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Title

System and Method for HTML-Native
Drag-and-Drop Form Integration

Background

Field of the Invention

This invention relates generally to electronic form-i : éjtion and workflow automation. In
particular, it concerns systems for embedding{‘ tér;.gbfii‘/é”form elements into HTML-rendered
documents and integrating those forms with bfrise databases and software. The approach
facilitates real-time data capture and prock yienforcement using web-native technologies, and it
addresses needs in regulated and dat ; risive industries for dynamic, updatable Standard
Operating Procedures (SOPs), digif: T workflows, and compliance tracking.

Description of the Prior-Art'and Problem to be Solved

Organizations traditional
and data coIIect'i\on/-F
distributed as RL

 rely.on static documents and separate form systems for procedures
xample, a company’s SOP might be authored in Microsoft Word and
pap’ér, while any associated data entry forms are handled through
gtions or printed forms. This bifurcation leads to several inefficiencies and

issues:

ack of Integration: Conventional digital form solutions (e.g. PDF-based forms or
e-signature platforms) are not inherently integrated with the organization’s live databases
and software systems. Data entered into a PDF form often remains locked in the
document until manually extracted, hindering real-time analytics and requiring extra
steps for data entry into systems of record . As a result, critical information may not flow
readily into ERP (Enterprise Resource Planning) or other operational software, delaying
decision-making and increasing workload.

e High Development and Maintenance Costs: Creating interactive forms that tie into
enterprise systems typically demands software development effort. Custom web forms or
app modules must be coded for each specific use case, or expensive form-builder



software must be licensed. Every time a procedure changes or a new compliance
requirement emerges, developers might need to update code. This dependency on
software engineers leads to high costs and slow turnaround for form development. By
contrast, if business users could simply drag and drop fields into a document template
(e.g. a Word-to-HTML converted SOP), it would massively reduce the development
burden and speed up implementation of updates . The current state of the art, lacking
such capability, forces enterprises to either budget substantial resources for custom form
development or to tolerate outdated processes due to the friction of making changes.

Static and Non-Interactive Documents: SOPs and similar documents in PDF or paper
form are static — they cannot enforce or adapt to user interactions. Users might read an
SOP and then separately fill out a form (physical or digital) to record their actions or
results, leaving room for error and non-compliance. There is a need for “living
documents” that are not only read by users but also interact with them — guiding the
workflow and capturing data within the context of the procedure itself. Prior attempts to
bridge this gap are limited. For example, some e-signature platforms allow placing input
fields on digital documents, but these are primarily geared toward capturing signatures
on static documents, not for full integration with dynamic workflows or enterprise data
streams.

{}s'trles, certain events should automatically

. For instance, if a sensor detects an anomaly
guired that an SOP for handling deviations is

ctive Action/Preventive Action (CAPA) form is

3‘not easily allow such event-driven form instantiation.
Usually, an employee would: have to know to go find the right form or SOP. The lack of
automation can leag- eléys or missed steps. There is a growing use of event
streaming and mes ge brokers (like Apache Kafka) in enterprise architectures to detect
events, but Iggfgc orm systems do not natively tie into those event streams.

Limited Triggered Automation: In m
prompt the user with a procedure o
in a manufacturing line, it might
immediately presented and a "
initiated. Traditional syste

Offlinef" dge Use Limitations: Field operations (such as military exercises, remote
logist ‘rural healthcare visits) often occur in environments with limited or no internet
qchity. Existing web-based form solutions typically require constant connectivity, or
are not optimized for edge deployment on rugged devices. While some mobile form
apps allow offline data entry, they are usually standalone and do not integrate with an
organization’s primary SOP documents. This creates a gap where field personnel either
revert to paper when offline or use apps that later need data reconciliation. Ensuring
synchronization without data loss or inconsistency is a challenge in current solutions. For
example, if a form is filled out on a device in the field, the system should automatically
sync it to the central database when connectivity is restored . Without robust offline
capabilities, organizations face data gaps or must enforce cumbersome manual data
entry later, which can introduce errors.




e Compliance and Audit Challenges: Regulated sectors (like pharmaceuticals, healthcare,
defense) impose strict requirements on electronic records and signatures. Under U.S.
FDA regulations (21 CFR Part 11), for instance, systems must ensure that electronic
signatures are unique to individuals and that records are audit-trailed and
tamper-evident. Many existing document and form solutions struggle to meet these
needs out-of-the-box. For example, emailing around Excel forms or using generic PDF
forms may not automatically log who edited what and when. Audit trails are essential for
demonstrating compliance and accountability . If a deviation occurs in a process,
auditors need to see the chain of events and approvals. Traditional approaches often
require bolt-on solutions (such as separate audit log databases or manual signatures) to
satisfy these controls, increasing complexity. Additionally, biometric authentication (like
fingerprint or facial recognition) is becoming desirable to ensure that the person
executing or signing a digital form is indeed who they claim — this can be more secure
than just a password. However, integrating biometric checks into form workflows is
non-trivial with off-the-shelf tools. The FDA has indicated that biometric-based electronic
signatures are acceptable only if they are designed such that they cannot be used by
anyone other than their genuine owner . Ensuring such security typically requires custom
integration.

ontrolled SOPs: When SOPs are updated
“rovements) distributing and ensuring use of
ersions may linger in use after being

sfon control through document management

OP or saves a local copy, they might follow an outdated
e SOP version to data collected (for example, knowing
which version of a progedu e was followed when a particular form entry was made) is
important in audits. ;i tional methods do not automatically tie form data to the specific
SOP document versiop'in effect at that time. A “living” SOP document that auto-updates
and version-tracks.changes, and that is directly tied into the form where data is collected,
would solve this ,_,,dblem by always presenting the current guidance and logging version
info.

¢ Difficulty in Maintaining Current, Version-
(e.g. due to new regulations or proc
the latest version is hard. Paper or-
superseded. Companies attem
systems, but if a user prints a "
procedure. Moreover, linki

In summa‘” the prior art consists of separate tools for documentation (word processors, PDF
or forms (custom web forms, PDF forms, or separate workflow applications), which
are fragmented and costly to integrate. There is an unmet need for a unified solution that
natively merges document content with interactive form functionality, capable of dynamic
behavior and compliance-grade recordkeeping. The present invention addresses these needs
by introducing an HTML-native form integration protocol and system that overcomes the
limitations above. It leverages standard web technologies in a novel way to make forms an
integral part of live documents, thus streamlining training, execution, and data capture in a
manner not achieved by prior approaches (e.g., static PDFs or hard-coded form apps). Notably,
even government entities are recognizing the shortcomings of PDF forms — for example, the
State of Colorado recently encouraged replacing PDFs with HTML for improved accessibility —




underscoring the timeliness of a solution that takes HTML-based forms to the next level of
integration.

Summary of the Invention

The invention provides a platform and protocol for embedding interactive form elements into
HTML documents in a drag-and-drop fashion, with full integration to enterprise data systems
and support for dynamic behaviors. In essence, it turns any rich text document (such as an
SOP, policy, checklist, or manual) into an interactive application without requiring custom coding
for each document.

