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Analysis of the influence of adsorbed moisture on
DSC method for detecting drug purity
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(1. National Institutes for Food and Drug Control, Beijing 102629, China; 2. School of Pharmacy, Yantai University, Yantai 264005, China)

Abstract Objective: To investigate the effect of adsorbed moisture on drug purity determination by differential
scanning calorimetry (DSC). Methods: The DSC analysis for drug purity was performed with a heating rate of 0.5
°C * min”' under a nitrogen atmosphere (drying gas flow rate: 50 mL * min"'). The optimized method reduced by
10 °C than the conventional method and included an additional heating segment at 1 °C * min~" for 10 min, while
other parameters remained unchanged. Results: Without pre—drying, the conventional DSC method accurately
determined the purity of imidazole, phenylephrine hydrochloride, and neostigmine methylsulfate samples with
adsorbed moisture below 7%. After optimization, the method further eliminated moisture interference, allowing
accurate analysis of samples with adsorbed moisture below 8%. Conclusion: Adsorbed moisture may affect DSC-
based purity analysis. For general samples with a melting point above 80 “C. and adsorbed moisture below 7%, pre—drying
is unnecessary. The optimized method further reduces the impact of adsorbed moisture.

Keywords: differential scanning calorimetry (DSC); purity analysis; influence of adsorbed moisture; method optimization

* GEfEEE PR E Tel:(010)53851622; E—mail : chenhua@nifdc.org.cn
A& A Tel:(010)53852616; E-mail : zhujiong@nifdc.org.cn
H—1EH  Tel:(010)53851579; E-mail: liuyi@nifdc.org.cn

RWLHREL



916 -

LYol REE

2 78 F A B ( differential scanning calorimetry,
DSC ) VB FEFE P IR A — 2 AU T, I i 25 1K
a5 2 YT A RSO R (22 ) S (5L
1)) JC R AR M, B ETFE A= hm v 5T 55 S AR
FEh e R P, DSC 4 s Bk e 259 & b
O AE 12 L R AR LT R AT ), 4B
Wi SR 24 AR e AR RO T B ik — 1T b
2y SHARER S Bl T Z LR 2R 2
2yt BRI N G DG (B T b B T REIE F
I3 ZILBYIK TR AR B E AL . B 5 [ TR Ak B it o
H DR R 7K o s e IR B A A B, 3k —
RUE HAE SR W PR B SO R B ™ R
T IS = PR R B TR 60% LA L, B T S A
H i B8 7] BE S 8y, 25 JEAR DG B [N 24 A s
IR B ad R P K o 2

ARG IS AR B 7K 53 T3 22 24
PRUERRBE 2 B (TEahdnoK ), B s K i s AR
FAE A X TR W R K 735 e DSC I e

Chin J Pharm Anal 2025,45(5) ‘ J PA y

29 AL FE IS o 55 AP B DR () 5 89 °C) WY B
FIVEPT A 25 U R 55 FE 2 K a3 o B i Ve R
R PG A ZH 43 FH T BH Lk & A R B, fH A B g 5|
MR, RH 80% FREE4H 2 h 5 B3E HE A H] 10%.
IR LA LR R (A5 142 C) W HTIRTRTT,
RH 60% P58 BH 2. 5| 18, il 5 1 5 4 Bl A9 28 Jim e 5
HEE IR 209 H F BT AR B 24 H AR B B
R146 °C), K G R, S B PRGOS ki
A IREART, 3 M CFME A2 24 AR IR R FIZY
Yo sl TN B B A B AR i) 7K oM BrR:
PERTRESSEMA DGR RIOC R T B LR ME AR
TN ELS R S A Al B TR T 25
1 (5K H

DSC 2 78 $1 4 B L MHG 3 25 7K 43 W A
V305 7K53MEA 40 pL brdESREH R (45 12200071 ),
Mettler Toledo 2\ ] o

SEUS FHRE Sh ok b 2 SR A B Y
R AR A e Jsokt, D3R 1,

R1 HESTAEER
Tab.1 The samples for purity analysis

('sample )

e IRyt
(lot No. )

(' water content ) /%

IR (imidazole )
EhMR 22 E ' AR ZE ( phenylephrine hydrochloride )
FERRR BT B ( neostigmine methylsulfate )

100045-201304
100261-201403
100550-200401

0,39,5.0,59,7.0,8.0,84~9.3
0,05,1.0,1.2,2.0,3.0,39,5.0,7.1,7.7~8.8
0,1.0,6.0,7.1, 8.1

H (note ): 0% KR BRI T 15 FE 5 (sample of 0% moisture refers to sample after loss on drying test )

2 FEE&R
2.1 WERMIKARXF DSC B4l B 44T i 50

KA BT DSC 7% 3 Bk} 245 40 B B, 1 58
BB HEREE B, HOR DSC 4 #r i A 2 A B —
7 AR R A i DA FHIELEE R 0.5 °C « min™'
AT AT REAS I 475 il X [R] AR AR 2l 0, BEF oK o X
DSC s AT S ST, i — 2B A DGl 43
BT, kg FhIR 2 0E E AR BT Y I
3 Ry L DSC A 2R LA 1.,

