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CILHERMNTHERK,TH FMN 225300)
WE.- BN A HEBRASALPN FPHERGZRMERE - Lo F4on % (HPLC - CAD) S M 7 k. Tk &tk A
Waters XBridge Amide #£(250 mm X 4. 6 mm,3. 5 um) ;&340 4 T — K (70:30,V/ V), #ikH 1.0 mL/ min, 234 35 C,#HEHEH
10 pL; FALBE A S5°C, BFEH 1.0, REMEA 10Hz, LIRFHA 3.6 FER HEBRFEREAL 10~200 pg/ mL & H A 5%
REMXARIF(r=0.9978,n=5); FHEKFEH 99.96%,RSD % 1.24%(n=9); £ FFRA 1.0 png/ mL, AR A 0.2 pg/ mL; 4
R AR E K6 RSD ¥ T 2.0%3 deH E AR R AT P AR 69 &2 4R 55 A 99.21%,99. 43%,99. 32%, RSD
BT 1L0%(n=4); HEDRELRFEAETSHNA 0.25%,0.21%,0.23% .3 WiEH R UMLK FHEERG L TN T LEE 2> A
0.94,0.93,0.91 mg/ mg,RSD 35 /0T 1.50%(n = 4) L5 %7 = A2 Heik ZHC B, TN T8 & B RFH 25 2O ) 7 o H 55 87 69
AEMNERREIEH
RBA) . S 0RAA &R ok T A 5B R EH A AR B AN E A KRR R E AR
FE K-S RI1T XEFRERD A XEHS 1006 — 4931(2022)11 - 0079 — 04
Determination of Mannitol in Mannitol API and Its Preparation by HPLC - CAD
ZHAO Hui,WANG Dongyun,WU Jun

(Taizhou Institute for Drug Conirol ,Taizhou, Jiangsu,China  225300)

Abstract: Objective

for the determination of mannitol in mannitol active pharmaceutical ingredients (API) and its preparation. Methods The

To establish a high — performance liquid chromatography — charged aerosol detection (HPLC — CAD) method

chromatographic column was Waters XBridge Amide column (250 mm X 4.6 mm, 3.5 pm),the mobile phase was acetonitrile —
water (70 : 30,V/V),the flow rate was 1.0 mL/min,the column temperature was 35 °C and the injection volume was 10 pL. The
detector of CAD was applied with nebulization temperature at 55 °C,power function value (PFV) at 1.0,collection frequency at 10 Hz
and filter constant at 3.6 s.Results The linear range of mannitol was 10 — 200 pg/mL (r=0.997 8,n=5). The average recovery
of mannitol was 99.96% with an RSD of 1.24% (n =9). The limit of quantification (LOQ) was 1.0 wg/ mL and the limit of
detection (LOD) was 0.2 pg/ mL. The RSDs of precision, stability and repeatability tests were less than 2.0%. The contents of
mannitol in the three batches of mannitol API were 99.21%,99.43% and 99.32% with RSDs less than 1.0% (n = 4) ,respectively,
and the total impurity contents of related substances in the above three batches of mannitol APl were 0.25%,0.21% and 0.23%,
respectively. The contents of mannitol in the three batches of Thymopentin for Injection were 0.94,0.93 and 0.91 mg/ mg with
RSDs less than 1.50% (n=4) , respectively. Conclusion The method was simple, rapid, sensitive and accurate, which can be used
for the determination and quality control of mannitol in mannitol API and its preparation.
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1 XBE5RE
1.1 {4=8

UltiMate 3000 78 155 2% & A €2 3% 4 ( 52 [E Thermo
Fisher Scientific 23 7] ) , it A UltiMate 3000 %4 P4 T 2% |
UltiMate 3000 % [ B iEFESS  Corona Veo RS i HL I 55K
£ . Chromeleon™ {4,3¥% T/ 4} ; KH - 400KDE %I 755 1
BB BE Ve (LR B S A IR A F] L )
FoN 400 W, 55K A 40 kHz) ; Mettler XSE205DU %4 By, 1
K- (Hi+ Mettler Toledo 23y &) KGN+ 1022 —) o
1.2 X%

T R mEx HE O 2 ke B, i
100533 - 201304, & 4 99. 0%) ; Z 15 ({4354l , 74 BF
F Scharlau v F]) s 518 SR KA 30% i S AL AL (S T4,
FE 2454 A A2z iR A B D) 5 3088 /K 7 Milli - Q 46
KR GE 4% 5 TR I BRORE 2 34t 5 A S P e R 1 BB A M
J RN et T B v U T B T TR VR T
I 34tk FOLR R 1 D e i o P A o) 390 e e 1
JE o AR AL S AR R WL 1,

