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Nanofat is a mechanically emulsified fat for 
grafting that was first introduced in 2013.1 
Compared with microfat, which consists of 

intact adipocytes and microvessels, nanofat is a 

	

Background: Microfat and nanofat are commonly used in various surgical 
procedures, from skin rejuvenation to scar correction, to contribute to tissue 
regeneration. Microfat contains mainly adipocytes and is well suited for tissue 
augmentation, and nanofat is rich in lipids, adipose-derived stem cells, micro-
vascular fragments, and growth factors, making it attractive for aesthetic use. 
The authors have previously demonstrated that the mechanical processing of 
microfat into nanofat significantly changes its proteomic profile. Considering 
that mechanical fractionation leads to adipocyte disruption and lipid release, 
they aimed to analyze their lipidomic profiles for their regenerative properties.
Methods: Microfat and nanofat samples were isolated from 14 healthy 
patients. Lipidomic profiling was performed by liquid chromatography tan-
dem mass spectrometry. The resulting data were compared against the Human 
Metabolome and LIPID MAPS Structure Database. MetaboAnalyst was used to 
analyze metabolic pathways and lipids of interest.
Results: From 2388 mass-to-charge ratio features, metabolic pathway enrich-
ment analysis of microfat and nanofat samples revealed 109 pathways that were 
significantly enriched. Microfat samples revealed higher-intensity levels of 
sphingosines, different eicosanoids, and fat-soluble vitamins. Increased levels 
of coumaric acids and prostacyclin were found in nanofat.
Conclusions: This is the first study to analyze the lipidomic profiles of micro-
fat and nanofat, providing evidence that mechanical emulsification of micro-
fat into nanofat leads to changes in their lipid profiles. From 109 biological 
pathways, antiinflammatory, antifibrotic, and antimelanogenic lipid mediators 
were particularly enriched in nanofat samples when compared with microfat. 
Although further studies are necessary for a deeper understanding of the com-
position of these specific lipid mediators in nanofat samples, the authors pro-
pose that they might contribute to its regenerative effects on tissue.   (Plast. 
Reconstr. Surg. 154: 895e, 2024.)
Clinical Relevance Statement: Profiling the unique lipid mediators in nano-
fat and microfat enhances our understanding of their different therapeutic 
effects and allows us to link these specific mediators to antiinflammatory, pro- 
regenerative, or healing properties. Ultimately, this insight can advance person-
alized therapeutic strategies, where a specific type of fat is selected based on its 
optimal therapeutic effect.
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lipidic lysate produced through further emulsifi-
cation and filtration steps that cause mechanical 
disruption of adipocytes and connective tissue. 
While microfat is primarily used to increase tissue 
volume, nanofat is suitable for intradermal appli-
cation, which has opened the door to new thera-
peutic applications in regenerative medicine.1–3 A 
growing body of literature has proven its effect on 
skin rejuvenation,4–7 skin pigmentation,8,9 hyper-
trophic and atrophic scar correction,10–17 wound 
healing,18–21 and cartilage repair.22,23

At the cellular and molecular levels, studies 
have described nanofat as being rich in adipose-
derived stem cells, several different growth factors 
(vascular endothelial growth factor A, platelet-
derived growth factor, and basic fibroblast growth 
factor), and functional microvessel segments.1,24–27 
Histopathologic evaluation of scars in patients after 
nanofat injection showed a significant increase in 
epidermal thickness, an increased number of col-
lagen and elastic fibers, and neovascularization 
through increased expression of CD31.16 However, 
the specific molecular components and pathways 
that drive tissue regeneration have only been ana-
lyzed superficially, because of the current lack of 
a standardized nanofat preparation method and 
the health and lifestyle variability among patient 
samples. Furthermore, while it is known that some 
cells and microvascular fragments remain viable 
after the mechanical emulsification process,24,28 
nanofat’s main composition is high in lipidic and 
protein content. These characteristics make the 
molecular characterization of nanofat a challenge.

