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Abstract
BACKGROUND: ltis of great clinical significance to explore methods for efficient and stable access to stromal
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vascular component cells. Current methods for separating stromal vascular components mainly include enzymatic hydrolysis, bolus injection
method, and contact ultrasonic pulverization method. For contact ultrasonic pulverization, there are many problems to be solved, such as low
safety, low cell survival rate, and material contamination. Therefore, non-contact ultrasonic pulverization can solve these problems well.
OBJECTIVE: To find an optimal method for harvesting adipose-derived stromal vascular fraction cells by non-contact ultrasound approach.
METHODS: The human body fat tissue (subcutaneous fat) used was provided by the Plastic Surgery Hospital of Chinese Family Physician.
Patients were eligible if they had no other basic diseases in the physical examination. All the patients were informed of study protocol and
signed informed consent before sampling. The fat tissues were treated with three different ultrasonic instruments (approximately 800 W for
ultrasonic cleaner, 1 000 W for ultrasonic cell crusher, and 1 200 W for non-contact ultrasonic cell crusher) for 15, 20, and 25 minutes. Contact
ultrasonic crushing method (100 W, 16 seconds) was used as control. Stromal vascular fraction cell size, number of survived cells, cell viability,
cell fragmentation rate and microbial infection were measured. The study was implemented in accordance with the relevant ethical
requirements of Plastic Surgery Hospital of Chinese Family Physician.

RESULTS AND CONCLUSION: The viability of stromal vascular fraction cells obtained by the three methods was significantly higher than
that by the contact ultrasonic crushing method (P < 0.05). The contamination degree of stromal vascular fraction cells obtained by the three
methods was significantly lower than that obtained by the contact ultrasonic crushing method (P < 0.05). There was no significant difference in
the size of stromal vascular fraction cells obtained by the three methods (P > 0.05). The cell fragments of stromal vascular fraction cells
obtained by the three methods were significantly less than those by contact ultrasonic crushing method (P < 0.05). It is preferred to perform 20

minutes treatment by non-contact ultrasonic cell crusher followed by enzymatic separation.
Key words: adipose tissue; stromal vascular component; non-contact ultrasonic; pure physical disruption; cell viability
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Figure 1 Human stromal vascular fraction
cell precipitation (centrifugation method)
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Figure 2 Human stromal vascular fraction
cell precipitation (enzymatic separation
method)

FH 2 BT SR BRI A PR A5 B K/ . Bk & 2 B
fi R P 9 B RV B R S I AL G P B IR A R 3R
B U 53R R M A A A0 B R T A B K

1.5.2 FEERKM  HO0 uLFRE4n i AN10 uL 0.4%%4H
HE, RS, NGRS, RBEATEE R AR R .
1.5.3  YHEIE IAESE R AR 1x10° LY, $#
100 pLiEFP RI96FLAR 1, R )5, T%HECCK-8(4l
3% 5 ) AL DH (280 it 375 7)1k 77 S b A7 A

CCK-83£78: JInA10 uL CCK-8¥AW, 37 CHEE1h,
I 5E W' FEAE (450 nm).

LDHAEZ2: fiInA11 uL LDHB#, 37 CHEHE1L h,
TR 460 uL, 37 CHEEO.5h, lERIEEE (490 nm).
1.5.4 SR RAETAIN  HREFRIE (1 200 r/min
05 min), W EiE, 100 uL PBSEH E4f i,
1 200 r/min&0:5 min, Y8 (1-5)x10°/N40 i, HiA500 L
fJBinding Buffer&Z4M/i, HIAS5 uL Propidium lodide,
VRA], E|IREEHE /R M5-15 min, 1 200 r/minZ05 min,
500 pL PBSE#i &%, K H it Q40 M AR 40 Mo fde A 26 1
TR,

St gk P CLR 5 sUAREE, 7 DAFL3-A N AR AR,
FSHABEASAR I ARl , JETTARRRG S, R
Kb A bR A Y DX, B RGN R AT T ORS AR
DU K FSIE I SS I 56 RRE ;. @SRRI 40 Mt fr
TR K DNA, BB/ NAFSE A G5 7Ot aEE
O T4 AN A @B, dERRAELDN, B
TRFFTERE,  FrLL IR BN FSIE ISR TR o

TR TSRS S o BT AU Ay 2R, BRI AR R 40
EE, WAL E A R,

1.5.5 FUAEYRREAN  HEFRIEE0 QL 200 r/mings
5 min), WtFE 3%, F100 pLIci sk B dh/k B g f, %
10 mLE O I IIAN9.9x10° uLTEE K, HX1 000 uL
G T T &2 ST UNE S-S - A

5349



FLFEH, P, HAE, WD, Y, B, GKRE, FEAE. AR A AL P B A R I L A A A 9 L #).

HFHH TR, 2019, 23(33):5347-5352. DOI:10.3969/).issn.2095-4344.1824

1.6 %o RASPSS 22.0%: 1 A #E 4T S0t 4y
M, BRI AxesEoR, KRR E T Z0H, AT+
LW AIERPI P ELES, P <0.059ERA BEME L.

2 4258 Results

21 e AF KRR AL BRI, KA
17 4 . 2 BN B A AR AE T AR 2, JAARRR
K, HAE—MAN50-150 um, KNS5 AR ERE BE & IE L,
AR S E PR LA, WE3, BN SE KR
T, K ARRE S HE PR AN AR B 110 5 . 48 7 I A B 1
e M Ao A e, EAFIFRL.

Fz1 ABIERMEES MK (X£s, n=3, ym)
Table 1 Human adipose-derived stromal vascular fraction cell size
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Figure 3 Morphology of mature human adipocytes
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Figure 4 Morphology of human
adipose-derived stromal vascular
fraction cells (x40)
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Table 2 Number of survived human adipose-derived stromal
vascular fraction cells
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Table 4 Apoptotic rate of human adipose-derived stromal vascular
fraction cells
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Figure 5 Cell fragmentation rate and apoptotic rate detected by
flow cytometry
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Table 5 Bacterial count of human adipose-derived stromal
vascular fraction cells
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