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The article explores the strategic importance of in-house product development in private maxillofacial practice to
integrate clinical innovation with business sustainability. The study identifies that the traditional service-based healthcare
model limits profitability due to dependence on chair-time, local competition, and operational costs. Conversely, developing
proprietary, biocompatible products — particularly hydroxyapatite-based toothpaste and mouthwash — enhances revenue
diversification, patient loyalty, and clinic brand value. This study aims to examine both the clinical and entrepreneurial
rationale for in-house product creation and propose a practical framework for private dental and surgical clinics. The
research applies a mixed-method approach combining literature review, international benchmarking, and a case study of
a Ukrainian maxillofacial clinic introducing hydroxyapatite oral care products. Results demonstrate a 36% reduction in
dentin hypersensitivity, a 72% increase in patient trust, and new B2B collaborations contributing up to 18% of total clinic
revenue. The findings confirm that proprietary formulations improve clinical outcomes and transform private clinics into
innovation-driven enterprises with sustainable business models. The study concludes that in-house product development
represents a dual pathway for strengthening clinical quality and financial resilience, serving as a model for future-
oriented private healthcare systems.
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practice, biomimetic materials.

Ckopo0orau Bajepis. Ctpareriuna poJib po3po0Ku BHYTPIlIHIX NPOAYKTIB VISl PO3BUTKY LLeJICNHO-
JIMLEBOI MPAKTUKHA

Y cmammi posenanymo cmpameziune 3uauenns pospooKu 61acHux RPOOYKmie y npueamHitl ujenenHo-1uyesitl npax-
muyi K iIHCMpyMeHmy NOEOHAHHA KITHIYHUX THHOBAYill ma nionpuemMHuybkoi cmitikocmi. Becmanoeneno, wo mpaouyiii-
Ha cepeicHa MoOeilb MeOUYHUX 3aK1A0I8 0OMeNHCYe NPUOYMKOGICMb KIIHIK Yepe3 3aledCHICMb 8I0 KIIbKOCMI NPUtiomis,
JIOKAIbHY KOHKYPEHYIlo ma 6UCOKY cobieapmicmyb onepayiunoi disienocmi. Hamomicms cmeopenns énacnux biocymic-
HUX NPOOYKMI8 — 30Kpema 2iopoxkcuanamumtoi 3yOHoi nacmu ma onoaicKyeaya — 3abesneyye ousepcuirayiro 00xoois,
niOBUUeHHSL I0ANbHOCIT NAYIEHMIB 1 3MiYHeHHA OpeHOy KaiHiku. Memot 00cnioxcenHs € ananiz KAiHHUX ma OizHec-
OPICHMOBAHUX NepedyMO8 GHYMPIUHbOL pO3POOKU NPOOYKMIE, a MAKOiC PO3POONeHHA NPAKMUYHOL MOOeNT 01 npueam-
HUX CIMOMAMONOSIMHUX | XIpYPeIuHUX 3aK1a0is. JlocniodceHHs: 6a3yembcs HA NOEOHAHHI AHANIZY MINCHAPOOHO20 00CEIOY
MEOUUHO20 NIONPUEMHUYMEBA, KeUC-CMaodl YKPAiHCbKOL KIHIKU, W0 po3poduLa 61ACHi NPOOYKMU HA OCHOBI 2IOPOKCUa-
namumy, ma nopieuanui 3 npaxmuxamu Anonii, €C i CILIA. Pe3ynemamu noxazanu, wjo 6UKOPUCMAaHHs OIOMIMEMUUHUX
NPOOYKMIG CNpuse 3MeHweHHIo wymaueocmi 3y0ie na 36 %, spocmannio 0osipu nayicumise na 72 % i hopmysanuio Hogux
bisnec-kananie uepez B2B-cnisnpayto. 3acmocysants agmopcoKux ¢opmyn 0038014€ He auuie Nio8UWUmuy AKicmo JiKy-
6aHHA, a U Nepemeopumu KAiHiKy Ha IHHOBAYITIHULL YeHmp i3 61ACHUM GUPOOHUYUM NOMEHYIANOM. Y GUCHOBKAX OOIPYH-
MOBAHO, WO 6NPOBAOICEHHS 8ILACHUX NPOOYKMIG 3a0e3neuye 080CMOPOHHIL e(pekm — KiHiuHe 600CKOHANEHHs Ma (IHAH-
CO8y CIMINIKICTG — I MOJICE CIMAMU MOOELIIO OISl CIANI020 PO3GUMKY NPUSAMHOT MEOUYUHU.

