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CLINICAL PROTOCOL DOCUMENT PRODUCTION

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority under 35 U.S.C. § 120 to U.S. Patent
Application Serial No. 11/166,989 filed June 24, 2005 (Attorney Docket No. JANS-0051), which

is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION
[0002] The invention generally relates to the production of documents. In particular,

the invention relates to the production of clinical protocol documents.

BACKGROUND OF THE INVENTION

[0003] Before new drugs are allowed to be sold on the market, drug manufacturers
must perform rigorous testing to show that the drugs are safe and effective. In the United States,
the Food and Drug Administration (FDA) regulates such testing. In Europe, the European Union
(EU) regulates such testing.

[0004] The testing of a new drug may take years before completion, may involve many
people, and may generate truckloads worth of documentation. The testing generally happens
over phases, with a clinical protocol being developed for each clinical trial. One of the early

phases of testing, referred to as a “Phase 1” clinical trial, determines if the new drug is safe for
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humans. Such a Phase 1 clinical trial usually enlists several healthy volunteers to take a drug,
while its effects on each volunteer is studied (e.g., vital signs may be monitored).

[0005] Before any drug is administered, a very detailed description (i.e., a clinical
protocol) is developed and documented. The clinical protocol document may be reviewed by
multiple levels of managers, by hospital staff, administrator, doctors, and the like. Such a review
by so many parties, often causes many revisions to the clinical protocol document. Further, the
clinical protocol must be approved by various people and bodies. To complicate matters further,
a change in one part of the clinical protocol document, often requires revisions to multiple parts
of the clinical protocol document.

[0006] For example, the clinical protocol document generally includes a chart that
provides drug administration times and dosages and the times of the various medical assessments
to be performed on the participant (e.g., take vital signs five minutes after administering the
drug). Also, the clinical protocol document generally includes a section that provides a text
description of the same information contained in the drug administration and activity chart.
Thus, any revision to the drug administration and activity chart typically requires a
corresponding revision in the section providing the text description of the chart.

[0007] The development of a clinical protocol document is typically performed
manually using a word processing application. A drug manufacturer may test many drugs each
year, thereby requiring many clinical protocols be developed. Thus, the development of a
clinical protocol document for a clinical trial is generally a very time consuming, manually
intensive procedure. As such, improvements are needed to assist in the production of such

documents.

SUMMARY OF THE INVENTION

[0008] The following is a summary to provide a basic understanding of some aspects of
the invention. This summary is not intended as an extensive overview of the invention, nor is it
intended to identify key elements of the invention or to delineate the scope of the invention. Its
sole purpose is to present some aspects of the invention in a simplified form as a prelude to the
more detailed description presented below.

[0009] A method for producing a clinical protocol document includes generating a

clinical protocol document comprising a chart section and a text section, the chart section for
2
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displaying drug dosage information and medical assessment activity information in a time-
activity chart format, the text section for describing the drug dosage information and medical
assessment activity information in a text format; receiving medical drug dosage information and
medical assessment activity information via a chart user interface; displaying the medical drug
dosage information and medical assessment activity information in the chart section of the
document; generating text describing the received medical drug dosage information and medical
assessment activity information; and displaying the generated text in the text section of the
document.

[0010] A system for producing a clinical protocol document includes a document
creation sub-system that generates a clinical protocol document comprising a chart section and a
text section, the chart section for displaying drug dosage information and medical assessment
activity information in a time-activity chart format, the text section for describing the drug
dosage information and medical assessment activity information in a text format; a charting sub-
system that: receives medical drug dosage information and medical assessment activity
information via a chart user interface; and generates text describing the received medical drug
dosage information and medical assessment activity information; and a user interface sub-system
that displays the medical drug dosage information and medical assessment activity information
in the chart section of the document; and displays the generated text in the text section of the
document.

[0011] Additional features of the invention will be made apparent from the following
detailed description of illustrative embodiments that proceeds with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The foregoing summary, as well as the following detailed description of
illustrative embodiments, is better understood when read in conjunction with the appended
drawings. For the purpose of illustrating the invention, there is shown in the drawings
illustrative embodiments of the invention; however, the invention is not limited to the specific
methods and instrumentalities disclosed. In the drawings:

[0013] Fig. 1 is a diagram showing an illustrative computing system for generating a

clinical protocol document, in accordance with an aspect of the invention;
3
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[0014] Fig. 2 is a diagram showing the illustrative computing system of Fig. 1 in
communication with a network, in accordance with an aspect of the invention;

[0015] Fig. 3 is a block diagram showing an illustrative system for generating a clinical
protocol document and an illustrative clinical protocol document, in accordance with an aspect of
the invention;

[0016] Fig. 4 is a screen shot of an illustrative user interface for production of a clinical
protocol document, in accordance with an aspect of the invention;

[0017] Fig. 5 is a screen shot of another illustrative user interface for production of a
clinical protocol document, in accordance with an aspect of the invention;

[0018] Fig. 6 is a screen shot of another illustrative user interface for production of a
clinical protocol document, in accordance with an aspect of the invention;

[0019] Fig. 7 is a screen shot of yet another illustrative user interface for production of
a clinical protocol document, in accordance with an aspect of the invention;

[0020] Fig. 8 is a flowchart of an illustrative method for production of a clinical
protocol document, in accordance with an aspect of the invention; and

[0021] Fig. 9 is an illustrative time and event schedule chart user interface for

production of a clinical protocol document, in accordance with an aspect of the invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0022] Clinical trials typically require that a complex clinical protocol be developed
and approved. A Phase 1 clinical trial may include the initial introduction of an investigational
new drug into humans. These clinical trials are closely monitored and may be conducted in
patients, but are usually conducted in healthy volunteer participants. The trials are typically
designed to determine the safety and tolerability of the drug in humans, the side effects
associated with increasing doses, and, if possible, to gain early evidence on effectiveness.
During Phase 1, sufficient information about the drug’s pharmacokinetics and pharmacological
effects may be obtained to permit the design of well-controlled, scientifically valid, Phase 2
studies.

[0023] Phase 1 clinical trials may also be used to evaluate drug metabolism, structure-
activity relationships, and the mechanism of action in humans. The trials may be used to
determine which investigational drugs are used as research tools to explore biological

phenomena or disease processes. The total number of participants included in Phase 1 clinical
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trials varies with the drug, but is generally in the range of twenty to eighty, although any number
of participants may be included.

[0024] Turning now to the production of a clinical protocol document, Fig. 1 shows an
illustrative computing system 120 for producing a clinical protocol document. Computing
system 120 includes computer 120a. Computer 120a includes display device 120a’ and interface
and processing unit 120a” having a memory (not shown). Computer 120a executes computing
application 180. As shown, computing application 180 includes a computing application
processing and storage area 182 and a computing application display 181. Computing
application processing and storage area 182 may include clinical protocol document production
system 185, clinical protocol document template data store 186, clinical protocol document
general information data store 187, clinical protocol document drug specific data store 188, and
clinical protocol document reusable component data store 189.

[0025] Data stores 186 through 189 may include source text that may be copied to a
clinical protocol document. Alternatively, the source text may be “linked” to a clinical protocol
document, such that any changes in the source text cause a corresponding change to the clinical
protocol document (described in more detail below). In either event, the source text may be
displayed in the clinical protocol document.

[0026] Data stores 186 through 189 may further include variables (protocol parameters)
that have associated values (e.g., text string values, numeric values, and the like). The associated
values may be automatically or conditionally inserted into the clinical protocol document to
assist document production, as described in more detail below. Data store 186 may also include
a template to organize the clinical protocol document and assist document production, as
described in more detail below.

