EXCEL workbook “CU&DSTsupplies”, for management of consumables by tuberculosis culture and DST laboratories
This workbook is meant to facilitate estimating quantities of consumables and small equipment needed to run a single culture and DST (and eventually also molecular tests) TB laboratory. 
It contains several sheets for input by the users or for output, besides a laboratory-specific database of the items routinely used, and a stockledger for these items. There are also a number of hidden sheets that only perform interim calculations, and need to be seen only exceptionally. Overall the formulas and links built into this workbook are complicated and should not be disturbed. They have been protected, but it is the responsibility of the laboratory Head to complete this protection by giving it a password unknown to others. Failing to do so will unavoidably lead to problems sooner or later. 
For the same reason, a blank master copy should always be kept in reserve: copy this original to a “safe” directory, then save the workbook again adding an extension indicating your laboratory name, for instance “CU&DSTsuppliesDhakaNRL”. Use this version for customization of items and parameters, and save it with the same name, as a master file for your laboratory. For each year of use, start by saving a copy of this customized version adding an extension for the year, for instance “CU&DSTsuppliesDhakaNRL2009”. This copy will then be the working file for that year.
The estimates for procurement can be made by the workbook in two ways, separately or combined:

· most recommended is to base future needs on recorded past consumption. This is done automatically by the workbook, but it will deliver meaningful and accurate estimates only if the stockledger has been maintained regularly and completely. Additionally only a few parameters will have to be set by the user for the calculation.

· more difficult, since it requires specifying the consumption of most items per test, is the estimate of needs based on number of tests to be done, the time frame and number of technicians. However, this estimate may regularly have to be used besides the consumption-based estimate, for instance when an important increase in numbers is expected because of an upcoming survey. This system of projected needs can also be used for the total requirements, and this will be the only possibility if stock ledgers have not been well kept of for too little time still. 
· the book uses both methods simultaneously in as far as parameters have been specified. To avoid a double order because of the two systems, the user has to specify which mode of estimate should be used: consumption-based only, projected needs-based only, or both combined (with only extra projected needs on top of average past consumption).

Besides picking a system for procurement, the user also needs to customise this workbook in several ways: items routinely consumed, their specifications and prices; consumption factors; stocks at a specific moment; months consumption to be covered by the order as well as reserve allowed and expected lead time till arrival of the order. The book already contains a database of items largely taken from the globally recommended lists, which will need to be adapted extensively. The same is true for consumption factors, stocks left and past consumption in the ledger page. All values already there are only EXAMPLES. It is the responsibility of the user to adapt these values to the real situation.

Parts and their sheets:

· “Menu” sheet

It shows the different parts of the workbook, and contains hyperlinks to the sheets intended to be used regularly. Click on the boxes with text in red font to open the appropriate sheet. Use the link “Return to Menu” in the top R corner to return from any sheet to this menu.

· “ItemsDatabase” sheet

Contains a large variety of small materials and supplies considered to represent consumables; only those that need to be procured (not locally produced or bought) should be included. The list has different parts, from top to bottom divided by area of work or type of supply. The uppermost part put in a heavy red box should not be changed since it is linked to calculations of chemicals required for various tests in a complicated way. The packing units and prices can be changed to reflect local variation, but nothing else (except after undoing the protection which is strongly discouraged). However, any lines that are not needed can always remain hidden, in this sheet and in dependent other sheets, which is far preferable above deleting them. For some media, both the composite medium base powder and the different chemical components are shown. Also the various chemicals possibly needed for different decontamination and identification methods all appear. It is sufficient to hide the lines for the unused options (do the same in dependent sheets).