Using untargeted mass spectrometry, we recently 
detected 1702 proteins in matching microfat and 
nanofat samples from 18 healthy patients. Among 
them, 216 proteins were significantly enriched in 
nanofat, whereas only 130 proteins were enriched 
in microfat. Bioinformatic analysis of significantly 
enriched proteins in nanofat revealed their involve-
ment in innate immunity responses (wound heal-
ing and coagulation), whereas enriched proteins in 
microfat were linked to cellular migration and extra-
cellular matrix production. We found no significant 
difference between microfat and nanofat in growth 
factors or cytokines, which strongly suggests that the 
mechanical emulsification step does not affect the 
overall content of tissue regeneration biomarkers.29 
On the other hand, these observations hint of a 
further, as-yet unrecognized mechanism that might 
explain the clinically proven effect of nanofat.

Lipidomic profiling has gained attention over 
the past few years and become an emerging area 
of basic and translational research. Among 8 lipid 
classes, around 1.68 million lipid species can be 

identified, making their analysis a major challenge.30 
Once considered to be membrane components and 
energy storage reservoirs only, lipids are now recog-
nized as important “mediators” in various biological 
processes, such as cell signaling, protein trafficking, 
growth, differentiation, and apoptosis.31 A subset of 
lipid mediators, including sphingolipids and eico-
sanoids in particular, have been identified as key 
players during wound healing and tissue remodel-
ing, thereby indicating a potential role in fat graft-
ing.32,33 With that, we aimed to investigate the lipid 
composition of microfat and nanofat samples.

PATIENTS AND METHODS

Patient Selection, Ethics, and Sample Collection
Microfat and nanofat samples were harvested 

from subcutaneous adipose tissue at the Department 
of Plastic Surgery and Hand Surgery, Zurich 
University Hospital. Fourteen male and female 
patients (age range, 21 to 81 years) with no comor-
bidities (eg, diabetes, obesity, or cancer) gave writ-
ten consent with respect to the ethical guidelines of 
the local ethics committee (Business Administration 
System for Ethics Committees [BASEC] no. 2017-
00261). Samples from smokers were excluded.

Nanofat was prepared as per Tonnard et al.1 
and as previously described.29 Microfat samples 
served as nonmechanically processed controls. 
Samples were immediately mixed with a protease 
inhibitor cocktail (Merck, Darmstadt, Germany), 
snap-frozen in liquid nitrogen, and stored at 
−80ºC until they were delivered to the Functional 
Genomics Center Zurich for sample processing 
and mass spectrometry (MS) analysis. The work-
flow from sample collection to data processing is 
shown in Figure 1.

Liquid Chromatography Tandem Mass 
Spectrometry Analysis

Polar Metabolites
Sample preparation for liquid chromatography 

(LC) tandem MS (LC-MS/MS) analyses was modi-
fied from the method used by Paglia et al.34 A total 
of 50 µL of methanol extract was dried under nitro-
gen, reconstituted in 20 µL of water, and diluted 
with 80 µL of injection buffer (90% acetonitrile, 
8.8% methanol, and 50 mM NH4 acetate). After 
samples were vortexed and centrifuged (10,000 g at 
4°C for 15 minutes), 50 µL of the supernatant was 
transferred into a glass vial (Total Recovery Vials; 
Waters, Milford, MA) for LC-MS/MS injection.

Metabolites were separated on an ultraperfor-
mance liquid chromatograph (nanoAcquity UPLC; 
Waters) equipped with a BEH amide capillary 
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column (150 µm × 130 mm, 1.7-µm particle size; 
Waters). The solvent system consisted of buffer A 
(0.5 mM NH4 acetate and 0.05% NH4OH in water) 
and buffer B (0.5 mM NH4 acetate and 0.05% 
NH4OH in 95% acetonitrile). A gradient metabo-
lite elution from 2% A to 50% A was applied for 10 
minutes, with the flow rate reduced from 4 μL/min 
to 3 μL/min, followed by a washing step for 1 min-
ute at 60% A, with a flow rate of 2.5 μL/min, and 
a re-equilibration for 5 minutes at 3 μL/min. The 

injection volume was 1 µL. The nanoAcquity UPLC 
was coupled to a Synapt G2-HDMS mass spectrom-
eter (Waters) by a nano-ESI source. MS 1 and 2 data 
were acquired using negative polarization and an 
MSE over a mass range of 50 to 1200 mass-to-charge 
ratio (m/z) at a resolution greater than 20,000.35