[0027] While data stores 186 through 189 are shown as being organized into a

29 &6

“template,” “general information,” “drug-specific information,” and “reusable component” data
store, the data stores may be organized in any convenient manner and in any convenient
combinations and further into any convenient categories. The selected manner of data store
organization may be implemented, for example, in accordance with revision control and security
considerations. That is, template data store 186 may have the highest level of security (e.g., may
only be revised upon approval of all departments involved with clinical trials), therefore,

template data store 186 may be stored in a separate data store (or in a separate portion of a single
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data store, and the like). In such a manner, a separate data store for the template may have
security authorization levels that require high levels of security authorization to make any
revisions to a template. Further, drug-specific information may only require the approval of a
single department, thus drug-specific information data store 188 may be stored in a separate data
store (or in a separate portion of a single data store, and the like). In such a manner, the separate
data store for the drug-specific information may have security authorization levels that require a
different level of security authorization to make revisions to drug-specific information. Further,
individual data stores may be combined into a single data store or separated into multiple data
stores, if convenient.

[0028] Data stores 186 through 189, in combination with clinical protocol document
production system 185 may implement systems and methods for the production of a clinical
protocol document, such as, for example, a Phase 1 clinical trial protocol document. Computing
application display 181 may include display content 181a which may be used for the production
of a clinical protocol document. In operation, a user (not shown) may interface with computing
application 180 through computer 120a. The user may navigate through computing application
180 to input, display, and generate data and information for the productidn of a clinical protocol
document. A

[0029] Computer 120a, described above, can be deployed as part of a computer
network. In general, the description for computers may apply to both server computers and
client computers (or other computers) deployed in a network environment. Fig. 2 illustrates an
exemplary network environment 200 having server computers in communication with client
computers, in which systems and methods for clinical protocol document production may be
implemented. As shown in Fig. 2, a number of server computers 210a, 210b, etc., are
interconnected via a communications network 250 with a number of client computers 120a,
220b, 220c, etc., or other computing devices, such as, a mobile phone 230, and a personal digital
assistant 240. Communication network 250 may be a wireless network, a fixed-wire network, a
local area network (LLAN), a wide area network (WAN), an intranet, an extranet, the Internet, and
the like. In a network environment in which the communications network 250 is the Internet, for
example, server computers 210 can be Web servers with which client computers 120 and 220
communicate via any of a number of known communication protocols, such as, hypertext

transfer protocol (HTTP), wireless application protocol (WAP), and the like. Each client
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computer 120 and 220 can be equipped with a browser 260 to communicate with server
computers 210. Similarly, personal digital assistant 240 can be equipped with a browser 261 and
mobile phone 230 can be equipped with a browser 262 to display and communicate data and
information.

[0030] As computing application 180 may be implemented in a standalone computing
environment (e.g., as shown in Fig. 1) or in a networked computing environment (e.g., as shown
in Fig. 2), there are muliiple permutations of how computing application 180 may be organized.
For example, document production system 185 may reside on a single computer (e.g., computer
120a) or may be distributed over multiple computers (e.g., server computer 210a and client
computer 120a). Further, document production system 185 may be accessible only via a
standalone computer (e.g., as shown in Fig. 1) or may be accessible via multiple computers (e.g.,
server computer 210a, client computer 220b, personal digital assistant 240, and the like). Also,
data stores 186 through 189 may be logically implemented in a single data store or stored in
separate data stores, or any combination thereof. Moreover, data stores 186 through 189 may be
physically stored in a single data store, may be redundantly stored in multiple data stores, may be
distributed over multiple data stores, and the like. v

[0031] As computing application 180 may be implemented in a standalone computing
environment or in a networked computing environment, Fig. 3 shows a block diagram, without
computing environment details, of one illustrative system 300 for producing a clinical protocol
document 310. As shown in Fig. 3, system 300 includes a database 390, document production
system 185, and document 310. Database 390 includes a template 391, a general section 393, a
drug-specific section 395, and a reusable component section 397. As noted above with respect to
data stores 186 through 189, database 390 may be implemented in separate sections as shown, in
a single section, or in sections of any combination of categories of data.

[0032] Template 391 may be used to create document 310. Template 391 may include
text and Extensible Markup Language (XML) tags to organize the template 310 and thus the
clinical protocol document 310 into sections and sub-sections. XML provides a flexible way to
create common information formats and share both the format and the data, for example, on the
World Wide Web, intranets, and elsewhere. XML, a formal recommendation from the World
Wide Web Consortium (W3C), is similar to the language of today’s Web pages, the Hypertext
Markup Language (HTML). Both XML and HTML contain markup symbols to describe the

7
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contents of a page or file. HTML, however, describes the content of a Web page (mainly text
and graphic images) only in terms of how it is to be displayed and interacted with. For example,
the letter “p” placed within markup tags indicates the start of a new paragraph. XML, on the
other hand, describes the content in terms of what data is being described. For example, the
word “phonenum” laced within markup tags may indicate that the following data is a phone
number. This means that an XML file can be processed purely as data by a program or it can be
stored with similar data on another computer or, like an HTML file, it can be displayed. For
example, depending on how an application in a receiving computer handles the phone number, it
could be stored, displayed, or dialed. XML is considered “extensible” because, unlike HTML,
the markup symbols are unlimited and self-defining.

[0033] As shownin Fig. 3, template 391 may be used in creating a clinical protocol
document 310. For such document creation, document production system 185 may include a
document creation sub-system 380. Document creation sub-system 380 may interface with
database 390 and may copy template 391 into a newly created document 310. With the new
document 310, the user may edit document 310 without causing any changes to template 391.

[0034] Such changes may include manual user revision of document 310. As such,
document production system 185 may include a document manual revision sub-system 382.
Manual revision sub-system 382 allows a user to manually revise the text and XML tags of
document 310. Manual revision sub-system may include an XML editor and may allow the user
to selectively view or hide the XML tags of document 310. That is, document production system
185 may create a computing application display 181 that shows only the text or that shows the
text and any XML tags in document 310. In this manner, the user can visually determine what
the document 310 will look like without any XML tags (e.g., upon printing a final version of
document 310). Also, the user can choose to see the XML tags for other purposes.

[0035] Document production system 185 may include further features that allow a user
to modify document 310. For example, document production system 185 may include a
protocol parameter selection sub-system 384. Protocol parameter selection sub-system 384
allows a user to select a protocol parameter and have the appropriate text automatically or semi-
automatically entered into document 310. For example, protocol parameter selection sub-system
384 may interface with the user to determine that fifteen volunteers are participating in a Phase 1

clinical trial. Protocol parameter selection sub-system 384 then inserts the value ‘fifteen’ (or a
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link to the variable having the value ‘fifteen’) into document 310 in appropriate places, as
described in more detail below. In this manner, a user can select or revise a protocol parameter
and have that selection or revision propagated throughout document 310 without having to
manually revise each section of document 310 that includes that particular parameter.

[0036] Document production system 185 may also include a charting sub-system 386.
Charting sub-system 386 allows a user to revise dosage and medical assessment activity
information in a chart form (which may thus be user-friendly) and have the dosage and medical
assessment activity information from the chart automatically or semi-automatically entered into a
text format in document 310, as described in more detail below. In this manner, a user can select
or revise a dosage and text activity information in a user-friendly chart form without having to
manually re-enter the same information in a text format (e.g., to meet an FDA or EU
requirement).