Core Innovations:

e Document-to-HTML Conversion with Form Enablement: A source document (for
example, a Word document or Google Doc) is converted into a web-standard HTML
representation. This conversion preserves the document’s structure (sections,
paragraphs, tables, lists, etc.). The system then augments this HTML by allowing certain
elements within it to accept drag-and-drop placement of form widgets. For instance,
table cells (<td> elements) can be designa d as ~drop targets for input fields. The user
(such as a process designer or admin: ~~~v:.gua"ffy drag form components (like a text
input, checkbox, date picker, signatu R etc.) onto the rendered document where
needed. The system automatically: s'the dropped form element into the HTML DOM
at that location, maintaining th orall document formatting and flow. This approach
enables rapid, codeless creatiori: f web forms on top of existing documents. Because
the end result is pure HTM: aviaScript in the browser, it leverages native web
capabilities (no propr| ry-plugin needed) and can dynamically interact with servers and
databases. -

énd code. For example, as a form field is dragged over the document, the script

checks if the underlying element is of a permissible type (e.g., one of a list of allowed tag

““names) and gives visual feedback (such as highlighting the potential drop location) .
Once dropped, the system dynamically injects the appropriate form element into that
location. The embedded component’s display style is adjusted according to context —
e.qg., if dropped into a paragraph or span, it may be styled as an inline-block so it flows
with text, whereas in a block-level container it might span 100% width . The net effect is
that the content creator can position input fields exactly where desired within
instructional text or tables, creating rich interactive documents.



Real-Time Database Integration: Each form field embedded via this protocol is not an
isolated Ul element; it is linked to back-end data stores. Through an integration module,
the system maps each field to a database entry (for example, a specific column in an
enterprise database or a key in a data object). As users fill out the form in the live
document, their inputs are immediately captured. The system can use standard web
techniques (like AJAX or WebSocket calls) to send data to a server, or it can operate
offline and sync later. Because the forms are native HTML, connecting them to web APIs
and databases is straightforward. This is a major improvement over PDF-based forms,
where data would have to be extracted post-hoc. In this invention, when a user enters a
value, it could instantly update a record in the company’s database or call a web service.
Conversely, existing data can be loaded into the form fields when the document is
opened, enabling pre-filled information and two-way sync. By integrating at the database
level, the system makes every field’s data available for Big Data analytics and reporting
in real time, something not possible when using static documents that only collect data
for later manual entry . For example, if this protocol is used to implement a checklist form
for equipment inspection, as soon as inspectors in the field submit results, a central
dashboard could update to reflect those results, and triggers could launch if a certain
answer indicates a problem.

Dynamic Workflow Triggers (Event-Drive WFG rm ,,nstantlatlon) Beyond manual use, the
invention supports automated generati nd presentation of these HTML-native forms
based on external events or conditior trigger engine (which can be implemented with
technologies like Apache Kafka her messaging systems) listens for defined events.
Events could include loT sens¢ adings (e.g., temperature threshold exceeded), state
changes in software (e.qg, ¥k order moved to a certain status), or simply time-based
triggers (e.g., a schedy Yol audit is due). When a relevant event is detected, the system
can automatically creat an instance of a specified form or document workflow and
deliver it to the app pnate user or device. For instance, if a sensor signals an
out-of-spec ¢ d n oh a production line, the system might immediately push an SOP
document { ¢ erfted to HTML) to the supervisor’s tablet, with certain form fields
highligfi )2 recordlng a deviation report. This dynamic behavior ensures no time is
lost betwe: n detection of an issue and initiation of the proper procedural response. It
~~~~ﬁallvy embeds the organization’s rules and logic into the document/forms layer. The
] i engine can use publish/subscribe patterns (e.g., a Kafka topic for “maintenance
alerts” that the form system subscribes to). The result is event-driven workflow
automation: the right form appears at the right time, sometimes even pre-populated with
context data from the event. This capability moves the solution beyond static forms into
the realm of adaptive digital workflows.

Edge Deployment and Offline Operation: The system architecture is designed to function
in edge computing environments, meaning it can be deployed on local servers or
devices at field sites with intermittent connectivity. A lightweight runtime (which could be
containerized, e.g., a Docker container running the necessary web server and database
components) can reside on an edge device or a rugged tablet that field personnel carry.



This edge instance can host the HTML-native form applications and store data locally
when offline. The invention includes an offline synchronization mechanism: data entered
into forms offline is queued and later synced to the central server when a connection
becomes available . Conflicts (if any) can be resolved by timestamp or other rules to
ensure no data is lost or duplicated. By working offline, the system guarantees that users
in remote or secure locations can still use the interactive documents and capture data
without requiring live internet. For example, a military maintenance team on a ship could
use the system entirely on a local network; when the ship reconnects to on-shore
networks, the collected maintenance logs and forms automatically sync to the master
database. The ability to function on rugged devices (such as hardened tablets used in
field operations) is facilitated by using standard web tech (which runs on any modern
device with a browser) and by optimizing the interface for touch input and various screen
sizes. Additionally, edge deployment allows sensitive data to stay on-site (important for
classified or sensitive projects), with only approved data syncing upstream when
appropriate — aligning with government security requirements.

Security, Audit Logging, and Compliance Features: The invention builds compliance
measures into the core. Each user action on a form can be logged with a timestamp,
user ID, and context. The system maintains £ *m\mutable audit trail of form submissions
and edits — supporting individual accog,ntéﬁilii. “afid traceability as required by standards
like NIST 800-53 and FDA regulatio t::éS(ampIe, every field entry or change could
generate a log entry (who entered. when). The platform can also enforce biometric
gating or multi-factor authenticati or critical actions. “Biometric gating” means a user
must authenticate via a biomet factor (fingerprint scan, facial recognition, etc.) before,
say, signing a form or acc g a sensitive SOP. This ensures that even if a device is
stolen or left unattended; Y unauthorized person cannot sign off a procedure. It aligns
with FDA guidance tha Jectronic signatures based on biometrics be used only by their
genuine owners . The ystem’s signature feature can combine a biometric check with a
digital signatu ord, providing a high level of assurance. Moreover, each interactive
i ,_,,,fyptographically signed or checksummed to detect any tampering,
control is applied to the documents/templates themselves. When an SOP is

~~~r‘sﬂrd'n. New form instances will then be based on the updated SOP. This helps in

' liance audits to show that at any given time, the current approved procedure was
used, and any older filled forms are tied to the SOP version they were created under
(preventing confusion if procedures have changed). The system thus dramatically
simplifies adherence to frameworks like FDA’s electronic record requirements, DoD
cybersecurity rules, and NIST security controls, by providing built-in features for audit
trails, role-based access, encryption, and data integrity checks.

Broad Compatibility and Extensibility: The invention is not tied to a single front-end
technology or document editor. While an embodiment may use, for example, a Vue.js
front-end to implement drag-and-drop and state management , the underlying concept
can be realized with React, Angular, or plain JavaScript as well. It is equally applicable to



documents authored in tools beyond Microsoft Word. Google Docs, LibreOffice,
Markdown files, or other editors that can export to or be converted into HTML are
supported. (For instance, Google Docs can be exported as HTML with minimal effort ,
after which the resulting HTML can be processed by this system to enable form
embedding.) This means organizations that prefer cloud-based document editing or
open-source office suites can still leverage the technology. Additionally, the system can
integrate with enterprise architecture and modeling tools via plugins or adapters. For
example, a plugin for a system modeling tool (such as Cameo Systems
Modeler/MagicDraw) could allow modelers to embed “active” forms or checklists into
process diagrams or to export process documentation directly into the interactive HTML
format. The invention’s modular design includes defined interfaces for integration at
multiple layers:

o Ul/UX Layer: A configuration interface for administrators is provided, likely as a
no-code or low-code dashboard. Here, non-programmers can configure which
data fields map to which form components, set up validation rules, define
workflow triggers (e.g., “if field X = fail, notify supervisor and open CAPA form”),
and manage user permissions. This layer makes the powerful features
accessible without writing code, furth ducing the maintenance burden.

ers can be implemented to various backend
Manufacturing Execution Systems), CRM, etc.).
ediary that both pulls data (to populate forms with

o Data and Backend Layer: Co
systems (databases, ERP, Ml
The system can sit as a

Ja-t"bne can trace, for example, a value in a report back to

the specific forns OP it came from, and even the user who entered it.