F1 HEmitsSKIE

Tab.1 Batch numbers and sources of samples

H 5 KR
HE B FL2005003 % E ¥ %45 8]
E790G e R A

361512014  F 59 A i 5 5E B A PR 5

EHA MM R 19082321 BT b £ ARG

19042721 #H-Fix 25 b 45 B A FRA 8]

18092521  #-F i 2 b 4 A A TR F)

2 HEEHER
2.1 BiLEH

A5 Waters XBridge Amide (250 mm X 4. 6 mm,
3.5 pm) ; sl : 205 - 7K (70:30,V/ V) ;i : 1 mL/ min; #
Tk :35 °C; EFE R : 10 pLs BTSSR 48 S50 S5 A IR R
55 C, R0 1. 0, REESURN 10 Hz, 12 UEH R 3. 6 5.
2.2 AiEHE

HUH 88 B HRU 10 mg, WG % PR E , B 100 mL 75
S, A IR RE 25 B850 A SRR BRI R U H %
FERE i 10 mg, K6 FRAE , B 100 mL B, oK 7 i
25 485 AE N H g B A T A T IR S e i
FRRN SIS i KB AR, KA i, 8P A,
KA B 1 mL 298 0. 1 mg T8 B A9 1 55 FH M i 1
JOR AL 32 3 TR o TR 588 B AR T 29 50 mg, K % FRE
10 mL A5 S K O F e 25 3850 AE AT X i
DU P AR 3280 V5 T 5 R %% B I 1 mL, ¥ 100 mL 25 ff
t, FK R BEIE 8 25 #8250 VR A SR o I FH ) HR
AR o LAKAE R 28 I TR o
80

2.3 FEEER

L Jm M RS 2 S ISR, 2. 2 0T H R
Xof Rt R A v R R S P e At
A 10 WL, 20 B AR RSN, 32 2. 1300 F €8
TS HERRIN A2 , €030 1 DL T 12 SR, 2 v 7
FUETC T, B b v 2% BOCHI s T T, H i B € 15 0
PR MR T 5 000, i 2 X /N T 1.2,
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1. Mannitol
A. Test solution of Thymopentin for Injection B. Blank solution
C. Test solution of mannitol D. Reference solution of mannitol

Fig.1 HPLC chromatograms of the specificity test

W PR BCH B8 BT R 10 mg, A B FRAE L 40
SE 10 mL 25 2P, K AR, o e T LR
SRR . D BEAE IR S A 0. 1 mol / mL & E AL 4%
W1 mL, ZEIRCE 4 h, ITA 0. 1 mol / mLERFRVAWK 1 mL,
FUKFERE B ZI B, $25) . 2) IR IR A 0. 1 mol / mL £k
BRI 1 mL, ZIECE 4 h, ITA 0. 1 mol / mL & A AL
W1 mL, KA B R 208 #2557 .3) S AL IR o A
30% i E AL 1 mL, FIRUE 4 h, KR B2 %)
BE L FBA] . 4) i R K I IR 4 b e 2R K
i e B2 BE 4350 G 5% et B IR A I )i 0 v 5
10 WL, 43 50 A WRAR 35, 75 2. 1 00T A5 45
WAE €035 P UL I 2.0 25 A i SR PR a9 7 A 1) 2 Jog e
BIRe H i B R0k B R0 B I e T, R
kLR R T

LR R 8L BUH EE I IR 20 mg, KRR,
B 20 mL A B, MUK T 2 5850 A hxt B
T 28 V0 5 R 4% v BT o, FH 7K 20 S0 R T e VA R
10,20,50, 100,200 wg / mL [¥ 2 51 XF HE o 5 00 A %
B RIS 10 WL, 230 3E AR 54, 4% 2. 130T
5 S RN o DA 5 1t i) D 1T AR (Y) S A A
Xof Lt VS VAR e R B (X)) R R Al s A T A 1T U, 45 ]
A2 Y = 1. 967 5X +25.487 0(r=0.997 8,n = 5) . 4%
SRFRW], H 88 BB VR BEAE 10 ~ 200 pg / mL B EIN 5
W TR AR 2 M 56 R R
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1. Mannitol
A. High — temperature damage B. Oxidative damage C. Alkali damage
D. Acid damage
Fig.2 HPLC chromatograms of damage tests

R SR RS I PR < IBCH 8% o) R 1 o, RS 2%
FRAE , IR ff I B 1l 28 9] IO A 38 0 9 A, O
FEI 22, LIS MEEL (S N) Ry 3 At 8 J5 o vk 3 A 4G T
B, LAS /N Ay 10 B A Joi e 6 P85 Sk 2 et IR o 245 R ARG T B
F0.2 wg/ mL, EERHM1.0 pg/ mL,

%5 B U RS 2 WO BT SR B 0. 1 mg / mL Y
H T IR S A ROE B, 4% 2. 1 R (a3 S i St Rt
D o 285 T 58 I €0 335 e £ 7 BsF i) R 068 1T R RSD 4
0. 07% F10. 24% (n = 6) , AL NG 2 B KL 4F.

