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Determination of flushing fluid safe dosage of Yiqi Fumai Lyophilized Injection
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Abstract: Objective To determine the safe dosage of flushing fluid for Yiqi Fumai Lyophilized Injection(YQFM). Methods Taking
YQFM as the research object, 0.9% sodium chloride injection as diluent., the residual main components in flushing fluid was
determined by ultraviolet-visible spectrophotometry, and the safe dosage of flushing fluid was worked out. The safe dosage of
flushing fluid was verified by ultraviolet-visible spectrophotometry with application of furosemide injection and insoluble particle
test using an incompatible drug (Cyclophosphamide for Injection). Results The characteristic absorption wavelengths of SA
solution are 203 and 283 nm, and the fitting of concentration absorption trend at three wavelengths shows good linearity. YQFM
0.9% sodium chloride injection has good stability in 0 — 300 min. The safety dosage of flushing fluid was 32.0 mL at the velocity
intravenous drip 40 drop/min (2 mL/min). It is verified that the flushing effect meets the requirements. Conclusion In order to
ensure the safety of clinical use, it is recommended that the dosage of YQFM flushing fluid should not be less than 32.0 mL.

Key words: Yiqi Fumai Lyophilized Injection; tube washing liquid; compatibility application; Furosemide Injection; Ifosfamide for
Injection; ultraviolet-visible spectrophotometry
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WiE. BH 1RSI, F 250~500 mL 5% % %)
W S B AR B R 7KW B 5 DK 7, 40 3 /min.

% A A R R, YQFM 5 9 Bl IR
W B R O B P A A AV B P PR I A L 4R
2 CURETR 2R 25 B6 VI S B A% 5 AR 5
LSS B SV PR K Y B VR S R R 4 U T
T S FH PR R ) AN TR o K8 S AL R A
T, A RS 2 25 AE AR 38 R K R T IR e
B K B ARAE 2 245 W) 7P AR R AN R SR AR

DA OR Y QFM I IR 22 4 A T, 75 3 5 oA
29 ) AL ASE P S 3 S R0 1) S0 N i A 4 A DL
G A 24 [y B G AR Ok AR TR A, AT sk D I AT 2
SR HI . H AT, YQFM TE I PR 9 i A B i 5
MOE AR B M W AR R W . A
T F00Ks 485 45 1 PR S s T A 75 22, X YQFM A8 ¥ %
AR AT 5, NI IR SE bR TAF 4@ B0 SR A
e e,

1 #E
1.1 FENEHE

24 AT WL 4) O 6 B 1F (HACH 2 %], DR5000
A s B RERORL 73 AT A CRIE TR R R K BHE A R 2
A, M5 GWI-6) ¢ HL 1 7 #T K~ (3& [ Mettler
Toledo A &) , T 5 XS105) ; H, T 79 #r K7 (3£ [H
Mettler Toledo 24 & , 8 5 ME104/02) ; #8 7 I i 1t
ax CEL L i A AR A PR A A, KQ3200E A 5 i 4l
KAX (Millipore 2 7] , 45 Milli-Q Advantage A10) ;
Research plus T2l # i 2 (A48 Eifg) [E PR 5
AR AT, B 100~1 000 uL.10~100 pL.0.5~5
mL A1 1~10 mL)%%.
1.2 AR

YQFM (K% - 5 % 0.65 g, it 20180201) «
VES 22 &R B (LS 2018100 1) I 5T 40 248
By (L5 20160304) 33 55 0k 52 U (it
20181200 , KA R L2 WHZp AR AR . H#&
i (A st RUALRS SR 7 B2 A R 574 &\, 415 FR38B)
] e (P 22 7RI 25 A BRA A, 5 151203B) 5 5
A8 5 CR R FE DY 25 FR A =], A% 250 mL:
0.9 g, #It 5 1809083402) ; Wk FE K & i i (R 4
2 A B A E] RS - 2281 2 mL: 20 mg/3C, ik 5
1709271) s V55 FH 24888 19k e (UL 75 Jale et I 245 5 PR 4
H) L, B 0.2 ¢/, fIE5 18051325) 6

WE BB - — P A P A v 2 Y A ORI G IR G =
A B A, K H-06APD, % 3k 0.7%20, fit =
170825) s WS W IF — YR A A FH A VR 2 i BT ORI 1

