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Executive Summary

Every regulated-industry organization now faces the same structural question: can our content
be trusted by an Al system to answer a real question correctly, and can we prove it? Large
language models write fluently regardless of whether their answer is correct, and unstructured
content — PDFs, slide decks, siloed repositories — gives them nothing to reason over except
surface text. The result is a widening trust gap between what generative Al can produce and
what a Medical, Legal, or Regulatory function can stand behind.

The Knowledge Graph Framework™ closes that gap through an architecture, not a tool
purchase: entities, relationships, and metadata are made explicit, evidenced, and governed,
turning a fragmented content estate into a connected semantic layer that both people and Al
systems can query, trust, and trace back to source.

Validated first in life sciences — where the cost of an ungrounded Al answer is measured in
regulatory exposure, not just embarrassment — and applicable across financial services and
industrial B2B, the framework has been deployed as a staged, three-initiative program that
takes an organization from first assessment to a validated, governed pilot in nine months or
less.

Validated Program Impact

20+ enterprise data and content sources unified into one semantic layer

60% reduction in information retrieval time once the graph is live

90% metadata harmonization achieved within 9 months

0 hallucination incidents recorded across 12 months of live operation

~30% of enterprise content found redundant, obsolete, or unowned pre-graph

This white paper presents the conceptual foundation, build methodology, governance model,
and staged implementation roadmap for the Knowledge Graph Framework™. It is written for
leaders who no longer need to be convinced that Al will reshape medical, commercial, and
regulatory operations — but who need a structural answer to the harder question: grounded
in what?
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1. The Trust Gap: Why Unstructured Content Cannot
Power Reliable Al

1.1 The Paradox of the Al-Ready Enterprise

Regulated-industry organizations are investing at record levels in generative Al — copilots for
Medical Information, MSL scientific-exchange assistants, HCP portals, Al-powered literature
search. Yet a consistent pattern emerges wherever these initiatives reach production: the pilot
works in the demo and fails in the audit. The model answers fluently, but nobody can trace the
answer back to an approved source, a study, or a version date.

The root cause is not model quality. It is the substrate the model reasons over. Fragmented,
untagged, unversioned content gives an LLM nothing but surface text to pattern-match against
— no explicit facts, no relationships, no evidence trail. Without a connective semantic layer,
Al does not close the trust gap. It multiplies it, at the speed and volume only Al can achieve.

1.2 The Mathematics of Content Fragmentation

The scale of the underlying problem is rarely visible until an organization actually inventories
its content estate.

The Content Fragmentation Equation

15+ disconnected repositories (DAM, CMS, CRM, Veeva, shared drives, publication
archives, legacy intranets, regional archives)

x no shared taxonomy or controlled vocabulary across Medical, Marketing, Regulatory,
and Commercial

x 20+ structured and unstructured source systems still to be unified

= no single, trustworthy view of what the organization actually knows — and nothing an
Al system can safely reason over

This is not a volume problem that more storage or a better search bar can solve. Roughly 30%
of enterprise content is found to be redundant, obsolete, or unowned once it is actually
assessed — and every Al initiative built on top of that estate inherits its fragmentation by
default.

1.3 Structural Pain Points Across Regulated Industries

Organizational
Consequence

Structural Dimension | Typical Symptom

Strategic Impact

Repository Sprawl 15+ disconnected No function has a Redundant spend,
DAM/CMS/CRM/Veeva complete view of what unowned risk
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. . . Organizational ;
Structural Dimension Typical Symptom Strategic Impact

Semantic

Fragmentation

Ungrounded Al Outputs

Governance Gaps

Measurement Gap

systems, no shared
taxonomy

Entities (products,
studies, HCPs) never
explicitly linked

LLMs pattern-match on
surface text, not verified
facts

Approval status and
versioning tracked
inconsistently

No visibility into reuse,
retrieval time, or Al
accuracy

exists

Search and reuse
degrade as content
volume grows

Answers cannot be
traced back to an
approved source

Compliance review
happens per-asset,
repeatedly

Content and Al
investment decisions
made on anecdote

Al initiatives stall on
weak semantics

Regulatory exposure,
trust erosion

Slower time-to-market,
audit risk

Strategic misalignment

These are not five isolated inefficiencies. They are symptoms of one underlying condition:
content is managed as a collection of documents, not as a connected knowledge asset. The
Knowledge Graph Framework™ addresses this at the architectural level.
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2. The Knowledge Graph Framework™: Conceptual

Foundation

2.1 A Different Kind of Framework

A knowledge graph is not a data lake, a document repository, or a taxonomy diagram. It is an

execution architecture: a structured, queryable representation of entities and the explicit,
evidenced relationships between them, built so that both people and Al systems can reason
over it — and trace every answer back to its source.

