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Abstract

Chronic and hard-to-heal wounds remain a major clinical burden, yet many synthetic nanocarriers
used in advanced dressings are constrained by limited biomimicry and concerns over inflammatory
risk and off-target toxicity. Here we report porcine skin—derived reconstituted lipid nanoparticles
(PS-rLNPs) as a tissue-origin, composition-preserving nanoplatform for wound repair. Total lipids
extracted from fresh porcine skin were assembled into nanoparticles via a facile solvent-injection
process. Lipidomics revealed a triglyceride- and phosphatidylcholine-dominant composition
accompanied by minor membrane-relevant lipid species, suggesting a biocompatible, multi-lipid
milieu. PS-rLNPs formed a stable nanoscale dispersion and maintained colloidal stability in
physiologically relevant and serum-containing media. In vitro, PS-rLNPs showed no cytotoxicity
across the tested dose range and exhibited pronounced intrinsic pro-healing bioactivity, significantly
enhancing fibroblast viability and accelerating cell motility in both scratch-closure and Transwell
migration assays. Collectively, these results establish PS-TLNPs as a biocompatible, serum-stable, and
intrinsically pro-regenerative lipid nanoparticle system, providing a scalable route to tissue-derived
nanomedicines that may complement next-generation wound-care strategies.

Keywords: reconstituted lipid nanoparticles; natural lipids; wound healing

1. Introduction

Wound healing is a critical physiological process essential for maintaining skin integrity and
preventing life-threatening complications, yet it remains a global clinical challenge [1-3]. It was
reported that chronic non-healing wounds affect 10.5 million U.S. Medicare beneficiaries (up 2.3
million from 2014) and nearly 2.5% of the total U.S. population, causing high morbidity and mortality
[4], imposing a substantial burden on patients and healthcare systems [5,6]. Acute wounds typically
follow a well-orchestrated cascade (hemostasis, inflammation, proliferation, remodeling), but
disruptions—due to aging, diabetes, or immunosuppression—often lead to chronicity [7,8]. These
non-healing wounds exhibit prolonged inflammation, impaired angiogenesis, and bacterial infection,
significantly increasing morbidity (e.g., amputations) and mortality risks [9,10]. Conventional
dressings (e.g., gauze) merely provide basic coverage, failing to modulate the healing
microenvironment or accelerate tissue regeneration [11,12]. Thus, developing advanced wound
dressings that address these unmet needs is imperative to improve patient quality of life, reduce
healthcare expenditures, and mitigate the clinical burden of impaired wound repair [13,14].

In recent years, research efforts have centered on integrating nanocarriers as core delivery
platforms in wound dressings to accelerate wound healing, with polymer-based nanoparticles
[15,16], liposomes [17,18], and metal organic frameworks [19,20] being extensively investigated.
These systems are favored for their cost-effectiveness and facile surface modification, which enable
tailored loading of bioactive molecules for wound-relevant functions (e.g., anti-inflammation, tissue
regeneration). Yet they suffer from inherent limitations that hinder clinical translation: they often
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induce considerable hepatorenal toxicity, trigger off-target inflammatory responses, and exhibit non-
negligible immunogenicity, particularly upon long-term or high-dose application. Over the same
period, biomimetic natural nanocarriers—most notably mammalian cell-derived exosome—have
garnered significant attention for treating diverse diseases, owing to their inherent tissue-homing
capability, excellent biocompatibility, and minimal cytotoxicity [21,22]. Previous reports have shown
that the use of mesenchymal stem cell exosomes in the immunomodulatory treatment of skin
regeneration yielded satisfactory results [23], while adipose-derived stem cell exosomes can
significantly accelerate wound repair [24]. Despite these advantages, exosomes face formidable
translational barriers that limit their widespread use: (i) extremely low production yields, which
restrict scalable manufacturing [25]; (ii) labor-intensive and time-consuming isolation/purification
processes that increase production costs [26]; (iii) poor batch-to-batch homogeneity, leading to
inconsistent therapeutic efficacy [27]; and (iv) residual extraneous proteins and nucleic acids from
parent cells, which pose risks of unintended immunogenicity or toxicity [28].