[0037] Document production system 185 may also include a reusable component sub-
system 388. Reusable component sub-system 388 allows a user to quickly insert text or other
information into document 310, as described in more detail below. In this manner, a user can
select and insert information (which may be pre-approved text) into document 310.

[0038] Document production system 185 may also include a user interface sub-system
389 that may display text (including text background) in different colors based on information
associated with the text and that may prevent the user from revising some text. For example,
user interface sub-system 389 may display read-only text as blue text with a dark grey
background, as described in more detail below.

[0039] Returning now to template 391, to provide additional details, an illustrative
template 391 is given below with XML tags shown as <XML tag> and text shown as text.
Various fields within template 391 are marked with reference numerals 352 through 369. (A
more detailed illustrative template is provided in Appendix A.)

<Company Name> <Company Name> 352

<Protocol Title> Clinical Protocol <Protocol Title>

TABLE OF CONTENTS

<Contact Information> CONTACT INFORMATION

<Name> <Name> <Address> <Address>

<Investigator Agreement> <READ ONLY> INVESTIGATOR AGREEMENT

9
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I have read this agreement and agree that it contains all the necessary details for
carrying out this study. I will conduct the study as outlined herein and will complete the study
within the time designated. 353 <READ ONLY> 354 <Investigator Agreement> <Contact
Information>

<Overall Synopsis> <READ ONLY>
OVERALL SYNOPSIS
Objectives
The <highlight> [primary] <highlight> 355 objective is
Overview of Study Design
<dts:function= “Protocollnformation/Parameters/textbox[@name=‘number of
participants’Jtext()> 356 people will participate in this study.
Pharmacogenomic Evaluations
At the <highlight> day -1 <highlight> 357, <highlight> screening visit <highlight>
358, approximately <dts:condition="not($raritanSamples)” dts:function”=$bloodQuantity’>> 359
mL of whole blood will be taken for genetic analysis from subjects who gave informed consent
for this part of the study. Instructions on sample handling, labeling, and shipment are given in
Attachment <highlight> Attachment Number <highlight> <READ ONLY> <Overall Synopsis>
1. INTRODUCTION ‘
1.1 Background
1.2 Overall Rationale for the Study
<Objectives>
2. OBJECTIVES
<Body> Synopsis
The <highlight> [primary] <highlight> objective is 360 <Body> <Objectives>
<OverviewOfStudyDesign>
3. OVERVIEW OF STUDY DESIGN

<Body> Synopsis

<dts:function= “Protocollnformation/Parameters/textbox[@name=‘number of
participants’]text()”> 361 people will participate in this study. <Body>

3.1 Study Design

10
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This is a <dts:function:“Protocollnformation/Parameters/optionbutton
[@name=‘BlindingModel’/item/text()”> [placebo][active]-controlled, [multicenter] study. 362
<highlight> Place for Drag and Drop Placebo control, if none DELETE.
<highlight> 363
3.2 Study Design Rationale <OverviewOfStudyDesign>
<StudyPopulation>
4. STUDY POPULATION
4.1 General Considerations
4.2 Inclusion Criteria
<dts:function:*“ProtocolInformation/Parameters/optionbutton
[@name=‘SubjectGender’]/item/text()’> 364
4.3 Exclusion Criteria <StudyPopulation>
5. RANDOMIZATION AND BLINDING
5.1 Overview
5.2 Procedures
6. DOSAGE AND ADMINISTRATION
7. COMPLIANCE
<Concomitant Therapy>
8. CONCOMITANT THERAPY
[Concomitant medications are recorded at baseline and throughout the study, in
the appropriate section of the <dts:function:*“Protocollnformation/Parameters/optionbutton
[@name=*‘CaseReportForm’/item/text()”> 365] [OR] [If the administration of any concomitant
therapy becomes necessary, it must be reported in the appropriate section of the <dts:function:
“ProtocolInformation/Parameters/optionbutton|@name=*‘CaseReportForm’/item/text()”> 366]
<Concomitant Therapy>
9. STUDY EVALUATIONS
9.1 Study Procedures
9.2 Pharmacokinetic Evaluations
9.3 Efficacy Evaluations
9.4 Efficacy Criteria
9.5 Safety Evaluations

11
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<dts:function= “$clinicalLaboratoryHematologyTables”> 367
<dts:function= “$clinicalLaboratoryBiochemistryTables”> 368
<dts:function= “$clinicalLaboratoryUrinalysisTables™> 369
10. SUBJECT COMPLETION/WITHDRAWAL
10.1 Completion
10.2 Discontinuation of Treatment
10.3 Withdrawal From the Study
11. STATISTICAL METHODS
11.1 Sample Size Determination
11.2 Pharmacokinetics |
11.3 Efficacy Analysis
11.4 Pharmacokinetic/Pharmacodynamic Analyses
11.5 Safety Analyses
12. ADVERSE EVENT REPORTING
13. STUDY DRUG INFORMATION
14. STUDY-SPECIFIC MATERIALS
15. ETHICAL ASPECTS
16. ADMINISTRATIVE REQUIREMENTS
17. REFERENCES
ATTACHMENTS
AMENDMENTS

[0040] As shown above, template 391 includes both text and XML tags (although any
alternative technique for organizing template 391 may also be implemented). For example,
template 391 includes the XML tag <Company Name> in field 352. The XML tags <Company
Name> identifies a portion of the template 391 for storing text associated with a company’s
name. That is, upon creation of document 310 from template 391 (e.g., by document creation
sub-system 380) or at another convenient time (e.g., via manual revision sub-system 382), a user
may enter the text “Johnson & Johnson” into document 310 in field 352 between the XML tags
<Company Name>. As such, the string “Johnson & Johnson” is associated with the XML tag

<Company Name>.

12
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[0041] Continuing with template 391, it includes XML tags <KREAD ONLY> 354
surrounding field 353. The XML tag <READ ONLY> 354 marks a portion of document 310 as
read-only. Thus, the text in field 353:

“INVESTIGATOR AGREEMENT 1 have read this agreement and agree that it

contains all the necessary details for carrying out the study. I will conduct the

study as outline herein and will complete the study within the time designated.”

is marked as read-only in document 310. For fields that should not be edited or revised, the
XML tag <READ ONLY> may be used to mark a portion of document 310 as read-only,
preventing a user from revising that portion of document 310. By including such read-only tags,
document 310 may thus include sections that are predefined as read-only.

[0042] Further, while the “read-only” text in field 353 may be stored in template 391
itself, the “read-only” text in field 353 may alternatively be stored in a separate database or data
store (e.g., database 390) and the template 391 may include a pointer to the location of the “read-
only” text to be “linked” to field 353. In this alternative case, upon document creation by
document creation sub-system 380, document production system 185 may, using the pointer,
determine the location of the “read-only” source text to be “linked” to field 353 and may display
the “read-only” text in field 353 of document 310. In this alternative case, because the source
text is not “copied” into document 310, if the source text (e.g., in database 390) is revised, the
display in field 353 of document 310 may also be automatically revised (described in more detail
below).

[0043] Template 391 further includes a highlighted field 355 for indicating to the user
to make a manual entry of text (e.g., via manual revision sub-system 382). As shown, template
391 includes the text “[primary]” between XML tags <highlight>. When the text and the XML
tags are copied to document 310 (e.g., via document creation sub-system 380), the XML tags
<highlight> indicate to the XML editor to display the text “[primary]” with highlighting. The
highlighted field may be displayed in document 310 as black text with a yellow background, or
the like. The highlighting indicates to the user to manually edit document 310. In this manner,
the user is prompted to decide whether to include or to delete the text “primary” from document
310. Template 391 includes other highlighted fields 357, 358, and 359, for example.