The Three-Layer Architecture

Entities define what exists. Relationships define how it connects. Metadata defines

whether it can be trusted.

A graph without metadata is connected but unreliable. A graph without relationships is a
dictionary, not a reasoning system. All three layers must operate together.

2.2 Layer 1 — Entities: Seven Core Domains

Each domain carries its own attributes, but the value of the graph comes from how domains

connect to one another. In life sciences, seven core entity domains form the backbone of every

implementation observed to date; the same structural logic — product, evidence, guideline,

stakeholder — recurs in financial services and industrial B2B under different names.

Representative Examples Typical Attributes

Entity Domain

Disease

Drug / Product
Biomarker
Clinical Study
Guideline
Publication

HCP Concept

Non-Small Cell Lung Cancer,
Psoriasis, Crohn's Disease

Nivolumab, Apixaban
PD-L1, EGFR, KRAS
CheckMate trials, Phase Il
studies

NCCN, ESMO guidelines
Journal articles, congress

abstracts

Line of therapy, progression,
adverse event management

ICD codes, synonyms, stage,
severity

Mechanism of action, dosage,
label indication, adverse events

Threshold, assay type, predictive
or prognostic role

Design, endpoints, population,
outcomes

Recommendation strength,
publication date

DOI, authors, publication date

Clinical reasoning context that
the other six domains feed into
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2.3 Layer 2 — Relationships: Seven Core Relationship Groups

Entities alone are a dictionary. Relationships are what turn that dictionary into a reasoning
system. Across pharmaceutical implementations, the working ontology consistently organizes
into seven relationship groups, comprising the twelve relationship types that carry the majority
of query volume in production.

Relationship Group Representative Relationships

1. Clinical Evidence & Claims

2. Disease Model

3. Product, Indication & Dosing

4. Personas, Channels &

Content

5. Studies & Evidence Detail

6. Regulatory & Compliance

7. Semantic & Cross-Domain

Claim is_supported_by Evidence
- Evidence is_derived_from
Study - Claim is_validated_by
MLR Approval

Disease has_symptom -
has_risk_factor - has_biomarker
- is_treated_by Therapy

Product has_indication -
has_dosing - has_safety info -
has_contraindication

Module targets_persona -
is_used_in Channel - Content
is_derived_from Module

Study has_design -
has_population - has_endpoint -
compares Product A vs B

Claim is_approved_by MLR -
Content has_version - Evidence
has_level

Entity is_related_to /
is_similar_to / is_part_of /
has_attribute

Claims stay cleanly linked to
studies, outcomes, and
approvals — the foundation for
RAG and compliance

LLMs understand clinical logic,
reducing hallucination

Regulatory-clean foundation for
Medical Information and HCP
support

Modular content becomes
automatically channel- and
audience-specific

Enables precise, evidence-based

Al-generated answers

Auditability, traceability, and a
zero-hallucination policy

Flexible queries, semantic
search, RAG optimization

2.4 Layer 3 — Metadata: Trust Is Not Implicit. It's a Field.

Every node and every relationship carries five metadata fields: source, confidence score, date,
version, and approval status. This is the layer most graph projects skip under time pressure
— and the layer that separates a graph a Medical or Legal reviewer can stand behind from a
graph that merely looks impressive in a demo. A guideline recommendation without a
confidence score, source, and version is an assertion. With them, it is evidence.
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3. From Fragmented Estate to Semantic Layer: The
Four-Workstream Foundation

A knowledge graph built directly on top of a fragmented content estate inherits that estate's
problems at scale. The Knowledge Graph Framework™ therefore sequences the work into
four workstreams — consolidation, lifecycle optimization, tagging governance, and the graph
itself — each a prerequisite for the one after it, delivered across an 18-month end-to-end
program.

