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Table S1. Molecular formula, monoisotopic mass, retention time (RT) and TWCCSN2 of 9 

compounds in our in-house made Test-Mix.  
Compound Molecular 

formula 

Monoisotopic 

mass (Da) 

RT (min) Expected CCS 

(Å2) 

Acetaminophen C8H9NO2 151.0633 1.96 131.5 

Caffeine C8H10N4O2 194.0804 2.76 138.2 

Sulfaguanidine C7H10N4O2S 214.0524 1.02 146.8 

Sulfadimethoxine C12H14N4O4S 310.0736 3.83 168.4 

Val-tyr-val C19H29N3O5 379.2107 2.87 191.7 

Verapamil C27H38N2O4 454.2832 4.57 208.8 

Terfenadine C32H41NO2 471.3137 5.64 228.7 

Leucine-enkephalin C28H37N5O7 555.2693 3.97 229.8 

Reserpine C33H40N2O9 608.2734 4.92 252.3 

 

 

 

Table S2. Distribution of the molecular descriptors (MDs) calculated by alvaDesc software v.2.0.4.  

Blocks Number of 

variables 

Blocks Number of 

variables 

Constitutional descriptor 50 Ring descriptors 35 

Topological indices 79 Walk and path counts 46 

Connectivity indices 37 Information indices 51 

2D-matrix-based descriptors 608 2D autocorrelations 213 

Burden eigenvalues 96 P-VSA-like descriptors 69 

ETA indices 40 Edge adjacency indices 324 

Geometrical descriptors 38 3D matrix-based descriptors 132 

3D autocorrelations  80 RDF descriptors 210 

3D-MoRSE descriptors 224 WHIM descriptors 114 

GETAWAY descriptors 273 Randic molecular profiles 41 

Functional group counts 154 Atom centered fragments 115 

Atom-type E-state indices 346 Pharmacophore descriptors 165 

2D Atom Pairs 1596 3D Atom Pairs 36 

Charge descriptors 15 Molecular properties 27 

Drug-like indices 30 CATS 3D 300 

WHALES 33 MDE 19 

Chirality 70   
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Table S3. Descriptive statistical analysis of TWCCSN2 (Å2) in calibration and validation sets. 

Adducts Data set Min Max Mean  Median Range SD 

[M+H] 
Calibration 118.6 329.4 167.5 159.6 210.9 35.4 

Validation 121.3 283.4 161.2 152.2 162.2 36.0 

[M+Na] 
Calibration 136.8 311.4 191.7 186.9 174.6 32.3 

Validation 142.6 287.9 191.4 184.0 145.3 36.0 

 

 

 

Table S4. Validation indices of PLS and SVM model using  AlvaDesc descriptors. R2
p: external 

validation coefficient of determination; RMSEP: root mean square error of prediction; <2%, 

<3%, 5%: the proportions of molecules with predicted error less than 2%, 3% and 5%, 

respectively; MRE: median relative error. 

Adducts Descriptors Algorithm R2
P RMSEP <2% <3% <5% MRE 

[M+H]+ alvaDesc_3036 SIMPLS 0.980 5.3 58.9% 70.5% 93.7% 1.59% 

  KernelPLS 0.983 4.7 57.9% 72.6% 93.7% 1.44% 

  SVM 0.984 4.5 62.1% 74.7% 92.6% 1.50% 

 alvaDesc_1029 SIMPLS 0.986 4.3 60.0% 71.6% 95.8% 1.81% 

  SVM 0.987 4.2 53.7% 71.6% 96.8% 1.77% 

[M+Na]+ alvaDesc_3036 SIMPLS 0.949 8.0 45.3% 62.5% 82.8% 2.16% 

  KernelPLS 0.949 8.1 45.3% 64.1% 81.3% 2.14% 

  SVM 0.948 8.2 54.7% 71.9% 81.3% 1.82% 

 alvaDesc_862 SIMPLS 0.922 10.0 40.6% 51.6% 76.6% 2.81% 

  SVM 0.926 9.6 48.4% 64.0% 79.7% 2.18% 

 

 

Table S5. Predictive performance indices of the tested models for the prediction of extractables 

and leachables compounds analyzed in this study. R2
p = external validation coefficient of 

determination; RMSEP = root mean square error of prediction; MRE = median relative error. 

<5% = percentage of predicted values below ±5% relative error; <2% = percentage of predicted 

values below ±2% relative error. 

Adducts Models R2
p RMSEP <2% <5% MRE 

M+H SVM 0.984 4.5 62.1% 92.6% 1.50% 

 CCSondemand 0.986 4.3 62.5% 92.6% 1.35% 

 AllCCS 0.971 6.6 41.1% 83.2% 2.41% 

 CCSbase 0.976 5.9 48.4% 81.1% 2.02% 

M+Na SVM 0.948 8.2 54.7% 81.3% 1.82% 

 CCSondemand 0.949 8.9 34.4% 76.6% 1.82% 

 AllCCS 0.922 13.3 25.0% 54.7% 4.37% 

 CCSbase 0.940 8.8 37.5% 71.9% 2.42% 
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Table S6. Experimental and predicted TWCCSN2 of tentatively identified oligomers from adhesive and polyamides (PAs). 

