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Determination of purity of a new anti-fatty liver drug
IMH by differential scanning calorimetry method and
uncertainty evaluation
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Abstract: The purity of 4,4'-dimethoxy-5,6,5",6"-bis (methylenedioxy)-2"-morpholine methylenebiphenyl-2-
methyl formate methanesulfonate (IMH), a new drug for fatty liver treatment, was determined through differential
scanning calorimetry (DSC). Analysis of two-factor non repeatability method was performed in the investigation
the effects of two factors (heating rate and sample weight) on purity determination. The DSC experimental
parameters were optimized as follows: heating rate was 10 °C-min”', temperature range was 150-300 °C, sample
weight was 2.0-4.1 mg, and N, flow rate was 80 mL-min™". The linear correlation coefficient () of this DSC
method was 0.999 8. The RSD value (n = 6) of precision was 0.03%. The standard value and uncertainty of the
purity results of the multiple batches of IMH drugs were (99.74 + 0.29)%, (99.91 £ 0.28)%, (99.90 £ 0.28)%, and
(99.81 £ 0.28)% with inclusion factor (K) of 2 and confidence probability (P) of 0.95. The results were basically
consistent with the results of the mass balance method. The DSC mehod is a simple, rapid and accurate method,
and provides a new reference method for determining the purity of IMH drugs, improves the accuracy and
reliability of purity determination.
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Figure 1 Thermal gravimetric analyzer (TGA) curves of IMH

multi batch active pharmaceutical ingredient (API). IMH: 4, 4'-
Dimethoxy-5, 6,5, 6'-bis (methylenedioxy) -2'-morpholine methy-

lenebiphenyl-2-methyl formate methanesulfonate
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Table 1 Two-factor non repeatability test results of heating rate

and sample weight

Heating rate Purity results of different sample weight/%

/°C-min”' 20—22mg 25—27mg 3.0—32mg 3.9—4.1mg
1 99.650 99.541 99.531 99.610
2 99.653 99.684 99.639 99.741
3 99.602 99.766 99.682 99.709
4 99.741 99.752 99.789 99.682
5 99.728 99.705 99.677 99.774
6 99.567 99.704 99.743 99.781
7 99.751 99.750 99.619 99.763
8 99.731 99.742 99.750 99.548
9 99.649 99.713 99.724 99.742

10 99.399 99.699 99.744 99.745
11 99.703 99.690 99.620 99.744
12 99.712 99.628 99.688 99.762
13 99.664 99.686 99.636 99.725
14 99.663 99.699 99.705 99.587
15 99.668 99.705 99.658 99.754

Table 2 Analysis of variance results with heating rate and sample

weight. SS: Stdev square; df: Degree freedom; MS: Mean square

Source of .
. SS df MS F P-value F crit
difference
Heating rate 0.076 50 14 0.00546 1.09 0.39 1.94
Sample weight 0.023 07 3 0.00769 1.54 0.22 2.83
Error 0.20994 42 0.005 00
Total 0.30951 59

B e S B e
150 200 250 300
Temperature/°C

Figure 2  Differential scanning calorimetry (DSC) curves of

different heating rate (sample weight 3 mg)

£ DSC i 2 45 52 ) 5 &5 5L e S 06 #6 I 17 40 1
SEFHEIE N 10 °C-min™", FREEE N 2.0~4.1 mg.
Uk, TEGRAIE SE 56 58 R A ST HERA IR AT 32, e m /it
TAFRIRE, $ i FE X 8] 1% B N 150~300 °C.
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Zo 10 °C-min™!, 2.66 mg
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P — 10°C'min', 4.01 mg
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150 200 250 300

Temperature/°C
Figure 3 DSC curves of sample weight 2.0—4.1 mg (heating rate
10 °C-min™")
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Table 3 Linearity and precision of the DSC method

Sample Endothermic Average RSD

weight/mg peak area/mJ Purity/%% purity/% /%
2.12 222.01 99.697
2.51 259.03 99.746
2.81 292.04 99.758
3.22 331.31 99.742 9973 0.03
3.85 393.11 99.708
4.01 412.53 99.706
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Table 4 Comparison of purity determination results between DSC
method and mass balance method. Purity% = HPLC% (100% -

Loss on drying% — Residue on ignition%)

Batch DSC method Mass balance method
i HPLC Loss on Residue on  Purity
No. Purity+U/% . L
1% drying/%  ignition/% /%
20180608 99.74 +0.29 99.89 0.17 0.05 99.67
20211001  99.91 +0.28 99.92 0.02 0.05 99.85
20211101 99.90 +0.28 99.94 0.04 0.05 99.85
20220622 99.81+0.28 99.93 0.02 0.05 99.86
g
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