Introduction

Merck is a global pharmaceutical company and so the sources
of our data are global. Having the ability to link and transfer
massive amounts of analytical data from various data sources
into submission documents in an efficient and reproducible way
Is critical to producing successful regulatory submissions.
SAS® technologies have been used to create various solutions
ranging from data extractions, to data transformations, to
documents generated in support of simultaneous worldwide
new drug applications.

1. Connecting Laboratory Data to
Submission Document

Capabilities have been developed using SAS® technologies,
which enable the connection of laboratory data (across the
globe) to our submission documents, generating standard
outputs with the flexibility for customization within the different
submissions/regions. Using electronic systems instead of
manual documents allows us to gain efficiency, reproducibility
and enhanced compliance (i.e. reduction in transcription
errors). These capabilities include:

3. Document Generation

Figure 3 shows one example of the standard output generated
by the SAS applications developed. The table title, batch
information section, data section and footnotes are controlled by
over 100 SAS macro parameters, some of which are highlighted
in Figure 4. The table title is controlled by a few parameters,
tbl _no auto parameter (providing an option to turn the table
number between auto and non-auto numbers), tbl_no
parameter (linking input dataset variable page to table
numbers), and tbl_title parameter (allowing one to assign table
captions). Most of the macro parameters are designed with
flexibility to allow mixed assignments of multiple dataset
variables, e.q., product, strength, batch and storage, associated
variable formats (e.g., $storage) and character strings (e.g,
'Stability Data for Batch' in Figures 3 and 4 ). The batch
information section can be customized via several parameters,
each one of which is mapped to an associated cell position and
can be assigned to various dataset variables, formats and
strings. The number of columns under Time Point section is
dynamically rendered by variables from the input dataset for
each table, based on time points from the stability protocol for a
given batch, condition and orientation. In addition, the time
points can be formatted if needed (e.g. time zero is formatted to
'Initial'). The tests under Analysis column and test results in
data section are automatically rendered from data in the input
dataset and can be varied from table to table. The levels of

4. Key Techniques

SAS data null_ step is utilized to render information from
iInput parameters and datasets to output documents in RTF
format. The definition of a RTF file including various styles,
formats and document template is stored in a SAS catalog as
a SAS source file; which is then incorporated in an output RTF
file using infile statement. This technique avoids writing
thousands of put statements for RTF definitions and therefore
simplifies SAS programs significantly.

data null ;
file "&outfile" lrecl=30000;
infile "&¢mac lib..sasmacr.rtfinit.source"
catalog end= done missover length=len;

The data from input datasets are converted into RTF codes
and output into RTF files using put statements. An example
code for generating a table title is shown below (%cellstr and
%cellstp macros define a table cell with a style of 'S34' and a
given font size). The put statements are used to generate RTF
codes for the table title with a bookmark and an auto table
number field, as well as to render the macro parameters,
tbl_no and tbl title.

« Extracting data from various data sources, e.g. Laboratory
Information Management System (LIMS) databases, using
validated SAS macros
Performing data transformations into standard formats that
can be rendered into common document templates (CDT)
Creating data tables in the CDT format, e.g. stability data
tables, batch analysis tables
Performing statistical analyses, e.g. regression analyses
for shelf-life estimates
Facilitating data requests for pre-approval inspection (PAl),
auditing and specification setting. . scellstp;

Table 1 ACB 25 mgitablet Stability Data for Batch M1234567, at 30°C775% EH

Batch Size | 125,000 tablets Package Container |75 ml White Opague HDPE Bottle Dirag Substance | ABC
Lilean

site of Ilanafacture | Mew Jersey, 54 Package Closure | White CR. Plastic Cap, with Foil Dirug Substance Bateh Mo | B12345
[nduction Seal

Packaging Size | 60 Tablets Site of Ilanmfacture | Mewr Jersey, Us s

identifiers for test results (listed under the analysis column) are
controlled by data model parameters of the SAS macro in
Figure 4. For example, 'Appearance’ and 'Assay’ tests assigned e;
to parameter model1 display one level of identifiers,
'Dissolution’ associated with model2 provides the second level
of identifiers, e.g, '10 min, Avg(Max-Min)' and 'Degradates’
using model3 allows three levels of identifiers. The content of
the footnote section is fed through an input dataset and can be
varied from table to table.

scellstr(fontsize=&fontsize, style=\s34 );
put "\outlinelevelO {\*\bkmkstart Table" &tbl no "}”

put "{\b Table {\field{\*\fldinst { SEQ Table \\*
ARABIC \\* MERGEFORMAT }}" @;

put "{\fldrslt {\langl024\langfelO24\noproof"
&tbl no "}}}i\tab" &tbl title @;

put "{\*\bkmkend Table" &tbl no "}" @;
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2. Data Extraction and
. Figure 3. Standard stability data table generated by SAS
Transformation macros

SAS macro applications have been developed to perform data
extractions and/or transformations. The high level program flow
Of one Of the LIMS database eXtraCtlon processes IS IIIUStrated %cmiagzggailren;daita; sorthy = Page Product 3trength Batch Orientaticon Stoarge Test Sedq (Ijjg:gg_rr::;inz:@merck com
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of the key technologies applied for data extraction. Standard
SAS macros have been developed to transform extracted T I — e

MEC SITE Sslts Merck & Co. Inc

: b2l = "Site of Manufacture T F h2od
laboratory data into standard data structures for data table e e e A TTE _ |
- 556 Morris Avenue, Summit, NJ 07922, USA

generation modelsZ = TDISSOLUTICON'T, model3d = T"DEGRADATEST,
hlcZ "Time Point (months)', no of cols = Scheduled,
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Figure 4. Example of a SAS macro and its parameters used for
generating data tables
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Figure 2. Validated SAS macros for LIMS data extraction
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