 Compounds Neutral 

Monoisotopic 

Mass 

Adducts Experimental 
TWCCSN2 (Å2) 

Predicted 
TWCCSN2 (Å2) 

Deviation 

(%) 

Adhesive 

oligomers 

1,6-Dioxacyclododecane-7,12-dione 200.1049 [M+H]+ - - - 

[M+Na]+ 148.6 154.4 3.9 

1,6,13,18-Tetraoxacyclotetracosane-7,12,19,24-tetrone 400.2097 [M+H]+ 189.2 194.8 3.0 

[M+Na]+ 188.4 193.2 2.6 

1,6,13,18,25,30-Hexaoxacyclohexatriacontane-7,12,19,24,31,36-hexone 600.3146 [M+H]+ 234.2 234.9 0.3 

[M+Na]+ 228.5 234.8 2.8 

1,6,13,18,25,30,37,42-Octaoxacyclooctatetracontane-7,12,19,24,31,36,43,48-

octaone 

800.4194 [M+H]+ 275.1 262.9 -4.4 

[M+Na]+ 266.9 261.2 -2.1 

PA 6 

oligomers 

1,8-Diazacyclotetradecane-2,9-dione 226.1681 [M+H]+ 152.5 152.1 -0.2 

[M+Na]+ 155.5 163.0 4.9 

1,8,15-Triazacyclohenicosane-2,9,16-trione 339.2522 [M+H]+ 180.0 177.9 -1.2 

[M+Na]+ 181.6 185.8 2.3 

1,8,15,22-Tetraazacyclooctacosane-2,9,16,23-tetrone 452.3363 [M+H]+ 208.0 208.1 0.1 

[M+Na]+ 212.7 214.6 0.9 

1,8,15,22,29-Pentazacyclopentatriacontane-2,9,16,23,30-pentone 565.4203 [M+H]+ 235.5 231.7 -1.6 

[M+Na]+ 232.6 234.8 1.0 

1,8,15,22,29,36-Hexazacyclodotetracontane-2,9,16,23,30,37-hexone 678.5044 [M+H]+ 261.9 259.7 -0.8 

[M+Na]+ 261.5 259.7 -0.7 

PA 66 

oligomers 

1,8-Diazacyclotetradecane-2,7-dione 226.1681 [M+H]+ 151.3 150.6 -0.4 

[M+Na]+ 155.7 163.4 5.0 

1,8,15,22-Tetraazacyclooctacosane-2,7,16,21-tetrone 452.3363 [M+H]+ 210.6 210.9 0.2 

[M+Na]+ 213.2 216.4 1.5 

1,8,15,22,29,36-Hexaazacyclodotetracontane-2,7,16,21,30,35-hexone 678.5044 [M+H]+ 269.4 258.2 -4.2 

[M+Na]+ 266.9 262.8 -1.6 
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Figure S1. Distribution of data points in training and testing sets for [M+H]+ and [M+Na]+. 

 

 

    

0 200 400 600 800
100

150

200

250

300

350

 training

 testing

C
C

S
  

(Å
2
)

m/z

[M+H]+

y = 0.2566 x +95.81

R2 = 0.8707

y = 0.2842 x + 87.82

R2 = 0.9234 

0 200 400 600 800
100

150

200

250

300

350

 training

 testing

C
C

S
  

(Å
2
)

m/z

[M+Na]+

y = 0.2606 x +101.65

R2 = 0.8693

y = 0.2425 x + 107.88

R2 = 0.8987 



S8 

 

 
Figure S2. Histograms showing the distribution of original (A) and natural logarithm (B) of 
TWCCSN2 values for the protonated (top) and sodiated adducts (bottom). 
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Figure S3. Chemical classes of compounds for (A) [M+H]+ and (B) [M+Na]+. 
 

 

 

 

 
Figure S4. Arrival time distribution (ATD) of N-Ethyl-p-toluenesulfonamide (m/z 199.0667) and 

its possible charge isomers in acetonitrile/water mobile phase. 
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Figure S5. Arrival time distribution (ATD) of 12-aminododecanolactam. 

 

 

 

 

 
Figure S6. (A) Mass spectra of tributyl phosphate; (B) mobility trace of [M+H]+; (C) mobility trace of [M+Na]+; (D) possible 

structure of the dimer [2M+Na]+ of tributyl phosphate; (E) drift time of [M+H]+, [M+Na]+ and dimeric ions. 
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Figure S7. Prediction performances of PLS and SVM before and after variable selection. 

 

 

 

 
Figure S8. SR values of first 25 important molecular descriptors in [M+H]+ and [M+Na]+ models. 
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Figure S9. (A) Chromatogram of 1,6,13,18,25,30-hexaoxacyclohexatriacontane-7,12,19,24,31,36-hexone; (B) Low- 

(top) and high-energy spectra (bottom) of the detected compound, highlighting in green the molecular adducts (insert 

showing the experimental and predicted TWCCSN2, relative percentage deviation between brackets). Two common 

fragments are shown in the high-energy spectrum. 

 

 

 

 

 

 

 

Figure S10. Sticks-and-balls 3-D structure of N-Ethyl-p-toluenesulfonamide charge isomers after 

geometry optimization with the DFTB3 method. PA = Proton Affinity. 
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Figure S11. Universal Force Field energy plot showing the different energy levels. Insert: 3D 

conformation of the lowest energy level and relative Coulomb potential in atomic units. 
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Results and Discussion 
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