Apolar Metabolites
A total of 100 µL of methanol extract was dried 

under nitrogen and reconstituted in 100 µL of 

Fig. 1. Study flowchart. Fat harvesting was performed on 14 healthy patients who were screened 
for comorbidities. A total of 2388 metabolites and lipids were found in the samples using mass 
spectrometry. Metabolic pathway analysis within the lipid subclasses revealed 109 enriched path-
ways in microfat and nanofat. Some pathways of interest were analyzed further to define whether 
they were enriched in microfat or nanofat. In addition, 20 targeted lipids were selected for fur-
ther analysis based on their possible roles in relevant mechanisms, such as wound healing, antis-
carring effect, proliferation, tissue remodeling, hemostasis, and inflammation. Possible matches 
were then searched for according to the mass-to-charge ratio (m/z) values of these targeted lipids 
among the 2390 metabolites and lipids in the dataset. LC-MS/MS, liquid chromatography tandem 
mass spectrometry.
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injection buffer (50% methanol). Samples were 
vortexed and centrifuged (10,000 g at 20°C for 15 
minute). Fifty microliters of the supernatant was 
transferred to a glass vial (Waters) for LC-MS/
MS injection. Lipids were separated in a nano-
Acquity UPLC system (Waters) equipped with a 
High Strength Silica T3 capillary column (150 µm 
× 50 mm, 1.8-µm particle size; Waters). Samples 
were prepared in the same manner as used for the 
analysis of polar metabolites. Samples were then 
separated on the nanoAcquity UPLC using a sol-
vent system consisting of buffer A (5 mM NH4 ace-
tate in 95% water and 5% acetonitrile) and buffer 
B (5 mM NH4 acetate in 90% isopropanol and 
10% acetonitrile).36 A gradient metabolite elution 
from 95% A to 2% A was applied for 10 minutes, 
with the flow rate reduced from 3 µL/min to 2.5 
µL/min, followed by a washing step for 5 minutes 
at 98% B, with a flow rate of 2.5 µL/min, and fol-
lowed by 5 minutes of re-equilibration with a flow 
rate 3 µL/min. The injection volume was 1 µL. 
The injection volume was 1 μL. The nanoAcquity 
UPLC was coupled to a QExactive mass spectrom-
eter (Thermo Fisher Scientific, Inc., Waltham, 
MA) by a nano–ESI source. MS data were acquired 
using positive and negative polarization and data-
dependent acquisition (top 5). Full-scan MS spec-
tra were acquired in profile mode from 80 to 1200 
m/z, with an automatic gain control target of 1e6, 
an Orbitrap resolution of 70,000, and a maximum 
injection time of 200 msec. The five most intense 
charged (z = +1 or +2) precursor ions from each 
full scan were selected for collision-induced dis-
sociation fragmentation. The precursor was 
accumulated with an isolation window of 0.4 Da, 
automatic gain control value of 5e4, a resolution 
of 17,500, and a 50-msec maximum injection time, 
and then fragmented with a normalized collision 
energy of 20 and 30 (arbitrary unit). Generated 
fragment ions were scanned in the linear trap. 
The minimal signal intensity for MS2 selection 
was set to 5e3.37

Statistical Analysis
Statistical analyses were conducted using 

IBM SPSS software and the MetaboAnalyst 5.0 
web-based tool. The figures were prepared with 
GraphPad Prism 8 software (GraphPad Software, 
Inc., San Diego, CA). Normal distribution of the 
variables was determined by skewness and kur-
tosis (P > 0.05), and outliers were detected with 
the Tukey method. Targeted lipids were identi-
fied according to their mass-to-charge ratio, and a 
paired t test was conducted on the targeted lipids 
to detect differences in the intensity of the ions 

between microfat and nanofat. A metabolic path-
way enrichment analysis based on a mummichog 
algorithm on untargeted lipids was run to deter-
mine the total number of significant hits per path-
way. Briefly, MetaboAnalyst 5.038,39 determined 
the metabolic pathways from a list of metabolites 
(the user’s uploaded set of mass-to-charge ratio 
features), considering all potential matches (iso-
topes/adducts).40 These tentative compounds 
were then mapped onto known metabolic path-
ways for the selected organism (human). For each 
pathway, a hypergeometric P value was calculated.

