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TR RFRIR AN 4.00 2.0 mgimL, 43 BER T IERTE ik Wb (0B 12 b R R ) B2 L €k 5 A PP 5 b
ZRICEMBINE AT &R 3 PR E AN 2R —3 HhiR2 A 4.0 mg/mL JTEIKEE T 453 L3
Bimi KT 5%, BPRAETHEE L 2.0 mg/mbL BT B FAUIARE 0.1 mL & (Al b PR EET A4 T 0.4 mg/mL
Py BE T INEE 0.5 mL) W MR A, HAh A B R W ieim K+ 5%, BURZEEE M. 458 IRAKREREK 2.0 mg/mL (1)
Eh18 2 T2 LU AL VS WORAT B B R AR IR T B O, A DUK R 2 R L UG YRR (AR AT 0.4
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Variety methods study on hemolytic effect of colored injection doxorubicin
hydrochloride in vitro
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Abstaract: Objective The visual inspection method were not appropriate to perform a hemolysis evaluation for colored injection
like doxorubicin hydrochloride, this article adopted three methods to evaluate the hemolysis test of doxorubicin hydrochloride in
vitro and provide reference for clinical drug safety. Methods Using rabbit erythrocytes as experimental object, the durg
concentration 4.0 and 2.0 mg/mL was chosen which range of clinical concentration and preclinical safety evaluation concentration, to
evaluate the hemolysis test of doxorubicin hydrochloride injection with blood analyzer test, direct colorimetric assay, and indirect
colorimetric assay. Results The evaluation results of three different methods were very consistent. The tube’s hemolysis rate of 4.0
mg/mL dose was far greater than 5%, which means serious hemolysis; Only 0.1 mL tube of 2.0 mg/mL dose (according to the drug
concentration equal to 0.5 mL tube of 0.4 mg/mL drug concentration) without hemolysis occurring, the other tubes’ hemolysis rates
were far greater than 5%, which means serious hemolysis. Conclusion The hemolysis phenomenon may occur when 2.0 mg/mL
dose of doxorubicin hydrochloride solution for iv injection is used in clinic and dilution (final concentration not more than 0.4
mg/mL) is recommended.
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SRR R SR R Ak s, 0 AT
SHR RSN AT SR 122 5 2%
1 #H
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TSR 2 R L A GRINT SR 2 A R A H,
fit5 1407E1, K% 10 mg, FELLERAABRR Y Ep;
AKDs 0.9%FMANERH CARITENAARAFA,
fit5 1505253202, K% 250 mL, JoEE s B AA);
2B TR (TP kR B R A IR 5 AT 4 #
BM-40 2l /K WL 4% ); 5% M Sl CA xRN
AR AT, LS 1406110902, #ik% 100 mL, &
P WA o
12 FZEN:EF

HZQ-F100 4 & 3 9ie (VLI E R
A A %8 T ) Varioskan Flash i bR (26 [H
THERMO ) ; ADVIA2120 4 [ &) Il & 4 BT 1%
(Siemens Healthcare Diagnostics Inc); LXJ-11B {4
G EON (R TR S AR AR D,
TC30KHA HF R G RIS ).
1.3 Rz

HAKHEAZ %, 3~5 Hik, gk, M,
A5 2.95 kg, AL R{BE S0 S FRIE L R AL,
AP AT RS 5 SCXK (51) 2014-0003. A

TSRS ET N, HE 18~26°C. WE 40%~
70%, BENISADT 8 IRATHT I &F 12 /NI
A, B msE Rk,

2 &k

21 HiX@mKEIRE

T R R 22 22 bE AL PR B v 1 FH DAk B oA
2.0 mg/mL, ASIZG 3 I PRI A ME PR 8L J5t e o
HIRAEN 4.0 mg/imL,  PAHAR SE5G 16 356 FH 3R
ZRWA R KRR 4.0, 2.0 mg/mL, & T
e A % I R T S 56 40 FH 3 P 3
22 2% IMBKERRBIH&

FAORIE T O WEEUAL 20 mL, & =M, i
NI FEBRAKES) 10 min BLE, DI e74EE M
SRJGAHF I3 e R NSOV T, NN AE B ER /KT A
J& 1500 r/min 2.0 10 min, 25 BiEW, it g =
THYER B R OEN; WKL B, g
FHAE TR KRR 1 2% 11 21 1L 3RV BV o
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BOREF 24 57, ¥950 0 2 A T4 5 - 54 1~
5 & TS H SRR 2 2 LU ik A, 6~10 B A%
WRERT, 101 E A PATEXT A, 12 45 M BHPEXT A
552 4RO L A AT . FRk LRI
ARPRERK . LB TR AR B RS R R 2
Pk, RS, SEiAN 2%20 IR . ¥4
KAGIRIRRES), 3T CHEE IEITFUA T .