U BE A R A 7], R H-06APD, it 5 180509) ; —
YA FH TG B8 VR S A% A B GV AR AR 5 FH 28 61 BR
ANE] L EEKE 5 mL, fIbS 171116-3) ; & (1% F BLAU
BRAND, Ji#%2.5.10.25 f150 mL) %5,
2 Hk
2.1 YQFM RERG RS ESLNISTEPRE
SINAT IR i 22

I3RS S FREUH FF%£10.013 g H #5822 0.39 g7+
S 2 2 3R B 29 0.05 g 33 5 B 3 & 3R B 4
0.23 g 3F 4 F Lk T $2 iU 29 0.02 ¢ 1 YQFM £y
0.65 g, 43 71 0.9% S ALEN I S FL i B 31.25 mL.
43 RE B 2.0 mL, 7573 0 0.9% SUALENE ST R
FiFE 2 10 mL.

L 0.9% AL NI S E N s 1, R R e i 47
() 6 Fel i, 76 190~700 nm 3 B i3k 47 39 31 QU K 1]
B 1 nm) , ic SR AH REEAC- IR Sl 48 . JE ) B B 1
R, FRLH 8 B R R L (1) 0.9% S BT SR
T 200 nm PR 3T A 58 R wiig T ST A G TR AL AE
0.001~0.002 3 21 , X} YQFM & ¥ W WA T4 /s, \T
DL 5 3 AN S F A2 BV R0 Y QFM ¥ R 7E 203 nm
Ab A5 45 5 AR I AL 5 7 2831338 1354 nm 3T 4b 2
A BRI, o rf 283 nm PRI 2 e KA .
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Fig. 1 Wavelength-absorption curve of YQFM and com-
ponents in sodium chloride injection

2.2 YQFM 0.9% SLNiAaik it =

(D MR A EH BYQFM 8 i, N 0.9% &
AL R 250 mL, A4 5 O % 20.8 mg/mL).

(2) 2 Vv W A C A1) 4 o WO B i AR 0
53 I 0.9% S BN ST YRR B T 1) S o B 9K B N
0.104.0.208.0.416.0.624.0.832 mg/mL 7 «

PL0.9% SACENESHRAE N B8 Bk 5 AN
AT 190~700 nm % Bt F AT . el K-
WS T 28 e FL ik B 5 R AR IR A K TR A R A



“assaa# Drug Evaluation Research 84355 881 2020E8 B

- 1577 -

BEATEHME . HE 2 AT, YQFM 0.9% S AL ihiE
S8 YL VA 12 05 BT L PR W AT A o 5 A B 1) B
I FRAIS , FLARRAE WU 38 K 24 203 #1283 nmo RFAIE
WK IR E - OB LA BoR &M R 4,283 nm
T 5 FE N y=0.251 3x-0.003 2, R2=0.999 4;
203 nm &% 5 £ 8 y=1.069 9x-0.003 9, R =
0.999 8.

1.0 ~—m—0.104 mg-mL*
1 ——0.208 mg-mL*
084f —a—0.416 mg-mL™
f: v 0.624 mg:mL"
a < 0832mgmL"
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E2 AEREYQFM & ki I<-IRUL il 2 Fn Lk L & B
Fig.2 Wavelength-absorption curve and linear fit graph
with different concentrations of YQFM solutions

2.3 YQFM 0.9% SLNARRREHE R

PL0.9% FAL AN SR AE N2 8, 43 T 0~
300 min 4 &% 30 min X 57 & K FE 4 0.104 mg/mL
1) YQFM 0.9% S A AN i #E 190~700 nm % B T
HEAT R, R -t 42 . B 3 T,
ZVEWAE 0~300 min P £ 5E PR

1 = 0 min
» 30 min
1.24 + 60 min
! ~90 min
4 <120 min
7 =150 min
+ 180 min
0.84 « 210 min
=240 min
* 270 min
4 = 300 min
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Fig.3 Wavelength-Absorption Curve for different time of
YQFM solutions