To hide lines or columns, first select them in the margin containing the line or column numbers / characters; click “hide” either from the EXCEL menu (“Format”; “Row” or “Column”; “Hide”), either using the right mouse knob and directly clicking “Hide”. To unhide, in the same way select the preceding and following lines or columns, with the hidden part in between them, and click “Unhide”. To unhide hidden sheets, click “Unhide” after going via the EXCEL menu to “Format”, then “Sheet”, “Unhide” and selecting the name of the sheet you want to unhide.
In the second part below this one in the red box are all other items, which can be changed in any way to suit individual needs. However, it is strongly recommended to hide unnecessary items, or to replace their names, specifications, prices etc.. without deleting lines, since the item names are copied to other sheets (stockledger, projected needs..) where they may be linked to factors for calculation that apply only to this item. It is best to add new items on the empty lines that appear in different parts, or on the first empty line at the bottom, where many pre-set empty links still remain open to the sheets mentioned. Inserting more lines for new items with copying of formulas downwards in all sheets is also possible, provided that the inserted new lines are placed in-between exactly the same lines in all sheets, each time with copying downwards of the formulas.
NEVER ATTEMPT TO SORT THIS DATABASE, since this will corrupt the calculations in some other sheets. Instead, to find an item quickly, use the filter arrows that have been foreseen in the heading of many columns. Clicking on an arrow produces an alphabetically sorted list in a small window. Typing a character will make the cursor jump to the first item of the list starting with this character. Click to select, only this item will now be shown, all others remain hidden. The blue colour of the arrow shows that only a selection is visible. To make all items visible again, click on the arrow, go to “All” entirely at the top of the list (eventually after typing “A”) and click on it to show again the complete database. If more than one filter is preset for that sheet (more than one arrow in the headings), it may be necessary to do the same for another column still showing a blue arrow.
·  “StockLedger” sheet

Names of the items and units for counting in columns A and B in this sheet are filled automatically from the ItemsDatabase sheet. The columns to the right are meant to be updated quarterly:

· at the start of a new year, the total consumption of the previous year and stock in hand are entered. For items that are consumed only infrequently (i.e. some glassware) it may be better to use an average consumption over several previous years.

· each quarter the amounts added to the stock, losses (not consumed, but stolen, expired..) and the stock situation at the end of the quarter must be entered in the columns inside the red box. Make sure that the units for counting are respected. Also make sure not to leave cells empty when in fact it should contain a zero value, since the calculations differentiate between a missing and a zero value. The consumption is calculated from these data, and NOT THE CURRENT STOCK. Quantities in stock must thus be obtained by physical counting in the store each quarter, which is in the long run far more accurate than obtaining them by addition and subtraction. 

· once these data have been entered, consumption during the quarter appears, as well as the months consumption left in stock. This will show how many months the current stock of that item will last, using an average consumption over the last 12 months. Low stocks will be flagged by a colour code that can be changed (colour, also criteria) via the Format menu, “Conditional Formatting”. This number of months left is by default set to orange colour if the quantity left in stock is not sufficient to cover the period of consumption plus lead time specified; or to red, indicating the need for an emergency supply, if the quantity left in stock has dropped below the usual lead time even without taking into account the consumption.

Consumption calculation by this sheet is based on averages of past consumption, always taking into account the last 12 months, according to the state of filling of the ledger. Also the most recently filled stock positions are taken into account for the needs calculations. However, this will only work correctly when stock positions have been filled completely for each quarter already passed, including zero values for items not in stock (anymore).
As for the database, the sheet contains many items, which may not all be needed, and those can easily be hidden. If they are to be deleted, this should NOT be done in this sheet, but in the country database which is the master for all sheets. 

For some slow-moving chemicals and for the TB drugs needed for preparation of drug susceptibility testing media, this system may not be practical. It is not easy to determine the amounts left in stock if there is only one container or vial in use, which will last for more than one year:

· it may be preferable to replace drug powders every two years systematically, ordering supplies of these items for two years at a time, without updating their stock position in the way described above

· for chemicals consumed at a rate of less than one packing unit per year, stock position may be counted as complete, unopened packing units only, making sure that always at least one unit is kept in stock. Alternatively, the weight of the containers should be determined at receipt (weigh container + contents, and subtract contents weight as indicated on the label), and noted on the stock card or ledger. During inventory taking, the containers in use would then have to be weighed together with their content, and the container weight subtracted, to determine balance left to be entered in the supplies workbook.

· “ParameterEntry” sheet 

The upper part of this sheet has always to be used:

· to indicate whether the estimated needs should be based on previous consumption (preferable, but ledger must have been well maintained), projected needs, or both (in case extra needs above usual consumption are expected). This must be done by a simple click on the method of choice in the appropriate box, which will avoid that needs are estimated in duplicate
· to specify the months consumption targeted by the order, reserve allowed and expected lead time for procurement (based on previous experience, but often more than 12 months)

The lower part may not have to be filled in case all needs are estimated based on previous consumption. If based on (extra) needs, here the main details of techniques need to be specified: culture media used and their volumes, for simple culture, drug susceptibility testing, identification and preservation of strains; decontamination method and volumes of decontaminant and buffer (recommended for neutralisation). 