To address these challenges, in previous studies, we proposed the concept and preparation of
reconstituted lipid nanoparticles (rLNPs)—a unified platform defined by a core design paradigm:
extracting lipids from natural sources (food matrices, plant tissues, mammalian cells/tissues) and
fabricating nanoparticles via a facile, reproducible solvent-diffusion method [29-31]. This design
preserves the source-specific lipid compositions that endow rLNPs with inherent functional
advantages, while ensuring high biocompatibility (negligible hemolysis, low cytotoxicity) and
adaptive functionality across various applications. For example, brain-derived rLNPs exhibited
selective homing to ischemic tissue and anti-inflammatory/anti-apoptotic effects, underscoring
rLNPs’ potential to target wound-damaged regions and mitigate pathological inflammation that
impairs healing [14]. Additionally, celery seed-derived rLNPs inherently targeted neurons and
exerted neuroprotective effects via anti-inflammatory pathways, leveraging natural lipid
components to modulate tissue repair microenvironments—an attribute transferable to regulating
wound inflammatory cascades [32]. Moreover, cell/tissue-derived rLNPs efficiently loaded
hydrophilic/hydrophobic drugs and showed high biocompatibility, proving the platform’s capacity
to deliver diverse active molecules without cytotoxicity [31]. Collectively, these studies establish
rLNPs as a versatile platform: their lipid-source-driven bioactivity (anti-inflammation, bioactive
protection), tissue-targeting potential, and broad payload adaptability directly address key wound
repair challenges, making them a compelling candidate for wound repair.

Against this background, we hypothesized that skin-tissue—derived lipid compositions
could be leveraged to create an intrinsically bioactive, biomimetic nanoplatform for wound repair
while avoiding key limitations of vesicle-based therapies, including production complexity and batch
heterogeneity. To test this hypothesis, we extracted total lipids from fresh porcine skin and fabricated
PS-rLNPs via a simple solvent-injection strategy, followed by comprehensive physicochemical
characterization spanning composition, morphology, size distribution, and stability in protein-rich
environments relevant to wound exudates. We then evaluated biosafety and intrinsic pro-healing
potential using fibroblasts as key effector cells in wound closure, quantitatively assessing
proliferation and motility using viability assays, live/dead imaging, scratch healing, and Transwell
migration. This work therefore proposes a tissue-origin rLNP paradigm for wound care, in which
composition-informed design and colloidal robustness jointly enable an inherently bioactive lipid
nanoplatform.

2. Materials and Methods

2.1. Materials and Chemical Reagents

Fresh pig skin was purchased from a local market. Methyl tert-butyl ether (MTBE) and methanol
(MeOH) were obtained from Shanghai Titan Technology Co., Ltd. (Shanghai, China). Anhydrous
ethanol, dichloromethane (DCM), and paraformaldehyde were purchased from Sinopharm Chemical
Reagent Co., Ltd. (Shanghai, China). Dulbecco’s Modified Eagle Medium (DMEM), fetal bovine
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serum (FBS), and phosphate-buffered saline (PBS) were from Servicebio Biotechnology Co., Ltd.
(Guangzhou, China). Penicillin-Streptomycin (Pen-Strep) and 0.25% trypsin were from Beyotime
Biotechnology Co., Ltd. (Shanghai, China). All other reagents used were of analytical grade or higher.

2.2. Preparation and Characterization of PS-rLNPs
2.2.1. Extraction and Component Analysis of Pig Skin Lipids

To ensure the batch-to-batch stability and consistency of porcine skin-derived lipids and
subsequent lipid nanoparticles (LNPs), a systematic control strategy was implemented throughout
the extraction process. All fresh pig skin was sourced from a single fixed supplier, selecting skin from
healthy pigs of the same breed and growth cycle (6-8 months); within one hour of acquisition,
impurities such as fascia, hair, and subcutaneous fat were removed, followed by three rapid rinses
with sterile normal saline to ensure uniform initial lipid composition across batches. The treated pig
skin was cut into small pieces, mixed with MTBE:MeOH (3:1, v/v) at a fixed ratio, and subjected to
magnetic stirring in a 4 °C water bath for 2 h. Subsequently, H-O:MeOH (3:1, v/v) was added, and the
mixture was allowed to stand for phase separation. The upper organic phase was collected and
subjected to rotary evaporation to remove solvents; the residue was resuspended in dichloromethane
(DCM), followed by centrifugation at 12,000 rpm (4 °C) for 10 min. The supernatant was discarded,
and the precipitated lipid fraction was nitrogen-dried, then further vacuum-dried to obtain lipid
products.