Version confrof

document ter

, gs:'. For highly sensitive use (e.g., U.S. government or defense), the system can be
d.é'b"loyed to Government cloud regions meeting FedRAMP High and DoD IL5 standards.
-» (For instance, an AWS GovCloud or Azure Government instance, which comply with
Impact Level 5 for controlled unclassified information , can host the solution to ensure
the infrastructure meets required security controls.) The architecture supports
multi-tenant cloud setups for enterprise customers while isolating data as needed.
Because it is built on web standards, it can run on essentially any cloud provider or
on-premises server. The system’s components (web server, application server,
database, etc.) can each be containerized, allowing deployment to Kubernetes clusters
that are configured to be FedRAMP-ready for government clients or to standard cloud for
commercial clients. This flexibility means the invention can be offered as a cloud service



or installed on-premise behind firewalls, as needed by the customer’s regulatory
environment.

Advantages Over Existing Technology:

The proposed system provides a number of important advantages and novel features compared
to the status quo:

Native HTML Integration vs PDF: Unlike DocuSign® or similar PDF-oriented signature
solutions, which operate on static documents, this invention uses native HTML5 forms
within the document. The advantage is twofold: accessibility and responsiveness (HTML
forms are easily made accessible for disabilities and adapt to mobile screens, whereas
PDFs often are not ), and direct data integration (HTML form data is readily connected to
web services and databases in real time). PDF forms, even when fillable, typically
require post-processing or API calls to extract the data and are not part of an interactive
app environment. Here, by being HTML-native, every form field is essentially part of a
web application. This eliminates the “air gap” between the form and the system using the
data. It also allows rich interaction logic (such:as show/hide fields, auto-calculations,
validations) using standard web scripting whichis far more flexible than PDF form script
capabilities. The end result is a living documentthat can guide and record at the same
time, something a PDF or Word doc :alone cannot achieve.

Reduction in Development an fitenance Effort: The drag-and-drop form builder on
top of documents means that's bjéCt matter experts can design forms and workflows
without writing code. In X ﬁii’oroaches, any new form or process integration might
require front-end deve p‘ers': back-end integration coding, and lengthy testing. Now, a
Quality Assurance ' ~“‘\ger or a business analyst could take a Word SOP and, within
minutes, drop the needed fields in place and connect them to data flows via
configuratior Js ramatically lowers the cost and time to implement new forms or to

teg ation best practices through the platform.

‘. Real-Time Compliance Enforcement and Training: By merging SOP content with
" interactive elements, the system ensures that compliance is not just a paperwork

exercise but is embedded in the workflow. For example, as an operator performs a task,
the relevant SOP text is on screen with the fields they need to fill as they go. This can
prevent errors and deviations proactively (the user is less likely to do the wrong step if
they are literally following along an interactive SOP). Furthermore, the platform can
deliver micro-training in context — small pop-up tips or mandatory reading segments
within the workflow if needed. For instance, if a user indicates they’re about to perform a
certain type of test, the system might display a quick training snippet or quiz (recording
their acknowledgment) before allowing them to proceed. This ensures continuous



training and competency checks are woven into operations, which is a novel way to
maintain compliance (traditional training is done separately in classrooms or learning
management systems, disconnected from the actual work moment). This invention’s
ability to inject training modules directly into active workflows (for example, requiring the
user to read a brief SOP excerpt or watch a 1-minute video the first time a new
procedure is encountered) leads to better adherence and record of training.

¢ Auto-Logging and Data Lineage: All user interactions can be logged automatically (time,
user, action), creating an audit trail without relying on people to remember to sign or
record events. Because the form and document are one, when a user finishes a
procedure and submits the form, the system has a complete record of what was done
and can even store a snapshot of the SOP content version that was displayed. This level
of detail in record-keeping far exceeds the typical, which might just be a form stored and
maybe a separate sign-off. It simplifies compliance with standards requiring auditability.
For example, NIST guidelines highlight using audit logs to ensure individual
accountability and to reconstruct events . Our system inherently provides such logs for
every form-based activity, linking them to specific individuals and data changes.

A invention supports a concept of “living

e Scalability and Continuous “Living” Updateﬂ
th:their embedded forms) are not one-off files

documents” — meaning the documents, (with.the
but are served by an application that e contlnuously updated. If a regulation
changes, an admin updates the mast emplate, and every new instance of that SOP or
form will automatically reflect th: iige. Users always access the current approved
version via the system’s interf: " folder versions can be locked or retired). This is in
contrast to emailing out P )t static files which are hard to retract. Version control
ensures that if an old fari must be referenced, it's clearly labeled and stored, avoiding
confusion. AdditiongH utomated versioning and archival of changes reduce the
manual effort to docungent changes for compliance audits (the system can generate a
log of what ch """ng din ‘an SOP form template over time, who approved the change, etc.,
r regulatory submissions). The auto-versioning and forced currency
“::~greatly reduce risk of non-compliance due to employees following

entry;:and workflow automation in a single HTML-native platform. It offers versatility to adapt to
various use cases and environments, from cloud to edge, from office staff to field personnel, and
across industries with heavy regulatory burdens. By doing so, it disrupts the status quo of using
separate, bulky PDF workflows or bespoke form apps, delivering a lean, integrated approach
that is easier to use, easier to maintain, and far more powerful in connecting every piece of data
to the processes and people involved .

Brief Description of the Figures



FIG. 1 illustrates an overview of the system architecture and document conversion workflow. A
source document 100 (for example, a Microsoft Word file or other rich text document) is
processed by a rendering engine 110 that converts it into an HTML document 120. The HTML
document contains recognizable structural elements (tables, paragraphs, spans, etc.). A
drag-and-drop interface module 130 allows an admin user to select from a palette of form
elements 131 (such as text input fields, dropdowns, date pickers, signature boxes) and drag
them onto the displayed HTML document. As shown, example target locations include a table
cell 121 within the HTML, a paragraph 122, or other container. The integration module 140 then
binds these dropped form elements into the HTML DOM and links them via a data binding 150
to the backend database or system 160. FIG. 1 thus provides a high-level flow: starting from a
static document to achieving an interactive, integrated form. Elements in the figure: 100 (Source
Document), 110 (HTML Converter), 120 (HTML Representation of Document), 130
(Drag-and-Drop Ul), 131 (Palette of Form Fields), 121/122 (examples of Drop Targets in the
HTML), 140 (Integration/Embedding Module), 150 (Data Bindings/Connections), 160 (Enterprise
Systems/Databases).

FIG. 2 shows a dynamic workflow trigger scenario leveraging the invention. In this diagram, a
sensor or external system event 200 sends a message to a trigger engine 210 (for instance, a
Kafka event stream). The trigger engine has a rule sgt:212 that recognizes when certain
conditions are met (e.g., sensor reading exceeds;thres g}ld, or a time-based event occurs).
Upon trigger, the engine signals the form de ! Q,h module 220. The form deployment module
retrieves a relevant interactive document t ' 222 (for example, a specific SOP form for the
event) from the template repository 224 mplate (already containing embedded form fields
inits HTML, per the invention’s core, M) is then instantiated and delivered to the user
interface 230 of an end-user’s device. For instance, if the event was “temperature too high in
storage unit,” the system migh ch a “Temperature Deviation Report” form on a technician’s
tablet automatically. In the ﬁg_{J 230 represents the user’s device showing the interactive
document 232 with fields, a 40 represents the user filling it out. The submitted data goes into
the data store 250 and‘also back to analytics/monitoring systems 260. FIG. 2 emphasizes the
closed-loop: event fi s.form, user responds via form, data goes back into systems.
Elements: 200°¢ nal Event Source, e.g., loT sensor), 210 (Trigger Engine), 212 (Trigger
Rules), 220 eployment Module), 222 (Selected Form/SOP Template), 224 (Template
Repository:j 0 (User Device/Ul), 232 (Displayed Interactive Form), 240 (User Interaction), 250
(Da ata Lake), 260 (Analytics or follow-up processes).

