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Assessment and control of two class 1 genotoxic impurities in
levodropropizine and calcium dobesilate’
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Abstract Objective: To assess the genotoxicity of impurities in levodropropizine and calcium dobesilate, and
to evaluate the limits of these impurities. Methods: According to ICH M7 guidelines, two ( Q ) SAR prediction
methodologies were applied ( expert rule~based Derek and statistical-based Sarah ) to assess and classify three
impurities in levodropropizine ( dextrodropropzine, 1-phenylpiperazine and glycidol ) , calcium dobesilate and its
impurity I ( hydroquinone ). If any impurity was characterized as genotoxic, the potential exposure was calculated
based on the dosage. Then the limit of a genotoxic impurity was evaluated according to guidelines of genotoxic
impurities. Results: ( Q) SAR evaluation showed that dextrodropropzine and 1—phenylpiperazine were non—
mutagenic while glycidol and hydroquinone were positive, both of which were classified as class 1. The limit of
glycidol was less than the acceptable intake, while the limit of hydroquinone was too high to ensure the safety

of the drug. Conclusion: Glycidol and hydroquinone were class 1 genotoxic impurities. The limit of glycidol in
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levodropropizine was appropriate. The limit of hydroquinone in calcium dobesilat should be reduced.

Keywords: ( quantitative ) structure—activity relationships [ ( Q ) SAR ] ; glycidol; hydroquinone ; impurity ;

genotoxic impurity ; threshold of toxicological concern ( TTC ); risk assessment
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Fig. 1 Structures of levodropropizine, dextrodropropzine, 1-phenyl-
piperazine and glycidol

0—5—0

/@/0 Ca2+,H20 BAEBRERSS (calcium dobesilate)

2

0

0

@ S (hydroquinone)

0
B2 REEHT.SRINEN

Fig. 2 Structures of calcium dobesilate and hydroquinone
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Tab.1 [ Q JSAR prediction summary for the genotoxicity of the impurities
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(result ) (alert ) (result ) (confidence ) /%
ZEFERIRIZ (levodropropizine ) ...D / .[:][:]D 25 /
BHE ( negative ) BAE ( negative )
FFEFVREE (dextrodropropzine ) ...D / .DOD 25 Class 5
BAPE (negative ) B (negative )
ZRHEWRIZ (1-phenylpiperazine ) ...D / .... 100 Class 5
BRE ( negative ) BAAE ( negative )
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Tab. 2 Sarah prediction details for the positive results of glycidol and hydroquinone
A 451 G BB ETES AR (k3o
(impurity ) ('structure ) (ID) ( description ) (result ) ( confidence ) /%  ( example )
A 7K HHh Mi‘T H-761  flRisd (3 THU 2 A A W a5 FRE R TG ) PR 100 125
(‘glycidol ) } [ hypothesis ( supported by exact match from  ( positive )
‘ training set ) |
H,C o]
@) H-871 il (RTS8t e Ak S A5 RS B DL IC ) P 100 163
[ hypothesis ( supported by exact match from  ( positive )
training set ) |
O H-1046 B (A6 T Ecder e v AL Ay s RS B DTG ) B 100 1344
i [ hypothesis ( supported by exact match from  ( positive )
} training set )]
|
ALIL
i H-1045  {Biisd (TR h (L S A Fks s S e ) P 100 3117
(hydroquinone ) 0 [ hypothesis ( supported by exact match from  ( positive )

training set ) |

AU Derek THIM 45 5 K B, Sarah FUMEE R N 100%.
BEME, 232 125, £F Sarah TR A, L TFEEE S 3
fb& W4 RS s DL I ( 24 SCk ekt ) &3 2 v ir
G 1A SRR 2 A B s A J R FRPE R T (5

hhiHE i

Chinese

BEESHLERERHNELRER
R 08 2% o5 114375 72 1 A0 P L R EG 7 s o )
it , ICH M7 455 5P 2590 2% 53k 5 28, L3k 3.



‘J PA 25 ¥ 9 #F 22 E  ChinJ Pharm Anal 2018,38(2)

- 357 -

R 3 ICHM7 EF&RiEESHEMBEME 2R S RS

Tab.3 Impurity classification with respect to mutagenic and carcinogenic potential and resulting control actions ( in ICH M7 )

e E X Pl
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