2.2.2. Preparation of PS-rLNPs

PS-rLNPs were prepared via the solvent injection method. Briefly, total lipids extracted from pig
skin were dissolved in anhydrous ethanol (15 mg/mL), sonicated (300 W, 5 min), and filtered through
a 0.22 um membrane. This ethanolic solution was then rapidly injected into pure water under
vigorous stirring (1500 rpm) to form the nanoparticles.

2.2.3. Characterization of Nanoparticles

The particle size distribution (Z-Average, Number Size) and polydispersity index (PDI) of PS-
rLNPs were determined using a Malvern Zetasizer Nano (Malvern, UK). For morphological
observation, samples were diluted with ultrapure water to 1 mg/mL, negatively stained with
phosphotungstic acid, deposited on a carbon-coated copper grid, and dried for morphological
observation using a transmission electron microscope (TEM Tecnai G20, FEI, USA). To evaluate the
stability of PS-rLNPs in a physiological environment, the nanoparticles were mixed with ultrapure
water or complete cell culture medium at a volume ratio of 1:2 (final concentration: 200 ug/mL) and
placed at room temperature. The Number Size and PDI were monitored over 7 consecutive days
using a Malvern Zetasizer.

2.3. In Vitro Experiments
2.3.1. Cell Culture

Murine fibroblast cell lines 3T3 and L929 were used in the experiment. Cells were cultured in
DMEM supplemented with 10% fetal bovine serum (FBS) and 1% Pen-Strep, in a 37 °C, 5% CO2
incubator. Cells in the logarithmic growth phase were employed for all subsequent experiments.

2.3.2. Cell Proliferation

The MTT assay was employed to evaluate the effect of PS-rLNPs on cell proliferation. Cells were
seeded into 96-well plates at a density of 2x10° cells/well and cultured for 24 h to allow adherence.
The medium was then replaced with fresh medium containing PS-rLNPs at concentrations of 100,
200, 300, 400, and 500 pg/mL (200 uL/well). Each concentration was set in 5 replicate wells. After 24
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h of treatment, 20 pL of 5 mg/mL MTT solution was added, and the plates were incubated at 37 °C
with 5% CO: for 4 h. Afterward, the medium was aspirated, and DMSO was added to dissolve
formazan crystals. The absorbance was measured at 570 nm using a microplate reader (Synergy NEO,
BioTek, USA). Blank wells (medium only) and negative control wells (cells + medium without PS-
rLNPs) were set up. Cell viability was calculated using the following formula:

Asample - Ablank

Cell viability (%) = x 100%

control ~ Aplank
Where Asample, Acontrol, and Avlank are the absorbance values of the PS-rLNPs-treated group, control
group, and blank group, respectively.

The effect of PS-rLNPs on cell viability was evaluated using a Calcein-AM staining kit (KeyGen
BioTECH, Nanjing, China). Cells were seeded into 6-well plates at a density of 5x10* cells/well and
allowed to adhere. The medium was replaced with cell culture medium containing 300 pug/mL PS-
rLNPs, and the cells were treated for 24 h. Staining was performed according to the manufacturer’s
instructions. Observations and imaging were conducted using a laser confocal microscope (Nikon
Eclipse Ti2, Nikon Corporation, Japan).

2.3.3. Cell Migration (Scratch & Transwell Assays)

Cell scratch assay and Transwell migration assay were used to evaluate the effect of PS-rLNPs
on the migratory capacity of fibroblasts (3T3/L929).

3T3/L929 cells were seeded into 6-well plates and cultured until confluent. Scratches were
created using a sterile pipette tip, and after washing with PBS, the experimental group was
supplemented with low-serum medium (2% FBS) containing 300 pg/mL PS-rLNPs, while the control
group received an equal volume of blank low-serum medium (2% FBS). Images of the scratch areas
were captured at 0 h and 24 h using an inverted fluorescence microscope (Eclipse Ti-S, Nikon
Corporation, Japan). The scratch width was measured via Image] software, and the migration rate
was calculated using the following formula:

Wy — W,

0 2 100%
Wo

Where Wo and W2 are the scratch widths at 0 h and 24 h, respectively.