24 —RMEMBREMIRNER

I B T AR IET, — PO R A A B K
o TR 5 T B AR s R b — R VR B A AR D
PR B 78 70 70 1, % T AR08 2 AR R PR 1, a4 —
A it LR — A ) 2 AR — I MR s AT T
HRBERMELE . 2R s E 8 B Gk 28 16 o 2
W F BV B i B 2GH - Bl s 12

ZIFEL) SR 2GR R 12 ZI LR R T
B GRS A 0 20 S R VR IO B VR A
FRC IR 4 3550 2880 2 A0 R BE (3R 4 584> £ BE
B D KA IE 7 7 9 2.25.3.04.2.82.8.03.
16.14 %10.16 mL.
2.5 HEMR

HUYQFM 5 35 VR , BEADL #5500 5 28 45 RIS A —
DR AR AL T RS A A
B, W R E AL T 12 2 E & A B
0.9% AN MAE NI W, 3532 1R e IR R
BRI HARHE R 1A o VA VR 4 7 i 5 IR
FI S AR A A RD 0.9% SAL AN VE BT TR & 1Y
1 AR BRI . LL0.9% SAL BNE BN 2
1, LA 7 0.5 mL 5 9.5 mL /1) 0.9% &AL AR 5
TRV A WA JI X RR (ST, 4 X6 BRI VRN i A1 4
R (S2~S20) 7 190~700 nm ¥ BL N #EAT 334,
g 1) o A VRV VLU K - TR W PR R A EG E 203
283 nm Ab IR ISCAE TSP A R

B 1A 405, 2o R U R
26.0 mL (S10) B, ¢ 8 # # YQFM ] 203 nm i 5
WAL YQFM i ¥ IR FE 1 1% s 4 i A
2t i 5 & 32.0 mL (S13) ~46.0 mL (S20) i, H:
203 11283 nm A& 15 (0.003~0.004) 23 25 [ %
WSE, FLUR - Wl e b5 Bk A B AR L & DR UL A
FLBT i A iR B I YQFM T e 4% .
2.6 BT UV-Vis AT HERRFHITIIE

LRI R L% 5 YQFM i PR S AT A% A A 1k 26
RV SR I R 5 24

L 0.9% SALENAE i 77 L e ok ZE K S v I okl
& AH B3 R (0.441.2.2.8.3.2 F14.0 pg/mL) )
. LL0.9% FEALNIE 25 1, X R SN
4.0 pg/mL [ R ZE K ¥ WAE 190~700 nm 3% Bt~ i
AT, FRRAE RO 4 9 229 (e 5 ) < 277 (IR 58D
1329 nm(F59) o 1EIX 2 /> 5 I SC I K A 1 946 % -
WAL 26 P 0L & A B I 0, 229 nm R A TR N y=
0.093 9x+0.028,R2=0.997 7:277 nm Fi&a# 5N
y=0.0618x+0.006 1,R2=0.990 3.

MRAE“2.27 TR 75 7%, Bl Y QF M i Wi, B4
i 3 LA 0.9% S AL BN SH AT vh A, 4 3k 2 gk
i 1~13 & B8, HF N 3R R R E & Ik 28
KABERAT0.9% FACEN T IR TR &35, BEAR R ik
. LL0.9% SAL BN T WAE A A, 7E 190~
700 nm BN FIRIS AR PRI (10.0 pg/mL)
A YQFM & (2.08 mg/mL) #4793 , £ i A1 S 1)
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Tablel Measurement on flushing fluid concentions of YQFM
R AAF /mL At Y A R 2R B/ (mg-mL ™)
T MEREIL  0.9% SALENES R
MEWR WERERETT R 203 nm 283 nm
AR /mL A /mL
1 10.0 10.0 S2 0.5 9.5 18.857 19.289
2 2.0 12.0 S3 0.5 9.5 12.251 12.711
3 2.0 14.0 S4 0.5 9.5 5.646 6.844
4 2.0 16.0 S5 1.0 9.0 3.440 4.044
5 2.0 18.0 S6 2.0 1.0 2.249 2.260
6 2.0 20.0 S7 2.0 1.0 1.178 1.247
7 2.0 22.0 S8 2.0 1.0 0.574 0.667
8 2.0 24.0 S9 2.0 1.0 0.247 0.360
9 2.0 26.0 S10 2.0 1.0 0.089 0.200
10 2.0 28.0 S11 2.0 1.0 * 0.107
11 2.0 30.0 S12 2.0 1.0 * 0.053
12 2.0 32.0 S13 2.0 1.0 * *
13 2.0 34.0 S14 2.0 1.0 * *
14 2.0 36.0 S15 2.0 1.0 * *
15 2.0 38.0 S16 2.0 1.0 * *
16 2.0 40.0 S17 2.0 1.0 * *
17 2.0 42.0 S18 2.0 1.0 * *
18 2.0 44.0 S19 2.0 1.0 * *
19 2.0 46.0 S20 2.0 1.0 * *
AR 25 G
*absorption value was close to blank solution
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Fig. 4 Wavelength-Absorption Curve for different t flushing fluid of YQFM
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Table 2 Preparation of verification solutions for YQFM