RESULTS

Metabolic Pathway Analysis on Untargeted Lipids
Because it is challenging to correctly iden-

tify a particular peak based on its mass alone, 
we analyzed individual pathways rather than 
specific compounds. We uploaded a total of 
2388 mass-to-charge ratio features for the meta-
bolic pathway enrichment analysis, and found 
109 significantly enriched pathways in microfat 
and nanofat. The visualization of the inspected 
enriched pathways, in accordance with the global 
Kyoto Encyclopedia of Genes and Genomes 
metabolic network, showed higher peak intensi-
ties of enriched pathways in microfat compared 
with nanofat. (See Figure, Supplemental Digital 
Content 1, which demonstrates enriched path-
ways in microfat and nanofat samples. The blue-red 
color scale represents peak intensities. The num-
bers on the right represent the mass-to-charge 
ratio values of possible pathways, http://links.lww.
com/PRS/H99. Created using the Metaboanalyst 
5.0 software.) We also identified the total num-
ber of lipid metabolites found in our data within 
each pathway (hits total) and those that were sig-
nificantly different between microfat and nano-
fat samples (hits sign). (See Table, Supplemental 
Digital Content 2, which illustrates the hits sign/
hits total ratio above 0.1. A metabolic pathway 
analysis on untargeted lipids was performed to 
identify lipid subclasses in order of the hits sig-
nificance/total, http://links.lww.com/PRS/H100.) 
We continued our analysis by defining the signifi-
cantly enriched lipids within pathways of interest 
detected by our metabolic pathway analysis. Our 
pathways of interest were vitamins D2, D3,41 E, 
and K42; coumaric acids43; sphingosines44; phyto-
sphingosines; and retinoids, due to their tissue-
remodeling properties. The potential matches 
for the lipids within these pathways were deter-
mined with the metabolic pathway enrichment 
analysis using MetaboAnalyst 5.0 (Table 1).

http://links.lww.com/PRS/H99
http://links.lww.com/PRS/H99
http://links.lww.com/PRS/H100
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Differences between Microfat and Nanofat 
Samples in Selected Lipid Subclasses

Although metabolic pathway analysis iden-
tifies the differently enriched lipid mediators 
between microfat and nanofat, it does not dif-
ferentiate which of the groups is significantly 
enriched in certain lipids. Therefore, we deter-
mined possible mass-to-charge ratio values for 
each enriched lipid (Table 1) according to the 
LIPID MAPS Structure Database, and found these 

values in our untargeted metabolomics data list. 
Two significantly enriched lipid mediators from 
the coumaric acid family, 2,5-dimethoxycinnamic 
acid (Fig. 2, left) (t[13] = 4.021, P = 0.001) and 
phaseolic acid (Fig 2, right) (t[13] = 4.960, P < 
0.001), showed a higher intensity in nanofat sam-
ples in comparison to microfat.

Sphingosines and phytosphingosines had  
one significant compound hit each. Both 3- 
ketosphingosine (Fig. 3, left) (t[13] = 5.596, P < 
0.001) and dehydrophytosphingosine (Fig. 3, 
right) (t[13] = 4.341, P < 0.001) were significantly 
higher in microfat.