[0044] Template 391 further includes a reference to a protocol parameter reference
<dts:function= “ProtocolInformation/Parameters/textbox[@name="number of

13
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participants’Jtext()™> in field 356. A protocol parameter is a parameter associated with a clinical
protocol. Document production system 185 may generate a variable representing the protocol
parameter, such that the protocol parameter may be automatically inserted or linked into
document 310 as described in more detail below. The protocol parameter may be selected, for
example, by the user via protocol parameter selection sub-system 384. For example, upon
document creation (e.g., via document creation sub-system 380) or at other times, document
production system 185 may interface with the user to receive user selection of a protocol
parameter.

[0045] Fig. 4 shows an illustrative screen shot 400 of a user interface for protocol
parameter selection sub-system 384. As shown in Fig. 4, the screen sﬁot 400 includes a prompt
for a selection of one of (a) a genetic testing parameter indicating a selection of one of Raritan
testing, other testing, and no testing in screen portion 410, (b) a subject gender parameter
indicating a selection of one of male only, female only, and male and female in screen portion
415, (c) a dose multiplicity parameter indicating a selection of one of single dose, single
ascending dosage, and multiple dosages in screen portion 420, (d) a population parameter
indicating a selection of healthy volunteers and other volunteers and both healthy and other
volunteers in screen portion 425, (€) a case report form parameter indicating a selection of one of
paper and electronic in screen portion 430, (f) a clinical trial location parameter indicating a
selection of one of the United States and the European Union in screen portion 435, (g) a
blinding model parameter indicating a selection of one of a single blind trial, a double blind trial,
and an open-label trial in screen portion 440, (h) a number of participants parameter in screen
portion 445, and (i) a number of treatment groups parameter in screen portion 450. Each screen
portion in Fig. 4 has an area for user input, such as, for example, a text box, a selection area, and
the like.

[0046] Thus, protocol parameter selection sub-system 384 may prompt for a number of
study participants, for example, in screen portion 445. Inresponse to the user entering a value
into the user input area of screen portion 445, protocol parameter selection sub-system 384 may
receive and store the user entered value (e.g., in database 390) and associate the stored value
with a protocol parameter or variable named ‘number of participants.” For example, if the user
selects ‘15’ in response to the prompt in screen portion 445, protocol parameter selection sub-

system 384 may set the variable ‘number of participants’ to the value *15,’ to the text string
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“fifteen,” and the like. With this association, document production system 185 may read the
reference to protocol parameter <dts:function=*ProtocolInformation/ Parameters/textbox
[@name=*‘number of participants’] text()”> in field 356, determine the value associated with the
parameter, and display (via copying or linking) the associated value as text in document 310. In
this manner, the user may enter the number of participants only one time and document
production system 185 may display the appropriate value in various places in document 310.

[0047] Returning again to template 391, it includes another protocol parameter
reference <dts:function= “ProtocolInformation/Parameters/textbox[@name=‘number of
participants’Jtext()™> in field 361. Upon creation of document 310 (or at another convenient
time), document production system 185 may read the protocol parameter reference in field 361
from template 391, determine the value associated with variable ‘number of participants,” and
display (via copying or linking) the associated value in document 310 in place of (or in addition
to) protocol parameter field 361. In this manner, the value associated with the variable ‘number
of participants’ may be displayed in many sections of document 310 (e.g., in field 356 and field
361), without requiring the user to re-enter the number of participants multiple times.

[0048] Template 391 includes another protocol parameter reference, namely,
<dts:condition="not($raritanSamples)” dts:function”=$bloodQuantity”> in field 359. The
reference in field 359 refers to two variables, i.e., ‘raritanSamples’ and ‘bloodQuantity.” If the
value associated with the variable ‘raritanSamples’ is TRUE, then the value associated with the
variable ‘bloodQuantity’ is determined and displayed in document 310. If the value associated
with the variable ‘raritanSamples’ is FALSE, then no value is displayed in document 310. The
variable ‘raritanSamples’ may be set via protocol parameter selection sub-system 384 (e.g., via
screen portion 410), may be predefined and stored in database 390, and the like. The variable
‘bloodQuantity’ may be set via protocol parameter selection sub-system 384, may be predefined
and stored in database 390, and the like. Upon creation of document 310 (or at another
convenient time), document production system 185 may read the protocol parameter reference
from field 359 of template 391, determine the value associated with the variable ‘bloodQunatity,’
and display (via copying or linking) the value in document 310 in place of (or in addition to) the
protocol parameter reference in field 359, if the variable ‘raritanSamples’ is TRUE. If the

variable ‘raritanSamples’ is FALSE, document production system 185 may not display field 359.
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[0049] Template 391 also includes protocol parameter reference <dts:function=
“ProtocolInformation/Parameters/textbox[@name=*BlindingModel’Jtext()> in field 362. The
protocol parameter reference in field 362 is associated with a protocol parameter that may be
selected by the user (e.g., via protocol parameter selection sub-system 384). Fig. 4 shows an
illustrative screen shot 400 of a user interface for user selection of a clinical protocol parameter.
As shown in Fig. 4, the screen shot 400 includes a prompt for a selection of a “BlindingModel”
in screen portion 440. In response to the user selection to the prompt in screen portion 440,
document production system 185 may cause a variable ‘BlindingModel’ to be set accordingly.
That is, if the user selects ‘Single Blind’ in response to the prompt in screen portion 440,
document production system 185 may set the variable ‘BlindingModel’ to the text string ‘Single’
and the like. Upon creation of document 310 (or at another convenient time), document
production system 185 may read the protocol parameter reference from field 362 of template
391, determine the value (e.g., text string) associated with variable ‘BlindingModel,” and display
(via copying or linking) the value (e.g., text string) in document 310 in place of (or in addition
to) field 362.

[0050] Template 391 further includes an item “<highlight> Place for Drag and Drop
Placebo control, if none DELETE. <highlight>" in field 363. The item in field 363 indicates to
the user to insert a reusable component into document 310. That is, if the clinical protocol
includes a placebo control group, the user may select to insert a particular reusable component
into document 310. For example, document production system 185 may display the screen shot
as shown in Fig. 5 and a user may select “Placebo Control.” The user may then select a location
in document 310 for insertion of a “Placebo Control” text. In response, document production
system 185 displays (via copying or linking) the text associated with the “Placebo Control” of
Fig. 5 in document 310. The text may be stored in the reusable component section 396 of
database 390 or the like.

[0051] Template 391 further includes another protocol parameter reference
<dts:function:*“ProtocolInformation/Parameters/optionbutton] @name=‘SubjectGender’}
/item/text()>> in field 364. Upon document creation 380 or at other times, document production
system 185 méy interface with the user to receive a user selection of a protocol parameter (e.g.,
via parameter selection sub-system 384). Fig. 4 shows an illustrative screen shot 400 of a user

interface for user selection of a protocol parameter. As shown in Fig. 4, the screen shot 400 -
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includes a prompt for a selection of a subject gender parameter indicating a selection of one of
male only, female only, and male and female in screen portion 415. In response to the user
selection to the prompt in screen portion 415, document production system 185 may cause the
variable ‘SubjectGender’ to be set accordingly. That is, if the user selects Male Only in
response to prompt 415, document production system 185 may set the variable ‘SubjectGender’
to the text string “Male Only.” Upon creation of document 310 (or at another convenient time),
document production system 185 may read the protocol parameter reference from field 364 of
template 391, determine the value associated with variable ‘SubjectGender,” and display (via
copying or linking) the value in document 310 in place of (or in addition to) field 364.

