[image: image3.jpg]<



[image: image3.jpg]

Structural Analysis of Zn Lysine Complex in Toothpaste Formula by NMR and DNP
Cheng, C.-C. (Colgate-Palmolive Company); Mentink-Vigier, F. and Fu, R. (NHMFL) 

Introduction
Zn lysine complex (Fig 1a), [Zn(C6H14N2O2)2Cl]+Cl- [1], has been proven to have antibacterial efficacy, and will be incorporated into toothpaste to provide benefit. However, the structural stability of this compound in the toothpaste has not been fully understood. The objectives of this study are (1) to characterize the structure of Zn lysine in the toothpaste formula, and (2) to test the feasibility of studying the Zinc speciation in toothpaste by 67Zn NMR and 13C DNP.
Experimental


67Zn QCPMG experiment (without spinning) was carried out using 830 MHz NMR spectrometer at NHMFL. Zn chemical shift was referenced using 1M Zn(NO3)2 solution set to 0 ppm. Samples for DNP experiment were prepared by mixing 25 mg toothpaste sample with 20L of 30mM AMUPol solution in D2O. 13C DNP signal were acquired under magic-angle spinning condition (8 KHz spinning rate) by performing cross-polarization from 1H to 13C. The DNP experiments were performed on NHMFL’s 600 MHz Bruker DNP system (3.2 mm sapphire rotor) at about 100K.

Results and Discussion


The previously published work based on X-ray crystallography suggests that the Zn ion of Zn-lysine complex is in an asymmetric unit [1]. 67Zn QCPMG spectral analysis (Fig 1b) with asymmetry parameter (Q) of 0.93 is consistent with the X-ray data that Zn has an asymmetry center. The quadrupolar coupling constant of 23 MHz is within the range of the values reported for other Zn amino acid complexes [2]. In DNP experiment, proton DNP build-up time is around 5 second, and 13C signal enhancement is about 90 fold, affording to directly quantify the Zn lysine complex in the toothpaste formula. The ultimate goal of this research is to be able to detect Zn species by 67Zn DNP in toothpaste, which is impractical by conventional NMR methods.
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Conclusions

This preliminary result suggests that it is feasible to perform 13C DNP in the toothpaste to study ligand interactions. The signals of interest are well enhanced but remain weak (they overlapped with a spinning band).  As Zn is present in an extremely dilute concentration in the toothpaste (~0.04%), further sensitivity enhancement by 67Zn DNP can provide better chance to detect Zn species in toothpaste.
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Fig.2 13C DNP MAS NMR spectra of toothpaste sample contained Zn-lysine complex with and without microwave irradiation.





Fig.1 (a) Zn lysine complex [1]. (b) 67Zn QCPMG spectrum of Zn lysine complex








