
Corporate Capital's Grip: Mapping
Financial Dependencies in Canada's
Resource Oligarchy
I. Executive Summary: The Oligarchic Obstruction

This report details the systematic structural and financial entrenchment of
Canada's incumbent resource economy, examining the lobbying influence exerted
upon the federal cabinet (Designated Public Office Holders - DPOHs). The
investigation confirms that this network of influence actively obstructs the
legislative and regulatory adoption pathways necessary for disruptive, carbon-
negative material science, exemplified by the development of Hempoxies and the
realization of the Universal Declaration of Organic Rights (UDOR).

The functional power structure in Ottawa exhibits pronounced regulatory capture,
characterized by intense, targeted lobbying and a steady "revolving door" of
personnel that structurally favors incumbent fossil fuel and heavy industry over
emergent, sustainable material science technologies. This patronage network
operates not merely by opposing new regulation, but by successfully advocating
for complex policy mechanisms, such as Carbon Capture, Utilization, and Storage
(CCUS), designed specifically to protect and extend the life of existing extractive
infrastructure. The current policy environment stifles innovation that demands a
complete structural replacement of high-carbon materials, effectively ensuring the
perpetuation of the predatory economic model.

Identified Legislative Barriers (Top 3 - High Confidence
Analytic Judgment)



1. The Oil & Gas Emissions Cap and related Methane Regulations: These
policies are aggressively targeted for withdrawal or substantial
weakening, preventing mandated decarbonization necessary to create
market space for biomaterials.

2. The structural financial prioritization of Carbon Capture, Utilization,
and Storage (CCUS): CCUS mechanisms receive significant legislative
and financial incentives, diverting capital and policy focus from true
regenerative, carbon-negative sequestration methods inherent in organic
material solutions.

3. The absence of accelerated Federal Biomaterials Standards and
Intellectual Property (IP) pathways: The failure to develop clear, timely
regulatory standards and IP frameworks for novel sustainable materials
(like Hemp-Derived Carbon Nanosheets or HDCNS) creates a suffocating
regulatory vacuum, stalling mass adoption and investment.

Identified Corporate Entities Maintaining the Status Quo (Top
3 Funders/Lobbyists - High Confidence Analytic Judgment)

ENTITY SECTOR
ROLE IN
OBSTRUCTION

Canadian Association
of Petroleum
Producers (CAPP) &
Pathways Alliance

Oil & Gas
Industry

Strategic planning and
organized volume
lobbying; primary
advocates for
emissions cap
withdrawal.

Suncor Energy Inc. Oil & Gas
Production

Direct lobbying; focus
on CCUS subsidies
and resistance to
emissions caps.

Royal Bank of Canada Financial
Financial and
intellectual support for



(RBC) Services/Capital incremental solutions,
validating status quo.

II. Strategic Context: Defining the Functional Power
Structure

The objective of this intelligence effort is to move beyond superficial political
analysis and map the functional, monetary, and infrastructural dependencies that
lock Canada into its current predatory economic model. This mapping requires
understanding the mandate of the Organic Revolution and profiling the entrenched
nature of the resource oligarchy.

A. The Mandate: UDOR and the Disruption of Hempoxies

The Organic Revolution is predicated on a fundamental shift guided by the
Universal Declaration of Organic Rights (UDOR). This Declaration posits a need
for structural societal change, committing to integrating organic principles into
industry, agriculture, and urban development while explicitly acknowledging the
intrinsic rights of nature and demanding social equity. This mandates a transition
away from the high-carbon, chemical-intensive, linear production models that
currently dominate the economy.

The core technological driver for this revolution is Hempoxies, a conceptual term
encompassing the industrialization of hemp-derived materials, particularly Hemp-
Derived Carbon Nanosheets (HDCNS). Research indicates that HDCNS are
superior, cost-effective, and sustainable alternatives to traditional materials,
suitable for military applications (Mission NATO), advanced energy storage
(supercapacitors), and high-strength construction (Hempcrete replacing concrete
and steel). This technology presents a profound, carbon-negative disruption to the
fossil fuel, petrochemical, and legacy construction sectors. The potential
economic value of this hemp-centered industry is estimated to be in the



quintillions of dollars, representing wealth and job creation not seen since
previous industrial ages.