Ty pa— 3&&\‘2{?}?@9‘]@6% _ _
e HUmL MW BRIERERERY  0.9% FALENE
mL mL S /mL
S1 10.0 1.0 2.0 7.0
S2 2.0 1.0 2.0 7.0
S3 2.0 1.0 2.0 7.0
S4 2.0 2.0 0.6 0.4
S5 2.0 2.0 0.6 0.4
S6 2.0 2.0 0.6 0.4
S7 2.0 2.0 0.6 0.4
S8 2.0 2.0 0.6 0.4
S9 2.0 2.0 0.6 0.4
S10 2.0 2.0 0.6 0.4
S11 2.0 2.0 0.6 0.4
S12 2.0 2.0 0.6 0.4
S13 2.0 2.0 0.6 0.4

PR 25

H &1 5 AT, BB E AR AR N, 36 E VA R
RS 2655 Y QFME I ALl 24632 34 i 125 1T 5 A 2
KPR 2B T — 20 A E RUARIS 5 26.0 mL

2.54
) LIVS ¥'N
i ® YQFM
4 ATRZEK+YQFM

Anm

T ' T
500 600

LIUS &S
® YOFM
AS5

v s6
<s7

» S8
*s9

@ S10

T

400

Anm
5

T T T
500 600

B (S9), B 190~200 nm Ab R i W W 41, W i it 2%
b5k ZEOK U Rl 2R EE A s M e R R MR Rk
32.0 mL I, BB TR H & S R FEK i & e 2 A
W B S B B0 IR VA VR iR B YQFM G iEAT H o
2.7 BE AR TIE

R 45 9 0% 5 P SRE , YQFM 5 R 2 25 il
AT R AR AN 5 ORI A AR DT UE AR 72 S5 I 5, i
36 45 DA S5 FH 2R 885 05K e A S o A S SR B8R 2
B YQFM E 47 i 1 , MR 48 % 1 USCER 2% B b 80 W o
N T e R VAR RSO (R B AV PR SR A )
FE b FH 2 R8N R B B R 1R 22, R AT 8 IR
MW 3. 73 0 TAT AR B R S B8
% 2.0 mLCE 6.0 mL) , &4 3550, N 25 i i
B V0 S F R I % 0.2 g DLIE = 0.9% S AL BN
TSR R T 0.9% S 4 T 5 R B &2 500
mL, VR 350 A N IR I i i v, 45 10 6.0 mL,
RAE IS AN, 5 B 5~ 10 minGRNEA
Tk Hp O AR A AN T PR BRI R 1D, SR
S BEL V50 AT A Y 1 ORI s RS e PR = |
SEF FF AT T e s i T 1) S A3 3 2.0 ), AT X