[0052] Template 391 further includes another protocol parameter reference
<dts:function:“ProtocolInformation/Parameters/optionbutton [@name=*CaseReportForm’]
fitem/text()”>> in field 365. As shown in Fig. 4, the screen shot 400 includes a prompt for a
selection of a Case Report Form parameter indicating a selection of one of paper and EDC
(electronic reporting) in screen portion 430. In response to the user selection to the prompt in
screen portion 430, document production system 185 may cause the variable ‘CaseReportForm’
to be set accordingly. Upon creation of document 310 (or at another convenient time), document
production system 185 may read the protocol parameter from field 365, determine the value
associated with variable ‘CaseReportForm,” and display (via copying or linking) the value in
document 310 in place of (or in addition to) field 365.

[0053] Template 391 further includes another protocol parameter reference
<dts:function: “Protocollnformation/Parameters/optionbutton|@name=*CaseReportForm’
fitem/text()”> in field 366 that function similar to protocol parameter field 365. As can be seen,
a single variable can be referenced multiple times in template 391. As such, the user is not
required to input redundant information multiple time. Instead, the user may respond to a single
prompt and document production system 185 may display appropriate text in multiple places in
document 310.

[0054] Template 391 further includes a protocol reference <dts:function=
“$clinicalLaboratoryHematologyTables> in field 367. The protocol reference in field 367 is
associated with data or information. For example, the protocol reference in field 367 may be
associated with a reference table stored in database 390 (e.g., general section 392). The

reference table may be a table of hematology values to be used during the clinical trial. Upon
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creation of document 310 (or at another convenient time), document production system 185 may
read protocol reference field 367, determine the data or information (e.g., table) associated with
field 367, and display (via copying or linking) the data or information (e.g., table) associated
with field 367 in document 310 in place of (or in addition to) field 367. Template 391 includes
further protocol references <dts:function= “$clinicalLaboratoryBiochemistry Tables”> in field
368 and <dts:function= “$clinicalLaboratory UrinalysisTables> in field 369, which function
similar to the protocol reference in field 367. Further, these tables may be inserted in document
310 upon receipt of a user selection of a corresponding medical test activity rather than being
included in template 391.

[0055] Template 391 also includes an overall synopsis section 370 and a plurality of
partial synopsis sections 371a and 371b. Partial synopsis sections 371a and 371b are synopses of
each section of template 391. For example, partial synopsis section 371a is a synopsis of the
“Objectives” section of template 391 and partial synopsis section 371b is a synopsis of the
“Overview of the Study Design” section of template 391. Upon creation of document 310 (or at
another convenient time), document production system 185 receives information into each of the
plurality of partial synopsis sections 371a and 371b (e.g., via manual revision sub-system 382).
When the information has been entered into each of the plurality of partial synopsis sections
371a and 371b (or at another convenient time such as when the document 310 is saved or the
like), document production system 185 may copy the information associated with the plurality of
partial synopsis sections 371a and 371b into the overall synopsis section 370 of document 310.
As previously noted, the overall synopsis section 370 is marked with XML tags as read-only.
Thus, the information displayed in the overall synopsis section of document 310 is not editable
by the user of document 310. This allows consistency to be maintained between the overall
synopsis section 370 and the partial synopsis sections 371a and 371b, even when the partial
synopsis sections 371a and 371b have been revised over and over. The overall synopsis section
370 may further include information obtained via protocol parameter selection sub-system 384,
charting sub-system 386, and the like (e.g., the protocol parameter representing the number of
participants).

[0056] Document 310 may also include a chart section 312. Chart section 312 may
include a chart that displays drug dosage information and medical assessment information in a

time-activity chart format. For example, the chart may include an x-axis that represents time and
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a y-axis that represents drug dosages and medical assessment activity information (or vice-
versa). Fig. 9 shows an illustrative time and events or activity chart 900. As shown in Fig. 9, the
y-axis may include activities (e.g., drug dosages and medical assessment activity information),
such as, a physical examination, weight and temperature assessment, serology, vital signs
assessment, oral dose, etc. The x-axis may represent times, such as, a screening day, day -1 (the
day prior to the first day of dosage, day 1 (the first day of dosage), day 2, ete.

[0057] The chart may be created by the user via charting sub-system 386. Charting
sub-system 386 (or sub-system 386 in conjunction with user interface sub-system 389) may
display the charting wizard shown in Fig. 6. As shown in Fig. 6, scteen portion 610 of screen
shot 600 includes a charting wizard that allows a user to input drug dosage and medical
assessment activity information in a user-friendly chart format. Dosage information may include
a drug name, a dosage amount, dosage administration type (e.g., needle, tablet, liquid, and the
like), and dosage time. The charting sub-system 386 may set the dosage time to a particular time
or may be link the dosage time to a previous dosage time. For example, the first dosage time
may be set to 8:00 am EST. The second dosage time may be set to 9:00 am EST or may be set to
one hour subsequent to the first dosage time. In this manner, the dosage times may be more
easily revised (e.g., if the first dosage time is revised, the remaining dosage times may be
automatically revised if their times depend on the first dosage time). Moreover, medical
assessment activities may be scheduled such that are dependent on a first (or other) dosage time
or may be dependent on another scheduled medical assessment activity.

[0058] Fig. 7 shows another screen shot of an illustrative charting wizard 700. As
shown in Fig. 7, dosage times are illustrated with icons of needles. Medical assessment activities
could also be shown with appropriate icons, such as, stethoscopes, etc.

[0059] Charting sub-system 386 also allows a user (e.g., via the charting wizard) to
input medical assessment activity information in a user-friendly chart format. Medical
assessment activity information may include a medical assessment activity name, a medical
assessment activity description, and medical assessment activity time. Charting sub-system 386
may set the medical assessment activity time to a particular time or link the medical assessment
activity time to a dosage time or to another medical assessment activity time. For example, the
first medical assessment activity time may be set to 8:00 am EST. The first medical assessment

activity time may also be set to one hour prior to the first dosage time, one hour subsequent to
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the first dosage time, and the like. Charting sub-system 386 may set the medical assessment
activity time by receiving user inputs via the user prompts in screen section 620. In screen
section 620, the medical assessment activity time may be set by entering times into the day, hour,
and minute fields. Checking the ‘negative time’ box causes charting sub-system 386 to link the
medical assessment activity to a time prior to a drug dosage time (or activity). In this manner,
the dosage and medical assessment activity times may be more easily revised (e.g., if the first
dosage time is revised, the medical assessment activity times that are linked to the first dosage
time may be automatically revised).

[0060] Charting sub-system 386 also allows a user (e.g., via the charting wizard) to
select a medical assessment activity via the user prompts in screen section 620. For example, in
screen portion 620, upon selection of ‘Activity,” charting sub-system 386 may display a list of
predefined medical assessment activities (e.g., biochemistry, vital signs, ECG, urinalysis,
coagulation, hematology, and the like). The medical assessment activity may be selected by the
user by clicking on one selection from the list predefined medical assessment activities.

[0061] Charting sub-system 386 also allows a user (e.g., via the charting wizard) to
synchronize a medical assessment activity with a particular drug dosage time, via the user
prompts in screen section 620. For example, in screen portion 610, upon selection of ‘Syncro,’
charting sub-system 386 may display a list of drug dosage times that have been entered by the
user. Upon selection of one of the drug dosage times, charting sub-system 386 associates the
medical assessment activities of the selected drug dosage time with the current drug dosage. To
give an example, if the first drug dosage time had a vital signs medical assessment and a ECG
recording linked one hour subsequent to the first drug dosage time, synchronizing a second drug
dosage to the first drug dosage causes charting sub-system 386 to link a vital signs assessment
and a ECG recording linked one hour subsequent to the second drug dosage time.

