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see Video, Supplemental Digital Content 1, 
http://links.lww.com/PRS/A855

Emulsified Fat2013



Mixture Fat Grafts and ASCs

2013
20 millions ASCs / mL de graisse
= 650 millions d’ ASCs !!!
Suivi sur 4 mois…

+ ASCs Control

M4

Stig-Frederik Trojahn KOLLE

2013



• PRODUCTS

•MEDICAL DEVICES

• TECHNIQUES
• HARVESTING
• MANUAL
• ASSISTED

• PREPARATION
• DECANTATION
• CENTRIFUGATION
• FILTRATION
• MECHANICAL 

PREPARATION
• INJECTION

1 cm

1 cm

MRI  7 Tesla

Adipocytes-Vessels Extra Cellular Matrix





Milli Fat
Microfat

Preparation of Fat

Mechanical Preparation

MSCs
Mesenchymal Stem Cells

SVF
Stromal Vascular

Fraction

Enzymatic Preparation

– Tulip®
– P. Tonnard

– Adinizer®

– Lipocube®

…

– Hy Nanofat®

Mechanical
Preparation

Devices
– Microlyser®

Mixed Products

– Boost®

– Lipogems®

SVT
Stromal Vascular

Tissue
SVF Gel
Lipocondensation

– Emulsfat®

>10μm

SVF
Stromal Vascular

Fraction

ATMP
Advanced Therapy Medicinal Products

EMULSIFICATION

MICRONIZATION



Dimensions of Fat Lobules

>/= 2mm

</= 1mm

MILLI

MICRO

Coleman’s cannula

Khouri’s cannula

Sorensen’s cannula

Magalon’s cannula



Mechanical Stromal Vascular Tissue Enzymatic Stromal Vascular Fraction Adipose Tissue Stem Cell Culture

Adipocyte Adipoblast Lymphocyte Macrophage Fibroblast Endothelial
cell

Endothelial
progenitor cell

Pericyte Mesenchymal
stem cell



Big volume Fat Harvesting

• Breast

• Buttock

General Anaesthesia



MicroAire
PAL®

liposuction
system

body-jet® devices
Human Med

Möller Medical NeosyadAlma Lasers

AdimateWorkstationLipolife TM



Small volume Fat Harvesting

• Face

• Hand

• Genital area

Local Anaesthesia



Tumescent 
ANESTHESIA

Klein fluid formula:

• 500 mL of 
saline solution

• 25 mL of 1% 
lidocaine
250mg

• 0,5 mg of 
epinephrine

6ml of NaH2CO3

Sodium bicarbonate

Cytori fluid formula:
300ml Fluide 

150ml Graisse

• 250 mL of 
Lactated 

Ringer’s solution

• 10 mL of 1% 
lidocaine
100mg

• 0,5 mg of 
epinephrine

PROTOCOL Local Anaesthesia



• maximum safe dosage 
45mg/kg

• safe dosage 
1mg/l



HARVESTING

3000 RPM - 3 min -1200G2,23mm

17G cannula (O.D.=1,50mm)
Distal opening 2 mm
1 ml LUER LOCK syringue

1mm incision with
a #11 surgical blade

I - MILLI - Sydney COLEMAN  

S.R.COLEMAN’s placement cannula : 17 G

REINJECTIONPURIFICATION

Cannula creates several tunnels
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Edited by
Sydney R. Coleman

Translated
into Chinese



Ø=2mm – 14 Gauge – 130mm S=0.58 mm2

Lobula
600 µm

HARVESTING CANNULA

INJECTION CANNULA

Ø=0.8mm – 21 Gauge – 40mm

FILTRATION BAG CLOSED SYSTEM

II - MICRO
material



FILTRATION BAG





Mesenchymal Stromal
Cells (MSC)





LIPOCUBE

TULIPHY TISSUE -NANOFAT

…

ADINIZER MICROLYSERMini BOOST

III - MECHANICAL PREPARATION OF FAT
SVT Stromal Vascular Tissue

EMULSFAT



Choose a Mechanical Preparation Kit

• Emulsification: shear force

• Micronization

• Final size with or without filter: 
2400µ   1200µ    600µ    400µ    200µ    120µ     100µ



BIOLOGICAL QUALITY OF SVF FROM NANOFAT OBTAINED WITH COMMERCIAL DEVICES

2024

Viability
Recovery yield

Viable nucleated cells / cc of AT
Cellular 

composition

No enzyme - Mechanical production
Inside Operating room
SVF cells – Oil – Adipocytes ?