Knrwouosi cnosa: ciopoxcuanamum, KiiHiuHe RIONPUEMHUYMBO, 61ACHI NPOOYKIMU, CIOMAMONO02IYHUTL MEHEONCMEHN,
iHHOBaYil' y npakmuyi, OiomiMemuyHi mamepianu.

Formulation of the problem in general form and  tive saturation limit profitability. As studies in health-
its relation to important scientific or practical tasks.  care economics have demonstrated, such dependency
In modern maxillofacial surgery, the strategic role  creates vulnerability to market fluctuations and hin-
of innovation extends beyond clinical practice and  ders long-term growth [22]. At the same time, global
encompasses entrepreneurial dimensions of health-  trends in personalized medicine and biomaterial devel-
care delivery. Traditionally, private clinics have relied ~ opment encourage medical institutions to shift toward
almost exclusively on service-based revenue, where  hybrid business models that combine treatment ser-
patient volume, high operational costs, and competi-  vices with proprietary product innovation.
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The central problem addressed in this study is the
lack of strategic frameworks enabling private surgi-
cal and dental clinics to develop and commercialize
their medical or cosmetic products. While large cor-
porations dominate the field of biomaterials, smaller
private clinics increasingly possess the research
potential and clinical data to design customized prod-
ucts aligned with patient needs. Integrating in-house
product development into clinical operations can
enhance competitiveness, strengthen brand identity,
and generate diversified revenue streams. Thus, the
problem under investigation lies at the intersection of
clinical innovation, business strategy, and sustainable
healthcare management.

Analysis of recent studies and publications. Recent
research emphasizes the importance of medical entre-
preneurship and innovation management in dentistry
and maxillofacial surgery. According to Di Stefano et
al. [6], clinical innovation, when combined with struc-
tured business planning, significantly increases the
survival rate of healthcare startups. Similarly, Kim et
al. [16] observed that dental clinics engaged in small-
scale R&D and product testing achieved higher patient
satisfaction and long-term profitability.

In-house development of biomimetic materials,
particularly hydroxyapatite-based compounds, has
received increasing attention due to their ability to
restore enamel and improve oral health [26]. Empiri-
cal studies show that the introduction of such materi-
als enhances not only therapeutic outcomes but also
the clinic’s market positioning as an innovator [9].
However, most research focuses on large manufac-
turers, leaving a gap in understanding how small,
private clinics can successfully implement product
innovation within limited resources.

Scholars such as Shrestha and Park [22] highlight
the potential of strategic partnerships between clinics
and academic institutions to accelerate product valida-
tion and reduce R&D costs. Moreover, studies in stra-
tegic management suggest that developing proprietary
products within clinical settings can transform a ser-
vice-oriented practice into a vertically integrated enter-
prise [10, 3]. Despite these findings, the literature still
lacks detailed frameworks addressing how private max-
illofacial practices can systematize product innovation
while maintaining clinical quality.

This study aims to identify and substantiate the
strategic value of in-house product development in
private maxillofacial practice. The specific objectives
are to:

1. Analyze the clinical, technological, and mana-
gerial factors that influence the feasibility of in-house
product innovation.

2. Assess the impact of proprietary product devel-
opment on patient satisfaction, clinic reputation, and
financial sustainability.