FIG. 3}depicts an example edge deployment architecture and offline synchronization flow. On
the left, an edge node 300 (which could be a local server at a remote site or a ruggedized tablet
device) is shown. The edge node runs an instance of the form integration server 310 and has a
local data store 312. Users at the edge (operator 302) can access interactive documents
through a local web app 314 served on the device. The diagram shows the operator completing
a form offline (step A). The data is saved in the local store 312. When connectivity (satellite or
intermittent network 320) becomes available (step B), a sync service 316 on the edge node
securely transmits new data to the central server 350. The central server 350 (right side) hosts
the master database 352 and overall system for the enterprise. Sync acknowledgments and any
updates from central (like updated procedures or templates) flow back to the edge (step C).



Additionally, FIG. 3 highlights that the edge node can enforce security: for instance, requiring a
biometric login 304 from the operator to unlock the device or to submit a form. The figure shows
a fingerprint icon next to operator 302 to indicate biometric authentication is used. Elements:
300 (Edge Device/Server), 310 (Embedded Form Server at Edge), 312 (Local Database), 314
(Offline Web App Interface), 316 (Sync Module), 302 (Edge User/Operator), 304 (Biometric
Auth), 320 (Network Link, possibly intermittent), 350 (Central Cloud/Server), 352 (Central
Master Database), 354 (Central Application Services). This figure demonstrates how the system
maintains functionality in low-connectivity scenarios and later harmonizes data with the central
repository.

FIG. 4 provides a user interface example and admin console view. Part (A) of the figure shows a
portion of an interactive SOP document 400 as it appears to an end-user. For illustration, the
SOP text 402 is visible, and within it a form field 404 (a text input for “Batch Number”) and
another field 406 (a dropdown selection for “Outcome”) have been embedded. A signature field
408 is at the bottom for sign-off. The interface highlights (e.g., with a bounding box) the active
field the user is editing. Part (B) of the figure shows an admin configuration console 420. In this
console, a graphical representation of the document is displayed on one side 422, and a toolbox
424 of available form elements on the other. The admin can drag an element (like a date picker
425) and drop it into a target location in the docume 1 the figure, the admin is about to drop
the date picker into a table cell 403 in the SOP (this.mi ht correspond to, say, an “Inspection
Date” field in a procedure table). The console. ‘::;p' vides settings 426 for each field — for
example, binding the “Batch Number” field jatabase key, setting validation rules (numeric
only, required, etc.), and specifying visib s or default values. The figure indicates a
settings dialog for field 404, where ti min has set it to map to “Database.Field.BatchNo” and
marked it required. Part (C) of FIG ws a simplified data flow diagram 440 for a submitted
form: user input 442 goes through the web app to the server logic 444, which then updates the
sending a notification email). Qverall, FIG. 4 ties together the user-facing form view and the
akes the no-code configuration possible.

database 446 and optionally-calls éxternal APIs 448 (for instance, updating an ERP system or

ral example use case scenarios across different industries, emphasizing
vention. It is divided into four panels:

[thcare/Clinical SOP Enforcement (Panel 5A): A nurse 502 in a hospital is shown

usirg a tablet while administering a procedure. The tablet displays a checklist SOP 504

. (e.g., a surgical timeout or medication administration SOP) with embedded fields to

” confirm each step (patient ID, dosage, time). A warning icon 506 appears next to a step
if it's skipped or done out of order, demonstrating the system guiding the user. If a
deviation is noted (e.g., patient exhibits an adverse reaction), the system automatically
prompts a deviation report form 508 on the same device. This form is linked to initiating a
CAPA workflow. Panel 5A highlights how the invention ensures clinical procedures are
followed exactly and documents any anomalies in real-time, improving patient safety and
compliance.



2. Manufacturing/Defense Workflow (Panel 5B): This shows a maintenance technician 512
on an Air Force base checking an aircraft system. The technician wears augmented
reality (AR) glasses 514 which display an overlay of an SOP with form fields (the
invention can output to AR devices via web interfaces). The SOP might be for checking a
turbine. As the technician inspects, 10T sensors on the equipment feed data to the
system (e.g., vibration readings). If a threshold is crossed, an alert 516 is shown in the
AR view and the relevant troubleshooting SOP pops up hands-free. The technician
provides voice input or gestures to fill fields (the system supports alternative input for
AR). The data (like part replacement info, time taken, etc.) is logged and synced to the
maintenance system. This showcases use in defense and heavy industry, with edge
deployment and possibly integration with digital twin systems (Cameo/MagicDraw
integration can allow these procedures to tie back into system models).

3. Logistics/Supply Chain Use (Panel 5C): A shipping warehouse scene with a worker 522
using a handheld device scanning a barcode on a package. The device screen 524 is
running the interactive form system — it shows a workflow for outgoing shipment
verification. The worker scans, and the form auto-fills item details via database lookup.
The worker then checks off inspections (package sealed, correct label, etc.) and signs
on screen. Simultaneously, a backend systefi tpdates the shipment status. Panel 5C
demonstrates how the invention improye: ‘ PR ’chain tracking by tying procedural
checklists to the actual scanning and Systems ensuring each step is recorded and
any missing step (like if a tempera sor in the package is out of range) could
automatically trigger a hold or

4. Cybersecurity Training in How (Panel 5D): An office employee 532 at a computer is
shown attempting to install new software on their workstation. The organization’s IT
policy, managed vig th m‘\'féntlon detects this action and immediately presents an SOP
534 on the screen about software installation procedures and cybersecurity guidelines.
The SOP incl -a émbedded quiz form 536 that the user must complete (a few
questions of afg installation practices) before they are allowed to proceed. The user’s
responé écknowledgment are logged. This scenario (Panel 5D) highlights how
cybe pmpliance training modules can be injected at the moment of action, making
tr ntextual and keeping records automatically. It reduces the need for separate

traiitiirig sessions because training is delivered “in the flow” of work when relevant.

Through these figures, various facets of the invention are visualized, from architecture to
real-world usage, across different domains. The figures are intended to complement the detailed
description, illustrating how the components interact and how the invention is applied in
practice.

Detailed Description of Example Embodiments



The following detailed description presents various embodiments and examples of the invention.
These examples are intended to illustrate the range of applications and configurations and
should not be construed as limiting. Wherever possible, like numerals or labels in the figures
refer to like elements or steps in the process. It is understood that the scope of the invention is
defined by the claims, and this description serves to provide enabling teachings for
implementing the claimed invention in multiple contexts.

1. System Architecture and Core Operation

In one embodiment, the system is realized as a web application platform comprising a front-end
client, a back-end server, and a database. The front-end client is responsible for rendering the
interactive documents and capturing user interactions, whereas the back-end handles data
storage, business logic (like trigger handling), and integration with external systems.

Front-End (Client) Details: The client side may be built as a single-page application using a
framework such as Vue.js, React, or Angular, or even vanilla JavaScript with HTMLS5. The key
requirement on the front-end is to implement the drag-and-drop form integration logic. As an
example (not limiting), a Vue.js implementation was prototyped by the inventors to validate the
concept . In that implementation, the content of a Word.document was first converted to HTML
(for instance, using an open-source library or a sgryer: gﬁe converter) and then loaded into a
Vue component’s template. A <div> element A d@ é'ﬁated as the preview or canvas area
(ref="previewArea" in code) and the raw H content was inserted via v-html, which renders
the static content of the document . The A mponent also maintained a list or inventory of
form field types that could be added

The client uses HTML5 Drag a API events (dragenter, dragover, drop, etc.) on potential
targets. The code ensures only.atlowed targets respond by checking the tag name or other
identifiers of the event targe pon a drop event, a new form element (e.g., an <input> tag or a

custom web component.representing a more complex widget) is created and inserted into the

For'data binding on the client, a state management library (like Vuex for Vue or Redux for
Reacf)'" can be used to keep track of form field values globally, or simpler two-way binding can
be applied. Each field might be bound to a key in a JSON data object representing the form’s
state. This allows the front-end to always have a local model of the form data, which can be sent
to the server as needed.