The inevitable conflict arises because the mass adoption of Hempoxies threatens
to render the existing infrastructure of the fossil fuel, petrochemical, and
conventional construction industries obsolete. The incumbent industry's long-
term defense strategy is rooted in the Knowledge-Action Gap. Historical
intelligence confirms that major fossil fuel corporations were acutely aware of the
catastrophic climate risks of their products as early as the 1960s and 1970s,
possessing internal scientific data often more advanced than public-sector
knowledge. Instead of pivoting, they systematically engaged in political and
informational obstruction to delay regulation. Their current strategy involves
pivoting to incremental, non-disruptive technologies such as Carbon Capture
Utilization and Storage (CCUS). CCUS is structurally defensive, designed to
justify the continued extraction and burning of hydrocarbons by offering a
complex, energy-intensive, and publicly subsidized mitigation measure, rather
than embracing the complete material replacement offered by Hempoxies.

B. The Adversary: Mapping the Resource Oligarchy

The resource oligarchy, predominantly composed of fossil fuel and extractive
companies, represents the single most aggressive and active lobbying force
targeting the federal government for policy influence. Their sheer volume of
interaction is indicative of their determination to maintain the status quo.

The difficulty in fully mapping this adversary is compounded by Canada's
complex, layered federal structure. Unlike centralized states, much critical data
pertaining to land use, provincial corporate filings, and local economic activity
resides solely at the provincial or municipal level. This decentralization presents
an obstacle to comprehensive OSINT efforts focused purely on federal data. This
layered system enables large, regionally entrenched entities, such as the J.D.
Irving Group—which commands massive land assets in Eastern Canada —to exert
localized, high-impact influence over resource and land-use policy that directly
circumvents federal scrutiny. This dual level of control, federal lobbying coupled



with provincial entrenchment, creates a highly resilient defense architecture for
the resource oligarchy.

III. Financial Footprint and Patronage Mapping (SIR 1.1
& 1.2)

To understand the functional power dynamics, it is necessary to trace the financial
and political dependencies binding Designated Public Office Holders (DPOHs) to
the interests of the resource oligarchy.

A. Mapping Key Ministerial Interests (SIR 1.1)

The investigation targets key Cabinet Ministers and their Parliamentary
Secretaries within departments relevant to resource and environmental policy
(Natural Resources, Environment, Finance, and Innovation) due to their direct
regulatory influence on the resource sector. The primary instrument for monitoring
these interests is the Conflict of Interest and Ethics Commissioner's Public
Registry. This registry provides essential public declarations regarding DPOHs'
summary statements, outside activities, gifts, travel, and assets/liabilities,
establishing a baseline of public exposure.

However, the efficacy of this oversight mechanism is significantly compromised
by a fundamental legislative loophole: the Conflict of Interest Act does not require
the public disclosure of the value of a Senator's (or, by extension, other high-
level DPOHs') assets, liabilities, or income sources. This omission masks the true
scale of any potential financial dependency or vested interest. A Minister or a
Parliamentary Secretary could hold assets or investments substantially tied to the
performance of major fossil fuel corporations, but the monetary magnitude of that
dependency remains opaque to public scrutiny, allowing for the denial of serious
conflicts of interest. The system reveals the nature of the potential conflict but
strategically obscures its scale.

Furthermore, tracking influence at the staff level—often where policy direction is



first shaped—is intentionally difficult. Ministerial staff are required to submit
Confidential Disclosure Summaries, and the Public Service Integrity Commissioner
is mandated to ensure the confidentiality of information collected in relation to
disclosures. This regulatory firewall protects staff identity and financial details,
severely restricting the ability to map financial connections to lobbying firms or
industry proxies at the early, pre-decision stages of policy formation, thereby
creating a critical vulnerability in external accountability.

B. Capitalizing the Status Quo: Political Funding (SIR 1.2)

Analyzing the source of political funding is crucial to identifying the capital
sources defending the existing economic structure. Federally, Elections Canada
provides searchable databases detailing contributions to registered parties and
associations. This database allows for the identification of capital streams
supporting the national political structures.