1. Content Inventory & Months 1-6 Map every repository, 15+ repositories

Consolidation resolve duplication and  consolidated; ~30%
ownership gaps into redundant content
one governed master removed
inventory

2. Lifecycle Months 4-11 Shift from storage to 35% fewer duplicate

Optimization (AVO)

3. Taxonomy & Tagging Months 9-14
Governance

4. Ontology & Months 12-18

Knowledge Graph

lifecycle optimization,
modular reuse, and
compliance-aware
orchestration

Standardize
taxonomies, controlled
vocabularies, and
metadata across all
repositories

Design the entity-
relationship model and
populate the governed,
queryable graph

assets; 50% faster
content discovery

90% metadata
standardization across
global repositories

20+ sources unified;
60% faster information
retrieval

Reversing this sequence — building a graph on top of ungoverned content — is the single
most common reason knowledge graph initiatives stall. Standardized content is necessary; it
is not sufficient. Even a fully tagged, well-governed estate still leaves products, evidence, and
stakeholders as disconnected islands until an ontology explicitly connects them.
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4. The Nine-Phase Build Methodology

The biggest mistake in knowledge graph programs is building a graph before defining its
purpose. The nine-phase methodology below takes a graph from business intent to a live, Al-
connected asset, in that order — and maps directly onto the seven work-package structure
used for full-program governance and steering.

Define the Business
Use Case

Design the Ontology

Acquire Source Data

Extract Entities

Extract Relationships

Entity Resolution

Populate the Graph

Validation

Identify the specific
application — MSL
copilot, faster Medical
Information response,
evidence
recommendation engine
— before any modeling
begins

Define entity types,
relationship types, and
the vocabulary the
graph will use

Combine internal
sources (Medical
Information database,
approved claims, study
reports) with external
registries (PubMed,
ClinicalTrials.gov,
NCCN, ESMO)

NLP/LLM pipelines turn
unstructured prose into
structured nodes

Computational
extraction plus human
curation link entities into
edges

Standardize synonyms
— e.g. merge “NSCLC”
and “Non-Small Cell
Lung Cancer” into one
canonical entity

Load the resolved
model into a graph
database engine
(Neo4j, Amazon
Neptune, Stardog, or
GraphDB)

Mandatory medical or
domain-expert review
gate — filters incorrect
mappings and outdated

Use-case catalogue &
prioritization matrix

Ontology & entity-
relationship model

Source inventory &
data-quality assessment

Structured entity set

Relationship set with
provenance

Canonical entity register

Working graph
prototype with query
access

Validation report &
quality scorecard
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evidence
9 Connect to Al Integrate the graph as Al-connected,
the grounding layer production-ready graph

within a RAG or
GraphRAG architecture

Phases 1-4 determine whether the graph solves a real business problem or becomes an
expensive, ownerless data project. Phases 5-9 are where quality is won or lost: entity
resolution and validation are not optional steps to compress under deadline pressure.

© 2026 travalcon.com — A Project DDIAM LP Business Initiative | christian@travalcon.com | www.travalcon.com 9
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5. Governance by Design: The Validation Gate

5.1 The Mandatory Review Gate

Phase 8 of the build methodology is not optional. Every node and relationship entering
production passes a validation gate: medical or domain-expert review checks for hallucinated
relationships, outdated evidence, duplicate entities, and incorrect mappings. Combined with
the five-field metadata layer — source, confidence, date, version, approval status — this is
what a zero-hallucination policy actually means in practice: not a claim about the model, but a
property engineered into the data it reasons over.

5.2 Regulatory Tailwind: Why Traceability Is Becoming Mandatory

Regulators are now formalizing exactly the requirement a governed knowledge graph is built
to satisfy. The FDA's January 2025 draft guidance, “Considerations for the Use of Atrtificial
Intelligence to Support Regulatory Decision-Making for Drug and Biological Products,”
introduced a risk-based credibility assessment framework and a seven-step process for
establishing and documenting the credibility of any Al model used to support a regulatory
decision — followed by January 2026 guiding principles on good Al practice.

Every step of that framework depends on the same underlying capability: the ability to trace
an Al-generated output back to a specific, versioned, source-attributed piece of evidence, and
to state the confidence and context in which it applies. A content estate without a metadata-
governed knowledge graph cannot produce that trace. A graph built to the standard described
in Section 2 can produce it by construction, not by retrofitting an audit trail after the fact.

© 2026 travalcon.com — A Project DDIAM LP Business Initiative | christian@travalcon.com | www.travalcon.com 10
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6. Three Graphs, Three Business Objectives

The most advanced organizations do not build one generic knowledge graph. They build
purpose-built graphs, each with a distinct business owner and a distinct objective.