Back-End (Server) Details: The server side typically exposes RESTful APIs or GraphQL
endpoints that the front-end can communicate with. Important server functions include:



e Serving the initial HTML of documents (or templates) to the client.
e Accepting submissions of form data and writing them to the database.

¢ Managing user authentication, including supporting biometric checks. For instance, the
server might interface with an authentication service or library that can verify a biometric
token provided by the client device.

¢ Implementing the trigger logic. In one implementation, the back-end might include a
Kafka consumer or a scheduler. Consider that the enterprise already has a Kafka bus
where events are published (machine events, business events). The server subscribes
to relevant topics; when a message arrives, the server’s logic identifies which
document/form corresponds to it (there could be a configuration like “if event.type == X,
use template Y”). It then either pushes a notification to a user’s device (if a push channel
or WebSocket to the client is available) or creates a new form entry in a queue for the
user to attend to (which the user sees when they log in).

e Coordinating offline data sync: The server might expose an endpoint specifically for
synchronization, where an edge device can ¢ k in and send a batch of accumulated
records. The server would process thqse ‘ ififig no duplicates, verifying the data
integrity) and respond with any upda »edge device should have (like “template 123
updated to version 1.2, download 'ion”).

Data Storage: A relational databasé.catild be used to store form entries, with a schema that
records form type, fields, valu testamps, user IDs, etc. It might also store the templates
(though large static HTML cen nt ight alternatively be stored as files or in an object storage
service, referenced by terﬁ:ﬁ ID). The database is also used for the audit log, or a separate
collection specifically ogs. For high compliance scenarios, the logs may be very detailed
(even potentially stori ' immutable ledger of changes — a blockchain or append-only log
could be conside or ultimate tamper evidence, though not required). The system also stores

syé ms For example, if the form data needs to update an ERP system (like SAP or Oracle),
the server might call the ERP’s API after saving the data locally. Connectors could be modular
(one for each major system). The platform could have a configuration where admins map a
form’s fields to external API calls. For instance, after a quality inspection form is submitted, the
admin can configure that the “Pass/Fail” field results should invoke the Quality Module’s API in
the ERP to log a quality control result. This kind of integration means the invention’s platform
can sit as a hub orchestrating data between the Ul layer (forms) and many back-end systems. It
provides an orchestration layer that today often requires custom middleware.



2. Dynamic Workflow and Event Triggers

One of the transformative aspects of the invention is its ability to tie into events and state
changes, effectively enabling dynamic workflows. Here we provide more depth on how this
works and some embodiments focusing on this capability.

In an embodiment, the system includes a Workflow Orchestration Engine which can be a rules
engine or simply a configurable mapping of conditions to actions. This could be integrated in the
main server or exist as a separate microservice.

Trigger Definitions: Administrators can define trigger conditions through the admin UI. For
example, they might state: “When Equipment_X sends a sensor reading outside range Y, then
initiate Procedure_Z for that equipment.” Under the hood, this might translate to: listen to topic
“‘Equipment_X.sensors” on Kafka, filter for messages where reading > Y, then when condition
met, call the form service to deploy Procedure_Z document to user group “Maintenance_Team”.
Trigger conditions could also be based on form data itself (e.g., if a user fills out a field indicating
a severe issue, that could trigger escalation workflow).

Form Instantiation and Assignment: When a trigger fires, the system needs to decide who gets
the form or document. This can be configured (ma ' ie trigger definition specifies a role or
individual). In some cases it might create a tas the 'system’s task list for a group of users
(first available takes it). For urgent events, it :\‘iﬁush directly to whoever is on-call. The
invention isn’t limited to one way of doing ' provides the capability to connect events to
form creation, and the specific logic ¢ stomized per deployment.

State-Based Workflows: The dynamic-aspect isn’t only external events. It can also be internal
state or sequential logic. Fo m.pife, a form itself could spawn another form depending on
what the user inputs — esseritially sub-workflows. Suppose a checklist form has a question “Was
a deviation observed? Yes/No.” If the user answers “Yes,” the system could automatically launch
a deviation report forn _ybé as a new section that appears below or a new window). This is
facilitated by the f tat-the forms are live web content: JavaScript logic can easily open
another form or veal additional sections. The server could also enforce it by requiring that a
deviation form:iD:be linked before the main form can be completed. This is an adaptive form

filled by X time, or generate a weekly report form). The system’s trigger engine can include a
scheduler. The invention might include a scheduling component where forms can be scheduled
to appear at certain times (for example, every morning a truck driver is automatically presented
with a vehicle inspection checklist). In an embodiment, integration with calendar systems or
Cron-like scheduling is provided.

Logging and Monitoring of Workflows: Every triggered event and resulting form is logged, linking
the event to the response. This is important for later analysis — e.g., in a safety system,
managers can review that an alert on machine A at time T led to the SOP being opened within 2



minutes and the form was completed in 30 minutes, etc. This end-to-end traceability of event ->
action -> outcome is a powerful benefit, providing metrics on responsiveness and compliance to
required procedures.

Example Embodiment (Trigger in Action): Let’s detail a concrete example: A pharmaceutical
manufacturing line uses the system. There’s a temperature sensor in a storage unit for
vaccines. The acceptable range is 2-8°C. The system is configured so that if temperature goes
out of range for more than 5 minutes, it triggers a “Temperature Excursion SOP”. One day, the
sensor reads 9°C for 6 minutes (perhaps the fridge door was left open). The manufacturing
execution system publishes an event “Storage_Temp_Alert” with details. The invention’s trigger
engine receives this. It then looks up who is responsible for this area — say Operator John (user
ID 123) is on shift for that storage unit. It immediately sends a notification to John’s device (the
system might use a push notification or simply the web app shows a modal pop-up). John opens
the alert, which directly opens the Temperature Excursion SOP in the interactive form format.
The top of the SOP explains how to handle excursions (e.g., move items to backup storage,
etc.), and at the bottom is a form for John to document the event: fields like “Time noticed”,
“Item condition check”, “Corrective action taken”, etc. John completes these, signs with his
fingerprint on the device. The form data goes into the system, and because this is a
quality-impacting event, the system also automatica eates a record in the company’s CAPA
tracking system (via an API integration) to follow tig:if-n€eded. This entire chain from sensor to
CAPA record happened with minimal human i tip —John just responded to guided
instructions. Later, an auditor can see the erisor alert at 10:05, SOP opened by John at
10:07, completed at 10:15, data logged grated, all within the digital audit trail. This
example illustrates how the inventiol gres dynamic enforcement of procedures triggered by
real-world conditions, something pre "§Iy reliant on individuals noticing issues and pulling out
the right paperwork.

3. Edge Deployment," fline Functionality, and Ruggedization

rug{ d server that hosts a local instance of the system. Because the system is web-based,
even a tablet or smartphone can act as both client and (with a service worker or local storage) a
semi-autonomous unit. In one embodiment, a Progressive Web App (PWA) version of the client
is provided. A PWA can be installed on a device and can cache the application files and even
some data to work offline. The PWA could store a bundle of the most important SOP templates
locally. So a field user, even if cut off from the central server, can open new form instances
because the template is cached.