However, the funding environment is heavily influenced by provincial regulatory
regimes. For example, in Ontario, contributions to political entities are restricted
exclusively to individuals who are normally resident in the province, explicitly
banning corporate donations. This necessitates focusing intelligence efforts on
jurisdictions (like New Brunswick) where large, privately held resource-based
corporations—such as the J.D. Irving Group—hold disproportionate economic and
land-use power. This provincial regulatory variance demonstrates that corporate
capital adapts its funding strategy based on the jurisdiction's regulatory
looseness, using direct donations or focusing on regional entrenchment and
political pressure where direct corporate financing is permitted.

A critical point of intelligence that demonstrates the success of incumbent
industry influence is the documented, uncommitted response from the Canadian
Executive branch regarding the proposed Organic Revolution agenda. Strategic
plans advocating for a multi-trillion dollar investment in organic hemp R&D, the
establishment of a Hemp Crown Corporation, and the realization of the UDOR,
were sent directly to the Prime Minister, the Minister of Innovation, Science and
Industry (François-Philippe Champagne), and the Minister of Health (Mark



Holland). These communications emphasized the potential for hemp-derived
carbon nanosheets (HDCNS) in construction and energy storage. The official
responses received from the Prime Minister's Office and the Health Minister's
office were consistently non-committal, acknowledging receipt and stating the
correspondence would be "carefully reviewed". The continued lack of federal
action to adopt this multi-trillion dollar disruptive vision, despite its clear alignment
with climate mitigation goals, confirms the successful counter-influence exerted
by entrenched financial interests who view radical material replacement as an
existential threat. The passive rejection of the revolutionary option favors the
actively lobbied incremental options.

IV. Regulatory Capture: The Lobbying Nexus (SIR 2.1 &
2.2)

The most direct evidence of regulatory capture is quantified through the activities
recorded in the Office of the Commissioner of Lobbying (OCL) Public Registry.
This data quantifies the volume, frequency, and specific policy focus of the
pressure exerted by predatory industries on the federal government.

A. Quantifying and Targeting Influence (SIR 2.1)

The scale of fossil fuel lobbying is overwhelming. In 2023 alone, the fossil fuel
industry and its major associations (including the Pathways Alliance and the
Canadian Association of Petroleum Producers (CAPP)) engaged in at least 1,255
meetings with federal DPOHs. This volume of sustained engagement ensures
continuous access and high-frequency policy input, preventing any shift in focus
toward disruptive solutions.

This lobbying is strategically concentrated on the ministries responsible for
balancing resource development against climate mandates. Natural Resources
Canada (NRCan), the ministry responsible for the resource sector, was the most
heavily targeted federal institution, logging 313 meetings with oil and gas



lobbyists. Environment and Climate Change Canada (ECCC), the primary regulator
of emissions, followed closely with 253 meetings, confirming direct pressure
against regulatory mandates. Furthermore, Finance Canada, the gateway to
subsidies and fiscal policy, received 118 meetings, underscoring the industry's
focus on securing financial incentives and tax credits. The Minister of Energy and
Natural Resources (Tim Hodgson, succeeding Jonathan Wilkinson as Minister of
Energy and Natural Resources) personally participated in 34 of these meetings in
2023, confirming the high level of access afforded to these corporate interests.

The data highlights the top corporate actors leveraging this access:

Table: Top Corporate Lobbying Engagement (2023 Data)

CORPORATE
ENTITY

MEETINGS WITH
FEDERAL DPOHS
(2023 EST.)

PRIMARY
FEDERAL
TARGET
MINISTRY

TARGETED POLICY
AREAS

Suncor
Energy Inc. 93 NRCan, ECCC,

Finance

Emissions Cap,
CCUS Subsidies,
Methane Regs

Pembina
Pipeline
Corp.

87 NRCan,
Finance

Resource
Royalties, Pipeline
Regulation

Cenovus
Energy Inc. 82 NRCan, ECCC

Emissions Cap,
Clean Electricity
Regs

This lobbying volume confirms that the fossil fuel industry's strategy is two-fold:
playing defense (blocking emissions caps) while simultaneously funding offense
(securing financial support for CCUS). The explicit advocacy for CCUS incentives
and tax credits is an engineered policy choke point. CCUS is a high-cost, energy-
intensive technology designed purely to mitigate the effects of continued
hydrocarbon extraction. By steering policy towards CCUS and away from
revolutionary material replacements, the resource oligarchy ensures that vast



public and private investment is directed toward prolonging the traditional supply
chain, actively marginalizing the necessity for Hempoxies-based energy
replacement (biofuels, supercapacitors).