Microfat samples also demonstrated an over-
all higher intensity in all lipids within retinoids 
(vitamin A: t[13] = 7.343, P < 0.001), vitamin D2 
(1-α,24R,25-trihydroxyvitamin D2; t[13] = 6.750, 
P < 0.001; [24R]-1α,24,25,26-tetrahydroxyvitamin 
D2: t[13] = 3.064, P = 0.009), vitamin D3 (calcidiol: 
t[13] = 3.132, P = 0.008; secalciferol or calcitriol: 
t[13] = 6.638, P < 0.001; cholecalciferol: t[13] = 
5.545, P < 0.001; 1α,18-dihydroxyvitamin D3:  
t[13] = 6.750, P < 0.001), vitamin E (δ-tocopherol: 
t[13] = 6.406, P < 0.001; β-tocopherol: t[13] = 
5.309, P < 0.001), and vitamin K (vitamin K 1 
2,3-epoxide: t[13] = 8.096, P < 0.001) (Fig. 4).

Exploration of Selected Lipid Mediators Linked 
to Tissue Regeneration Properties in Nanofat

The peak intensity of selected lipid media-
tors was compared between microfat and nanofat 
(Fig. 5). Among 6 lipid mediators that we identi-
fied (lysophosphatidic acid: t[13] = 6.513, P < 0.001; 

Table 1. Significantly Enriched Metabolites within 
the Lipid Subclasses of Interest from the Metabolic 
Pathway Analysis
Lipid Subclass Significantly Enriched Metabolites

Vitamin D2 1-a,24R,25-Trihydroxyvitamin D2
(24R)-1α,24,25,26-

Tetrahydroxyvitamin D2
Vitamin D3 Calcitriol

Calcidiol
Cholecalciferol
Secalciferol
1α,18-Dihydroxyvitamin D3/1α,18-

dihydroxycholecalciferol
Vitamin E β-Tocopherol

δ-Tocopherol
Vitamin K Vitamin K1 2,3-epoxide
Coumaric acids 2,5-Dimethoxycinnamic acid

Phaseolic acid
Phytosphingosines Dehydrophytosphingosine
Sphingosines 3-Ketosphingosine
Thromboxanes Thromboxane B2

11-Dehydro-2,3-dinor-TXB2; TXB1
Retinoids Vitamin A

Fig. 2. MS peak intensities of coumaric acids in microfat and nanofat samples. Nanofat samples 
demonstrated a higher intensity in both (left) 2,5-dimethoxycinnamic acid and (right) phaseolic 
acid in comparison to microfat samples. All data are expressed as the mean ± SE, paired samples 
t test.
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docosahexanoic acid: t[12] = 4.474, P < 0.001; leu-
kotriene [LT] B4: t[11] = 1.363, P = 0.200; pros-
taglandin [PG] E2: t[13] = 2.541, P = 0.025; and 
epoxyeicosatrienoic acid [EET]: t[13] = 0.032,  
P = 0.965), only PGI2 was higher in nanofat in com-
parison to microfat (t[13] = 3.690, P = 0.003).

DISCUSSION
To the best of our knowledge, this is the first 

study to analyze specific target lipids in autolo-
gous fat grafts. The lipidomic profiling of micro-
fat and nanofat samples has allowed us to shed 
light on their lipidome in an effort to pinpoint 
differences between the two to better understand 
their unique clinical outcomes. The metabolic 
pathway enrichment analysis revealed 109 path-
ways with significant differences between microfat 
and nanofat samples. Our results show that the 
lipid profiles of microfat and nanofat samples dif-
fer significantly, possibly due to the mechanical 
fractionation of microfat to nanofat that disrupts 
adipocytes and connective tissue or to subsequent 
lipid release.

Past studies focused on the mechanism of 
action of autologous fat grafts and the influence 
of different processing techniques. In a secretome 
analysis of differently processed lipoaspirates, no 
differences in protein composition were found.45 
Although we recently detected a significantly 
different protein profile between microfat and 
nanofat samples, the use of different methods 
and, most importantly, different processing tech-
niques precludes further comparison between 

the studies.29 It has also been shown that mechani-
cal processing does not affect the differentiation 
potential of adipose-derived stem cells; instead, 
only a decrease in adipocyte depots and an 
increase in the extracellular matrix occur based 
on histological examination.46 Consequently, we 
presume there must be further unrecognized dif-
ferences that elucidate the different regenerative 
capacities of microfat and nanofat samples.