[0062] Charting sub-system 386 may switch between the charting wizard in screen
portion 600 and a preview screen of the chart so that a user may review the drug dosage and
medical assessment activity information in a user-friendly format. For example, upon user
selection of “Save and Preview” button 610, charting sub-system 386 may display a preview of
the chart including information that has already been entered via the charting wizard in screen

portion 600. Such a chart preview is shown in Fig. 9.
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[0063] Charting sub-system 386 may display drug dosages with color codes and icons.
Because some medical assessment activities occur prior to a drug dosage while other medical
assessment activities occur subsequent to a drug dosage, it may be confusing in chart form to
determine which medical assessment activities are associated with which drug dosages. As such,
charting sub-system 386 (and user interface sub-system 389) may display each medical
assessment activity associated with a particular drug dosage using the same color. Further, each
drug dosage or medical assessment activity may be displayed with an appropriate icon. For
example, charting sub-system 386 may display drug dosages with a needle icon and the like.
Charting sub-system 386 may display a vital signs medical assessment activity with a
stethoscope and the like. Charting sub-system 386 may further display the chart with the time
axis on the horizontal or vertical axis and may switch between the two displays upon receipt of a
user request. Charting sub-system 386 may zoom in or out the chart display upon receipt of a
user request.

[0064] Chart section 312 (or any section of document 310) may also include a text
section that describes the drug dosage information and medical assessment activity information
in a text format (i.e., the same information included in the chart, but in text format). Charting
sub-system 386 may automatically or semi-automatically generate the text section that describes
the drug dosage information and medical assessment activity information based on the
information received via the charting wizard.

[0065] In automatic mode, charting sub-system 386 reads the drug dosage information
and medical assessment activity information received via the charting wizard and automatically
generates all of the text in the text section based on the received information. For example,
charting sub-system 386 may determine the scheduled times of each of the drug dosages and
medical assessment activities and order then chronologically. Then, charting sub-system 386
may, for each scheduled time, generate a sentence or a few sentences that describes the drug
dosage or medical assessment activity associated with that time. Further, charting sub-system
386 may order the drug dosages and medical assessment activities in any order, and may
organize the drug dosages and medical assessment activities in any fashion (such as by type of
medical assessment activity).

[0066] Alternatively, in semi-automatic mode, charting sub-system 386 automatically |

generates a portion of the text in the text section and prompts the user to either select or enter
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additional information. For example, charting sub-system 386 may automatically generate and
display the text “At the following times, ___perform an ECG” then prompt the user to drag ina
list of times from the chart section 312. Charting sub-system 386 may receive a selection of a
section of the chart and convert the information in the selected section of the chart into text.
Charting sub-system 386 may then insert the converted text into the text section. Further,
charting sub-system 386 may generate text describing how to perform the drug dosage or
medical assessment activity (e.g., by determining text associated with the drug dosage or medical
assessment activity) and display and insert the generated text in the text section.

[0067] User interface sub-system 389 may display text in document 310 based on a
variety of factors. For example, user interface sub-system 389 may display text in document 310
with different background colors based on where the text originated, based on the read-write
status of the text, and the like. For example, if the displayed text originated from protocol
parameter selection sub-system 384, the text may be displayed with a green background. If the
displayed text originated from the template 391, the text may be displayed with a grey
background. If the displayed text has a read-only status, the text may be displayed with a dark
grey background. If the displayed text has a read-write status, the text may be displayed with a
light grey background. If the displayed text has been revised (e.g., via manual revision sub-
system 382), the text may be displayed with a white background. Upon selection of text via
manual revision sub-system 382, the selected text may be displayed with a blue background and
a prompt displayed requesting confirmation of manual revision of the selected text. Text
originating from drug specific section 395 may be displayed with a purple background. Further,
user interface sub-system 389 may display the section synopses between blue lines to indicate
that the section synopses may be manually revised (e.g., via manual revision sub-system 382).

[0068] To track revisions, document production system 185 may provide for notes to be
associated with document 310. Document production system 185 may display the notes on
blocks of yellow background. Each document 310 may be associated with an author, a person
with final signatory authority, and various reviewers. The author of the document 310 and
person with final signatory authority may have appropriate security levels associated with
revising and digitally signing document 310. For example, document production system 185
may allow reviewers to only add notes but not to accept or approve notes and not to modify

document 310. Document production system 185 may allow the author to approve, delete, and
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modify a note. Further document production system 185 may require that all notes are either
approved or deleted before allowing the person with final signatory authority to digitally sign the
document 310 (thus indicating final approval of the protocol).

[0069] To track versions, document production system 185 may determine that some
source text linked to document 310 has been revised (e.g., text in drug-specific section 395,
reusable component section 397, and the like). Document production system 185 may indicate
that new revised text is available for integration into document 310 and offer the options of
accepting the new revised text or not accepting the new revised text. If document production
system 185 receives a selection to accept the new revised text, document production system 185
may display the new revised text document 310 and maintain a link to the source text in case it is
revised again in the future. If document production system 185 receives a selection to not accept
the new revised text, document production system 185 may delete the link between document
310 and the source text, but continue to display the original source text in document 310.
Document production system 185 may maintain version numbers on source text.

[0070] Turning now to Fig. 8, it shows an illustrative method 800 for producing a
clinical protocol document. While multiple steps are illustrated in Fig. 8, a portion of the steps
may be executed by document production system 185 or any combination of steps may be
executed by document production system 185. As shown in Fig. 8, at step 805, document
production system 185 (e.g., document creation sub-system 380 and user interface sub-system
389) creates a document 310 using template 391 (and described in more detail above in
connection with document creation sub-system 380 and user interface sub-system 389).

[0071] At step 810, document production system 185 (e.g., protocol parameter selection
sub-system 384) receives a selection of a clinical protocol parameter (and described in more
detail above in connection with protocol parameter selection sub-system 384 and user interface
sub-system 389).

[0072] At step 815, document production system 185 (e.g., protocol parameter selection
sub-system 384 and user interface sub-system 389) displays (via copying or linking) text in
document 310 based on the parameter selected in step 810 (and described in more detail above in
connection with protocol parameter selection sub-system 384 and user interface sub-system 389).

[0073] At step 820, document production system 185 (e.g., charting sub-system 386

and user interface sub-system 389) receives drug dosage information and medical assessment
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activity information via a chart interface (and described in more detail above in connection with
protocol parameter selection sub-system 384 and user interface sub-system 389).

[0074] At step 825, document production system 185 (e.g., charting sub-system 386
and user interface sub-system 389) displays (via copying or linking) text in document 310 based
on information received via the chart interface at step 820 (and described in more detail above in
connection with protocol parameter selection sub-system 384 and user interface sub-system 389).

[0075] At step 830, document production system 185 (e.g., reusable component sub-
system 388 and user interface sub-system 389) receives a selection of a reusable component (and
described in more detail above in connection with reusable component sub-system 388 and user
interface sub-system 389).

[0076] At step 835, document production system 185 (e.g., reusable component sub-
system 388 and user interface sub-system 389) displays (via copying or linking) text in document
310 based on the selection received at step 820 (and described in more detail above in connection
with reusable component sub-system 388 and user interface sub-system 389).

[0077] At step 840, document production system 185 (e.g., manual revision sub-system
382 and user interface sub-system 389) receives a manual revision to document 310 (and
described in more detail above in connection with manual revision sub-system 382 and user
interface sub-system 389).