For the Transwell assay, the lower chamber was loaded with complete medium containing 10%

Migration rate (%) =

FBS as a chemoattractant. The upper chamber was filled with serum-free cell suspension (5x10°
cells/mL) with 300 ug/mL PS-rLNPs (experimental group) or without PS-rLNPs (control group).
After 24 h of culture, cells were fixed with 4% paraformaldehyde, stained with 0.1% crystal violet,
and non-migrated cells in the upper chamber were gently removed. The number of migrated cells
was counted by randomly selecting five fields of view per membrane under an inverted fluorescence
microscope (Eclipse Ti-S, Nikon Corporation, Japan) [33].

3. Results and Discussion
3.1. Preparation and Physical Characterization of PS-rLNPs

The physicochemical properties of PS-rLNPs were first investigated, which is the basis for
verifying whether they can be used for wound healing applications. In this study, fresh pig skin was
used for the raw material, and a modified MTBE/MeOH system was adopted to extract total lipids.
By optimizing the solvent ratio and extraction temperature, this extraction system enhanced the lipid
dissolution efficiency, laying the foundation for the subsequent preparation of nanoparticles. PS-
rLNPs were prepared by the ethanol injection method, with the preparation process and product
morphological characteristics illustrated in Figure 1A.

LC-MS lipidomic analysis showed that PS-rLNPs are mainly composed of triglycerides (TG,
77.9%) and phosphatidylcholine (PC, 11.6%) (Figure 1B). The remaining lipid components are
sphingomyelin (5M, 3.2%), phosphatidylethanolamine (PE, 2%), diglycerides (DG, 1.2%), cholesterol
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esters (ZyE, 0.8%), sphingosine (So, 0.7%), lysophosphatidylcholine (LPC, 0.5%), and monoglycerides
(MG, 0.4%). This composition has important dual biological significance. On the one hand, as a key
structural lipid of biological cell membranes, PC has a hydrophilic head and hydrophobic tail, which
can enhance the compatibility of nanoparticles with biological membranes, facilitate nanoparticles to
cross biological membrane barriers, and improve delivery efficiency [34]. On the other hand, as an
energy storage substance, TG can provide energy for cell metabolism during wound healing and
coordinately regulate signaling pathways related to cell proliferation and differentiation [35]. In
addition, other components in PS-rLNPs also play important roles: SM and So can form “lipid rafts”
to enhance membrane stability and signal transduction [36,37]; PE can promote membrane fusion
and autophagy; MG can act as second messengers to activate related signaling pathways [38]; LPC
can recruit immune cells in the early stage of inflammation [39]; ZyE can exert anti-inflammatory
effects and regulate the repair process [40]. These components work synergistically with PC and TG,
making PS-rLNPs an “intelligent” therapeutic system with active repair functions, providing a
theoretical basis for its application in the field of wound repair. The detailed roles of these lipids in
the functionality of PS-rLNPs remain to be investigated in our future works.

PS-rLNPs were fabricated by the ethanol injection method. The PS-rLNPs aqueous solution
appeared as uniform”translucent milky white colloid”, and the Tyndall effect was observed under
laser irradiation, confirming that the nanoscale particles were stably dispersed without obvious
agglomeration (Figure 1C). Dynamic light scattering (DLS) characterization showed (Figure 1D) that
the hydrated particle size of PS-rTLNPs was 91.3 nm (PDI = 0.225), which falls within the optimal size
range (< 200 nm) as efficient delivery systems. Transmission electron microscopy (TEM) further
demonstrated a monodisperse spherical dehydrated morphology (Figure 1E), with regular particle
morphology and no interparticle adhesion, and an average diameter of approximately 40 nm. It
should be noted that this size is smaller than the hydrated particle size measured by DLS [41]. This
discrepancy is likely attributed to DLS measuring the size of the hydrated shell of nanoparticles in
aqueous solution, while TEM measures the size of the dehydrated particle core. Dehydration
shrinkage leads to differences between the two, which is consistent with the general principles of
nanoparticle characterization.