Our research has allowed us to gain new and 
valuable insight into individual lipid mediators, 
specifically sphingolipids and eicosanoids, which 
are particularly imperative during wound healing 
and tissue remodeling.32,33 Our analysis revealed 
significantly higher levels of coumaric acid in 
nanofat samples. Coumaric acids have been dem-
onstrated to reduce oxidative stress and inflam-
matory reactions. Furthermore, the p-coumaric 
acid derivate exhibits antimelanogenic proper-
ties.43,47,48 It is relevant to point out that p-coumaric 
acid cream has shown a skin lightening effect 
after application on fully tanned human skin. 
This could make the component of great interest 
as an active ingredient in skin lightening in hyper-
pigmentation/hypopigmentation or in improv-
ing the confluence of skin grafts,48 and it serves as 
a possible explanation for the observed beneficial 
effects of nanofat on skin pigmentation.

We observed significantly higher peak intensi-
ties for the different fat-soluble vitamins in micro-
fat, namely, vitamin D and its metabolites, vitamins 
E, K, and A. It was previously demonstrated that 
systemic administration of vitamin D improves 
human fat graft retention after autologous fat 

Fig. 3. MS peak intensities of sphingosines and phytosphingosines in microfat and nanofat sam-
ples. Both sphingosines and phytosphingosines had one significant compound hit each. In both 
compound hits, (left) 3-ketosphingosine and (right) dehyrophytosphingosine had a higher inten-
sity in microfat samples than in nanofat samples. All data are expressed as the mean ± SE, paired 
samples t test.
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Fig. 4. MS peak intensities of vitamins in microfat and nanofat samples. Analyses detected significant compound hits in subclasses of 
(above, left) retinoids (vitamin A), (above, right) vitamin D2 (1-α,24R,25-trihydroxyvitamin D2, (24R)-1α,24,25,26-tetrahydroxyvitamin 
D2), (center, left) vitamin D3 (calcidiol, secalciferol or calcitriol, cholecalciferol, 1α,18-dihydroxyvitamin D3), (center, right) vitamin E (δ- 
and β-tocopherol), and (below) vitamin K (vitamin K1 2,3-epoxide). Microfat samples demonstrated higher intensity in all significant 
compound hits of these subclasses. All data are expressed as mean ± SE, paired samples t test.
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grafting in a mouse xenograft model, suggesting 
a critical role in fat-grafting procedures.49 In con-
trast to nanofat, microfat is specifically applied for 
volume augmentation because of its intact adipo-
cytes. Considering this, it is interesting that vita-
min D appears to be present in higher levels in 
microfat, which might suggest that it could pos-
sibly support the integration of adipocytes in the 
context of volume augmentation. Several studies 
have also reported that treatment with one of the 
aforementioned vitamins improves scar quality 
and promotes wound healing.50–53

MS also revealed differences in eicosanoids, 
with significantly higher amounts of prostacy-
clin (PGI2) in nanofat samples. Eicosanoids are 
derived from membrane fatty acids and include a 
number of different lipid mediators, such as PGs, 
LTs, and so-called specialized proresolving media-
tors.32 PGI2 is known to act as a vasodilator that 
maintains adequate blood flow to peripheral tis-
sue. In the specific context of nanofat grafting, we 
hypothesize that PGI2 might be responsible for 

promoting vascularization and thus the distribu-
tion and action of growth factors and cytokines in 
the surrounding tissue. Various studies have also 
highlighted the importance of PGI2 in preventing 
fibrosis and fibrotic progression,54 which could 
serve as a conceivable explanation for the benefi-
cial effect of nanofat on scar and tissue quality.

