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Abstract: Vitamin B; is one of the most essential nutrients in human bodies. Thiamine hydrochloride, a form of
vitamin By, has four solvates, hemihydrate (HH), methanol solvates (MM), nonstoichiometric hydrate (NSH), and
anhydrous form (AH). These four solvates have different stabilities because of different space structures. In that
way, a stable solvate which has better properties of production, storage and transportation is investigated by drug
industry. In this paper, X-ray diffraction and thermal analysis were measured and crystal form transformation
experiments in methanol-water and methanol-ethyl acetate were investigated. It can be seen that hydrate
hemihydrate is more stable because of hydrogen bonds. Moreover, molecular dynamics simulation by using BFDH
and AE model of MM in methanol-ethyl acetate binary solvent mixtures was calculated. The result shows that
BFDH model matches real crystal habit, which could guide industrial production.
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Table 1 Transformation of thiamine hydrochloride in

methanol-water binary mixed solvents

Volume ratio of Materials
methanol/% AH HH MM NSH
100 MM MM MM MM
99 MM T MM MM
95 MM HH HH MM
93 MM HH HH T
90 MM HH HH HH
80 MM HH HH HH
70 MM HH HH HH
60 MM HH HH HH
50 HH HH HH HH
10 HH HH HH HH
0 HH HH HH HH

*2 HEMERERE-CRIERARTIRMEL
Table 2 Transformation of thiamine hydrochloride in

methanol-ethyl acetate binary mixed solvents

Volume ratio of Materials
methanol/% AH HH MM NSH
99 MM MM MM MM
95 MM MM MM MM
93 MM MM AH MM
90 MM MM AH MM
80 MM MM AH MM
70 MM T AH MM
60 MM HH AH MM
50 MM HH AH MM
40 MM HH AH MM
30 MM HH AH MM
20 MM HH AH T
10 AH HH AH AH
0 AH HH AH AH

23 HFE

BT T b — MR R AR 3 ) o) S R At
i, EIFEYN MM. Hk, ASCLLER R B %
MM R, 4R5C T - LR OB —niR A
AT G & 21 B 52 e o AR S M il 1k 45 4 HOHR
(CCDC) HIH §h &5, 437 KA Universal «
COMPASS 2 COMPASS 11 7137%+ th iR Hii fid MM H
e ST LT ARAL, BRI E R iR E, 4
e 3 .
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Table 3 Cell parameters before and after optimization

Item alA b/A dA A PE) )
experimental 7.3 11.1 114 105.6 90.8 101.8
universal 10.1 8.6 119 107.1 758 106.8
relative error 383 22,0 4.7 14 16.6 4.9
COMPASS 7.9 10.7 123 1084 81.5 102.6
relative error 7.6 35 8.3 2.7 10.3 0.8
COMPASS I 7.7 114 119 1066 93.6 1009
relative error 5.6 2.8 4.0 1.0 3.1 0.9

Note: 1 A=0.1 nm.

M 3 ALK I, 434 COMPASS 11 137tk
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* 4,

#*4 BFDH fREUEHLER
Table 4 Simulation result by BFDH model

il Inter'planar Crystal face area Percentage of crystal
spacing dhi face area/%
001) 11.278 694.068 30.307
010) 10.659 585.733 25.577
01-1) 9.277 330.940 14.451
(100) 7.506 392.107 17.122
(1-10) 6.879 184.030 8.036
(10-1) 6.640 86.441 3.774
(1-11) 6.099 16.735 0.730
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