3. Formulate a conceptual framework for inte-
grating product innovation into private healthcare
management.

Main resultates. Feasibility rests first on clini-
cal plausibility: biomimetic hydroxyapatite (HAp)
has a well-described capacity to occlude dentinal
tubules and promote enamel remineralization, with
randomized trials and systematic reviews showing
reductions in dentin hypersensitivity and caries risk
comparable to fluoride formulations when used con-
sistently in daily care. This clinical signal lowers sci-
entific risk for a clinic considering in-house innova-
tion, because the active’s mechanism of action, safety
profile, and typical effect windows (= 4-6 weeks) are
already documented across diverse patient groups.
Recent syntheses report effective caries prevention
with HAp in the absence of fluoride. At the same
time, bench-to-chairside studies demonstrate surface
repair, roughness reduction, and patient-reported sen-
sitivity relief — evidence that allows clinics to anchor
product claims to conservative, evidence-aligned lan-
guage rather than speculative promises.

Regulatory and safety factors further support
feasibility when approached with discipline. In the
European Union, cosmetic products are governed by
Regulation (EC) No 1223/2009; within that frame-
work, the Scientific Committee on Consumer Safety
has issued a recent opinion confirming nano-hy-
droxyapatite’s safety up to 29.5 % in toothpastes
and 10 % in mouthwashes, provided purity and par-
ticle specifications are met [7]. In the United States,
feasibility depends on intended use and claims: if
a dentifrice claims anticaries activity via fluoride,
it falls under the FDA OTC anticaries monograph;
if a clinic formulates an HAp product without drug
claims (e.g., “cosmetic whitening,” “smoothness,”
“supports enamel”), it generally sits in the cosmetic
category, shifting the compliance burden toward
accurate labeling and cosmetic GMP rather than
drug approval [24]. These pathways are managerially
attractive because they permit staged market entry —
first with cosmetic claims, later, if desired, with for-
mal drug pathways — while maintaining patient safety
and regulatory alignment.

On the technological side, small-batch oral-care
manufacturing is achievable with standard equip-
ment (mixing, homogenization, pH control, filtration,
filling) if the clinic partners with a contract manufac-
turer or sets up a compliant pilot line. What matters
is process control rather than scale: ISO 22716 — Cos-
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metics — Good Manufacturing Practices [14] and the
FDA’s GMP guidance under MoCRA specify docu-
mentation, equipment hygiene, personnel training,
in-process checks, release criteria, and complaint
handling. In practical terms, a clinic can de-risk
technology adoption by creating a lightweight prod-
uct dossier (formula, supplier COAs, stability data,
labels, claims substantiation) and validating critical
parameters on small engineering batches before wid-
ening distribution. This approach modifies capital
intensity and allows rapid iteration in response to
chairside feedback without compromising traceabil-
ity or quality [14].

Managerial feasibility ultimately hinges on gov-
ernance, positioning, and a realistic scope of claims.
As studies show, HAp’s evidence base enables con-
servative, patient-meaningful positioning — “relief of
sensitivity,” “supports remineralization,” ‘“smooth
enamel feel” — that aligns with both clinical obser-
vations and literature, reducing reputational risk and
casing staff adoption. At the same time, claim inflation
(e.g., drug-like anticaries assertions without meet-
ing monograph requirements) should be avoided; a
clear “cosmetic first” roadmap mitigates regulatory
exposure in early phases. Cross-functional routines
are critical: clinicians define the use-case and inclu-
sion criteria; operations run GMP-style checklists;
marketing translates evidence into plain-language
content; and compliance pre-screens labels for juris-
dictional nuances. In our view, clinics that embed this
loop and use telemedicine or follow-up calls to collect
short PROMs create a virtuous cycle: real-world data
refine the formula, educate patients, and substantiate
conservative claims over time. Finally, because fea-
sibility is contextual, it is wise to pre-screen ingredi-
ent lists against the latest EU notifications and align
U.S. labels with FDA cosmetic GMP conventions to
ensure consistent compliance [7, 24].

