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Success in finding a crystalline solid form of a pharmaceutical parent compound (PC) with optimized properties using conventional screening procedures is limited by small quantities of PCs available during the early stages of drug development that constrain the screening of experimental conditions.  Microfluidic platforms reduce sample volumes of PC and precipitant (salts, cocrystal formers, or antisolvents) solutions [1] thereby allowing for screening a larger number of conditions using the limited amount of PC.  High throughput screening utilizing small quantities of PC could enable early identification of possible solid forms of PCs and help reduce the cost in terms of time and money invested in solid form development.  To date, we have reported on a polymer-based microfluidic array-type platform to screen for solid forms of PCs that employ free interface diffusion mixing [2], antisolvent addition [3], and solvent evaporation [4]. 
[bookmark: _GoBack]In this work, we present a microfluidic approach for crystallization optimization of pharmaceutical parent compounds (PCs) and their solid forms (cocrystals) via on-chip crystal seeding and subsequent X-ray data collection from crystals on-chip.  The microfluidic platform is comprised of an 8 x 9 well array that enables screening of unique seeding conditions (dilutions) by metering PC solution (or PC/cocrystal former solutions) and seed solution at varying ratios (1:4 to 4:1) across each row.  After crystals were observed in at least some wells via optical microscopy, X-ray data was collected from those crystals at room temperature. This on-chip seeding approach aids in crystallization of a specific desired solid form (e.g., a specific polymorph) over a mixture of multiple solid forms when seeds of the desired solid form are utilized.  To validate this approach, diffraction quality crystals of three model PCs (piroxicam, piracetam, and carbamazepine) and a cocrystal (carbamazepine 4-hydroxy benzoic acid) were grown on-chip and their structures were determined entirely from on-chip X-ray data.  Easy handling, automated seed dilution, high throughput screening while using small quantities of PCs (~5 microgram/well), and on-chip X-ray analysis of multiple crystals makes these platforms attractive for early solid form identification and characterization. 
References
[1] C. Hansen, E. Skordalakes, J. Berger, S. Quake, Proc. Nat'l Acad. Sci., 2002, 99, 16531-16536.
[2]  M.R. Thorson, S. Goyal, B.R. Schudel, C.F. Zukoski, G.G.Z. Zhang, Y. Gong, P.J.A. Kenis, Lab on a Chip, 2011, 11 (22), 3829-3837.
[3]  M.R. Thorson, S. Goyal, Y. Gong, G.G.Z. Zhang, P.J.A. Kenis, CrystEngComm, 2012, 14 (7), 2404-2412.
[4]  S. Goyal, M.R. Thorson, C.L. Schneider, G.G.Z. Zhang, Y. Gong, P.J.A. Kenis, Lab on a Chip, 2013, 13 (9), 1708-1723.