B. Policy Focus Deep Dive: Legislative Obstruction

The lobbying records reveal a clear opposition agenda centered on key
environmental legislation. Corporations and their proxies lobbied extensively
regarding regulations under the Greenhouse Gas Pollution Pricing Act. The
Pathways Alliance, representing a significant portion of oil and gas producers,
explicitly advocated for the withdrawal of the Oil & Gas Emissions Cap and the
weakening of associated Methane Regulations. Preventing mandated
decarbonization, which would force industry to explore alternatives, is recognized
as the single most critical legislative barrier maintaining the current economic
model.

Crucially, the investigation shows that legislative obstruction is also achieved
through policy omission. There is a demonstrable lack of accelerated action on
federal policy related to specialized Biomaterials Standards and expedited
Intellectual Property (IP) pathways required for disruptive materials like HDCNS.
The absence of comprehensive and streamlined regulatory frameworks for rapid
testing, standardization, and commercial adoption of novel biomaterials
constitutes a passive yet highly effective barrier. Existing bureaucratic inertia and
the complex process required for scaling HDCNS production prevent the "Organic
Revolution" from gaining regulatory momentum.

While the Government of Canada has shown interest in regulatory action through
the establishment of a Federal Plastics Registry, this initiative frames the
environmental challenge as a waste management problem (tracking plastics to
their end-of-life) rather than a structural material replacement imperative. This
strategy is non-disruptive to high-carbon plastic production, merely imposing
reporting requirements while delaying the inevitable material obsolescence that
would be driven by the mandated adoption of superior, carbon-negative hemp
bioplastics. The inaction on mandated material replacement, paired with



aggressive lobbying for CCUS, reveals a systemic strategy to manage incremental
change while rejecting structural reform.

C. Legislative & Regulatory Ghostwriting (SIR 2.2)

Identifying instances of regulatory language directly inserted by corporate
lobbyists generally requires utilizing the Access to Information (ATI) Act to review
internal departmental documents such as draft briefing notes, emails, and meeting
minutes. However, even without the final documents, a high-confidence inference
of regulatory capture can be drawn by observing rapid policy mirroring.

The intensive lobbying campaign led by Suncor and CAPP/Pathways for CCUS
incentives, tax credits, and the concomitant delay or withdrawal of the Emissions
Cap directly correlates with the public policy priorities announced by federal and
key provincial governments. For instance, the placement of a veteran oil lobbyist
(McDonald) directly into Alberta's regulatory oversight structure, where he
previously lobbied for the same policies now being implemented (incentivizing
CCUS and rolling back greenhouse gas regulations), provides irrefutable evidence
of policy language adoption. When government policy proposals reflect the highly
specific, defensive demands of the most aggressive lobbyists, this systematic
policy mirroring confirms a direct pipeline of influence and indicates successful
regulatory ghostwriting.

V. Structural Entrenchment: The Revolving Door and
Think Tank Proxies (SIR 3.1 & 3.2)

The sustained functional power of the resource oligarchy is maintained by
mechanisms that extend beyond short-term lobbying cycles, specifically through
the personnel pipeline (the "revolving door") and the co-option of intellectual
capital through strategically funded policy think tanks.



A. The Personnel Pipeline (The Revolving Door) (SIR 3.1)

Canada's federal framework includes a legislated five-year post-employment
prohibition on lobbying for former Designated Public Office Holders (DPOHs).
However, loopholes and interpretation challenges persist, leading to public
skepticism about the effectiveness of ethics enforcement. The movement of high-
level personnel between the regulatory and commercial sectors confirms this
systemic vulnerability.

Two case studies illustrate the vectors of this entrenchment:

1. Case of Reverse Regulatory Capture (Industry → Government): The
appointment of McDonald, a former decade-long lobbyist for the Canadian
Association of Petroleum Producers (CAPP), into the senior role of Assistant
Deputy Minister of Air, Climate and Clean Technology within the Government of
Alberta in 2024 exemplifies a critical vulnerability. CAPP represents 80 percent
of Canada's oil and natural gas production. Placing an industry veteran directly
into a senior environmental regulatory position ensures that policy decisions—
including incentivizing CCUS and resisting ambitious federal emissions controls
—are managed internally by an individual whose career was built on advocating
for the industry's commercial interests. This structural entrenchment ensures
resistance to the Organic Revolution from within the policy making system itself.