Graph Type What It Connects Primary Business Owner

Evidence Graph Studies, publications, guidelines, Medical Affairs
and claims — the scientific
backbone behind every
approved statement

Scientific Exchange Graph Diseases, therapies, evidence, Medical Affairs / Medical
and HCP questions — the Information
structure that powers Al-ready
scientific dialogue

Customer Intelligence Graph HCPs, interests, content, and Commercial / Marketing
engagement behavior — the
layer that feeds personalization
and next-best-action

Worked Example: The Scientific Exchange Knowledge Graph

For most pharmaceutical organizations, the recommended starting point is not a generic
medical knowledge graph — it is a Scientific Exchange Knowledge Graph centered on one
disease area, with nine connected entity types feeding directly into the questions HCPs
actually ask: Disease, Patient Population, Biomarker, Guideline, Study, Publication, Therapy,
Claim, and — closing the loop — Medical Information Response and HCP Question. The
objective is never knowledge storage for its own sake. It is to power Medical Information
copilots, MSL copilots, Al-ready HCP portals, and scientific exchange assistants.

11
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7. The Graph Across the Clinical-Commercial
Continuum

7.1 Diagnosis Knowledge Graphs

Recent research demonstrates that knowledge graphs materially improve diagnostic
reasoning when integrated with large language models. The DR.KNOWS system, which
integrates UMLS-based knowledge graphs with LLMs, outperformed both a keyword baseline
(QuickUMLS) and unaugmented LLMs across two real-world EHR datasets, providing
contextually relevant knowledge paths and reducing diagnostic errors by grounding model
outputs in structured medical knowledge. Early studies report diagnostic accuracy
improvements in the 5-15% range when a knowledge graph grounds the reasoning process.
An emerging pattern — Patient Journey Knowledge Graphs — extends this by modeling
temporal and causal relationships across encounters, diagnoses, and outcomes, enabling
longitudinal reasoning and earlier risk stratification.

7.2 Treatment Knowledge Graphs

Treatment-focused graphs connect therapy, mechanism of action, dosing, safety information,
and outcome evidence — supporting therapy selection, dosing optimization, and safety
management from a single, evidence-linked structure. Patient-Centric Knowledge Graphs
extend this further, integrating genetics, lifestyle, medical history, and real-world data to
support precision medicine, treatment-plan optimization, and predictive modeling. The
clearest emerging trend is the multimodal graph: genomics, wearables, imaging, and clinical
notes increasingly feed the same connected model rather than four disconnected systems.

7.3 Sales & HCP Engagement Knowledge Graphs

Commercial and Medical Affairs teams increasingly use the same graph infrastructure to
deliver evidence-linked, personalized, and compliant HCP engagement — connecting HCP
specialty and interest profiles to the content modules, claims, and channels most relevant to
them. This is where the Knowledge Graph Framework™ and the BCB Framework™ converge:
the graph supplies the verified evidence and entity structure; BCB's archetype and modular
content system supplies the delivery logic. Neither is complete without the other.

© 2026 travalcon.com — A Project DDIAM LP Business Initiative | christian@travalcon.com | www.travalcon.com 12
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8. Al, GraphRAG, and the Economics of Grounding

Retrieval-augmented generation without a graph retrieves text passages; it does not retrieve
verified facts or their relationships. GraphRAG — retrieval augmented by an underlying
knowledge graph — is the architecture that closes this gap, and the market and research
evidence for it is now substantial.

The Market and Evidence Case

Gartner projects that more than 50% of Al agent systems will use context graphs — an
advanced form of knowledge graph purpose-built for Al — by 2028

The global knowledge graph market is estimated in the $1.9-3.5B range in 2026,
projected to reach roughly $9.9-19.6B by the early 2030s at a 21-33% CAGR

72% of enterprises report at least one Al workload in production as of Q1 2026, up from
55% in 2024 and just 20% in 2020 — intensifying the demand for grounding
infrastructure that scales with that adoption

Independent evaluations show GraphRAG reducing hallucination rates relative to text-
only RAG by double-digit to majority margins in several published studies, while also
reducing the token volume required per query

The evidence is not uniformly one-directional — some studies find plain text-based RAG
retrieves more precisely on narrow, page-level lookups, and community-level GraphRAG
variants can still hallucinate on questions that should be answered “insufficient information.”
The practical implication is not that GraphRAG replaces RAG, but that neither replaces the
underlying requirement: a governed, evidenced graph is what makes retrieval — of any kind
— traceable back to a source a Medical or Compliance reviewer can verify.