Considering the clinical application potential of PS-rLNPs, evaluating their stability in simulated
physiological environments is essential. In the experiment, aqueous medium with pH 7.4 (simulating
the pH environment of body fluids) and cell culture medium containing 10% fetal bovine serum (FBS,
simulating the in vivo protein environment) were selected as the test systems, and the particle size
changes of PS-rLNPs at different time points were monitored by DLS (Figure 1F). In pH 7.4 ultrapure
water, the particle size of PS-rLNPs remained in the range of 75-102 nm within 7 days, and the PDI
value was less than 0.25; in the cell culture medium containing 10% FBS, the particle size fluctuation
range was 91-103 nm, and the PDI value was less than 0.30. The above results indicate that PS-rLNPs
have excellent stability in the simulated physiological environment and can still maintain a stable
particle size and low PDI in serum-containing medium, indicating favorable colloidal stability for in
vivo applications.
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Figure 1. Preparation and characterization of PS-rLNPs. (A) Schematic diagram of the process for extracting
lipids from pig skin and preparing PS-rLNPs. (B) Pie chart showing the relative content of main lipid
components in PS-rLNPs. (C) Photograph of the prepared PS-rLNPs aqueous dispersion. (D) Hydrodynamic
particle size distribution diagram of PS-rLNPs. (E) TEM image of PS-rLNPs; the inset shows the high-resolution
morphology of a single nanoparticle. Scale bar: 200 nm, 100 nm. (F) Stability evaluation of PS-rLNPs stored in
pH 7.4 water and cell culture medium containing 10% FBS. Data are expressed as mean + standard deviation (n
=3).

3.2. In Vitro Biological Effects of PS-rLNPs

Following the physicochemical characterization of PS-rLNPs, further verification of their
biological safety and inherent pro-healing activity is essential. This is the key prerequisite for wound
treatment: they must be non-toxic and have the ability to promote cell proliferation/migration. In this
section, MTT assay, live/dead staining, and scratch assay were used to systematically evaluate the
effects of PS-rLNPs on fibroblasts (core cells involved in wound healing), providing in vitro evidence
for subsequent in vivo experiments [42].

To systematically evaluate the biological safety and bioactivity of PS-rLNPs, the MTT assay was
first used to detect their effects on the survival and proliferation of 3T3 fibroblasts (Figure 2A). Within
the concentration range of 0-500 ug/mL, PS-rLNPs exhibited no cytotoxicity and exhibited
concentration-dependent pro-cell proliferation activity: when the concentration increased to 300
ug/mlL, the viability of 3T3 cells reached the maximum level of 153.3%, while a further increase to 500
pg/mL resulted in a slight decrease in viability (145.4%). These results indicate that PS-rLNPs are
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non-toxic and can actively promote fibroblast proliferation. Considering both bioactivity and
practicality, 300 pg/mL was identified as the optimal concentration. Therefore, this concentration was
used in subsequent experiments unless otherwise stated.

To verify the cell universality of this effect, the same experiment was conducted on another
fibroblast cell line L929. As shown in Figure. S1, the viability of L929 also reached a maximum of
157.5% at a PS-rLNPs concentration of 300 pg/mL. This stands in stark contrast to the cellular
inhibitory effects of many traditional synthetic nanomaterials at high concentrations, thereby
highlighting the biocompatibility advantage of natural lipid-based components. Many synthetic
nanomaterials are prone to cause cellular oxidative stress or membrane damage at high
concentrations due to issues such as surface charge and agglomeration, leading to cell inhibition or
even death. However, PS-rTLNPs, leveraging the inherent biocompatibility of their natural lipid
components (e.g., PC and TG), achieve safe pro-proliferative effects at high concentrations,
addressing a key safety concern for their clinical translation.

To further corroborate the findings of the MTT assay, a live/dead cell staining experiment was
conducted to enable direct visualization of cell viability (Figure 2B, S2). Specifically, the optimal
concentration of PS-rLNPs (300 pug/mL) identified in the MTT assay was selected for validation, with
no concentration gradient established in this experiment. Under fluorescence microscopy, the PS-
rLNPs-treated group (300 ug/mL) displayed dense green fluorescence, which corresponded to viable
cells stained with calcein. In contrast, the density of green fluorescent cells in the control group was
significantly lower than that in the PS-rLNPs-treated group. This visual evidence is highly consistent
with the quantitative data obtained from the MTT assay, further confirming that PS-rLNPs exhibit no
cytotoxicity and can effectively promote cell proliferation at a concentration of 300 pg/mL.