A3 SV ARIUBR e R U L R R AR 1~3 mg,
TR AN IR 53 E R i (L6 1) XS
SRR A BRI, PRI % TR 4 s LA A /K
IR S ATREAS A Al 32 52 T 10 o

Bifi 5 7K A 380, R S R 4l T 25 R S B T

AL HREL

B GniE 2 P, BRI FEAS (1) 7K 34 28 8% By, 4l i
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AT A IR TR T 2%, i — 5 R FEAS L IE 1
PR AT BTl . RGBT 30T 100 B A 43 A 17 450 -k 0 36
T B K 3 R A Al 3 5 e, W R 2K 93 0.7%
INF, af BT AE AR T 0.7% , FEA HE— 5 1R 7K
43R 1.6% B E 2 TR T4l .
2.2 BB HEEN DSC 34l Btk
RAF ST 2 o, MR OK 43 T e S BORE Y
SHREATEE TR . SR DSC 3R T RE A B 4l 43
B, LA 0.5 °C « min™" B FHIRLE SR 73 it RO il
DX [R] PVASTR] K 43 (R BRI PR 25 40 I i 2 A FE A
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Fig. 1 Typical DSC curves of three hygroscopic drugs
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Tab.2 Conventional DSC purity analysis for representative samples with hygroscopicity

I (imidazole ) R FEE T L IRE ( phenylephrine hydrochloride ) AR BT AYIH ( neostigmine methylsulfate )
KoY afifiz KAy afifiz KAy alifE
(‘moisture ) /% ( purity ) /% (' moisture ) /% ( purity ) /% (' moisture ) /% ( purity ) /%
0 100.0 0 99.9 0 99.8
3.9 99.9 1.0 99.9 6.0 99.7
5.9 99.9 2.0 99.9 7.1 99.8
7.0 99.9 3.0 99.9 8.1 99.9
39 99.9
5.0 99.9
7.1 100.0

1 (note ): 0% 7K ZMHE S B TH 5 FE: (sample of 0% moisture refers to sample after drying )
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Fig. 2 The influence of the adsorbed moisture on DSC drug purity
analysis
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W WK oo 8% I -5 T4 A4 i DSC 4 73 B
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PR S E) TR, PIHR AT ULPRIR A A | R
BT DSC il 2 th P A S0 RN ] B 1) 5 245 i RO A5 7
A SR S R ARG, AR T DSC 4l 4B 4
TevEMERA R A 4B BE . ASTM B 5% - 305 46 B 43 Hr
IR HRFETE 0.3~0.7 °C - min”' N, ABALJE B9 97 T
HRAIRAFFE 0.5 °C « min™' (HFRAK T 05 B AL B4 T
JE, GERK TR A A B A BRI R] 7E R T
W—Bt 70~80 CitFEAY 1 °C « min™ THRFEF, Z )5
80~92 CHERHH 0.5 °C « min™' AYFHIR H R4 HT 4
WEGE s, A IS 145 1 mT WA 20 BT W 7K 43422 30
9% [HIWKIEAE S Al B, 55 1 DSC 534 T ab 25
(AR i L3, 2l B8 A A 45 R AH 25 7F 0.1% LA, &5
W 3, 2 Fh 5 ikl B Ay A 45 R it ¢ K 5, P=0.07
(P>0.05), T EME2ES, UK, ikt iy
DSC 4fi J3 43 A i v VERA ARSI 7K 233K 9% Fh K A
alifig,

®3 MR DSCEAENTESIEERHRRERR (n=10)
Tab.3 Optimized DSC purity analysis for representative samples with hygroscopicity

K (imidazole )

EhmR 22 E ' B ZE ( phenylephrine hydrochloride )

KoY IS KoY afifE Ky ajfE Ky afifis
(‘moisture ) /% (‘purity ) /% (‘moisture ) /% (‘purity ) /% (' moisture ) /% ( purity ) /% ( moisture ) /% (‘purity ) /%
0 99.9 8.9 100.0 0 99.9 7.7 99.9
0 99.9 8.9 100.0 0 99.9 8.0 100.0
0 100.0 9.3 100.0 0 99.9 8.1 100.0
0 100.0 8.8 100.0 0 100.0 8.2 100.0
0 100.0 8.8 100.0 0 100.0 8.0 100.0
0 99.9 8.4 99.9 0 99.9 8.1 99.9
0 99.9 8.8 100.0 0 99.9 7.9 99.9
0 99.9 8.7 100.0 0 99.9 8.8 99.9
0 100.0 8.8 99.9 0 99.9 8.0 100.0
0 99.9 8.9 100.0 0 99.9 8.0 100.0

1 (note ): 0% KA BI85 FE (sample of 0% moisture refers to sample after drying )
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Fig. 3 Comparative analysis of the influence of adsorbed moisture on
DSC purity analysis
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