EAEBLEAT T

m IR
® YQFM
A Sl
v S2
4 S3
» S4

T X T T T T x T 1
200 300 400 500 600 700
Anm

m RIEK
® YOFM
2.0 A S11
s v S12
: 4 S13

T i T . T L T o b 1
200 300 400 500 600 700
A/nm

IGE PR . Y QF M i i 1 IR 22 5K 778 i 2 A€ - IR ST oy 2

Fig.5 Wavelength-Absorption Curve of Verification solutions, YQFM solution and Furosemide solution
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2 AAA N 0~26.0 mL i, H>10 pm A
TR OB H B8 N 11.7 A /mL CYQFM # ¥i Wi N
8 AmL),>25 um A PERUR EEAE 0.4 Y mL (YQFM
FHR N 04 /mL) s 24 i 3 WA 4 28.0~34.0 mL
i, H=10 wm AEVERREOIE 5 2.8 4YmL, >25 um
(R AS VA P AMORE B4/ 9 0.2 AN /mL , BUME 432 30 34 1 1
e 5 T P AN T PR AR B (210 o (AN T8 PR R £
BIE R 2.3 4 /mL,>25 um FIASEHERCR EUE A 0
AN/mL) 5 AT, f 0 360 VA T R 3 R R S
— VK 8% TP ik BE 1 Y QM 75 37 R A 1l Tk
BT T VR A VAT, FEAN T I SO B0 = T YQFM
FRIVEA B8 T Jodg 3 S VAR 5 i o AR R R 38, B ik
VAW HR TR A Y P R 0028 W I A Tl R M 7
T, 33 1T AT DA T 56 UE VR R Y QFM Bk B AR Rk
2 pf R AR IL B 32.0 mL I, o R b R B
YQFM HJFEA & PA 5| 50 AIE I AN 15 M SOoRE 38 o
3 g

2R S 6 3 I 25 A % EE Y QEM VA TN R IS &
BB A R P K- A 2 AR 5 B VR U8
KRR, TF AR S B VT YQFM IR
T Aff 5 i R 2 A R B 32.0 mL. IEFE R 5T
S Y QFM IC AT A FH £ 1k 28 DK 2 S A 9 36 U 24
Y, ¥ H— 8 W FE VRS YQFM &% B & gk AT
TR B s 2 1) g K- R s oty 28, 3 v X v VAR 22 4 )
AT AN 32.0 mL. AR 35 ¥ 52 T 250 ikl ik %
5 YQFM FC A1 B I Hp % A= AN T W Aok 385 o g 4 5
FH R I Jie A 9 90 245470, o FL iR S5 YQFM &
T i WSCER 1) 25 B A AT TR A R 9 SR R A L
58 ANV PE IO B & - 2 A VAR AR >32.0 mL Y,
FUARORL B 5 A 10l T e v 0 VAR S50 M 4, 3 T AN AS
PEORL A1 FE X i O AT 7 5E . i ik 34
77 TH B AT DASH ek /S B — T S AN 2 24 R
B2 I AR

T 2 U ST R, TR AS Y AORE 5 S 1) T I
I 7 F 2 S 7R R TR 64% 5 32 Ik SN R TE
A0V ANV P RORE T 51 K A% L IR I I A
FE IR L 5 318 T Bg S S0 2 kO T R L A B RORE
JNEZR B AE (SIRS) i 350 £5 B AIE 2% B 32 38 Al
Al it 8 4 B TG A ESCAR I S A A KT B AR LR
A3 R R 5O A6 5 8 43 B A e 11 4 SR E B
AT R AN T ORI 2 T B R A . R K
BT G S AN IE R fE S T T R I AL,
Tt S VP OR8] N 127 S TR R 9 o ) O

VEFE bR o B0 5 B v b 4 2E A A A B B
L, N W e ¥ A 2 A 5% IR s AR SRR, A% Bl
FEORVR T8 BT (0 AN PERIORE » L3R o s P B v
2z Ak, /b fE IR A e XIS AR RGE , A
VAR SRR 2R B T ) SR R 3 A VR R A
HEALA 2 A IR A 25 . DL FusE
T 58 oA IR 22 22 R B 5 SCHR AR A 2 5 A
AT PEBORLAE 29 YQFM #5 Ja 8 ROR Y 1E 5 %2
TRbS BAT R IR AR SE A

YQFM Jy /K ¥ 1 25 4, 54 A I K 1k 3 5
TC0.9% SUAL B 55 80 BEAT o8 I U 5 e
Ji» BT FH b I TR R R U DN . AR SR
XF Y QFM i e A FH Py A 9 /A0 JHL A 9 51D
DN 8 VL~ L VR B A K S VA OO AN T
FH o X AN [R5 1) 245 40 157 SR ) o 6 T 26
AN 2 R A Ry B I R, DU DR 158 ik v
25l PR N FH 2 21k
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