838 250 ± 636 014

N= 5

ADIPOCYTES  IN ALL 
EMULSIFIED FAT +++

Ongoing research
from Marseille 

University hospital

91.8 ± 8.5 %

83.6 ± 12.4 % 95 550 ± 96 337

Regenerative cells 49.7 ± 20.4 %
Leukocytes 28.9 ± 10.5 %

Regenerative Cells 34.3 ± 29.4 %
Leukocytes 52.6 ± 11.4 %

Higher device

Lower device

LIPOCUBE

TULIP
HY TISSUE -NANOFAT

ADINIZER
MICROLYSER

EMULSFAT

BOOST Mini BOOST



I. LOCATION AND DEPTH OF SAMPLING
II. INFILTRATION OR NOT ?
III. SIZE AND QUALITY OF THE SYRINGES
IV. CANNULAS

SIZE OF THE HARVESTING CANNULA
SIZE AND NUMBERS OF HOLES
SHARP MICROPORTS

V. PURIFICATION STEP OF FAT:
DECANTATION 
CENTRIFUGATION
FILTRATION

VI. KIT CHOICE:
FAT EMULSIFICATION
FAT MICRONIZATION

VII. SIZE OF THE FINAL FILTER

MECHANICAL PREPARATION

WE NEED VERY PRECISE 
PROTOCOL WITH 
BIOLOGICAL 
CHARACTERIZATION OF THE 
FINAL PRODUCT
Each modification changes 
the final product



- MANUAL TREATMENT in a clean room or laboratory according to the cGMP
- AUTOMATIC TREATMENT using a CE marked device, labeled to replace, 
repair, reconstruct or increase soft tissue defects.

CELUTION®

GID TECHNOLOGYTM

ADIPOSE DERIVED REGENERATIVE CELLS - ADRCs

ACSTM

IV – STROMAL VASCULAR FRACTION



Adipose-Related Terminology

Enzyme
Digestion

Cell
Culture

Aspirated
Adipose Tissue

Stromal
Vascular Fraction

ADSCs

Cell Type Frequency

Adipocytes ~50%

Blood Vessel Cells 25%

Blood Cells & 
Macrophages

25%

Stem Cells ~1%

Cell Type Frequency

Adipocytes 0%

Blood Vessel Cells ~50%

Blood Cells & 
Macrophages

~50%

Stem Cells 1-2%

Cell Type Frequency

Adipocytes 0%

Blood Vessel Cells 0%

Blood Cells & 
Macrophages

0%

Cultured ADSCs 100%



ATMP : Advanced Therapy Medicinal Products

Cells or Tissues have been subject to substantial manipulation, so that biological characteristics, physiological functions or 
structural properties relevant for the intented indication or regeneration are achieved

OR
Cells or Tissues are not intented to be used for the same essential function in the recipient as in the donor (non 
homologous use)

MTI : Médicaments de Thérapie Innovante

LEGAL ASPECTS RELATING TO THE STEM CELL CRITERIA
FOR ATMPS





S

STERILITY TESTING
ðAEROBIC and ANAEROBIC inoculation

ðINCUBATION : 10 days

ðRecommendations for sampling
Final product volume 

(ml) Inoculum volume 

> 10 ml 1% 

1< v <10ml 100 µl

European pharmacopoeia 5.6

ðGRAM staining on harvested adipose tissue

ð prior to delivery to patient (released quality control)

CELL NUMERATION AND VIABILITY
Many methods are available and validated

§ 15 minutes
§ Sample : 100µl
§ Measured in duplicate
§ Propidium iodide
§ 2 steps : 

§ Dead cell count 
§ Total cell count 

Choice of automatically method by Nucleocounter NC-100® : 

ðSCLERADEC trial : ≥ 80% viability  for the batch release

CYTOMETRY 

7-12µm

Lymphocytes 
(Discrimination CD45+, 
size/structure)

10-20µm

Monocytes
+granulocytes 
(Discrimination CD45+, 
size/structure)

Mesenchymal
stem cells
(CD45-
/CD34+/CD90+/CD146
-)