ERTR 22 2 LU S RN 41 Vs AR, e bR
CEFEE, R BEE A PAT RAE,  BLEBR
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Table 1 Composition of different test solutions in each tube of hemolysis test

ro e IR N I 4.0 mg/mL T 2.0 mg/mL VESTH

WEH S 20621 Ifl BRI B /mL PERERKIML BB /mL SRLTHIUML LT L
1 2.5 2.0 - 0.5 -
2 2.5 2.1 - 0.4 -
3 2.5 2.2 - 0.3 -
4 2.5 2.3 - 0.2 -
5 2.5 2.4 - 0.1 -
6 2.5 2.0 - - 0.5
7 2.5 2.1 - - 0.4
8 2.5 2.2 - - 0.3
9 2.5 2.3 - - 0.2
10 2.5 2.4 - - 0.1
11 2.5 2.5 - - -
12 2.5 — 2.5 — —
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Table 2 Composition of different test solutions in each
tube of hemolysis test

WE A 40mgmLiESH 2.0 mg/mb S
5 KimL  HBREFWEML  HREZ R A/mL
1 45 05 -
2 4.6 0.4 -
3 4.7 0.3 -
4 48 0.2 -
5 4.9 0.1 -
6 45 — 05
7 4.6 - 04
8 4.7 — 03
9 48 — 0.2
10 4.9 — 01

2.4  IMEKITECENE R MR

55 3 hjG, BRIEASE, AR PR
WA 1.5 mL, SR AL 53 B 4SO S o A v 21 4
fi%g (RBC), % 2 4l A 1 AulEmEE.
THHAERMER, HEE/NT 5%, FKPOHEIL.

WILE = (YIMEXAE RBC—VES M2 LA
RBC) / (MTEx} % RBC— FH M RBC)
25 EERREIZILEENERLER

242,47 TFFERAE S 5 I AR LL 2 000

r/min 25,00 5 min J5 & UREE EIEW 0.1 mL, fOA
96 LR T, ARSI E b3 545 nm R IR (A
fio 3ME muvl, SEMFE 3ANESL, KK
SPEIME . THE SR, 55 1/ 2 408505+
VT I 2R 35 /N T 5%, F B TEH L

WiE = CEFTH M2 R RS A H— U0 TAT
X FRAE A — BT IRAE A ED [ CBHE S A (i — [
XA AED
2.6 BEEFRILE)IE LSRN E A IR

2 “2.57 O BIEEER, DNOBRE
BRI A WG, BEINNERLEK 2~3mL, BEIE
AJJ5 1 500 r/min .0 10 min, 7 biE, FondE#
ARSI, Wk TGV R B R IE NN
1k, NOFEBR BIE . RE TIMATIA E I 2 B K
ERES5mL, AR, A 10 min, £ 5%ER
MR E P44, 4R )5 2 000 r/min 5.0 5 min, HX
3T 545 nm AW AR, B INEE 3 MR AL,
RILPEME, TR HIR, IR N T 5%,
R TCHR I

WiR = (B A A RS LA
AED 1 CBIPEXTRRER A — BRI B A (D
3 #£R
3.1 Mm¥kit#sx

851 AR T ERIR 2 R AR SR 1~5
ERURIKRIE 6~9 B IR KT 5%, ™ i
ifiL; 10 S A IMARANT 5%, FIFIZELHE K E,
AN 2.0 mg/mL BTEDREE R INFE 0.1 mL. 55 2 40
WE (B8 5 1 AENEa ]38 W%k 3.

