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After attending this presentation, attendees will be able to:  (1) understand the application of DART®-MS to the analysis of illicit drugs and 
their metabolites on various swabs used in routine drug testing applications; (2) understand the pros and cons of toxicology analysis of buccal swabs 
and urinary swabs by DART®-MS; and, (3) understand the effects of swab composition, drug type, drug polarity, and collection time on the sensitivity 
of drug detection in biological samples. 

This presentation will impact the forensic science community by improving examiner knowledge of the variables involved in the analysis of 
oral fluid and urine for the detection of drugs of abuse using DART®-MS as a detection technique for swab analysis. 

Hypothesis:  Application of DART®-MS is gaining momentum in the forensic sciences due to its fast analysis time and minimal sample 
preparation. In toxicology casework, various swabs may be used for oral fluid collection and analysis. Though not popular, urine may also be sampled 
by a swabbing technique after being donated by the testee to concentrate any drugs present in the urine onto the swab tip.1-3 These swabs may vary in 
their performance based on the method used for identification of drugs on these swabs, the composition of the swabs (hydrophobicity/hydrophilicity 
of the fibers), the physical properties (solubility, acidity/basicity, etc.) of the drug, and other factors. 

Methods:  Positive ion mass spectra were acquired using a DART® ion source interfaced to an AccuTOF™ mass spectrometer. To test the 
utility of swab sampling techniques for the analysis of drugs by DART®-MS, four different types of swabs were used:  CVS™ brand cotton swabs, 
155C rayon swabs, and two polypropylene applicators, 4508C FLOQSwabs™ and 4504C FLOQSwabs™, with different tip shapes. Solutions of 
lidocaine, procaine HCl, diphenhydramine HCl, and quinine monohydrochloride dihydrate were prepared in concentrations ranging from 1mg/ml to 
1ng/ml. Specificity, Limit of Detection (LOD), and Linear Dynamic Range (LDR) were established for each swab variant. Next, the method was 
applied to multiple illicit drugs and metabolites, including cocaine, ∆9-tetrahydrocannabinol, benzoylecgonine, and 11-nor-9-carboxy-∆9-
tetrahydrocannabinol. These drugs were used to determine the correlation between:  (2) swab fiber polarity; (2) drug polarity; and, (3) sensitivity. These 
drugs were spiked into synthetic urine or synthetic oral fluid in concentrations ranging from 100ug/ml to 1ng/ml. Each swab was submerged in the 
solution for 3s and analyzed via DART®-MS. 

Results:  There was a positive correlation between swab fiber polarity, drug polarity, and sensitivity of drug analysis. When urine or oral 
fluid solutions of polar drugs were sampled with polar rayon or cotton swabs, sensitivity was an average of ~10X-20X compared to polypropylene 
applicators. When urine or oral fluid solutions of non-polar drugs were sampled with the non-polar polypropylene applicators, sensitivity was ~10X-
20X lower. When polar drugs in urine or oral fluid were sampled by the swabs, peak intensities were greatest for non-polar swabs, followed by more 
polar swabs. Non-polar drugs gave the highest peak intensity when cotton swabs were used. The two polypropylene applicators are composed of the 
same fibers, but have different tip shapes; 4508C is slightly more rounded than 4504C, and 4508C always had a higher peak intensity versus 4504C, 
showing the impact that swab tip shape has on sensitivity. The application of these techniques to the analysis of various synthetic drugs will be 
presented. 
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