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Abstract Objective: Based on a sequential analysis method of “physicochemical properties — main component
content — fingerprint similarity — anaphylactoid reaction” , the stability and safety of Danhong injection with com-
monly used clinical solvents 0. 9% sodium chloride and 5% glucose injections were evaluated. Methods: Accord-

ing to the clinical application, Danhong injection was mixed with 0. 9% sodium chloride injection or 5% glucose
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injection in the ratios of 20 mL: 100 mL, 30 mL: 100 mL, 40 mL: 100 mL and 30 mL: 250 mL, 40 mL. 250

ml, respectively. Then, they were placed at room temperature within 10 h. The properties, osmotic pressure, in-

soluble particles and pH value in the solutions were observed or measured at different time points. The contents of
the main components at different time points were determined. The HPLC and 'H NMR fingerprints at different
time points were analyzed by similarity evaluation. The in vitro anaphylactoid reaction assay of RBL —2H3 cell
degranulation was used to evaluate the safety of the mixture solutions. Results: The properties, osmotic pressure,
insoluble particles and pH value of solutions were stable within 10 h after mixing, and there was no significant
difference in the contents of the main components. The HPLC and 'H NMR fingerprints showed good similarity,
and the mixture solutions didn’ t induce obvious degranulation in RBL —2H3 cells. Conclusion: In this study,
the comprehensive evaluation from the physical, chemical and biological perspectives showed that in the concen-
tration range of 30 mL: 250 —40 mL: 100 mL, Danhong injection combined with 0. 9% sodium chloride injection
or 5% glucose injection had good stability and safety within 10 h, which provides evidences for the clinical
practice.

Keywords: Danhong injection ; solvent compatibility ; content determination ; fingerprint; anaphylactoid reaction ;

sequential analysis; stability research; safety evaluation
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Tab.1 Osmotic pressure and pH value of Danhong injection mixed with 5% glucose injections and 0. 9% sodium

chloride injection in different ratios within 10 h

PHT I (solvent) 135 I (osmotic pressure)/(mOsmol + kg ™") pH

('dosage of Danhong > i RSD/ RSD/
injection) /L. (Tjjj) (dosize)/mL oh  4h 10k . I )
20 5% %R SR 100 263 261 266 0.96 5.908 5.806 5.759 1.3

30 (glucose injections ) 250 254 270 275 4.1 5.770  5.784  5.766 0.16

40 100 254 260 256 1.2 5.828 5.844 5.812 0.27

20 0.9% SN ESHER 100 272 283 294 3.9 5.747 5.783  5.746 0.37

30 ('sodium chloride injection) 250 277 288 298 3.7 5.769 5.789  5.762 0.24

40 100 273 272 280 1.6 5.770  5.804 5.773 0.33
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R2 FHLESRS S%AEMEESR.0. 9% KL HESRAREME 10 h BRI (4 - mL ™" ) UELR (n=3)
Tab.2 Number of insoluble particles in Danhong injection mixed with 5% GS and 0. 9% NS in different ratios within 10 h)

S RTARE i dsE Ry T (solvent) =10 um =25 um
(dosage of Danhong injection)/mL T2 (kind) JH#2: (dosage ) /mL 0h 4h 10 h 0h 4h 10 h
20 5% HIATET: 1 100 20.5 19.1 19.6 L5 0.5 0.6
30 (5% glucose injections ) 250 12.7 9.0 9.2 0.8 0.4 0.9
40 100 160 171 15.5 16 1.3 1.4
20 0. 9% SALANIF S 100 6.3 18.8 14.3 0.3 0.6 0.7
30 (sodium chloride injection) 250 20.5 7.3 20.3 1.3 0.7 1.3
40 100 18.8 215 15.9 L1 2.0 0.9

2.3 FEER R E

2.3.1 S OKEEFRE ST S R0 IR s e
27K il 1. 000 mg - mL ™" ARG . 43 B 4r-1)
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B (A) - CIE(B) BBV (0 ~ 65 min, 98 %A
—70%A ;65 ~75 min, 70%A ;75 ~ 76 min, 70%A —
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S1. % & s ( reference substances) — S2 ~$4.20 .30 .40 mL FF£T 741
5100 mL 5% 7 % B v 5 B 1. (20, 30, 40 mL Danhong injection :
100 mL 5% glucose injections) S5 ~S6.30 .40 mL JF£1 7 51K 5 250
ml. 5% %5 B0 5 B 4. (30, 40 mL Danhong injection: 250 mL 5%
glucose injection)  S7 ~$9.20 30 40 mL F}£T 3% 4% 5100 mL 0. 9%
LS B B (20, 30, 40 mL Danhong injection: 100 mL 0. 9%
sodium chloride injection)  S10 ~S11.30 40 mL FFTH HHK 5 250 mL
0.9% AN SR (30, 40 mL Danhong injection; 250 mL 0. 9%
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Fig. 1 HPLC of reference substances and Danhong injection mixed with