For a more robust edge solution, a full local server is beneficial, as described with the edge
node in FIG. 3. In that case, multiple users at a site could connect to the local server (e.g., over



a LAN or Wi-Fi) and share data among themselves even if the outside link is down. The local
server can run a database like SQLite or a small MySQL/Postgres, which will sync with the
central one. The sync algorithm might use an approach similar to mobile database replication:
assign unique IDs that incorporate the source (so edges have separate ID ranges or use UUIDs
to avoid collision), and use timestamps or version vectors to merge.

Conflict Resolution: If two edge sites both create a form entry that might conflict (rare unless
they refer to the same unique record), the central server could have rules — e.g., last write wins,
or manual review needed. Since most form entries are independent events, true conflicts are
uncommon (mostly it's an additive process). However, if the same form was edited in two
places, the system can flag it and preserve both copies for an admin to reconcile.

Rugged Device Interfaces: On devices like industrial handhelds or AR glasses, a full web
browser might not be the interface; instead, the system’s functionality could be accessed via
native apps that embed web views. The invention itself is tech-agnostic to that — the core is the
concept of HTML-native forms, which could be rendered in any environment with a web
rendering engine. For instance, a native Android app could use a WebView to show the
interactive document, with additional native code to handle things like scanning barcodes or
offline storage. In fact, one embodiment provides a wrapper app that enhances the PWA with
native device integrations (camera for photos, SC "tc ) while leveraging the web content
for the form Ul. Some features mentioned in s¢ ‘rces ot offline forms include capturing photos,
GPS coordinates, digital signatures offlin ese align well with the invention and can be
included to enrich the data captured.

Use Case — Defense (Edge): Cons"""'er. ‘Mmilitary maintenance scenario on a warship (which
might be disconnected for long "')'. The ship has an onboard server running the
maintenance management sys rm-(with our invention integrated). Technicians perform daily
equipment checks using ta “Each check is an interactive procedure that they fill. The data is
stored on the ship’s server. Perlodlcally, when satellite comms are established, the ship’s server
syncs with the centr epository on land, sending all new logs and receiving any updates (like if
a procedure was sed* or a new form added by central command). Because the system
includes compliang features, even while offline it enforces permissions (maybe only certain
ranks can sig y.cértain forms) and logs all actions. If an incident happens (e.g., critical

‘th) they still document it in the system and later that record flows back to central,
othing is lost or forgotten. In harsh conditions, devices might be gloved, wet, etc. The
UI can be designed with large buttons and simple interactions for such conditions. The flexibility
of HTML/JS allows Ul adjustments (like a “glove mode” with bigger touch targets) easily, which
can be toggled on rugged devices.

Security at Edge: When operating offline, special care is taken for security because the device
cannot be monitored in real-time by central IT. The invention ensures data is encrypted on the
device (at least at rest encryption on the local database). Additionally, as part of compliance, if
biometric hardware is available (like a fingerprint reader on a tablet), the system will use it to
authenticate user actions offline as well. It caches the necessary credentials to allow offline auth
(perhaps storing a hash of fingerprint templates or using device-level biometric unlock APIs).



Per FDA and similar guidelines, biometrics can be used as an electronic signature so long as it's
secure . The device would lock out or log out users after inactivity as a precaution (this aligns
with common practice to ensure a user re-authenticates — e.g., requiring a fresh fingerprint scan
— when signing a form, even if already logged in, to comply with 21 CFR Part 11’s requirement
of a signature for each signing session). This dual-factor approach (device login plus biometric
on signing) ensures that even offline, signatures are trustworthy.

Resilience: The edge system is built to be resilient. If the local database starts reaching capacity
or if there’s a long disconnect, it can prioritize what to sync (maybe compressing or summarizing
some data). The system can also generate local backups (perhaps onto a USB or memory card)
for physical transfer if network never comes back — the data format is standard (e.g., JSON or
CSV exports of the forms) to allow last-resort retrieval. These are contingency measures
ensuring no data is permanently stranded.

4. Security, Audit, and Regulatory Compliance Features

The invention intrinsically supports stringent security and regulatory requirements, some of
which have been mentioned. Here we gather them comprehensively:

o User Authentication & Authorization: Each: 1as a unique identity in the system, with
role-based access controls. Only auths "edﬂ"p‘é'r‘é‘onnel can open certain documents or
forms — for example, a clinical trial for 1§ht be accessible only to investigators and not
to other staff. The system can mteg ite with enterprise SSO (Single Sign-On) systems
(via SAML, OAuth, LDAP) foyr isétmanagement . Once logged in, user actions are tied
to their ID. If using a share [ "e,, ce, the system will encourage individual logins or quick
user switching to maint it agcountability.

e Electronic Signaturés: When a form is completed, it can require an electronic signature.
The system can‘capture this in multiple ways: a typed name with password confirmation
“SIg a drawn signature, a biometric conflrmatlon or even a combination.

ds and includes time stamps down to the second, meeting regulatory expectations
iké' FDA’s requirement that signed electronic records include information associated
with the signing, such as name, date, time, meaning of signing). The system can also
produce a human-readable report of the signatures on a form if needed (for auditors or
printing).

e Audit Trail Implementation: The audit logging is granular. Every field change event can
be logged, but to avoid information overload, configurations can set what level to log. At
minimum, any submission or finalization of a form is recorded. Many systems only log
upon final submission, but this invention can also log intermediate saves or even
whenever a form is opened and by whom (important to detect if someone just viewed a
procedure but didn’t act). The logs are stored in an append-only manner — one



embodiment uses a separate log database table with no update functionality (only
inserts). Another embodiment could use blockchain ledger for maximum integrity (though
performance trade-offs exist). The audit trail also covers system actions: e.g., “System
auto-triggered form X for user Y based on event Z at time T.” This way, later one can
trace why a form was created even if no human directly requested it.

Encryption and Data Protection: Data in transit is encrypted (HTTPS for client-server,
VPN or TLS for server-server communications). At rest, sensitive personal data or any
regulated data can be encrypted in the database. For example, if used in healthcare, any
patient-related info captured is encrypted to comply with HIPAA. The system could store
encryption keys in a secure module and ensure that even database administrators
cannot read sensitive fields without going through the application (which controls access
checks). For DoD use, the system can be configured to use FIPS 140-2 compliant
cryptographic libraries to meet federal standards. The platform could be made FedRAMP
compliant by implementing the required controls; indeed, by design it covers many (like
audit logging, least privilege, encryption, multi-factor auth). Cloud deployment in
FedRAMP High environments is supported (for example, on AWS GovCloud or Azure
Government which meet those standards ).

Compliance Standards Mapping: It's wo
standards:

ow the invention maps to certain

o FDA21CFR Part 11: U ser IDs — yes; secure, computer-generated

print name, dat t'mé, meaning). The example from Speach shows a platform
being fully compliant with Part 11 and even EU Annex 11, which is analogous —

00-53 (Security controls): The system addresses many controls in Audit &
untability (AU) family by default . It also can assist in Access Control (AC) by
forcing who can access forms, and Identification & Authentication (1A) with

" MFA and biometrics. Logging includes what NIST calls event content (who, what,
when, source) . Since it can integrate with big data analytics, anomalies in usage
can be detected (part of continuous monitoring).

o DoD Impact Levels (IL2, IL4, IL5): The architecture can be deployed in a manner
consistent with IL5, meaning it can handle CUI and NSS (National Security
Systems) data with required segregation . For instance, an IL5 deployment would
ensure all components run in IL5-authorized infrastructure, and the system’s
design with encryption and auditing meets the stricter requirements. IL5 requires
strong controls in areas like network security, incident monitoring, etc. — those are
more operational aspects around the system, but the system’s own logging and



access control features support meeting those needs.

e Validation and Quality Control: In pharma/medical device industries, any software used
in production often needs validation (IQ/OQ/PQ — installation, operational, performance
qualification). The invention is amenable to validation because it can provide
documentation of its requirements and tests, and once configured for a process, it can
be locked to prevent unauthorized changes (perhaps requiring a “validation mode” to be
entered by QA to modify templates, with appropriate sign-offs). Its ability to version
control templates and track changes also helps in validation — you know exactly what
changed and can re-validate just those parts.