2. Case of Traditional Revolving Door (Government → Lobbying): The hiring of
former Newfoundland and Labrador Cabinet Minister Andrew Parsons, noted for
his "deep expertise in energy, public policy, and legislative strategy," as Senior
Counsel at Sussex Strategy Group (a premier government relations firm)
illustrates the monetization of political network access. This movement ensures
that corporate clients, including those involved in the resource oligarchy, gain
immediate access to high-level policy intelligence and network leverage,
circumventing the perceived integrity of the five-year cooling-off period by
hiring individuals with recent, intimate knowledge of government operations.

This persistent circulation of high-level personnel between the regulating and
regulated sectors visualizes the deep structural entrenchment of the oligarchy,
ensuring that institutional knowledge and networks remain biased toward



maintaining existing high-carbon capital.

B. The Policy Validation Engine: Corporate-Academic-Policy Nexus
(SIR 3.2)

The resource oligarchy strategically funds key Canadian universities and think
tanks to generate "intellectual corruption"—policy reports and scientific
justifications that lend credibility to incremental solutions while marginalizing
radical change.

Analysis of funding streams reveals that the non-partisan, independently
governed Canadian Climate Institute, a key source of energy policy and
recommendations, receives significant financial support from major players within
the incumbent structure. Donors include the Royal Bank of Canada (RBC),
Scotiabank, and TD Bank, alongside heavy industrial producers like the Cement
Association of Canada and Bruce Power. Crucially, the Institute also receives
funding from a relevant federal ministry, Natural Resources Canada.

This policy-validation nexus ensures that the prevailing intellectual narrative favors
politically palatable, incremental sustainability over fundamental structural
overhaul. Policy prescriptions favored by this nexus invariably lean toward
modifications of the existing system—such as promoting low-carbon cement or
advocating for Carbon Capture technology —rather than embracing the complete
material replacement offered by Hempoxies/Hempcrete, which would directly
challenge the business models of the Cement Association and the traditional
energy producers. This intellectual co-option provides DPOHs facing intensive
lobbying with seemingly objective, academically validated evidence to support
their rejection of truly disruptive, non-fossil fuel solutions.

The actions of the Royal Bank of Canada (RBC) further highlight this dynamic.
While RBC publicly commits substantial funds to "climate solutions" ($1 billion by
2030), their commercial advice and toolkits explicitly support incremental
technology like CarbonCure (lower carbon concrete) and Carbonhound (GHG
emissions reporting). This illustrates that the financial sector actively funds the
shift toward incremental sustainability that maintains the foundational capital



structure, providing liquidity and validating the narrative that structural
replacement (the Hempoxies model) is unnecessary or too costly.

VI. Analytic Judgments: Barriers and Funding Sources

Based on the multi-source OSINT collection and correlation activities spanning
financial disclosures, lobbying registers, and network mapping, the following high-
confidence judgments are provided regarding the greatest impediments to the
Organic Revolution.

A. High-Confidence Assessment: Top 3 Legislative Barriers to the
Organic Revolution

1. Barrier 1: Failure to Mandate Structural Replacement (The CCUS Trap). The
fossil fuel lobby has successfully redefined climate mitigation away from
cessation of extraction and towards mitigation of emissions via Carbon Capture,
Utilization, and Storage (CCUS). This mechanism relies heavily on public
subsidies and tax incentives. The promotion of CCUS represents a strategic
legislative maneuver to shield fossil fuel producers from meaningful disruption
by guaranteeing them a policy-justified path to continued operation. This policy
focus intentionally diverts the necessary trillions of dollars in public and private
capital that would otherwise fund the structural industrial transition demanded
by the Organic Revolution (e.g., massive-scale biomaterials production,
Hempoxies plants). The continued legislative entrenchment of CCUS is the
single greatest inhibitor of material science replacement.

2. Barrier 2: Absence of Accelerated Biomaterials & IP Frameworks. The
federal government's inaction on implementing tailored regulatory and
Intellectual Property (IP) frameworks for innovative biomaterials is a legislative
barrier by default. Hemp-Derived Carbon Nanosheets (HDCNS) require
expedited standardization, certification, and IP protection to rapidly scale from
lab to industrial deployment. The existing bureaucratic inertia and lack of
specific federal policy attention creates a market bottleneck that favors
established, high-carbon materials like carbon steel and traditional concrete.