Endothelial cells
(CD45-
/CD34dim/CD146brig
ht/CD90+)

Endothelial
Progenitor cells
(CD45/CD34bright/
CD146dim/CD90+)

Size (FCS)

« The current gold standard for enumerating stem cells that are members of the 
ADSC/MSC family is the CFU-F assay in which the ability of the cells to proliferate is
determined. Individual stem cells proliferate to form colonies that are counted. 
This process takes 10-14 days. » John FRASER

Clonogenic Assay: Colony Forming Unit-Fibroblast
As recommended by the International Society for Cellular Therapy

Giemsa staining
count colonies >50 cells

500 cells/10cm²
D+12

D0 D+5 D+7

D+9 D+12/14



GMP PRODUCTION & CHARACTERIZATION OF STROMAL VASCULAR FRACTION

2021

294 SVF batches of 
therapeutic grade 
produced at SSCF

70 SVF batches of 
therapeutic grade 

produced at APHM

Viability
Recovery yield

Viable nucleated cells / cc of AT
Cellular 

composition

Enzymatic production
ATMPs status
Heterogeneous suspension of cells – NO ADIPOCYTES

89.3 ± 4.3 %

84.2 ± 6.0 %

254 000 ± 120 000

225 000 ± 111 000

Regenerative cells 70.1 ± 13.1 %
Leukocytes 29.8 ± 11.4 %

ASC 54,8 ± 14.0 %
Leukocytes 45.2 ± 16.2 %

N= 294

N= 70



DIFFICULT
LONG
EXPENSIVE

EASY
FAST
ECONOMICALLY VIABLE

+ = Promoting
Fat Engraftment

PRP 

ADIPOSE TISSUE

CAL : 
CELL ASSISTED LIPOTRANSFER 
A POPULAR PROCEDURE… 

?SVF 

Cultured
Stem Cells
(ASCs) 

V – MIXTURES

SVT
Stromal
Vascular
Tissue



CELLULAR THERAPIES
vVolumizing effect Fat tissue: MILLI - MICRO

- Replacement of missing tissues with autologous fat
vRegenerative effect Fat tissue:

-Mechanical preparations
STROMAL VASCULAR TISSUE – EMULSIFIED or MICRONIZED FAT
- Modified emulsified fat - SVF Gel

- Lipocondensation
- Enzymatic preparation - STROMAL VASCULAR FRACTION

vRegenerative effect Platelet Rich Plasma

…

VI – INDICATIONS



1 – INFILTRATION
*Careful of lidocaine !

2 – LIPOSUCTION
Small holes cannula = better vascularization
Low negative pressure = less than 0.5 atm or 380 mmHg

3 – FAT PREPARATION
Active filtration: removes
- Tumescent fluid, Free lipids,  Blood cells …
Washes are really important (even without lidocaine)

4 – FAT INJECTION
Injection of small quantities in different layers

RULES FOR LIPOFILLING IMPROVEMENT



VOLUMIZING 
IMMEDIATE EFFECT (2-6 months)

ØMILLI
ØMICRO

REJUVENATING  
DELAYED EFFECT (12 months)

ØMECHANICAL PREPARATIONS : 
EMULSIFICATION / MICRONIZATION : “NANOFAT”

ØMECHANICAL PREPARATIONS : 
EMULSIFICATION / MICRONIZATION + CENTRIFUGATION : “NON ENZYMATIC SVF”

ØENZYMATIC PREPARATIONS : STROMAL VASCULAR FRACTION

STROMAL VASCULAR TISSUE

VII – RESULTS



CONCLUSION
- Cell Therapy products are manifold, and their preparations require rigorous protocols.
- Regenerative surgery is a major issue.
- Surgeons need to know the products and techniques available and choose indications.
- Advanced Therapy Medicinal Products (ATMP) with substantial manipulations are subject 
to very strict regulation.
- Evolution:

q From Enzymatic Stromal Vascular Fraction to Mechanical Modified:
- Stromal Vascular Tissue: Emulsified Fat - Micronized Fat
- Mechanical Stromal Vascular Fraction

q Enzymatic SVF or Stem Cells systemic use
q Stem Cells Expansion System
q Allogenic Stem Cells
q Cryopreservation
q Exosomes