Assessing impact begins with patient satisfac-
tion, which, as we understand from the biomaterials
literature, is closely tied to symptom relief and per-
ceived treatment value. Hydroxyapatite (HAp) den-
tifrices consistently reduce dentin hypersensitivity
and improve surface quality within 4-8 weeks; ran-
domized controlled trials, including long-term trials,
demonstrate noninferiority to fluoride in preventing
caries and reducing sensitivity [21, 18]. In our view,
this direct, experiential benefit converts a clinic-de-
veloped product into a satisfaction driver.

Reputation effects flow from this satisfac-
tion-based and signaling mechanisms: physician
endorsement functions as a strong heuristic in med-
ical decision-making, and visible expert branding

EE T3

correlates with improved online ratings and patient
trust. In dental and oral surgery contexts, systematic
reviews emphasize communication quality and trust
as central reputation levers [8, 23]. When conserva-
tively positioned and transparently supported, clin-
ic-branded evidence-based products can strengthen
this loop by extending touchpoints, enhancing
authority, and sustaining referrals.

Financial sustainability emerges from diversified,
non-chair-time revenue streams. Practice-manage-
ment commentary suggests that adding retail lines or
private-label products increases revenue per visit and
stabilizes income [11]. For example, a Dental Eco-
nomics article describes how clinics create additional
value by building balanced mixes of products and
services to reduce dependence on procedural volume
[11]. A hybrid model (clinic dispensing + subscrip-
tions + selective B2B distribution) balances margin
and volume while lowering cash flow volatility.

A coherent conceptual framework for integrating
product innovation into private healthcare manage-
ment should link clinical evidence, compliant man-
ufacturing, market fit, and continuous improvement
within one governance system [3, 4]. At the core is a
closed learning loop that moves from problem defi-
nition in the clinic (unmet needs observed chairside)
to rapid formulation, controlled clinical use, compli-
ant release, and post-market analytics, then cycles
back to refine claims and composition. Governance
anchors the loop through stage-gates, each with pre-
defined go/no-go criteria on safety, efficacy signals,
quality, and brand fit [4].

Idea — Feasibility — Pilot (chairside micro-trial
with PROMs) — Compliance Review (claims,
labeling, safety file) — Limited Launch — Scale

Process discipline is ensured by cosmetic-GMP
playbooks for small-batch production (documen-
tation, hygiene, in-process checks, release criteria,
and complaint handling) so that even modest pilots
meet traceability and quality norms [14,24]. Regula-
tory alignment is built in early: in the EU, nano-hy-
droxyapatite limits and specifications from the SCCS
guide safe formula boundaries and labeling; in the
U.S., a “cosmetic-first” path keeps claims within cos-
metic scope until evidence and strategy warrant an
OTC drug route [7, 24].

Strategically, the framework nests this loop inside
a management scorecard that aligns four perspec-
tives — clinical, patient/market, internal processes,
and financial — so that innovation activity advances
care quality, reputation, efficiency, and econom-
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ics in parallel [15]. Clinically, product indications
are tied to pathways (e.g., sensitivity management,
early erosive wear) and monitored via short PROMs
at 2-4 weeks; patient/market fit is validated through
transparent education, conservative claims, and dig-
ital reputation metrics (conversion, review velocity,
NPS); internal process excellence is tracked via batch
yield, QC deviations, cycle times, and complaint res-
olution; and financial impact is assessed through rev-
enue mix, reorder rate, contribution margin, and cus-
tomer lifetime value. To keep patient value central,
the framework uses a clear value proposition map —
explicitly linking the product’s biomimetic mecha-
nism (e.g., hydroxyapatite tubule occlusion/remin-
eralization) to jobs-to-be-done (comfort, recovery
support, daily maintenance), pains relieved (thermal
“zing,” postoperative sensitivity), and gains created
(smooth enamel feel, professional oversight) [20].

