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use of microscale separations have shown potential channel occurs at the corners ultimately limiting the device. " .
for the high-sensitivity analysis of limited-volume The glass within the ceramic substrate flows during sintering TRIZAIC |
samples in the fields of proteomics. However, they process ar_1d .creates a r_adlus at the corners enhancing thg UPLC ] n 400000 |
have traditionally required a very experienced analyst pressure limit. The limit can further be enhanced by adding 1 5200000 il
- ] ) ) ) layers encasing the channel layer. (Below) : j i
and specialized instrument configurations. In this o n
presentation, we will discuss the use of capillary-scale | P i
(300 um) UPLC coupled to tandem quadrupole MS to 0 wwww R v W bt J e LEl 100 nL injection 2,7 -
achieve pg/mL levels of sensitivity from just a few Channel Size 3 Layer 5 Layer 4 MRM of 3 Channels ES+ pow MO S £ BN injcction 1 versus 1000 | -
microliters of sample. The analysis was performed on 250m 50K 32K : 180 5 e ST (Epr metEh) el orotein precipitation
tandard tandem quadrupole high-sensitivity mass 5 " ﬁ B s2mple
as . . 300um (Initial Prototype) 7-9k 12k . . : ]
spectrometer with an easy-to-configure and exchange Capillary ' /
dedicated nano-spray source using a ceramic tile- - - B s i s el o e i e e
based separations with integrated emitter. The design
of the source and nanoTile correctly positions the _ ] -
separations device and emitter such that no user N ORO | WU — S ol mjection of protein precipitated 1ot plasmo. (Equivalent
intervention is required. . Figure 2. A custom ion source developed to affix the microflu- RESULTS AND DISCUSSION OB TG 180 200 2% B to a 5/.1/Jinjection gn a 2.1ﬁrjnm [I)D UPLC co?umn) The iable be-
In this work utilizing samples derived from rat idic device to a Q-Tof mass spectrometer. All of the fluidic and Figure 4. Comparison of chromatographic peak shape for alprazolam and OH metabolite analyzed by nanoTile and  low shows reproducibility between nanoTiles
plasma, the separations device showed excellent electronic connections (heater and electrospray voltage) are conventional capillary LC. Observed is comparable peak shape between the two chromatographic formats.
robustness with greater than 1,000 injections made within the ion source. e s
t(:)c? tsatlannec(ljér?ilw?cffézlcr;?epfg/kagth:{r;Stesrlmrt?clalr? rticr)1:eS SPerer T PR B s 2% A ——— AVg RT (min) _CV___Avg RT (min) _CV
variation of test analytes between different ceramic Development of the nanoTile 5 (1[ T 1 708a Alp 1 ngimlL. 1:21 dilAlp 1 ng/mL 1:21 dil Qz;zzﬂﬁt”; 122 8-;; 1-2; 8-22
tll.e.s was I.ess than 0.6 % CV and resolution between 1. Laser Processing: The ceramic process begins with a tape ) ‘] } 92 e (Alpramiaﬂ; Rs (5% height) 1.5 1.2
Cr't'cal pairs was between 1.2 and 1.5. Last, a consisting of glass and alumina particles cast in an organic 1 p -
bioassay was successfully developed for alprazolam binder. A precision UV laser micromachining system rototype 5
and the hydroxylated metabolite with a LLOQ of 100 creates the microfluidic channels and vias in the tape. TRIZAIC } . CONCLUSION
pg/mL utilizing only 1 pL of injected sample. Three or five layers of tape are used to create the entire +< nanoTile P Increase S l ] 1.83 Blank 5X
structure with the center layer comprising the fluidic \ M’ ul =1 magnification e A high-pressure microfluidic platform capable of UPLC
che_:mnel. TI_1e thickness _of the channel layer defines the { 1 |1| ' |‘| | f\} ’ W ‘ ] pressures has been developed based upon a modified
ultimate height of the m|croflud_|c cha_nnel. _ . ‘ J vlj ), } rl’| N l co-fired ceramic manufacturing process.
2. Lamination: The layered tape is laminated using elevated Y L YL VA VL VLI ’ \ _ [ \"lll ) \,I LL|‘ )
temperature and pressure. 051809_PR_027 o "“«}FJ}\{;HL\,\M»’,." AR M 1093 1.29 : NP
3. Si_ntering: The tape is placed in a furnace pro_grammed - 1 e VEiansas aaassasas vaossanses nagasiapas aanssopns ae Time . 1.89 2.07 o :’rl::iﬁslzeﬁ:n:::iz:Ioeftceac:i“(aalrt‘),g:cg;':atly simplifies
\s,\;lrfpef ttﬁ?naifetrf;ﬁ r%?“epsﬁt;ermgvtz;hsesggfrnelca:alg\],s::ihaend 2.1 mmid Figure 5A. Separation of alprazolam, D5 and OH metabolite in rat plasma 100 0 150 0 200 . chromatography.
glass to flow and coat the alumina substrate. The resultant . HPLC (green trace) from ’.”at”x (redotrace) ’ 'Grac{/ent_35-95%B in 2 minutes, 309.2 = ‘281 (Alprazalam)
device is a monolithic substrate. ] flow rate of 10ul/min, temp 45°C. B Calibration line of alprazolam from . A0 « Increases in detection limit on the order of 25x over

4. Packing: The microfluidic devices are packed with 1.7 BEH 0.1 to 100 ng/mL.

C18 particles. (Right)

traditional 2.1 mm HPLC was observed

Compound name: Alprazalam
. Correlation coefficient: r= 0997545 r"2= 04995103
B e e e e ey e e e e BN 11 Calibration curve: BS8.336 * 1 + 3. 764 6

060 OBD 100 120 140 GED 18D 200 Response type: External Std, Area _ | e >1000 injections of a model pharmaceutical and OH
packed Bed — 95 x 95 Wi Curve type: Linear, Origin: Include, Weighting: 15x, Axis trans: Mone E LLOQ metabolite in protein precipitated plasma was

1 successfully achieved.
Figure 3. Comparison of MS response generated from equal 500004 1.14 . .
injection volumes of a 10 ng/mL sample of alprazolam and 3 a0000- 1.8 1.78 * ﬁsli’;oa::: ytica:_?zs:’:ztiv;zz successfully developed
its associated OH metabolite. A 25 x increase in signal was 5 oo 206 9 y 2 H-1n) )

Figure 1A. A nanoTile (blue) with temperature control per- realized with the nanoTile over that of the conventional 2.1 . c J) S o AR s A Y . . . o
formed by an integrated circuit with on board temperature mm id column. Both chromatographic formats were packed ] 1.00 1.50 2.00 . AII1:aIthe retention tlmebalzd reso_:_LI;t;;RIvgas ma_;_l:iltalned
] ] . ] . 100003 . etween assays run between nanoTiles
sensing (gr ee(’) " ey ) . , with 1.7 ym BEH C18 particles ; Figure 6. LLOQ and Blank for alprazolam assay. A LLOQ of y

B. The nanoTile is placed within a protective housing (yellow). B T

100 pg/mL was accomplished utilizing a 1L injection onto
the TRIZAIC nanoTile coupled with tandem quadrupole MS.

The electrospray emitter is connected to the channel using a

snap-on fitting (pink). 720003314
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