Fz 3 MRS OGN ESL
Table 3 Determination of blood analyzer test

RE YT RBC/(X 10*2L Y IR /% RE T RBC/(x 1012.LY) HILZE /%
14H 1% 0.00 162.5 2H1E 0.00 175.0
14 2% 0.00 162.5 2H 2% 0.00 175.0
14 3% 0.00 162.5 2H 3 0.00 175.0
14 4% 0.00 162.5 24 45 0.00 175.0
144 5% 0.02 1375 24545 0.01 162.5
14 6% 0.00 162.5 2464 0.00 175.0
1H 7% 0.00 162.5 2T 0.00 175.0
144 8% 0.01 150.0 2 8% 0.01 162.5
14H9% 0.02 1375 2H 9 0.02 150.0
14110 % 0.13 0.0 24010 4% 0.14 0.0
141115 0.13 0.0 2411 4% 0.14 0.0
14112 % 0.05 100.0 24012 4% 0.06 100.0
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551 AR S ERIR 2 R LA SR 1~5
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Table 4 Determination of direct colorimetric assay

RS W2 1% RS W12 1%
141 1% 77.5 2415 64.7
1412 % 76.5 241 2% 66.8
14 3% 86.0 24 3% 72.1
14 4% 86.5 2445 76.0
1415 % 77.3 2415 % 72.8
14164 83.2 24164 73.5
14 7% 84.6 2HM T 75.2
1484 71.3 24184 66.2
1419% 67.7 2M 9% 60.3
14110 % 0.0 24110 % 0.8
14011 % 0.0 24115 0.0

1412 % 100.0 2412 % 100.0

3.3 MgpRiBiEtb @k

5 1AW R Z R A IR 1~5
B RVIRIR L 6~9 Er s il F 343 1 KT 5%, CHE %
ifins ARIRFE 10 BUF I E N T 5%, RUIZE TCH I
KA B2 MWE (BE): 855 1 AWEN e
ZER—F, WLk 5,

F5 BERREEELLENES
Table 5 Determination of indirect colorimetric assay

WE S 1% Wy WILE%
14H 1% 167.3 2H 1 152.0
14 2% 167.5 24 2% 153.1
144 3% 168.7 2 4 3% 153.3
14 4% 168.1 24 45 153.1
144 5% 167.1 2 4 5% 150.8
14 6% 169.1 24 6% 152.4
1H 7% 169.4 2H T 153.4
144 8% 168.3 24 8% 152.9
144 9% 156.6 24 9% 142.8
14110 % —2.4 24110 % —15
141115 0.0 24111 % 0.0
14012 % 100.0 24 124 100.0

4 itie

PRAMRE VLV 205 20 40 J 1) A FH 3
SRR HT 22 A TEVPN IR H 22— 5 R 7
P IR HEWEE,  RI258) 55 41 40 M TR s v %
Fefih—E g, g H AR SR E T
B SKAIWTA E DL, 125 S B, R
SR REM L B L R BCIR GG, A BEI e 2r4n
PO ELARREE QA IMLE), UK AL 30% LA
NERZI A A U, TR A IE RS R
25 5 U S P I e 4 SR T L kAR s
A A R I 28 (I /E 545 nm KA Bk
W IR R B, U R 1 R AR TR 5%, AT LA
G2 35N TPSE SN TSR R A I S ST N
WA oers. REP,  FRTE A SRR Z
KA T 77725

EhR 2 TR LR WU T Y AR, A T HE
BREEA G X L TP, B ks O E 32 b A
W T RN AT, T R o 2 T 24
WA B RR G o b A R 42 L E vl s 1 2 iR A
v 25 IR IR PR 20 40 1t 2 2R T, 5
S HERR TSRS A G X AR T, B
D PEB LGN M R P ] BB AR 2040 M 3, AT i
F I A T, DR AR R RS A e B N R
J&, JRAT BRI VE N B O R Bk Bk
LA AR P 8 43 o0 B2 40 M ) 30 H R TR B PE A
WIAEDL, SEANSZEFE ARG, H—
e =N S IR W e

AR SEIG R FH M BRI B0 AR B L e iR
E B A V0] B € YA 5 A e S FH 2R R 22 3 EL AL 1)
PRANER AR AT T VP o 3 FhsEI6 ikl R —3L,
By WS T SR 2 2 LR AE 4.0 mg/mL K S
RSN AT B A A I, 2.0 mg/mL i
WREEBRINFE 0.1 mL 48 (Rl h 290k S H F% A8
FH4F 0.4 mg/mL 2543 % ke 0.5 mL) 4h4k
AFEERIL, RN, IR EHE 2.0 mg/mL 1)
ER1R 2 32 LU B T KA R AR I 1 v etk
Ko AREWNARINSEILE R, SRR A
R 0E9T, Mk 2.0 mg/mL 9 EEER 2 2L AR
VAV R B HE DK 4 20 A 15 4 8 F0 I R A AN R
e, (B To9E. N TRIEIRARRH 2524,
VO ERIR 2 R LR MOE U RE G (ZOREANE
it 0.4 mg/mL) HITkgs 24 e Pk LT
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