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AESTHETIC: THE WONDERS OF FAT

When it comes to cell therapies and 
harvesting stem cell components, 
the beautiful thing about fat is that 
fat is very easily accessible, and most 
patients are happy to lose some of it!

A surgeon will find it a lot easier, 
and more ethically agreeable, if they 
harvest adipose-derived stem cells, 
as compared to conducting a bone 
or deep tissue harvest to achieve 
the same aim. Almost all of us have 
a little bit of extra fat, usually around 
the abdomen, which is perfect for 
the task, hence adipose-derived stem 
cells (ADSCs) are the most frequently 
referenced in aesthetic medicine, 
often used in conjunction with fat 
transfer or rejuvenation procedures.

Similarly, unlike other sources of 
stem cells, such as bone marrow, the 
quality and volume of stem cells found 
in fat does not diminish with age as 
much as bone or blood derived. With 
modern harvesting techniques, the fat 
pericyte complex within the vascular 
niche in the fat tends to stay intact, 
and thus the number of mesenchymal 
stem cells MSCs) will be significantly 
higher. As physicians, what we are 
interested in capturing for most 
treatments is not fat (progenitor) 
stem cells, but the stem cells within 
the microvasculature of the fat – the 

vascular endothelial pericytes as these 
are in fact dormant stem cells. There 
is also evidence that the fat itself - if 
we take a fat cell or adipocyte and 
denude it from the stem cells - has a 
biological advantage on its own. There 
appears to be a protective role within 
the ‘padding’ that surrounds humans, 
and it can have a therapeutic effect. 
There is also a metabolic effect, and 
the fat progenitor cells have potential 
regenerative capabilities, regardless 
of their pericytes. But when we are 
referring to fat or ADSCs, these are 
the pericytes which are very strongly 
adherent to the blood vessels within 
the fat.

The pericytes are very robust, which is 
a helpful characteristic when it comes 
to harvesting ADSCs for treatment. We 
can extract them out as little ‘parcels’ 
which vary between approximately 
one millimetre and four millimetres 
in size. We need to dissociate the 
pericytes from the vascular niche, and 
we have two ways of achieving that 
– enzymatic digestion or mechanical 
dissociation. 

With enzymatic digestion, we are 
adding enzymes to the harvested fat, 
and it is these enzymes which digest 
the relationship between the pericytes 
and the vascular niche. The solution is 

then washed and spun in a centrifuge. 
This causes the pericytes to sink to the 
bottom of the tube as they are heavier 
than the adipocytes breakdown 
products. 

With mechanical dissociation, we 
agitate the fat parcels mechanically 
by either crushing or cutting them, or 
by using extremely high centrifugal 
forces, without the combined use of 
enzymatic digestion, which strips the 
stem cells out of the vascular niche.

Enzymatic digestion is very efficient 
when it comes to cell numbers and 
is regarded as the gold standard. 
Yet, mechanical dissociation, which is 
approximately two thirds as efficient, 
is favoured by regulators because 
there is minimal manipulation and no 
additives. Both methods aim to isolate 
the pericytes from the rest of the fat 
cell structure, however, too much 
manipulation can effectively stun 
them and render them less functional. 
Enzymatic digestion is viewed as a 
gentler process, but we must still 
be mindful of the pressures used in 
the centrifuge. Similarly, although 
you will achieve more pericyte cells 
per millilitre of fat processed with an 
enzymatic digestion process, than with 
a mechanical process, it is difficult to 
say currently whether those cells will 
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necessarily be better in terms of their 
function; more studies are needed.

The resultant ‘pellet’ of pericyte cells 
is our stromal-vascular fraction. This 
can be used to treat a patient, in the 
case of arthritis, burns, scarring, or for 
rejuvenation, or it can be taken to the 
lab to be fed and nourished in a petri 
dish to expand them into pure stem 
cells for research use. Once within the 
laboratory environment however, we 
can no longer give them to the patient 
without a research licence. 

Nano-fat treatments are another 
descriptive way of generating 
regenerative cells for therapy which 
are marketed a lot in aesthetic 
medicine. Nano-fat is created by 
emulsification, another type of 
mechanical dissociation. The fat parcels 
– which include the adipocytes and 
the pericytes – are processed through 
vortexing forces which destroy the fat 
cells. The result is a cocktail made up 
of the oil, or lipids, from the fat cells 
which includes all the debris (e.g., the 
cell membranes), and the pericytes. 
Thus, you have a concentrated stromal-
vascular fraction, but no centrifugation 
is used to remove the debris. This is a 
quick option for clinicians and allows 
for superficial reinjection into the face 
without causing lumps from visible 
fat cells. When this nano-fat cocktail 
is injected into the skin, there will 
be a visible yellowing, but the body 
quickly metabolises the lipids and the 
remaining stromal-vascular fraction, the 
pericyte (stem) cells can get to work; 
generally, there are fewer of them with 
this process than the ones described 
earlier.