A PRI BCH 5% i SRk 24 (41524 FL2005003)
e S B AR K (FEE 5 19042721) 4% 6 47y, 42 2. 2 101
Ty A BRI, F 2. 1300 R (O3 S R A
VO SRV TR, $ AMPR IR T B o 5 5 H 8 1t R 1 23 P e i
Tk H R B B4R 99. 21% A110. 93 mg / mg, RSD
43900 0. 34% F10. 54%(n = 6) , KHFLREREH R

Fe R0 B 2. 2 00 F H 8 W A A v TGS
3T 0,4,8,12 WA 2. 130 (3% 4 R 22 L i)
SR (B 45 R T R I 0 3% D4 e TR R RSD A 1. 20%
(n=4), KU HBEMRSIAERAEFR T 12 h N,

i FH P 6 < 0 e 9 9 Sl A L L R A L
S R T W i i R 5 A AR A% TR U 1) 4y 1
0 o 45 SR H R W0 1) 4 R TR T35 /N T 1. 2, 2 o i
T, R 7 vk I AT

T [l e 56 < B 260 2 5 179 7 S P o
FRR (AL 4 19042721)9 4y G B R, B4 31, 53 )
i LU AGIAS 25 I K >4 T H 5 B 5 12 80%, 100%, 120%
(14 8 BT BRI A, 2 ) s b IR 3 A
JE B HE SV W, AT 3 IR HE 2. 1 I (A AR 45
FEIAE , THEIARE DR 25 R WL 2,

2.4 HmEENE

43 il BUH &8 B JEORE 25 (4L 5 43 51 A FL.2005003,

E790G, 361512014) , v & F B iR 0 Ak (Hik 5 53 51 4

Fz2 MENKRELER(n=9)

Tab.2 Results of the recovery test (n=9)

H&E4E(ng) MmAZ(mg) MEE(ng) EKRE(%) X(%) RSD(%)
10.21 8.09 18. 16 98.27
10. 56 8.11 18. 66 99. 88
10. 55 8.26 18. 86 100. 61
10. 64 10.09 20.78 100. 50
10. 05 10. 56 20.56 99.53  99.96 1.24
10. 18 10. 41 20.73 101. 34
10.33 12.09 2.17 97.93
10. 52 12.25 22,77 100. 00
10.23 12.36 22.78 101. 54

19082321, 19042721, 18092521) A1 H &5 i % I8 & (L5
41100533 - 201304) 4% 38 12, K S FRE L 346 2. 2100 F ik
il B AR VT S 0 RV, AT 24, B 4 2.1
T 3% 25 A R A 2 UK, e SR e T AR, F AR AT
B AR MRS,

*3 HERSEUEZERE(n=4)

Tab.3 Results of content determinationin of mannitol (n =4)

Hin ®E AR RSD%) | HR #E AZ(nglmg)  RSD(%)

HEER FL200003  9.21 0.3 | EARMAE 19082321 0.94 (.86
#i - EI06 9.43 0.95 ik 19042721 0.93 0.54
301512014 99.32 0.63 18092521 0.91 1.0t

2.5 BAXYERNE
WOH i 50t 25 (A5 2090 2 FL2005003 , E970G,
361512014) 1 1t , Mk i 4 A <M i I 5 I A 39
VBRSBTS T AVBRORH 354, 4% 2. 1 300 £
TEA P EREIE | 10 53 (0 1 P 22 1 o 1 2 0 R B k1]
(9 345, 4% [ B X AT R A & B A R IR 4
F4 HE|EESADEXYRNESER (%)
Tab.4 Results of determinationin of related substances in
mannitol API (%)

T EARRER AREE
F1.2005003 0.07 0.25
E790G 0.04 0.21
361512014 0. 06 0.23

3 Wt

3.1 BIGEMRE

R FH 28 AT 00 P 20— S8 4 h ) T i B A T R
D, AF G FE AT AR 0T B DI, 5 B 25— 5 40 Ak A VL
f I R 22 AR ST R A XBridge Amide (35 %
R R TR S S R R T R IAT,
Z A A e B 0T 1 T R SR K G AL S A o BTk M
Yy, HRe e P, (7 A s R0 - 1 AR AR5 v 4y )
58T R IR) B B AR LG X0 5 4 SR A S 45 SR bl
JKAH E 8] 18 1, s €, T 0 11 £ B ESF D) S 7 4

81