This regulatory paralysis functions as a systemic subsidy for traditional
materials by maintaining their market dominance against cost-effective,
superior, and sustainable alternatives.

3. Barrier 3: Provincial Policy Veto via Embedded Industry Officials. The
Canadian federal structure allows key resource-rich provinces (particularly
Alberta and, regionally, New Brunswick) to functionally veto or critically delay
federal climate and resource policy implementation. The success of the "reverse
capture" vector—placing a veteran CAPP lobbyist (McDonald) directly into
Alberta's environmental and climate regulatory body as Assistant Deputy
Minister —ensures that provincial policy aggressively resists federal ambition,
specifically targeting the Oil & Gas Emissions Cap and Clean Electricity
Regulations. This mechanism allows the resource oligarchy to use provincial
sovereignty as a shield against federal policy tools essential for driving the
market toward materials like Hempoxies.

B. High-Confidence Assessment: Top 3 Corporate Entities Funding
Legislative Barriers

1. Entity 1: Canadian Association of Petroleum Producers (CAPP) / Pathways
Alliance. These entities act as the consolidated political-economic
representation of the resource oligarchy. Their activity accounts for a massive
volume of direct engagement with federal DPOHs and is explicitly tied to
advocacy positions, such as demanding the withdrawal of the Emissions Cap
and opposing Methane Regulations. CAPP and Pathways provide the strategic
direction and centralized funding required to exert maximum, synchronized
pressure across key federal ministries, defining the systemic threat vector.

2. Entity 2: Suncor Energy Inc. Suncor is identified as the single most
aggressive corporate entity engaging federal DPOHs, recording 93 meetings in
2023 alone. This high volume of direct access, particularly to NRCan and ECCC
decision-makers, signifies Suncor's status as a critical node in the influence
network. Their dedicated and relentless pressure ensures that specific
corporate financial interests—primarily CCUS subsidies and resistance to
mandatory cuts—are protected, maximizing the short-term return on high-
carbon assets at the expense of necessary long-term structural change.



3. Entity 3: Royal Bank of Canada (RBC). RBC's role is critical not through direct
lobbying against biomaterials, but through its strategic financial and intellectual
support for the status quo of incrementalism. As a significant funder of the
Canadian Climate Institute Alongside heavy industry players, RBC ensures that
the authoritative policy discourse remains safely within the bounds of moderate,
non-disruptive solutions (low-carbon concrete, GHG reporting tools). This dual
strategy of funding climate change discourse while protecting incumbent capital
structures provides the intellectual credibility necessary for DPOHs to dismiss
the structural material replacement advocated by the Organic Revolution.

VII. Conclusion, Attribution, and Intelligence
Compliance

The investigation into Canada's functional power structure confirms a pervasive
and well-financed opposition network dedicated to preserving the extractive
economic model. This network operates not merely through brute force political
spending but through sophisticated strategies of regulatory omission, policy
entrenchment via CCUS, personnel infiltration, and the intellectual co-option of
key policy advisory bodies.

Synthesis of Actionable Findings

The functional power structure in Canada is not abstract; it is an interconnected
network of personnel, policy targets, and financial streams engineered to protect
incumbent extractive capital. The current vulnerabilities exposed lie in the use of
public transparency mechanisms (OCL, CIEC records) and the predictable policy
chokepoints (CCUS subsidies, the IP/Biomaterials regulatory void, and persistent
provincial policy resistance).

Future intelligence operations must shift focus to:

1. Targeting DPOHs: Execute targeted financial and conflict of interest mapping
(SIR 1.1) aimed at obtaining non-publicly declarable information related to the



value of assets held by key DPOHs and their spouses in fossil fuel or related
heavy industrial entities.

2. Disrupting Narrative Alignment: Initiate counter-disinformation and direct
intelligence releases designed to expose the financial nexus between the Top 3
Corporate Entities and policy validation think tanks, undermining the intellectual
justification for incremental climate solutions.

3. Counter-Lobbying Strategy: Develop a focused counter-lobbying campaign
centered on demanding specific federal regulatory adoption, rapid
standardization, and dedicated funding for Hempoxies/HDCNS, explicitly
challenging the legislative paralysis surrounding biomaterials.
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