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Effects of freeze-drying powder protective agents on Ribavirin Freeze-dried Powder
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Abstract: Objective To study the effects of seven types of common freeze-drying powder protective agents (Emprove low endotoxin
sucrose, lactose, Emprove low endotoxin glucose, Emprove low endotoxin mannitol, Emprove low endotoxin sorbitol, Emprove low
endotoxin potassium chloride, and Emprove low endotoxin glycine) on properties of Ribavirin Freeze-dried Powder. Methods
Appearance and re-dissolving performance of Ribavirin Freeze-dried Powder and its blank were as indexes, and time of pre-freezing,
dosage of freeze-drying powder protective agents, and time of freeze-drying were studied, as well as moisture content, pH value, and
ribavirincontent were determined. Results Lactose was used as freeze-drying powder protective agent with time of pre-freezing as
6 h, time of freeze-drying as 9 h, and dosage of freeze-drying powder protective agents as 4%; Emprove low endotoxin potassium
chloride was used as freeze-drying powder protective agent with time of pre-freezing as 9 h, time of freeze-drying as 9 h, and dosage
of freeze-drying powder protective agent as 4%; Emprove low endotoxin mannitol was used as freeze-drying powder protective agent
with time of pre-freezing as 6 h, time of freeze-drying as 6 h, and dosage of freeze-drying powder protective agent as 4%; Emprove
low endotoxin glycine was used as 1 freeze-drying powder protective agents with time of pre-freezing as 12 h, time of freeze-drying as
9 h, and dosage of freeze-drying powder protective agent as 4%. The products were full, smooth, and with complete re-dissolving
performance. Conclusion Lactose, Emprove low endotoxin potassium chloride, Emprove low endotoxin mannitol, and Emprove low
endotoxin glycine are suitable for preparations of Ribavirin Freeze-dried Powder, which can provide references on freeze-drying
preparation of soluble drugs.
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Table 1 Appearance and dissolving ability of powder injections using different freeze-drying powder protective agents
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Table 2 Effects of pre-freezing time on appearance and re-dissolving of lyophilized powder prepared with various freeze-

drying powder protective agents
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Table 3 Effects of dosage on appearance and re-dissolving of products prepared with freeze-drying powder protective agents
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Table 4 Effects of freeze-drying time on appearance and re-dissolving of products prepared with freeze-drying powder protective agents
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Table 5 Results of verified test (n=3)
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Table 6 Moisture of lyophilized powder

BKE Y%

Y NS bl H A4 BAGT

PR e
Emprove ik P4 25 2% FEBE 1.26 1.21
Emprove {I% A 75 2% T gl 1.67 0.98
ToK LK 1.75 1.11
Emprove {ik N 2 % 50464 2.07 1.54
Emprove (KN # 2 H 2R 1.36 0.32

x7T HTHEE pHE
Table 7 pH value of lyophilized powder

A AR TR B pH

2R TRE pH fE

PR ORY 71 N .

R HT)GE PR BT
Emprove {I% A 5 2 RERE 5.49 5.78 6.50 6.42
ToKFLBE 478 5.13 5.13 5.40
Emprove {i% A 55 2% &AL 5.24 5.26 5.97 5.64
Emprove {i% 4 2 3% H 55l 523 5.59 5.73 5.97
Emprove %A # % H 248 6.07 6.05 6.16 6.04
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47K AR 0.25 mL/min; FEIR 30 C; FEME
L 4 °Cs KK 206 nm; BEFERE 1 L.
2.8.2 ORI R RR A EL A ARG R
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*-ribavirin
1 FBFHHERM (A, EAFTHEESY (B) #
FIEFHETHHESY (C) B UPLC B&iEE
UPLC chromatograms of ribavirin reference
substance (A), mixed blank lyophilized powder (B),
and mixed Ribavirin Freeze-dried Powder (C)

2.8.5 FRUEMIZRIIEEST RS BRI ELF PO L
10.03 mg, # 25 mL )i+, SKEMIFFRERZ)
B, FEATENEE 0.40 mg/mL ) EL 5B IR il 459
Iy AR R LA 0.3 0.61 0.9, 1.2, 1.5,
1.8 mL & 10 mL &), AUKMBERZIE, #5001
PRI EE Y B4 120 24, 36, 48, 60, 72 ug/mL
XTI F FIRXT RO T, FR il
ik, AR TR R B AT 2R MmN, 43[R
77 FE Y=2 591.8 X—1 974.1, R*=0.999 7, K]
FIEL A ARAE 12~72 pg/mL 5 R M OC 2R RLIT
2.8.6 FEHEEAL  HOR BB ARG TR AR
il A I, JELLIEREIE 6 IR, S5 RAIE
IR RSD {E 0 1.7%.

2.8.7 HEMRK U AR AR TR
6 i, AU, BEREIE, S5 R A AR
JiCEY B0 RSD 14 2.1%.

2.8.8 Famthikse  WIRCR) LB MR TR R AR
PRV, T 0. 20 4. 6. 8. 104 12 h BEREN
B, THEASAIE A ARIETIAR RSD (Hl 2.2%. 45

Fig. 1
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BB L 9 4, REE NN — & S A ELT5 PR T
AV, AR S A 6 1, HEREIIE . 45 R
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AR TR, HEREI R, AR SR R TR
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Table 8 Determination of ribavirin in Ribavirin Freeze-

dried Powder
. FIEF (mg 377

B

/il HT )G
Emprove {1 P4 25 2% BERE 24.36 23.44
To7KFL bk 24.22 23.50
Emprove KN EF 5 H 551 23.72 22.72
Emprove KN B F H &R 23.95 23.28
Emprove {4 £ 2 & A4 23.40 22.99
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Emprove (KN BE R BERE . TC/KFLHE. Emprove kP
B RAMNWH . Emprove KN # 2 H #E2. Emprove
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FAVRFORA AR A 7B Ik 25 ) B 35 AR R IR 4 5
PIvERe, e 17— SIEARSE, KT
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