© 2026 travalcon.com — A Project DDIAM LP Business Initiative | christian@travalcon.com | www.travalcon.com 13
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9. Implementation: The Three-Initiative Roadmap

Knowledge graph programs do not need to begin as an 18-month, full-scope commitment.
The recommended entry path is staged across three initiatives, each with its own scope,
duration, and decision gate — allowing an organization to prove value before committing to
scale.

1. Readiness & 3 months Define use cases and Investment case with
Feasibility Study KPlIs; inventory and phased roadmap
assess source systems; recommendation
evaluate platform
options and build-vs-
buy trade-offs

2. Single-Domain 6 months Design the ontology for ~ Working graph
Starter Pilot one narrow domain; prototype with query
normalize source examples

metadata; build a
working, query-able
graph prototype

3. Customer & HCP 9 months Extend the ontology to Validated pilot graph
Intelligence Pilot engagement data; with scale-up business
connect 2-3 case

personalization use
cases; validate with
SME/user review;
define lightweight
governance

Each initiative maps onto the nine-phase methodology at increasing depth: the Feasibility
Study covers Phases 1-3, the Single-Domain Starter adds Phases 4—7 on one domain, and
the Customer & HCP Intelligence Pilot adds Phases 8-9 plus lightweight governance on a
second, broader domain. A parallel six-phase project-planning view — Define, Ontology
Design, Data Preparation, Extraction & Integration, Graph Modeling & Enrichment, Validation
& Deployment — typically spans 42 to 64 weeks end-to-end and produces ten concrete
deliverables, not merely a populated database: ontology, data inventory, extraction pipeline,
normalized data, the graph itself, provenance metadata, a validation report, an inference
engine, documentation, and a deployed application layer.

14
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10. lllustrative Program Outcomes

Featured Case: Content Inventorisation & Global Consolidation

A top-10 pharmaceutical manufacturer carried 15+ unindexed local document
management systems across regional operations, causing significant knowledge leaks
and duplicated effort.

A four-step discovery engine — repository assessment, content inventory, quality and
redundancy analysis, consolidation roadmap — produced a centralized content
topology map.

Result: 15+ repositories consolidated into one governed inventory; the redundant global
content footprint reduced by approximately 30%, establishing the foundation the
subsequent taxonomy and graph workstreams were built on.

Repositories with a governed Unclear / fragmented across 15+  Single governed master
owner systems inventory

Metadata harmonization Inconsistent across regions 90% within 9 months
Content discovery time Baseline 50% faster
Hallucination incidents (12 Not measured 0 recorded

months live)

These are the outcomes of programs run to the workstream and methodology structure
described in Sections 3 and 4 — presented here as an illustration of what the framework
delivers when the sequencing discipline (consolidate, standardize, connect) is followed rather
than skipped.

15
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11. Industry Deep-Dive: Life Sciences — The Medical
Knowledge Graph

11.1 The Pharmaceutical Evidence-to-Al Problem

Life sciences is the origin and the most extensively validated context for the Knowledge Graph
Framework™. A global pharmaceutical brand operating across 30+ markets generates
thousands of content assets per product per year, each theoretically traceable to clinical
evidence — yet in practice, the link between a marketing claim and the study that supports it
is frequently maintained in someone's memory, not in a system. A medical knowledge graph
makes that link a structural property of the content itself: every claim connects to its supporting
evidence, every evidence node connects to its source study, and every study carries its
outcome and population data as queryable attributes.

11.2 Regulatory Governance Embedded in the Graph

The Medical-Legal-Regulatory review process is the tightest constraint in pharmaceutical
content operations, and it is also the process a governed knowledge graph is best positioned
to support. Because every claim in the graph is explicitly linked to its supporting evidence and
its MLR approval status (Section 2.3, Relationship Group 6), review shifts from re-verifying a
claim's evidentiary basis from scratch to confirming a link that already exists and is versioned.
This does not replace medical or regulatory judgment — it removes the manual reconstruction
work that currently consumes most of a reviewer's time.