e Immutable Records and Versioning: As referenced in the Speach platform example,
once data is captured it is never lost . Our system similarly can ensure that submitted
forms are stored in a tamper-evident way. Even if an admin needs to correct a record
(maybe a typo), the system wouldn’t delete the old record but rather mark it superseded
and keep an audit trail of the correction. In regulated settings, you often can’t truly delete
a record — our system design accommodates that. Document templates themselves are
under version control, and perhaps digitally signed by a QA manager when approved, to
ensure that only approved versions are deplg d This is akin to a document
management system but integrated with th ec¢ltion system.

tures of the invention ensure that it can be
confidently used in environments with! ighest demands on data integrity, security, and
accountability — from pharmaceuti | ufacturing to military operations — without additional
bolt-on systems. The invention.i{self;becomes the compliance backbone for procedures and
forms, greatly reducing the manu 'effort to prove compliance and the risk of human error in
record-keeping. '

In sum, the detailed security and compli

5. Alternative | "pitgfy.entations and Extensions

description often referred to a particular tech stack or domain, the invention can
be embodi | 1 many forms and combined with other technologies:

ate Front-End Frameworks: A React-based implementation might use a virtual
DOM diffing to integrate the new elements, or could leverage React DnD library for
drag-and-drop. Angular might use its dependency injection to dynamically compile
components into the document. The concept remains the same: identify drop targets and
insert form controls. In fact, it is conceivable to implement the core ideas without a heavy
framework at all, using plain JavaScript to manipulate the DOM (listening for ondrop
events, etc.). This might be suitable for very lightweight deployments or to avoid any
framework licensing concerns. Additionally, as Web Components (a web standard)
mature, one could package each form field type as a custom element (e.g.,
<form-text-field>), making them framework-agnostic and easily reusable across projects.



Al and Smart Features: One extension of the platform could involve artificial intelligence.
For example, Al could help parse an existing static document and suggest where form
fields might be needed (e.g., detecting lines like “Name: ” and automatically
converting that into an interactive field). Al could also be used in analyzing filled form
data for anomalies or improvement opportunities. Another idea: using Natural Language
Processing to allow users to query the SOPs or forms by voice (“Show me the SOP for
reactor startup”) which the system could then present interactively.

Integration with Modeling Tools: The mention of Cameo/MagicDraw integration suggests
use in Model-Based Systems Engineering (MBSE). An embodiment might allow linking a
process model to an interactive form. For instance, a SysML activity diagram in
MagicDraw could have an associated interactive work instruction that gets generated. A
plugin could export the activity as an HTML with steps, and our system could enable
adding data capture fields at certain steps. Conversely, data collected could feed back
into model parameters (closing the loop between design and operation).

Different Document Sources: Markdown integration could be very useful for tech-savvy
organizations — they could write SOPs in Markdown text, and an automated pipeline
converts that to HTML and deploys it with fof iglds. This could be integrated with
version control systems like Git (treating doe; dents as code). In such a scenario, an
engineer might update a procedure b ing a Markdown file, commit it, and a CI/CD
pipeline runs that updates the inter. SOP in the system and increments the version.
This would be a modern DevO le approach to managing procedures, ensuring
auditability of changes (with.git{ogs) and quick deployment. The invention’s flexible

(e.g. fip.ge { onphone or some paired auth) to approve on the go. The form factor
might lis ering lots of data, but for certain workflows like approvals or simple checks

: ,Itac"/ExternaI Facing Forms: While we focused on internal enterprise usage, the
system could also host forms for external users in a secure manner. For example, a

- healthcare provider could use it to create an interactive informed consent document for

patients: send the patient a link, they read the HTML SOP (like “how the clinical trial
works”) and fill their info and sign. The data goes into the sponsor’s system directly.
Unlike existing e-sign systems that mainly capture a signature on a PDF, this would
capture structured data too (like the patient’s answers to eligibility questions). That
extends the utility to areas like contracting, onboarding, surveys, etc., though the
specialty is still in coupling narrative content with data capture (versus a plain form or a
plain document alone).



e Competition and Distinction: To clarify novelty, consider typical form builder software
(e.g., Google Forms, Microsoft Forms, or specialist products): they create forms but not
integrated with narrative documents and not typically drag-drop into an arbitrary HTML
page. Conversely, document signing tools attach signatures to documents but don’t
integrate rich data or automation. There are some web-based rich text editors with form
capabilities, but they often require programming to embed in apps. Our invention is a
holistic system that covers authoring, embedding, runtime execution, and backend
integration in one. It's effectively creating a new layer of enterprise software — call it
“Interactive Process Documentation” — which currently isn’t well-served by any single
product. This positions the invention as a pioneering approach in the era of digital
transformation where merging content and function is increasingly valuable.

6. Use Case Embodiments

To ground the discussion, we present multiple example embodiments focusing on specific
industries or use scenarios:

Embodiment A: Clinical Trial eBinder System — In this-embodiment, a pharmaceutical company
uses the invention to manage all documentation ar ms for clinical trials. Every trial has
numerous SOPs (for handling patients, sample ru ‘d"osing, etc.) and forms (case report
forms, adverse event forms). Traditionally, : are separate (binders of SOPs and separate
data capture systems). With our system SOP is interactive. When a study nurse is with a
patient, they bring up the procedure fo t'visit on a tablet. The procedure text is right there
(ensuring compliance with the prot d it has fields to enter the patient’s vitals, answers to
questions, etc. At the end, both "'":u rse and patient sign digitally. The data immediately goes to
the trial database and is avai bl‘ for monitors to review remotely. If any value is out-of-range
(say a lab result that trlgge .an alert), the system can prompt an “Adverse Event” form
automatically. All logs/and sig ratures meet FDA requirements, so the FDA inspection can be
satisfied by showing-ai .:t""rails and electronic records from this one system. The time savings
are huge: no ps ran Eﬁption, no separate data entry, and fewer errors due to following
protocol in re me. Additionally, training of site staff is easier — the system could highlight
changes injprot col by showing a pop-up when a new version of an SOP is released (and
require @rra ~~knowledgment) The system might also be deployed on a validated cloud

en fit (many pharma use validated SaaS, and since our system can run on a compliant
cloud:with necessary certifications, it fits that model).

Embodiment B: Smart Factory Operations — A large manufacturing company implements the
system in its factories worldwide to handle operational instructions and quality checks. In each
factory, there’s a local edge server (for speed) that syncs with a central repository managed by
HQ. The interactive forms are used for line changeover procedures, safety inspections, and
equipment maintenance. Each operator has a station with either a touch panel or a tablet. VWhen
it's time to do a line changeover (switch production from product A to product B), the operator
loads the changeover SOP on the station. It walks them through, step by step, with an input to
confirm each step (some steps might even auto-verify via sensors — e.g., a step “Temperature



set to X degrees” could fetch the current sensor reading and display it). The operator cannot
skip steps without entering data or confirming, which ensures the sequence is followed. If they
try to skip, the system could prevent moving forward or log a deviation that a step was
bypassed. At the end, the supervisor countersigns on the same document after verifying things.
This approach not only enforces procedure but collects data on how long each step took, etc.
Over time, the company can analyze this data to optimize processes. If one site consistently has
slower changeovers, they can investigate using the captured data. The system here functions in
multiple languages (the HTML templates can be localized, or even toggle language on the fly).
Each factory’s edge server caches the needed templates and will sync back the production data
to HQ at intervals. This is critical for the company’s quality system — they can demonstrate to
auditors that every production run followed the approved procedures (with proof of each step’s
completion time-stamped).

