 PVC, TPE, TPU %W 45 BURE IS
P, Be il 25 W = IR 24 h HAREWOHE DL g HFEEERNERD ~4,

F 1 HGFI 545 [m] i W T AT (00 Fe e M 7% 48 45 21 x*s,n=3
5% GS 0.9% NS 5% GNS
£ 95 75
0h 24 h 0h 24 h 0h 24 h
pH {E 6.66 £0.01 6.54 +0.01 6.54 +0.01 6.49 £0.03 6.37 £0.01 6.27 +0.05
HE R & WE 56 WE 56 ME & ME 56 M 56 e
T B AT et AT B et AT
UL S TF & WE F 6 ME 56 ME & ME 56 M 56 ME
AN A OB/ - mL !
=10 pm 72 £24 15 £1 104 +25 17 £2 27 £16 92
=25 um 1£0.0 1£0.0 1+0.0 1+0.6 1£0.6 1£0.6
JBE IR 15 3% FE W B /mOsm - kg ™! 351 £2 349 +2 366 +2 366 +2 647 =1 648 + 1M
g /mg-ml ! 3.93 +£0.07 3.99 £0.08 1.47 £0.17 1.49 £0.22 1.90£0.5 1.95 +0.56
AT % 2.6905£0.0665 2.6094+0.0582 1.6596+0.0537 1.6410=0.0958 1.4611+0.0535 1.4306+0.007 4

550 GSEWWOh i ,a:P<0.01;55% GS W24 h W4 ,b:P<0.01;50.9% NSEHW O h i ,c:P<0.01;50.9% NS & #H 24 h H#,
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F2 HGFI 5 R[RHW A2 PVC %8 BURE 1 Fa e 1k % 22 4% x*s,n=3
5% GS 0.9% NS 5% GNS
K 30 3t H
0h 24 h 0h 24 h 0h 24 h
pH {8 6.62 +0.02 6.60 +0.03 6.50 £0.03 6.51 £0.03 6.33 +0.01 6.33 +0.02
HE R & WE 56 ME 6 ME & ME 56 M 56 WE
B B B B B Rt H5
AL S i & ME 56 ME TF& e & ME 56 M 56 WE
¥V BHOBL /B L !
=10 um 49 +38 72 52 +25 14 +4 33 +37 943
=25 pm 0+2 0+2 0+2 1+2 0+2 0+2
JBE JR 5 3% JE Mk i /mOsm - kg ™! 353 £5 356 +5 367 +6 370 £ 1 650 5% 653 = 5"
i /mgemL ! 2.84+0.18 2.82+0.09 1.12+0.19 1.10 +0.18 1.67 +0.17 1.63+0.18
AT % 0.7051+0.0422 1.4292+0.0679 0.3309+0.0086 0.6963+0.0276 0.3941+0.0129 0.7025=0.0196
%3 HGFI 5 R[EHW A2 TPE i 88 BURE i R e Tk % 22 45 1 x*s,n=3
5% GS 0.9% NS 5% GNS
K 3 35t [
0h 24 h 0h 24 h 0h 24 h
pH {8 6.64 £0.02 6.62 £0.02 6.50 £0.02 6.51 £0.02 6.34 £0.02 6.30 £0.05
EART REEVEWMEIOE  RREFEMSIOE RREEMSIE RREEMSGIE  RRAEFEWSTIE AR RS
B = oA} oAt} oAt} g} gt} oAt}
2] 6 ME G ME G ME e ME G HE i M
UNGEIE - 0% A M
=10 pm 31 11 21 31 10 8 70
=25 pm 1£2 0+£2 0+£2 0+£2 1+2 02
B JR 35 3 JE 4 /mOsm - kg ™! 352 £5 353 £5 366 £6° 367 6" 651 +5 654 + 5
fr it /mg-mL ™! 3.43 £0.67 3.47 £0.66 0.94 £0.02 0.96 £0.01 2.07 £0.33 2.04 £0.23
BT % 0.7391£0.0129 1.5136+0.0453 0.3715+0.0059 0.741 8£0.0109 0.4351£0.0023  0.7655+0.014 3
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5% GS 0.9% NS 5% GNS
i 56 35 H
0h 24 h 0h 24 h 0h 24 h
pH i 6.54 £0.02 6.63 £0.03 6.51 £0.03 6.52+0.01 6.35+0.01 6.36 +0.01
AR RRAGEMIIE  RRAEMIIOE  RREEWRIOE  RRAEERRIOE  RRAEEMRIE KR A BRI
TG fedT fedT fedt i fedt fioRlt
al 5 ) liges i A LE A LE A LE AL e M
A P oKL/ - mL !
=10 pm 2+1 31 2+1 2+1 2+1 2x1
=25 pm 0+£2 00 00 00 00 0+0
JEE /K% % JE Vi BE /mOsm - kg ! 352 £5 352 £5 368 +6° 370 = 1° 650 +5° 656 + 1"
St /mgemL ! 3.25+0.35 3.28 £0.38 0.98 £0.08 1.00 £0.07 1.92 £0.76 1.87 £0.75
= FYIE/ % 0.7626+0.0079 1.5502£0.0370 0.41720.0189 0.7807£0.0062 0.479 1£0.0235  0.783 4 £0.0256
2 MELRHARER B, 5 IE R A AR [ ,0 1 24 h By HGFI A X 3%