At the same time the expected numbers of these tests need to be specified. In case this calculation is meant to be complementary to consumption-based calculation, these numbers should only be quantities ABOVE OR BELOW (use a “minus” sign before the number) those performed over the last year.

· “NeedsProjected(Extra) ” sheet 

Also the parameter values in this sheet have to be filled only in case not all needs are estimated based on previous consumption. Those for the media and other chemicals do not need to be specified since they are pre-defined already in another sheet. The exception is MGIT required items, they are included here.

Consumption of other items such as tubes, pipettes, gloves... varies according to the way of working of each laboratory, and need to be set once, based on SOPs. The list of items and their counting / calculation units, copied automatically from the database, appears in the first 2 columns. The columns to the right allow entering of consumption values per test (various types of tests are specified on top), per month or per technician working with these tests. Calculations are performed automatically in the hidden right part of the sheet.

· “NeedsConsumptionBased” sheet 

This hidden sheet contains only calculations of expected needs based on past consumption as shown in the stock ledger. The user is not required to give any input here, and it better stays hidden.
· “Chemicals_for_MediaDecontIdent” sheet 

This hidden sheet contains only calculations of expected needs of chemicals used for media, decontamination, and the main biochemical identification tests (PNB, TCH, niacin, catalase and nitratase). The total volumes of media and reagents needed are taken from the parameters specified in the sheet “ParameterEntry”. Each chemical is added up automatically to yield a single quantity, even though it may be used in more than one medium or technique. 

For most media, both a calculation applicable to use of a composite medium base powder as one providing the amounts of the different chemical components is made, and both options will appear. Also the various products possibly needed for different decontamination and identification methods all appear. It is sufficient to hide the lines for the unused options in the output sheets.

The user is not required to give any input here, and it better stays hidden.

· “CombinedEstimates&Stock” sheet 

Here the two methods of needs calculation and the most recent stock position entered in the stockledger are combined. The columns on the left (Items and Counting units) are again copied from the ItemsDatabase, but the estimated needs and stock are obtained from the respective other sheets by means of a “Lookup” function, all automatically. This avoids errors if they are not on the same line or in the same sequence, but it requires that the names are written exactly the same way. Which should not be a problem, unless tampered with. If an item is not found, or in case the name is written differently, a “N/A” will appear instead of the expected number.
This sheets also contains columns (outlined in red colour) that may need to be filled by the user:

· a column for quantities left in stock, only to be filled in case the stock ledger is not completely up to date (or is not used at all). The most recent amounts in stock according to the ledger sheets also appear in the column to the left of these with the red borders. However, they will not be used for the requirements calculation by the spreadsheet in case a value (also zero) is entered in this red-bordered stock column. This applies item per item only. 
· a column to enter quantities previously ordered that not yet have arrived (but are still expected to come)

The calculated amounts to be procured appear on the right, subtracting the stock left and orders on the way. Only the amounts calculated based on previous consumption, or only those based on projected work, or both, may be used automatically, depending on what was specified as calculation basis in the sheet “ParameterEntry”.

· “ToBeProcured” sheet 

This sheet takes the final calculations from the previous one, and adds the specification, pack size and price by looking these up in the database (again, the names have to be exactly the same; no problem as long as the formulas have been left intact). It shows also the total cost of the order. The user then has the possibility to enter the amounts to be procured in the column with red box outline, as a rounded number of packing units, and maybe correcting for past experience. The total cost of this final order will also appear on top, so that also budget available can be respected by modifying certain quantities. 
This column also makes it possible to set un-used items or variations (for instance media complete base-powders versus components) to zero. Finally, the items that are not needed (zero, or no value entered) can be left out by using the filter arrow in the column heading “Number of packing units to order”. Choosing “Custom” and then specifying “is greater than ….. zero” will leave only items to be included in the order. The sheet can then further be modified by hiding columns, to produce a table containing all elements needed to start procurement. 
To return to a view including all items may require re-setting the filter in more than one column to “All” (check all arrows that stay in blue colour).

Alternatively, a final document for printing or other manipulations can also be prepared from this sheet by copying the complete sheet to a new EXCEL file (select the whole sheet placing the mouse pointer in the left upper corner where line and column numbering meet; “copy”; open a new book, click in the same corner, and “paste”. This is possible without undoing the protection. The sheet can then be used in a more flexible way after copying again the complete sheet (left upper cross-corner; “copy”), but only the values (“paste special” – “values”). This will do away with the formulas, allowing all usual manipulations, including sorting, without fear for problems.
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