Embodiment C: Field Service and Asset Management — Consider a telecommunications
company with lots of field technicians servicing cell towers and network equipment. They use
the system on rugged smartphones. Each work order a tech gets comes with an interactive
procedure. Because these often happen offline in remote areas, the tech’s device has
downloaded the needed templates for their assigned jobs in the morning. A typical procedure
might be “Replacing a Transceiver Unit — Procedure;5:4”. The tech opens it, goes through steps
(photograph the site, scan equipment code, fill test.results). If the cell tower is out of
connectivity, it doesn’t matter; the app stores all-ihis. "When the tech returns to coverage, it
syncs. The biometric gating might be used.her ensure the tech actually was present —e.g.,
requiring them to take a photo or fingerpﬁf' e site as proof (which could be logged and
even included in the record). The sy; gnsures consistency — every tech is effectively guided
by the same corporate-approved procﬁ‘/ 'u‘re reducing variance in service quality. It also gives
immediate data: by end of da management knows which towers were serviced and any
issues, because as soon as: ﬁé"c’ftivity is back, data flows in. This is more efficient than
waiting for paper forms to b returned or separate reports to be written up.

Embodiment D: Gove m.., it Document Management — A government defense agency uses the
system for manag in ucertaln compliance documents and training. This scenario underscores
security. The \y it on a classified network (for IL5/IL6 type info). The interactive documents
could inclug itelligence report templates, standard operating procedures for security drills, etc.
assification, everything is on-prem and secure. The drag-and-drop builder allows
o] 'clals to-quickly create new checklists (like for a new security protocol) and push it to all

rele ant units. Since it's on a closed network, offline is less an issue except for maybe forward
operating bases (which might be connected via delay-prone links — so edge sync is still useful).
Biometric gating is mandatory — users log in with a CAC (Common Access Card) plus a
fingerprint. All actions are logged to a SIEM (Security Information and Event Management)
system as well (the system can output logs to external monitoring as per cybersecurity practice).
The advantage here is central oversight: headquarters can see compliance in near real-time. If
a unit fails to complete a required weekly security drill form, the system flags it so leadership can
follow up. This embodiment might integrate with DoD systems like DISA’s audit systems or
cross-match personnel from DoD directories for authentication. The patentability in this sphere
is strong because it’'s providing a new kind of secure, integrated documentation system not




previously available, with technical effects in improving secure data handling and accountability
(which should satisfy even strict jurisdictions’ requirements on technical character for software ).

7. International and Jurisdictional Considerations

The innovative system described is broadly applicable and we envisage seeking patent
protection in multiple jurisdictions. It is fundamentally a computer-implemented invention that
solves real technical problems (integration of data capture with digital documents, event-driven
form workflows, etc.), and thus should be considered patent-eligible in major patent systems,
provided it is framed appropriately.

United States: In the U.S., software-related inventions are patentable as long as they are not
purely abstract ideas. This invention clearly involves specific technological processes and
improvements to user interfaces and data systems, which provide a “significantly more”
technical solution to known problems (like how to integrate forms with live data and triggers).
Therefore, it should comfortably pass the Alice test for patent eligibility by demonstrating
concrete inventive concepts. Many components (drag-drop mechanism, offline sync, etc.) also
have measurable real-world benefits (improved speed, accuracy, etc.), underscoring the
practical application.

Europe (EPO): The European Patent Office ret ites-a further technical effect beyond the
normal interaction of software and hardware. & present invention delivers several technical
effects: a new human-machine interface o form creation and data entry (which improves the
ease of use and reduces errors — hun; &rface improvements can be seen as technical if
they reduce cognitive burden or im 0 ve feliability), efficient data synchronization techniques,
and improvements in computer, f; ork functionality by enabling real-time event-driven
processes. For example, ayt ' tically triggering workflows based on sensor data and
integrating that with a Ul is'a_ technical solution to a coordination problem between devices and
user interfaces. When drafting:claims for Europe, we would emphasize technical aspects like
the drag-and-drop jnterface implementation, the specific data processing steps for integration,
and the synchr A étip‘ﬁ protocol — rather than focus on “business process” terms. By
highlighting h W the invention improves computer-implemented processes (like reducing
network load offline operation, or increasing system reliability through audit logs), we align
with EPC teria. Additionally, since part of the invention can be considered an industrial

cor trol/m nitoring system (for triggers and edge devices), it falls in line with technical fields.

Canada: Canada does not explicitly exclude software, but the Patent Office has had guidelines
to look for a practical embodiment or effect (they had used a problem-solution approach, which
the courts adjusted recently). Our invention tied to physical devices, sensors, and improving
operational processes should be seen as having a practical application (not a mere scheme).
For instance, because forms can be triggered by physical sensor inputs and guide physical
tasks, the invention intersects with the physical realm. Canadian examiners should recognize
that as patentable subject matter — indeed, a recent Federal Court decision in 2022 directed a
more inclusive view of software inventions (rejecting an overly restrictive problem-solution test).



Thus, we expect positive prospects in Canada by focusing on how the system achieves tangible
results (like preventing equipment failure through timely procedures).

Japan: The Japan Patent Office (JPO) allows software patents that achieve a creation of a
technical result using laws of nature (essentially a technical contribution). Our system improves
information processing efficiency and reliability. For example, the mechanism of embedding
form functionalities in an HTML document and real-time data linking is an advanced information
processing technique. Japan would likely consider aspects like the data synchronization
algorithm or the drag-and-drop Ul as technical. We would likely include method claims that
highlight data processing steps and system claims that recite components like servers, devices,
modules in interaction — which usually meet Japanese requirements for a “creation of technical
ideas utilizing a law of nature” (the legal phrasing in Japan). The inclusion of loT integration
might particularly appeal to the JPO’s interest in |oT and Industry 4.0 type inventions.

Other jurisdictions: In China, software is patentable if it yields a technical solution. We can argue
multiple technical solutions here: efficient human-computer interaction, improved data
consistency, etc. The system’s contributions to automation and enterprise IT infrastructure
should be framed as solving technical problems (which they are). In Europe and China,
phrasing around “improving the functioning of a comgguter or network” and “controlling devices
based on data” will be key. In India, software pe 5t patentable, but if tied to hardware or
technical application, it is. Our invention clearly:inyolves hardware interactions (sensors, edge
devices), so it likely qualifies in India as w

Patent Cooperation Treaty (PCT): A p
pursue protection internationally. Tkie"
descriptions as provided, which
JP, etc.). Through this, we m
as needed during prosecu i

cal approach would be to file a PCT application to
---T"application would contain broad claims and

n enter national phases in desired regions (US, EP, CA,
tairi'the earliest priority while tailoring claims in each jurisdiction

Claim Strategy: We a ate a variety of claims:

Int ependent system claims (e.g., “A system comprising: one or more processors... a
“module to render HTML... a module to detect drag events... a database...”).

o Possibly an apparatus or device claim focusing on the user device with offline capability
(for jurisdictions where method claims might face eligibility issues, a device configured to
perform the method is a common workaround).

o \We will also include specific embodiments in dependent claims: e.g., one claim about the
trigger engine causing form instantiation, one about offline synchronization logic, one
about biometric authentication requirement, one about using containerization for



deployment (though that might be more of an implementation detail, but we can claim
“wherein the system is deployed on a cloud environment compliant with security
standard X” to emphasize the environment adaptability).

Given the novel combination of features here (drag-drop form building in documents, event
triggers, offline edge integration, compliance focus), we believe the claims can be drafted to be
broad but novel over any known prior art. For example, none of the existing form or document
platforms known combine all these aspects, and even individually, certain aspects (like
drag-dropping into arbitrary HTML containers) are unique . This means we have a strong
position to get patent claims allowed in various jurisdictions, potentially with only minor
differences in scope due to local patentability nuances.
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