© 2026 travalcon.com — A Project DDIAM LP Business Initiative | christian@travalcon.com | www.travalcon.com 16
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12. Industry Applicability: Financial Services &

Industrial B2B

The same three-layer architecture — entities, relationships, evidenced metadata — translates
directly beyond life sciences, with industry-specific instantiation of the entity and relationship

model.

Core Entities Primary Graph Objective

Financial Services & Insurance

Industrial B2B & Manufacturing

Products, risk factors, regulatory
disclosures, fee structures,
customer profiles

Products, technical
specifications,
standards/certifications,
maintenance and service history

Risk & compliance graph: linking
every disclosure and
recommendation to its regulatory
basis (MIFID Il, GDPR, national
consumer protection rules) — the
FS equivalent of MLR-linked
claims

Asset knowledge graph: linking
every technical claim to a
certified specification or test
result, and every maintenance
recommendation to equipment
history

In both verticals, the same governance principle applies: an Al system that recommends a

financial product or a maintenance action is making a claim, and that claim needs the same

evidenced, versioned, traceable structure that a pharmaceutical claim requires under MLR.

17
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13. Competitive Benchmarking: Graph-Grounded vs.
Ungrounded Al

Ungrounded Content Estate Graph-Grounded Estate

Traceability of Al-generated Anecdotal at best; not Every claim traceable to source,

claims systematically verifiable version, and approval status

Information retrieval time Baseline Up to 60% faster once the graph
is live

Metadata consistency across Inconsistent; same concept 90%-+ standardization achievable

repositories tagged multiple ways within 9 months

Hallucination exposure Unmeasured / unmanaged Governed via mandatory
validation gate and metadata
layer

Regulatory credibility (FDA Al Documentation reconstructed Traceability built into the data

guidance alignment) per submission structure by design

The pattern is consistent with what the BCB Framework™ found in content operations more
broadly: technology investment without architectural investment automates whatever
condition already exists. Ungoverned content produces ungoverned Al, faster. A governed
knowledge graph produces governed, explainable Al at the same speed.

18
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14. Organizational Readiness for Knowledge Graph
Programs

Readiness Dimension Assessment Criteria

Executive Sponsorship A knowledge graph program requires CDO/CMO-
level ownership able to answer “what business use
case does this serve” before any modeling begins
— not a data-team initiative launched without a
defined objective

Cross-Functional Alignment Medical Affairs, Regulatory, Commercial, IT, and
Data & Analytics must share governance authority;
the graph spans all of their content and evidence

Purpose-First Discipline The single most common failure mode is building a
graph before defining its purpose — readiness
means the use case is defined before the ontology

Data & Source Readiness Internal systems (Medical Information databases,
approved claims, study reports) and external
registries (PubMed, ClinicalTrials.gov, NCCN,
ESMO) must be identified and access-cleared in
advance

Technology Alignment No specific graph database is mandated, but the
organization should evaluate Neo4j, Amazon
Neptune, Stardog, or GraphDB against its scale
and compliance requirements in Phase 1

19
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15. Strategic Implications for CDOs, CMOs, and
Chief Medical Officers

The Knowledge Graph Framework™ reframes a question that many organizations are
currently asking backwards. The question is not “which Al tool should we deploy for Medical
Information, MSL support, or HCP engagement?” That question, asked first, consistently
produces the pattern described in Section 1: a fluent, ungrounded pilot that cannot survive a
compliance review.

The question that determines whether an Al investment becomes durable infrastructure or a
stalled pilot is: “what is our Al system grounded in, and can we prove it?” For Chief Medical
Officers and Chief Data Officers operating in regulated environments, the knowledge graph is
not a data-engineering side project. It is the infrastructure decision that determines whether
every subsequent Al investment compounds in value or has to be rebuilt each time
governance catches up with it.

© 2026 travalcon.com — A Project DDIAM LP Business Initiative | christian@travalcon.com | www.travalcon.com 20
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16. Five Lessons from Knowledge Graph

Implementations

1. Purpose before architecture, every time

2. Entity resolution is where quality is won or lost

3. Governance embedded beats governance

appended

4. Start with one graph, not a generic platform

5. The graph is a compounding asset

The single most common failure across
implementations is building the graph before
defining the business use case it must serve.
Purpose-first discipline in Phase 1 predicts
success more reliably than any technical decision
made later

Standardizing synonyms and canonical entities

(Phase 6) is unglamorous and consistently under-
resourced — yet it determines whether the graph
reasons correctly or silently duplicates knowledge