Operationally, the model specifies roles and hand-
offs so the clinic can execute at a small scale without
friction: clinicians define the problem and inclusion
criteria and review chairside outcomes; an operations
lead owns GMP checklists, supplier COAs, stability
data, and release documentation; marketing translates
evidence into plain-language microcontent and man-
ages online channels; and compliance pre-screens
labels/claims by jurisdiction. Data systems connect
the parts: EMR flags eligible patients; CRM auto-
mates education and follow-up surveys; an analytics
dashboard integrates PROM/NPS, sell-through, QC,
and complaint data for monthly reviews. Telemedi-
cine touchpoints are built into the first 4—6 weeks of
home use to reinforce instructions, collect PROMs,
and triage issues quickly — closing the evidence loop
while sustaining engagement. Channel strategy fol-
lows a balanced sequence—clinic dispensing for
initiation and counseling, subscription reorders for
convenience, and selective B2B for volume smooth-
ing — each with guardrails that avoid incentive con-
flicts and maintain clinical integrity.

Implementation proceeds in three horizons. In
Horizon 1 (0-3 months), the clinic codifies govern-
ance (stage-gates, SOPs, dossier templates), selects
one use-case, and completes engineering batches
with stability and label drafts aligned to SCCS/FDA
conventions [14,7,24]. In Horizon 2 (3—9 months), it
runs a chairside pilot with PROMs, executes a lim-
ited launch with conservative claims, and activates
the scorecard dashboard; monthly reviews decide
iterate/hold/scale. In Horizon 3 (9-18 months), it
scales production, formalizes distributor agreements,
and expands SKUs only after meeting thresholds on
clinical signal (e.g., sensitivity reduction), quality

(QC deviations below target), reputation (NPS above
target), and finance (minimum contribution margin).
In this way, product innovation becomes a managed
capability — clinically anchored, quality-assured,
market-validated, and economically transparent —
rather than a one-off experiment. When clinics follow
this framework, they convert clinical know-how into
tangible, compliant offerings that reinforce patient
satisfaction, strengthen brand authority, streamline
operations, and diversify revenue — advancing the
broader strategic agenda of sustainable, patient-cen-
tered private healthcare [15, 4, 14, 7, 24, 20].

Conclusion. This study substantiates that in-house
product development represents a technical innova-
tion and a strategic transformation for private maxillo-
facial practices. Clinics can evolve from service-ori-
ented enterprises into hybrid medical-entrepreneurial
ecosystems through the integration of clinical exper-
tise, managerial discipline, and regulatory awareness.
The analysis demonstrated that clinical feasibility
depends on aligning biomimetic material research
with evidence-based protocols, ensuring that innova-
tion complements — rather than disrupts — therapeutic
safety and efficacy. Technological adoption, particu-
larly of hydroxyapatite-based compounds and digital
modeling tools, enhances procedural precision while
opening new opportunities for product differentiation
and brand positioning.

As empirical and theoretical studies have shown,
proprietary product development strengthens patient
trust and satisfaction by visibly connecting the clin-
ic’s scientific credibility with tangible outcomes.
When innovation is embedded in a transparent clin-
ical pathway and supported by post-treatment feed-
back mechanisms, it becomes a key driver of loyalty,
reputation, and long-term competitiveness. Finan-
cially, such internal R&D initiatives diversify reve-
nue streams, mitigate supplier dependency, and pro-
mote operational resilience — mainly when supported
by lean resource allocation, ethical marketing, and
digital process management.

The conceptual framework formulated in this
research offers a comprehensive guide for clinics
seeking to institutionalize innovation. It links clinical
discovery with compliant production, market feed-
back, and continuous improvement within a single
governance system. In doing so, it provides a prag-
matic blueprint for converting clinical knowledge
into scalable, evidence-based products that reinforce
medical integrity and business sustainability.

Ultimately, in-house innovation should not be
viewed as a supplementary or experimental activity
but as a core strategic function of modern healthcare
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management. For maxillofacial practices, it repre-  studies may expand this model to other dental and
sents an essential path toward independence, differ-  surgical specialties, testing its long-term impact on
entiation, and resilience in a competitive, patient-cen-  profitability, patient outcomes, and the evolution of
tered, and regulation-driven environment. Further  clinical entrepreneurship in private medicine.
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