HCGFT B4 g e 15 F7 B il , sl S5 5% GS

8% 0.9% NS % fiff FF 1] o€ 42 1 97 5L B = H b

W 25 ALRIO h, 2248 h

W 25RO h, 425048 h

A 20 M0 3 R T R B 2 4R A (P <
0.01), W} 1,

W 25 ALRIO h, 2248 h

A
200 O ZGiEELHI24 h, A Z5EE48 h 200 COZGEALHI24 h, A ZHEE48 h 200 O ZGiEALHI24 h, 25E48 h
a b a g2 b
a b ab 150 F a b
X b
~
g 100
&
50
0
0 6.25 125 25 50 0 125 25 50 0 125 25 50
HGFIl/ug-mL" HGFIl/ug-mL-" HGFI/ug-mL-"

A HGFT Y58 42 5 57 BV i s B HGFT H] 5% GS Vi , 8 0 Fl 24 h J5 58 42 15 97 e 7 B 3 249k 3 ; C. HGFT ] 0.9% NS
VA JBCE O R 24 b 56 4 B 7% SR B S 4 W S HGFL G 0 b, 5 0 pg-mL ™ 4LAH HE ,a: P < 0. 01; HGFI il 24 h, 5

0 pg-mL ™ "ZHAHLIL b P <0.01

1
i

HGFT B J 08T A= JIF 40 JfS (19 DNA 4 ik, 42 35 T
20 i T A, T E S L W E T TRt
HGFT 1 g s PR I 6 % FH 25 40 , 5 0 s 96 % Wi PR 7
FEL A 92 Hoyy s % (B A STk 3 3 e R 8
HGFT A5 %R B DU i & BF e 307 3 v Ak o 4%
RRRRS . R R BRI T 5 R
A By T 0 R AT S A, 25 0 0 G A o AL R
EME I EE T HE, HATx HGFI i {hfa
SEMERIBTSE A 6. I, RS20 HGFL R
[F) 945 B A2 ¥, O T A T I ) D R 40 R 0 B W A

HGFI i 0 124 h J&5 % 1E % BRL 40 M7 J1 95204 (% £5,n =10)

WOt , % 2 HARE ME DL K S i 8 A A5k, Ol i
21 S 60 6 F A 1

AL BIFGY 45 5 Bk, HGFI B 5% GS,0.9% NS,
5% GNS ¥, 5 0h b8, R E 24 h AL
PVC,TPE, TPU % i & WURE , H pH (H B I5 B2 V&R
BT R LR AT EORE 808 R R R MR BE i Ay
WY 2 K0S T B AR, 450K P HGFI
Pl 5% GS,0.9% NS,5% GNS {1 k% it fdi F ,24 h
W E H 5 PVC,TPE, TPU i & A B UF I AH 25 1E
AN, 40 M52 5 45 R R B, HGFT ] 5% GS i1 0. 9%
NS i, 7RIS 0 F1 24 h YR8 W 2 2 25 BRL 40
W& 7o %45 S48 HGFI | 5% GS F10.9% NS

r
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VR, B S 24 h ASOUR 7= A 41 i 2 i L AR
Fr R AP Tm v

Ak 4R 2 Y BE5E & B, HGFI i 5% GS,0.9%
NS,5% GNS &V, 250 7E 6 h P& B354 KR R
TFE. LHIEH0.9% NS Z§, 25 BeHlf5 6 h, &
HHA O M T75% At . XL RPN, AF XK
AR HGFI e v BB B K R

i A I H X6t = ) Bt o 5 5 IR 3 10 5 28 ok
Ui, GS A7 Tk B 89 KBS o A 5250 BF 9 45
PR BE PR HE AT LR B NS AR b I 1 L AT
FEAGAE H GS 1B % 1 51 & Tt = 1 b5 i JRURS o
b, AR SERIATF 53 25 5% Ry e R e NS b 5 B4R 1t T
SCHARE . Ak, B 5T T AT R & B HGFL UL 5%
GNS 1 H &5 35 v 1, T A1 I B8 7K 38 35 J5 ¥ JiE 35 3
650 mOsm-kg ', #£75% 5% GNS 1] LIAE W I IR AIX &
T R B R e

22 | fif ik, % %% HGFI f 5% GS,0.9% NS,
5% GNS & 24 h ]HLfL i ke, 5 PVC, TPE,
TPU % & AR 25 1k R 47, OF B ORF R P 2L W 1
Mo AHETE R HGFL I A A8 F A v 8 5 1) 22
PRI T LR B ST
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