Programs that build the mandatory validation gate
and metadata layer into Phase 8 from day one
outperform those that treat governance as a retrofit
once the graph is already in production

Organizations that begin with a single, purpose-
built Scientific Exchange or Evidence Graph reach
a validated pilot faster than those that attempt a
generic, all-purpose medical knowledge graph from
the outset

Provenance, resolved entities, and validated
relationships accumulate with every cycle. An 18-
month-old governed graph is exponentially more
valuable than one built last quarter — the same
compounding-asset logic the BCB Framework™
observes in its module library

21
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Appendix: Reference Architecture & Quick
Reference

The Complete Knowledge Graph Alignment Chain

CONTENT LAYER: Fragmented repositories — consolidated, governed master
inventory (Workstream 1)

SEMANTIC LAYER: Standardized taxonomy and metadata — entity-relationship
ontology (Workstreams 2—3, Phases 1-3)

GRAPH LAYER: Extracted, resolved, validated entities and relationships - populated,
governed graph (Phases 4-8)

Al LAYER: Graph connected to RAG / GraphRAG - grounded, traceable, explainable
Al outputs (Phase 9)

Maturity Level Quick Reference

Maturity Level Characteristics Priority Actions

L1 Fragmented No inventory, no shared Content audit; use-case
taxonomy, no defined Al use definition; feasibility study
case; content managed as
documents

L2 Emerging Master inventory exists; Taxonomy & tagging
taxonomy standardization governance; ontology design
underway; graph awareness workshop

present but no ontology yet

L3 Defined Ontology defined; single-domain  Single-domain starter pilot; entity
graph prototype live; validation resolution scale-up
gate operating

L4 Advanced Multiple purpose-built graphs Cross-domain scale-up;
(Evidence, Scientific Exchange, continuous validation;
Customer Intelligence) live and Al/GraphRAG optimization
Al-connected; governance and
metadata fully embedded

Implementation Checklist: 15 Milestones Across the Three-Initiative
Roadmap

Initiative 1 — Readiness & Feasibility Study (Months 1-3)

[1 Executive sponsor identified (CDO / CMO)

[] Business use cases and success KPIs defined

[1 Source systems and content estates inventoried and assessed
[0 Platform and architecture options evaluated (build-vs-buy)

22
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O Investment case and phased roadmap approved

Initiative 2 — Single-Domain Starter Pilot (Months 4-9)

[J Ontology and entity-relationship model designed for the chosen domain
[l Source metadata normalized; crosswalks built

1 Graph prototype populated in a standard engine (e.g. Neo4j)

L1 Query examples and working demo delivered

[1 Lessons-learned note and scale-up options documented

Initiative 3 — Customer & HCP Intelligence Pilot (Months 10-18)
1 Ontology extended to HCP / customer engagement entities

1 CRM, campaign, and content-interaction data integrated

1 2-3 personalization / insight use cases connected and demoed

1 SME / user validation completed; quality scorecard produced

[ Lightweight governance model and scale-up business case defined
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Knowledge Graph Framework™ | Semantic Content Intelligence for Regulated Industries

The Knowledge Graph Framework™ in Three Principles

1. A knowledge graph is not a data project. It is the grounding layer every Al investment
depends on.

2. Purpose comes before architecture. The most expensive knowledge graphs are the
ones built before anyone defined what question they must answer.

3. Governance is not a constraint on Al. It is the property that makes Al usable in a
regulated environment at all.

About the Knowledge Graph Framework™ and
travalcon.com

The Knowledge Graph Framework™ is a proprietary methodology developed and validated
by travalcon.com, a Project DDIAM LP business initiative based in Minchen and Toronto,
connecting fragmented enterprise content into governed, Al-ready semantic layers for
pharmaceutical, financial services, and industrial B2B organizations.

travalcon.com specializes in Al-driven consulting and solutions for marketing, sales, and
service transformation in regulated industries. Through its Al brands — Al Market Dynamics
and Al Content Excellence — travalcon.com helps organizations deploy the full potential of
artificial intelligence within a structured, governed, compliance-ready content and knowledge
architecture.

To discuss Knowledge Graph Framework™ implementation for your organization:

Christian Schneider

Knowledge Graph Framework™ — Semantic Content Intelligence
christian@travalcon.com | +49 162 170 8062
www.travalcon.com/knowledge-graph

travalcon.com — A Project DDIAM LP Business Initiative
Munchen - Toronto
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