Some examples of the different systems 
used within the aesthetic sector for 
cell therapies or nano-fat grafting 
procedures include Cytori™ (enzymatic 
digestion), Kerastem™ which uses fat 
as a treatment for hair loss (enzymatic 
digestion), Lipogems™ (mechanical 

dissociation) and Lipocube™ Nano 
(mechanical dissociation). The 
resultant combination of 
the key components 
– the adipocytes, 
the pericytes 
(stem cells), and 
the vascular 
niche – within 
the product 
created by 
each system 
varies. 
Sadly, clinical 
validation and 
comparison 
studies between the 
different methods are 
lacking in the published 
literature. 

Although, there is promising data, albeit 
not high level, to suggest that fat and 
adipose-derived stem cells have a role 
in all aspects of aesthetic rejuvenation. 
This includes addressing surface 
damage such as pigmentation, vascular 
problems, as well as lines and wrinkles. 

Good evidence also exists for use in 
volume restoration and contouring 
which shows that the enrichment of 
transferred or grafted fat with SVF and/
or PRP combinations leads to better 
survival of the fat graft. However, this 
is again in the context of aesthetics, 
and high-level evidence is not yet 
available. The use of fat for volumising 
is regarded as a good option though 
because we are augmenting like with 
like; this is a much better option than 
using silicone implants. However, 
come caveats and issues need to be 
addressed, for example, using fat 
grafts in the breast. For a long time, 
there were concerns related to latent, 
active cancers and the way that they 
can grow with fat grafting. Thankfully, 
this has been put to bed after several 
systematic reviews showed that 
physicians must exclude existing cancer 
because the fat graft can stimulate 

existing cancer, but it does not cause 
cancer. In fact, for women who 

have breast cancer and 
undergo excision 

and reconstructive 
surgeries, fat is 

often used in the 
reconstruction 
process. There 
is no evidence 
to suggest 
that they will 
have a higher 
recurrence 

rate of cancers 
compared to 

those who received 
a silicone implant 

reconstruction.

Finally, concerning tissue laxity and 
collagenesis, we have also enough 
rationale and evidence to support the 
role of ADSCs in collagen deposition 
and induction - where by other 
beneficial molecules are attracted to 
the area to support the tissue. Beyond 
that, there are lots of pathologies being 
researched, but these are not specific 
to aesthetic medicine. They tend to 
relate to wound healing or alopecia, 
and all these inflammatory and 
degenerative conditions have variable 
degrees of clinical evidence to support 
the use of ADSCs, but we need more 
high-level evidence.

In conclusion, the options for the 
utilisation of fat and fat-derived cell 
therapies in aesthetic medicine and 
surgery are growing exponentially 
year on year, however, it must be 
approached like any other medical 
tool at our disposal - with competency, 
assessment, and validated protocols 
- so that we protect the patients and 
the clinicians alike. Similarly, more 
characterisation, optimisation and 
standardisation of these therapies is 
necessary for our and our patients’ 
future success.
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necessarily be better in terms of their 
function; more studies are needed.

The resultant ‘pellet’ of pericyte cells 
is our stromal-vascular fraction. This 
can be used to treat a patient, in the 
case of arthritis, burns, scarring, or for 
rejuvenation, or it can be taken to the 
lab to be fed and nourished in a petri 
dish to expand them into pure stem 
cells for research use. Once within the 
laboratory environment however, we 
can no longer give them to the patient 
without a research licence. 

Nano-fat treatments are another 
descriptive way of generating 
regenerative cells for therapy which 
are marketed a lot in aesthetic 
medicine. Nano-fat is created by 
emulsification, another type of 
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– which include the adipocytes and 
the pericytes – are processed through 
vortexing forces which destroy the fat 
cells. The result is a cocktail made up 
of the oil, or lipids, from the fat cells 
which includes all the debris (e.g., the 
cell membranes), and the pericytes. 
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undergo excision 

and reconstructive 
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often used in the 
reconstruction 
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to suggest 
that they will 
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those who received 
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reconstruction.
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will be enlisted to help form new cells 
in this area, to bring the integrity of that 
tissue back to a ‘normal’ phase. PRP 
is not designed to make a ‘super you’, 
but a ‘normal you’, which is what we 
want as good aesthetic practitioners. 
We accept your ‘normal you’ may be 
better than your ‘current you’! Patients 
have problems with their skin because 
it is not behaving in the normal way 
that it should be, PRP can optimise 
and maintain normal. It will also stop 
free radical damage, stop the activity 
of inflammatory cytokines, making it a 
potent anti-inflammatory, which is why 
it helps in arthritis.