Given that the migration ability of fibroblasts, which are responsible for filling wound defects
and secreting extracellular matrix, plays important roles in wound healing, the scratch assay was
used to evaluate the regulatory effect of 300 ug/mL PS-rLNPs on the migration of 3T3 and L929 cells.
In the experiment, a “scratch” of uniform width was created on the cell monolayer, and the healing
of the scratch area was monitored at 24 h post treatment. The data showed that after 24 h of culture,
the scratch healing rate of 3T3 cells in the PS-rLNPs treatment group reached 43.65%, which was
significantly higher than that of the control group (20.75%). The scratch area was rapidly covered by
migrated fibroblasts, with distinct cell migration phenotypes (Figure 2C, D). Similarly, the healing
rate of L929 cells treated with PS-rTLNPs reached 28.19%, which was higher than that of the control
group (5.68%) (Figure S3).

To further confirm the cell migratory capacity, the Transwell assay (Boyden chamber method)
was employed (Figure 2E, F). In the experiment, PS-rLNPs were added to the Transwell chamber,
and after treatment with PS-rTLNPs, more 3T3 cells migrated to the lower surface of the Transwell
membrane. Quantitative counting revealed that the number of migrated cells in the PS-rLNPs
treatment group was 510 cells per field of view, which was significantly higher than that in the control
group (350 cells per field of view), with an extremely significant statistical difference (p < 0.001)
(Figure 2G). Consistent results were obtained when L929 cells were used (Figure S4). This result
excludes the influence of cell proliferation, directly confirming that PS-rLNPs can significantly
enhance the migration ability of fibroblasts, providing key experimental evidence for the subsequent
investigation of PS-TLNPs in wound repair.
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Figure 2. In vitro biological effects of PS-rLNPs on 3T3 cells. (A) Cell viability of 3T3 cells treated with different
concentrations of PS-rLNPs (determined by MTT assay). (B) Representative images of live cell staining (Calcein-
AM, green fluorescence). Scale bar: 100 um. (C) Representative images of the scratch assay of 3T3 cells at 0 h and
24 h for evaluating cell migration ability. Scale bar: 500 um. (D) Quantitative statistical analysis of the scratch
area healing rate in (C). (E) Schematic diagram of the Transwell assay device. (F) Representative images of crystal
violet staining of 3T3 cells that migrated through the polycarbonate membrane in the Transwell chamber
migration assay. Scale bar: 100 pm. (G) Quantitative statistical analysis of the number of migrated cells in (F).
Data are expressed as mean * standard deviation (*p < 0.05, **p <0.01, ***p <0.001, ****p < 0.0001 compared with
the Control group, n = 3).

4. Conclusion

This study advances a tissue-origin strategy for wound-healing nanomedicine by demonstrating
that reconstituted nanoparticles assembled from porcine skin lipids can function as more than passive
carriers. Instead, PS-rTLNPs behave as an intrinsically bioactive lipid ensemble that amplifies two
cellular programs central to repair—fibroblast expansion and directed motility —under conditions
compatible with protein-rich biological media. These findings suggest that the regenerative activity
of lipid nanoparticles can be “encoded” at the level of native lipid composition, offering a
complementary design axis to conventional approaches that rely primarily on loaded drugs,
synthetic polymers, or single-component liposomes.
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https://doi.org/10.20944/preprints202602.1644.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 February 2026 d0i:10.20944/preprints202602.1644.v1

9 of 11

Beyond the immediate wound-care context, the PS-rLNP framework highlights a generalizable
principle: tissue-derived lipidomes can be reconstructed into stable nanoscale materials that retain
functional cues relevant to the tissue of origin, potentially enabling a new class of biomimetic, scalable
nanoplatforms. At the same time, several questions emerge that will define the translational path
forward, including identifying the lipid species and downstream signaling networks most
responsible for the observed pro-migratory phenotype, clarifying how the wound microenvironment
modulates nanoparticle-protein coronas and cellular uptake, and establishing efficacy and safety in
clinically relevant wound models with standardized dosing and formulation for topical delivery.
Taken together, PS-rLNPs provide a practical and conceptually distinct route toward tissue-informed
nanotherapeutics, where composition-guided reconstruction and biological robustness converge to
support regenerative medicine applications.
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Data availability: Data will be made available on request.
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