[0078] At step 845, document production system 185 (e.g., manual revision sub-system
382 and user interface sub-system 389) displays (via copying or linking) text in document 310
based on the manual revision received at step 840 (and described in more detail above in
connection with manual revision sub-system 382 and user interface sub-system 389).

[0079] At step 850, document production system 185 (e.g., charting sub-system 386
and user interface sub-system 389) receives revised drug dosage information and medical
assessment activity information via a chart interface (and described in more detail above in
connection with protocol parameter selection sub-system 384 and user interface sub-system 389).

[0080] At step 855, document production system 185 (e.g., charting sub-system 386
and user interface sub-system 389) displays (via copying or linking) revised text in document
310 based on revised information received via the chart interface at step 820 (and described in

more detail above in connection with charting sub-system 386 and user interface sub-system
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389). In this manner, the user may revise the chart via a user-friendly chart interface and have
the text portion of document 310 correspond to the information received by the chart interface.

[0081] Aspects of the invention may be implemented via computer storage media and
communication media. Computer storage media includes volatile and non-volatile, removable
and non-removable media implemented in any method or technology for storage of information
such as computer readable instructions, data structures, program modules, or other data.
Computer storage media includes, but is not limited to, RAM, ROM, EEPROM, flash memory or
other memory technology, CD-ROM, digital versatile disks (DVD) or other optical storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices, or
any other medium which can be used to store the desired information and which can be accessed
by a computer.

[0082] Communication media typically embodies computer readable instructions, data
structures, program modules, or other data in a modulated data signal, such as carrier wave or
other transport mechanism. Communication media also includes any information delivery
media. The term “modulated data signal” means a signal that has one or more of its
characteristics set or changed in such a manner as to encode information in the signal. By way
of example, and not limitation, communication media includes wired media such as a wired
network or direct-wired connection, and wireless media such as acoustic, RF, infrared, and other
wireless media. Combinations of any of the above are also included within the scope of
computer readable media.

[0083] As the foregoing illustrates, the invention is directed to the production of a
clinical protocol document. It is understood that changes may be made to the illustrative
embodiments described above without departing from the broad inventive concepts disclosed
herein. Accordingly, it is understood that the invention is not limited to the particular
embodiments disclosed, but is intended to cover all modifications that are within the spirit and

scope of the invention as defined by the appended claims.
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What is Claimed:

L. A method for producing a clinical protocol document, the method comprising:

generating a clinical protocol document comprising a chart section and a text section, the
chart section for displaying drug dosage information and medical assessment activity
information in a time-activity chart format, the text section for describing the drug dosage
information and medical assessment activity information in a text format;

receiving medical drug dosage information and medical assessment activity information
via a chart user interface;

displaying the medical drug dosage information and medical assessment activity
information in the chart section of the document;

generating text describing the received medical drug dosage information and medical
assessment activity information; and

displaying the generated text in the text section of the document.

2. The method as recited in claim 1, wherein the received medical drug dosage information
comprises a first drug dosage amount and a first time for administering the first drug dosage

amount.

3. The method as recited in claim 2, wherein the received medical drug dosage information
comprises a second drug dosage amount and, for administering the second drug dosage amount,

an incremental time from the first time for administering the first drug dosage amount.

4. The method as recited in claim 2, wherein the received medical assessment activity
information comprises an incremental time from the first time for administering the first drug

dosage amount.

5. The method as recited in claim 1, wherein the received medical assessment activity
information comprises one of a vital sign measurement, an electroencephalogram, and a

urinalysis.
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6. The method as recited in claim 1, wherein generating the text comprises identifying text

in a database corresponding to the received medical assessment activity information.

7. The method as recited in claim 1, further comprising:
receiving a clinical protocol parameter;
determining text based on the received clinical protocol parameter; and

displaying the determined text in the clinical protocol document.

8. The method as recited in claim 1, wherein generating the text comprises identifying text

in a database corresponding to the received clinical protocol parameter.

9. The method as recited in claim 8, wherein the clinical protocol parameter comprises one
of (a) a genetic testing parameter indicating a selection of one of Raritan testing and other
testing, (b) a gender parameter indicating a selection of one of male only, female only, and male
and female, (c) a dose multiplicity parameter indicating a selection of one of single dose, single
ascending dosage, and multiple dosages, (d) a population parameter indicating a selection of
healthy volunteers and other volunteers, (€) a clinical trial location parameter indicating a
selection of one of the United States and the European Union, (f) a blinding model parameter
indicating a selection of one of a single blind trial, a double blind trial, and an open-label trial,

and (g) a number of participants.

10.  The method as recited in claim 1, further comprising:
receiving a selection of a reusable text component;
determining text based on the selected reusable text component; and

displaying the determined text in the document.

11.  The method as recited in claim 1, further comprising:
generating a clinical protocol document comprising a plurality of sections, wherein each
of the plurality of sections comprises a synopsis of the section;
combining the synopses of each of the plurality of sections to generate an overall clinical
protocol synopsis; and
displaying the overall clinical protocol synopsis in the clinical protocol document.
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12. The method as recited in claim 11, wherein generating a clinical protocol document

comprises organizing the clinical protocol document into a plurality of sections via Extensible

Markup Language (XML) tags.

13.  The method as recited in claim 1, wherein generating a clinical protocol document

comprises using a template for the clinical protocol document, the template comprising XML

tags organizing the document into a plurality of sections and organizing each section into a

plurality of fields, the template further comprising template text, and further comprising:
displaying the template text using a first color; and

displaying the generated text using a second color.

14.  The method as recited in claim 1, further comprising:
determining a plurality of portions of the clinical protocol document that are not

manually editable;

displaying the portions of the clinical protocol document that are not manually editable

using a first color;

determining a plurality of portions of the clinical protocol document that are manually
editable; and

displaying the portions of the clinical protocol document that are manually editable using

a second color.

15.  The method as recited in claim 14, further comprising:

receiving edits to one of the plurality of portions of the clinical protocol document that
are manually editable;

displaying the edited portion of the clinical protocol document with no color to indicate

that the portion has been edited.

16. A computer-readable medium having computer-readable instructions stored thereon for
producing a clinical protocol document, the instructions when executed on a processor causing
the processor to perform the following:

generating a clinical protocol document comprising a chart section and a text section, the

chart section for displaying drug dosage information and medical assessment activity
28



WO 2006/136856 PCT/GB2006/002331

information in a time-activity chart format, the text section for describing the drug dosage
information and medical assessment activity information in a text format;

receiving medical drug dosage information and medical assessment activity information
via a chart user interface;

displaying the medical drug dosage information and medical assessment activity
information in the chart section of the document; ‘

generating text describing the received medical drug dosage information and medical
assessment activity information; and

displaying the generated text in the text section of the document.

17. The computer-readable medium as recited in claim 16, wherein the received medical drug
dosage information comprises a first drug dosage amount and a first time for administering the

first drug dosage amount.

18.  The computer-readable medium as recited in claim 17, wherein the received medical drug
dosage information comprises a second drug dosage amount and, for administering the second
drug dosage amount, an incremental time from the first time for administering the first drug

dosage amount.

19.  The computer-readable medium as recited in claim 17, wherein the received medical
assessment activity information comprises an incremental time from the first time for

administering the first drug dosage amount.

20.  The computer-readable medium as recited in claim 16, wherein the received medical
assessment activity information comprises one of a vital sign measurement, an

electroencephalogram, and a urinalysis.