Clinical effects
Data and studies are showing increases 
in skin density from PRP treatment, 
one of the few treatments that does 
this directly and naturally. There is an 
increase in fibroblast proliferation in 
the skin, which is increasing elasticity. 
Similarly, anything that is behaving 
abnormally, like melanocytes, for 
instance, creating sunspots or uneven 
skin tone, can be brought back to 
normal by the actions of the PRP. 
It normalises the function of the 
melanocytes resulting in a more even 
skin tone. PRP is also anti-inflammatory, 
so it reduces the damage from 
cytokines and free radicals in the area 
treated. Overall, it helps you to maintain 
skin at a better level, and the beauty of 
it is that it is natural.

Managing patient expectations is key 
and that begins with a good medical 
consultation. Be honest with your 
patients about the results you think you 
can achieve, the data that is out there, 
and what you hope they will gain from 
it. There is a lack of good, randomised, 
controlled trials for many of the 
indications for PRP, but not an absence, 
so know your literature and how to 
analyse the better-quality studies. 
We are all guilty of reading abstracts 
rather than the body of a paper but 
given the variation in preparation 
and PRP systems it is especially 
important we scrutinise the methods, 
in terms of quality of PRP, protocols, 
concentration or number of treatment 
sessions, which may vary significantly 
between indications and systems. As a 
practitioner, you need to decide what 
you believe and what you practise, 
based on the evidence available to you. 
If you demonstrate what you know and 
admit what you do not, that builds trust 
and patients always respond positively 

to that even if they decide not to 
proceed with treatment!

Qestions to ask
If you are considering adding PRP 
treatment to your clinic, there are some 
basic questions that you should ask 
any medical device manufacturer or 
distributor who is trying to sell you their 
system:

 Ȗ Safety data and CE 
mark verification from 
the notifying body? Any 
manufacturer that has achieved 
a valid one should be willing to 
share this with you immediately as 
a badge of honour for their system 
as they are not easy to obtain and 
can be validated with the notifying 
body’s website. If you check the 
notifying body’s website and they 
are not on there, be wary.

 Ȗ Any white papers and 
research data specifically 
on their system? Any 
respectable manufacturer will 
have this, but many hide behind 
the data of other manufacturers 
by stating they are the same 
or similar. Even if it is an OEM 
product, the new MDR regulations 
state they must have the complete 
data file on record, not simply trust 
that whoever made the tubes or 
system for them knew what they 
were doing, and they have just 
crossed their fingers and hoped 
for the best! (Remember the PIP 
breast implant scandal.)

 Ȗ What is the yield or 
efficiency of the system? 
Simply this is asking how many of 
the platelets from the whole blood 
are delivered for you to use in the 
plasma.

 Ȗ Can you vary the 
concentration, should you 
choose to, and is that easy 
to do?

 Ȗ Can you select to 
have leucocyte and/or 
monocytes in or out of 
the plasma? In the aesthetic 
sphere monocytes are increasingly 
recognised as valuable, however, 
other leucocytes are rarely 
beneficial. But in some orthopaedic 
indications, leucocyte-rich may 
help.

 Ȗ Does it eliminate red cell 
contamination? This is rarely 
desirable whether treating skin, 
hair, joints, or tendon.

 Ȗ Is it easy to use and 
produces a reliable PRP 
with a low failure rate? 
Patients generally do not like being 
stuck with a needle for a second or 
third time!

 Ȗ If it fails, is there an easy 
rescue without repeating 
the whole process? Tips 
and tricks for most systems can 
be gleaned from good training 
providers and hopefully avoids you 
rebleeding your patient or wasting 
a tube (and money).

 Ȗ What support is available? 
Support capability of a 
manufacturer is a broad topic and 
extends beyond the sales rep, 
do they have a clinical advisor or 
expert that can offer clinical advice 
and protocols etc?

 Ȗ Cost? I have intentionally 
placed this as the final question 
as it should only be asked if 
all the above questions have 
been adequately answered and 
then cost may become the final 
consideration. I have experience 
of many systems and would never 
sacrifice patient safety or my 
outcomes for the sake of £20-40 
which is often the maximum price 
difference between the reputable 
systems.

The future
The future of PRP will be in the study 
of growth factors and their activity 
in relation to progenitor cell action. 
Researchers are producing bespoke 
delivery methods and customised PRPs. 
I believe that we will, at some point, 
end up with PRPs or derivatives that 
are specifically for hair, joints, skin, and 
wounds etc. It may not be a PRP as we 
know it, perhaps a proteomic solution 
that has a certain quantity of platelets 
within it and is rich in specified growth 
factors. 

Regenerative medicine is the future 
of all medical disciplines including 
aesthetics and anti-ageing, and I 
feel privileged to be contributing to 
research and developments in this 
area.
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