Specifications for Preparative Flash Chromatography System
Background:

The NASA Glenn Polymers Branch is actively involved in the synthesis of new polymers and nanotechnology derived materials for use in aerospace power and propulsion components.  This research frequently involves the synthesis of new chemical compounds which require some type of purification. Flash chromatography is a commonly used method for the purification of these types of compounds.  Typical flash chromatography purifications are labor intensive and require the chemist to manually change solvent, collect and analyze fractions.  An automated system capable of varying solvent composition and automatically collecting and analyzing fractions is desired to both save purification time and labor.  This system shall meet the following specifications:
A. Hardware Requirements:

1) The automated flash chromatography unit shall consist of a pumping/solvent delivery system, columns, an ultraviolet-visible absorption detector, and an automatic fraction collector.  In addition, the unit shall have the capability of adding an additional detector, such as refractive index or electrochemical, and integrate the detector signal for data collection and fraction collector control.  All of these components shall be interfaced with a PC capable of controlling solvent delivery and mixing and fraction collection based upon information from the detector and shall store data on each separation run, e.g., elution times and absorption characteristics of each fraction collected as well as solvent composition and delivery rates. 

2) The pumping/solvent delivery system shall:

a.  be capable of operating at both low pressure and medium pressure (up to 300psi)

b. be capable of delivering solvent at flow rates of 1 to 40mL/min for a variety of column sizes with accuracy of at least +/- 4% of set point
c. be capable of delivering up to four solvents, either for normal phase or reversed phase, and have any of the four solvents blended for any binary combination  or quaternary blending allowing maximum flexibility for multiple users to perform any kind of separation with high blending accuracy of 2%of any one solvent in a binary mode
d. be capable of operation in both gradient and isocratic mode

e. be constructed of materials, such as  Teflon, PEEK, PTFE, Tefzel, 316 stainless steel that are chemically inert and compatable with a wide variety of solvents used in both normal and reversed phase chromatography
3) The columns shall:

a. be pre-packed, disposable columns with fast adjustments for column loading to the system

b. have the ability for both dry and wet loading of the sample to be separated directly onto the column.

c. be interchangeable to accommodate operation in both normal and reverse phase

d. be interchangeable to accommodate the separation of a variety of sample sizes  (from 0.1 to 10 grams) by changing the size (volume) of the column.  Ten columns shall be furnished with the system -  2 capable of separating 0.5 grams of material, 3 capable of separating 1 gram of material, 3 capable of separating 5 grams of material, and 2 capable of separating 10 grams of material 

e. be equipped with high and low pressure sensors for improved laboratory safety

f. be equipped with a column by-pass line to allow solvent line flushing and facilitate method changeover 

4) The absorption detector shall:

a. be a variable wavelength ultraviolet-visible detector system adjustable from 190nm to 730nm and up to 10AU for the detection of a wide variety of organic compounds at both high and low concentrations

b. have an adjustable path length detector flow cell to further increase viable concentration range
5) The fraction collection system shall:


a. interface to system software for a variety of fraction collection models to allow for the most flexible system configuration for changing applications.

b. have slope detection capability for waste vs. peak identification with adjustable parameters for baseline drift and asymmetrical peaks

c. accommodate all standard tube sizes including 10 x 75mm up to  25 x 150mm

d. have diverter valves capable of shifting column elution to waste or a second or third fraction collector installed in a serial fashion
e. have a capacity of at least 40 fraction tubes
B. Software Requirements:

Software used to control the operating of the flash chromatography system and collect data from each purification run shall have the following specifications.
1) The software shall be written for Windows 95/98/NT.

2) The software shall allow for the creation of user profiles containing instrument and software settings.
3) The software shall allow for the creation of read-only methods files to prevent them from being modified.

4) The software shall collect data during each separation run and store it along with the instrument settings as a single data file.  This data shall include methods tables, chromatograms and a sequence table containing profiles for each purified fraction collected.  The sequence table shall accommodate the collection of up to 1000 fractions per purification run and recording the conditions (solvent profile, detector response) under which these fractions were collected.  

5) The software shall have the capability to display chromatograms and gradient methods tables for each collected fraction during acquisition and after the purification is complete.  The software shall have the capability to manually zoom in/out of the chromatogram during acquisition on the Y axis and capable of manual zoom in/out of the X and Y axis when viewing existing chromatograms.  

6) The software shall display the gradient methods tables for all samples during acquisition, which show the solvent profile for each row in the acquisition table.
7) The software shall be capable of generating reports on each separation.  These reports shall include instrument setting, methods files, chromatograms, and sequence tables. 
8) The software shall control an automatic sample changer containing up to 24 racks per run (6 manual rack changes if using 4 racks per tray) based upon input from the detector system and shall be capable of changing racks to accommodate several samples provided by multiple users.

9) The software shall generate Sample History File(s) which can be viewed at any time and any sample can be viewed/printed.

10) Metafiles can be created for easy inclusion of samples into word processor documents.

11) The software shall allow the exporting of files using a variety of formats, including bitmaps (.BMP / .JPG), Windows Metafiles and Ascii CSV files.

12) User Activity Log file records actions such as User Logins, loading and saving files, processing samples, aborting samples and copying sample files to another location.

13) The software shall have the capability of recovering files in the event of a computer system crash. Any partially complete file is repaired and can be processed later.

14) The software shall enable the association of flow rates with the column size in the Configuration Page.

15) The software shall be capable of dual channel acquisition with a choice of channel for peak cutting.

16) The software shall include a Solvent Tally and solvent levels status, to prevent the start of a sample purification if there is not enough solvent to conduct the separation.

17) The software shall allow each user to have their own preferences for Printout options, File Export options and Run Options (including email notifications, using default flow rate and starting in a new rack).

18) The software shall be capable of e-mail notification.  Each sample can be emailed to the user’s office pc for reprocessing, or a simple message sent to notify that all their samples have finished.

C. On-Site Service:

A maintenance service contract, of 1 year duration, covering, as a minimum, phone response during normal working hours (8:00 am – 5:00 pm, Monday through Friday), on-site repairs including parts and labor cost, calibration, system upgrades and no-cost software upgrades, during duration of service contract, shall be included with the acquisition of the Chromatography System.
D. Installation, checkout and Training:
Installation, Checkout and Training shall be accomplished by the Contractor within thirty (30) calendar days after delivery. Training shall consist of start-up procedures, hands-on-operation of the equipment and shall take a minimum of two (2) work days. The checkout shall demonstrate that the equipment is performing the functions as outlined in the specifications. The Contractor shall contact the Contracting Officer, at time of shipment, to arrange a mutually agreeable date for this effort to commence. 