21.  The computer-readable medium as recited in claim 16, wherein generating the text
comprises identifying text in a database corresponding to the received medical assessment

activity information.
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22.  The computer-readable medium as recited in claim 16, wherein the instructions further
cause the processor to perform the following:

receiving a clinical protocol parameter;

determining text based on the received clinical protocol parameter; and

displaying the determined text in the clinical protocol document.

23.  The computer-readable medium as recited in claim 16, wherein generating the text
comprises identifying text in a database corresponding to the received clinical protocol

parameter.

24.  The computer-readable medium as recited in claim 23, wherein the clinical protocol
parameter comprises one of (a) a genetic testing parameter indicating a selection of one of
Raritan testing and other testing, (b) a gender parameter indicating a selection of one of male
only, female only, and male and female, (c) a dose multiplicity parameter indicating a selection
of one of single dose, single ascending dosage, and multiple dosages, (d) a population parameter
indicating a selection of healthy volunteers and other volunteers, (€) a clinical trial location
parameter indicating a selection of one of the United States and the European Union, (f) a
blinding model parameter indicating a selection of one of a single blind trial, a double blind trial,

and an open-label trial, and (g) a number of participants.

25.  The computer-readable medium as recited in claim 16, wherein the instructions further
cause the processor to perform the following:

receiving a selection of a reusable text component;

determining text based on the selected reusable text component; and

displaying the determined text in the document.

26.  The computer-readable medium as recited in claim 16, wherein the instructions further
cause the processor to perform the following:

generating a clinical protocol document comprising a plurality of sections, wherein each
of the plurality of sections comprises a synopsis of the section;

combining the synopses of each of the plurality of sections to generate an overall clinical

protocol synopsis; and
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displaying the overall clinical protocol synopsis in the clinical protocol document.

27.  The computer-readable medium as recited in claim 26, wherein generating a clinical
protocol document comprises organizing the clinical protocol document into a plurality of

sections via Extensible Markup Language (XML) tags.

28.  The computer-readable medium as recited in claim 16, wherein generating a clinical
protocol document comprises using a template for the clinical protocol document, the template
comprising XML tags organizing the document into a plurality of sections and organizing each
section into a plurality of fields, the template further comprising template text, and wherein the
instructions further cause the processor to perform the following:

displaying the template text using a first color; and

displaying the generated text using a second color.

29.  The computer-readable medium as recited in claim 16, wherein the instructions further
cause the processor to perform the following:

determining a plurality of portions of the clinical protocol document that are not
manually editable;

displaying the portions of the clinical protocol document that are not manually editable
using a first color;

determining a plurality of portions of the clinical protocol document that are manually
editable; and

displaying the portions of the clinical protocol document that are manually editable using

a second color.

30.  The computer-readable medium as recited in claim 29, wherein the instructions further
cause the processor to perform the following:

receiving edits to one of the plurality of portions of the clinical protocol document that
are manually editable;

displaying the edited portion of the clinical protocol document with no color to indicate

that the portion has been edited.
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31. A system for producing a clinical protocol document, the system comprising:

a document creation sub-system that generates a clinical protocol document comprising a
chart section and a text section, the chart section for displaying drug dosage information and
medical assessment activity information in a time-activity chart format, the text section for
describing the drug dosage information and medical assessment activity information in a text
format;

a charting sub-system that:

receives medical drug dosage information and medical assessment activity
information via a chart user interface; and

generates text describing the received medical drug dosage information and
medical assessment activity information; and

a user interface sub-system that

displays the medical drug dosage information and medical assessment activity
information in the chart section of the document; and

displays the generated text in the text section of the document.

32.  The system as recited in claim 31, wherein the received medical drug dosage information
comprises a first drug dosage amount and a first time for administering the first drug dosage

amount.

33.  The system as recited in claim 32, wherein the received medical drug dosage information
comprises a second drug dosage amount and, for administering the second drug dosage amount,

an incremental time from the first time for administering the first drug dosage amount.

34.  The system as recited in claim 32, wherein the received medical assessment activity
information comprises an incremental time from the first time for administering the first drug

dosage amount.

35.  The system as recited in claim 31, wherein the received medical assessment activity
information comprises one of a vital sign measurement, an electroencephalogram, and a

urinalysis.
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36.  The system as recited in claim 31, wherein the charting sub-system identifies text in a

database corresponding to the received medical assessment activity information.

37.  The system as recited in claim 31, further comprising:
a protocol parameter selection sub-system that:
receives a clinical protocol parameter;
determines text based on the received clinical protocol parameter; and
wherein the user-interface sub-system displays the determined text in the clinical protocol

document.

38.  The system as recited in claim 31, wherein the protocol parameter selection sub-system

identifies text in a database corresponding to the received clinical protocol parameter.

39.  The system as recited in claim 31, wherein the clinical protocol parameter comprises one
of (a) a genetic testing parameter indicating a selection of one of Raritan testing and other
testing, (b) a gender parameter indicating a selection of one of male only, female only, and male
and female, (c) a dose multiplicity parameter indicating a selection of one of single dose, single
ascending dosage, and multiple dosages, (d) a population parameter indicating a selection of
healthy volunteers and other volunteers, (e) a clinical trial location parameter indicating a
selection of one of the United States and the European Union, (f) a blinding model parameter
indicating a selection of one of a single blind trial, a double blind trial, and an open-label trial,

and (g) a number of participants.

40.  The system as recited in claim 31, further comprising:
a reusable component sub-system that:
receives a selection of a reusable text component; and
determines text based on the selected reusable text component; and

wherein the user interface sub-system displays the determined text in the document.

41.  The system as recited in claim 31, wherein the document creation sub-system:
generates a clinical protocol document comprising a plurality of sections, wherein

each of the plurality of sections comprises a synopsis of the section; and
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combines the synopses of each of the plurality of sections to generate an overall
clinical protocol synopsis; and
wherein the user interface sub-system displays the overall clinical protocol synopsis in

the clinical protocol document.

42,  The system as recited in claim 41, wherein the document creation sub-system organizes
the clinical protocol document into a plurality of sections via Extensible Markup Language
(XML) tags.

43.  The system as recited in claim 31, wherein the document creation sub-system uses a
template for the clinical protocol document, the template comprising XML tags organizing the
document into a plurality of sections and organizing each section into a plurality of fields, the
template further comprising template text, and the user interface sub-system:

displays the template text using a first color; and

displays the generated text using a second color.

44,  The system as recited in claim 31, further comprising:
a manual revision sub-system that:
determines a plurality of portions of the clinical protocol document that are not
manually editable;
determines a plurality of portions of the clinical protocol document that are
manually editable; and
and wherein the user display sub-system:
displays the portions of the clinical protocol document that are not manually
editable using a first color;
displays the portions of the clinical protocol document that are manually editable

using a second color.

45.  The system as recited in claim 44, wherein the manual revision sub-system:
receives edits to one of the plurality of portions of the clinical protocol document that are

manually editable; and
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wherein the user display sub-system displays the edited portion of the clinical protocol

document with no color to indicate that the portion has been edited.

46. A method for producing a clinical protocol document, the method comprising:

means for generating a clinical protocol document comprising a chart section and a text
section, the chart section for displaying drug dosage information and medical assessment activity
information in a time-activity chart format, the text section for describing the drug dosage
information and medical assessment activity information in a text format;

means for receiving medical drug dosage information and medical assessment activity
information via a chart user interface;

means for displaying the medical drug dosage information and medical assessment
activity information in the chart section of the document;

means for generating text describing the received medical drug dosage information and
medical assessment activity information; and

means for displaying the generated text in the text section of the document.
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