5% glucose injections and 0.9% sodium chloride in different ratios
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Tab.3 Content of main components in Danhong injection mixed with 5% glucose injections and

0.9% sodium chloride injection in different ratios within 10 h

FHTEGRHE T (solvent) il it (content)/ (g - mL™")
(dosage of Hik i (time)/ Sy o J LA 4-FEHRR O REHRR FHHR B
. .Dafihong (kind) (dosage)/ (total phenolic ( Daeasat) (protocatech-  (p — coumaric (rosmarinic ( salvianolic
injection)/mL ml, acid) ualdehyde) acid) acid) acid B)
20 5% kB SHER 100 0 2482 186.8 37.97 6. 140 46. 00 82.29
(5% glucose injections ) 4 2443 188.2 38.28 6.317 46.25 81. 62
10 2 404 190.0 38.39 6.162 46.71 80.92
RSD/ % 1.6 0. 86 0.57 1.6 0.78 0.84
30 5% HIEHIRT SR 250 0 1582 150. 8 24.41 3.357 28.71 49.74
(5% glucose injections ) 4 1 568 144. 8 23.34 3.220 27.51 47.74
10 1 556 144.2 23.29 3.202 27.33 47.43
RSD/ % 0.82 2.5 2.7 2.6 2.7 2.6
40 5% HIEBIT SR 100 0 4138 320.3 66. 38 10. 67 79.43 135.1
(5% glucose injections ) 4 4071 316.6 63.87 10.20 76.57 132.3
10 4001 314.7 4.33 10. 15 71.27 131.5
RSD/ % 1.7 2.5 2.1 2.8 1.9 1.4
20 0. 9% AL EN- Sk 100 0 2311 189.3 38. 65 6. 088 45.94 80. 15
(0.9% sodium chloride injection) 4 2 415 189.2 38.52 6.256 46. 45 78. 44
10 2 404 190.7 38. 16 6.175 46.62 78.17
RSD/ % 2.4 0.45 0. 66 1.4 0.77 1.4
30 0. 9% SFALEN- & 250 0 1514 150.2 24.13 3.295 28.28 49.12
(0.9% sodium chloride injections) 4 1517 139.9 22.48 3.079 26.43 45. 69
10 1509 146.4 23.54 3.222 27.71 47. 60
RSD/ % 0.28 3.6 3.6 3.4 3.4 3.6
40 0. 9% AL AN K 100 0 4114 325.1 65.52 10.29 80.33 133.0
(0.9% sodium chloride injection) 4 4 146 320.5 4. 71 10.41 80.35 132.2
10 4071 310.9 63.04 9.920 77.61 128.1
RSD/ % 0.92 2.3 2.0 2.5 2.0 2.0
2.4 JEEURIE R %01 |
241 @REELEBRI G R 23,27 o | ¥
T, 4 BB R AE 0,410 h HURE#EFT HPLC #5480 so bl L s
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BRGSO o 25 R AR SR AT oplaloo bou AL LL 8
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PRFERE o DIPTSR R ECA T B D 1] (40 mLL ;100
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Pt ARl a] i HPLC FS 0 &S 751 UL 2 3

2.4.2 WRLSIRIE SCERERL I RLRE S BT R dh Y
il £ IR AF T 0.4 .10 h B A 45 e (R TR AR

0 10 20 30 40 50 60 70
1/ min

S1. fitff 0 h(O h after mixing)  S2. fi{fi 4 h(4 h after mixing) S3. fii
{110 h(10 h after mixing)

2 40 mL FHIESTER S 100 mL 5% F & #EESRAES 10 h 7
BiLEL AL

Fig.2 Fingerprints of HPLC within 10 h after 40 mL Danhong in-

jection mixed with 100 mL 5% glucose injection
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Fig.3 Fingerprints of HPLC within 10 h after 40 mL Danhong in-

jection mixed with 100 mL 0. 9% sodium chloride injection
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Fig.4 Fingerprints of "H NMR within 10 h after 40 mL Danhong

injection mixed with 100 mL 5% glucose injection
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Fig.5 Fingerprints of "H NMR within 10 h after 40 mL Danhong

injection was mixed with 100 mL 5% sodium chloride injection
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Fig.6 The results of B — hexosaminidase release rate after mixing

Danhong injection with 5% glucose injections in 10 h
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(Danhong injection: 0.9% sodium chlonide injection)
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tion) 5 XF BREHAH HL* P <0. 05(*P <0. 05 versus control )
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Fig.7 The results of B — hexosaminidase release rate after mixing

Danhong injection with 0. 9% sodium chloride injection in 10 h
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