In contrast, there were significantly higher 
amounts of its counterpart, PGE2, in microfat 
samples. Besides promoting angiogenesis and 
fibroblast and keratinocyte proliferation, PGE2 
plays an important role in macrophage polariza-
tion.55 In the late phase of wound healing, the 
transition of the proinflammatory M1 phenotype 
macrophage to the M2 regenerating phenotype 
is necessary to promote normal wound healing. 
PGE2 was found to enhance wound closure by 
promoting the conversion of the M2 phenotype of 
macrophages.32,56 In chronic wounds, this transfor-
mation is impaired, and the M1 phenotype is pre-
dominant.32,56 Recent studies have mentioned that 
treatment with autologous fat grafting improved 

Fig. 5. MS peak intensities of targeted lipids that have a role in wound healing. Microfat samples demonstrated a higher intensity 
in (above, left) lysophosphatic acid and (above, center) docosahexaenoic acid. The peak intensity of (above, right) LTB4 did not differ 
between nanofat and microfat samples. While microfat samples showed higher intensity in (below, left) PGE2, they showed lower 
intensity than nanofat samples in (below, center) PGI2. There was no difference detected between microfat and nanofat samples in 
the intensity of (below, right) EET. All data are expressed as mean ± SE, paired samples t test.



 
Volume 154, Number 5 • Microfat and Nanofat Lipidomic Analysis

903e

the healing of acute burns and infected ulcers.19–21 
Considering the limitations of this study and the 
complexity of wound-healing mechanisms at the 
cellular and protein levels, it is possible that PGE2 
is one of many components contributing to the 
wound-healing properties of fat grafting. The cur-
rent literature lacks a comparison of the wound-
healing effectiveness of microfat and nanofat.57 
Therefore, we hypothesize that the higher PGE2 
levels detected in microfat could be one compo-
nent promoting wound healing.

The peak intensities of LTB4 and EET, which 
also belong to the group of eicosanoids, did not 
differ between microfat and nanofat samples. In 
contrast to PGs, LT is known to be associated with 
impaired wound healing. As such, LT receptor 
antagonists were found to enhance wound closure 
by modulating the inflammatory response.58,59 
EET acts as a vasodilator and is known for its pro-
angiogenic but antiinflammatory potential. In 
one study, topical application of EET on mouse 
ear wounds improved ischemic wound healing, 
which was attributed to a significant increase in 
the expression of stromal cell–derived factor, vas-
cular endothelial growth factor, and transforming 
growth factor-β1.60 Hence, EET has been proposed 
as a potential therapeutic agent for various pathol-
ogies of wound healing. Synthetic production of 
EET is time-consuming and expensive. Therefore, 
autologous fat grafting could be an accessible 
source of EET for the treatment of wounds. A sim-
ilar acceleration of wound healing has also been 
reported for treatment with docosahexaenoic 
acid61 and lysophosphatidic acid,62 both of which 
were found in higher concentrations in microfat.

Limitations
Our study has several limitations with regard 

to the data analysis and study protocol. Currently, 
we can only discuss and interpret our results from 
a theoretical point of view. A further analysis of 
patient-specific differences was outside the explor-
atory scope of this study. Although none of the 
patients had comorbidities, it is well-known that the 
lipidome is significantly influenced by many fac-
tors, such as lifestyle, sex, age, and diet, that could 
affect the lipid composition of the autologous fat 
graft and, therefore, influence its therapeutic effi-
cacy and the surgical outcome.63 Furthermore, fat 
samples were harvested from body regions that 
can also differ in their lipid composition.64 Our 
future research will focus on patient-specific dif-
ferences in lipid composition of autologous fat 
grafts in relation to postoperative outcomes, such 
as the degree of scar remodeling after fat grafting.

CONCLUSIONS
We would like to report this as the first study 

to analyze the lipidomic profile of autologous 
fat samples and to provide evidence that the 
mechanical fractionation of microfat to nanofat 
significantly alters lipid composition. Using 109 
enriched pathways, higher levels of fat-soluble 
vitamins were found in microfat, whereas anti-
inflammatory, antifibrotic and antimelanogenic 
lipid mediators were particularly elevated in 
nanofat samples. This study contributes to under-
standing the composition of nanofat and microfat 
at a molecular level. Further investigation of their 
therapeutic effects is warranted.
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