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Safety of freeze-dried powder of human adipose-derived stem cells and its exosomes

Li Hong-chao, Jin Yin-peng, Wang Xi, Li Li, Fu Qing-chun (Shanghai Public Health Clinical Center, Fudan
University, Shanghai 201508, China)

Abstract

BACKGROUND: With the in-depth study of exosomes, increasing studies have confirmed the effectiveness of
exosomes in the treatment of diseases. It is of great importance to stabilize the exosomes and not lose their
functions.

OBJECTIVE: To explore the morphological differences in the exosomes of adipose-derived stem cells stored by
freeze-drying technology and conventional cryopreservation and to explore the safety of exosomes for injection.
METHODS: Human adipose-derived stem cells were isolated and cultured to extract the exosomes. Then,
pretreated cells and exosomes were lyophilized. Cell morphology was observed under microscope and the protein
content of freeze-dried exosome powder was detected by BCA. The safety of freeze-dried exosome powder was
detected through vascular stimulation test, muscle stimulation test, hemolytic test, active systemic anaphylactic
test, and passive skin allergy test.
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RESULTS AND CONCLUSION: The exosomes still had an intact membrane after freeze-drying and rehydration. The content of exosomal
proteins was in constancy. Freeze-dried exosome powder, exosomes, freeze-dried powder of adipose-derived stem cells, and
adipose-derived stem cells were all negative for five safety tests, all of which are safe and reliable for body injection and cause no rejection.
Subject headings: Adipose Tissue; Stem Cells; Exosomes; Freeze Drying; Tissue Engineering
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1 ##IFNAE  Materials and methods

1.1 &k AR 8 R e A PRI

1.2 BFRE RME SHT20174E1 12 A4 BT R BE
KA AR I 2 R T AN A B R P73 ¥ 97 T 9 4 B P S0 =5
SERMKo

1.3 H#

1.3.1 9Kk 0.15% fi 5 A 1 (Gibco, 35 [H);
DMEM/F128 753 (Hyclone, £[); JifiZf1ii% (Gibco, 38
[); 0.25%/ 4 1 H#(Gibco, K [H); BCARK & (Solarbio,
) (R, pE) ROEEERETR T, T E):;
ANt g E A (2R, P E): NS 49 i
(HUM-iCell-d021).

1.3.2 SN M IEAE (Thermo, EE); B0
(TD25-WS, Lifg i B O A PR A A ) KR
AL HL(Eppendorf, #E[E); FIEE{L(NS300, JElH);
TGN Z R AHEARGRAT): @IERLEEOF
(Merk, #/R2%); HTHL(CHRIST).

1.3.3 SLKEh i HERETESD O SR HETE S e i
LSS BN B A ml A, (R K2 S0 B v Lo i
7%, A HEERIRK.

14 F7ik

141 NRW T e 58555 iR AR IR A 4
UG R (DB R0 R L TD), PBSTEYE3ME, i
AN0.1%JK )5l T 137 ‘C/KIHAL30 minji5 & T 2.0 0l
1, 1200 r/minE5.005 minji5 B B4 e, Hi&E EPBSHE
BJE TR IR B0, 57 B, IS AR BN
10%JIf 45 1ML 37 (I DMEM/F 1255 779, #0110 emBs R 111,
AP 110 LY, B T37 C. B EH5%CO, M
AR REEREFRA T, 48 h)EHeill, MEL4H Hu A K 5280%IH,
JINO.25%JBE R 4k J5 141 © 3fARIE R, Kig 2 55 3 B L
Je BESASH

1.4.2  ANJEWT40 fab b AR g e 502 34 g 17 41
Wi, T 5 A R R Bk 10% 1R 2 L7 [ DMEM/F1244
FRERT TR, FrILE K 280% LA LN F JE L3 I Sk fih ks o
K&, GREAE37 C, MR ECN5% CO, M E i il AF T 5
24 h; AR LG S B0 T, 0.22 umirit uE st g 5 e
F100 kuffEBIERAGELE Y, 4 CH&AF N4 000xg 7

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



Li HC, Jin YP, Wang X, Li L, Fu QC. Safety of freeze-dried powder of human adipose-derived stem cells and its exosomes.
Zhongguo Zuzhi Gongcheng Yanjiu. 2018;22(29):4593-4600. DOI:10.3969/j.issn.2095-4344.0994

240 min, 355 S AMNBK RS, ET-80 CUkAfi
fi A7 25 -
1.4.3  NJRIT-40 Mo S S iAo Je 1K Ak

ABERG FE0RE % F R B K NI T 41 Mg 4k 12
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Figure 1 Morphology of cryopreserved human adipose-derived stem cells after resuscitation and freeze-dried powder of human
adipose-derived stem cells after rehydration
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Figure 2 BCA detection of cryopreserved exosomes and freeze-dried exosomes
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Figure 4 Hematoxylin-eosin staining of the
cross-section of the rabbit ear vein (x100)
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A E5 SEREMMARTH A FLRE(x100)
B Figure 5 Hematoxylin-eosin staining of the
rabbit muscle tissues (x100)
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Figure 6 Results of the hemolytic test in each group
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Figure 7 Passive cutaneous anaphylaxis test in rats
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Figure 8 Cell counting kit-8 proliferation curve of fibroblasts in
each group
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Table 1 Results of the active systemic anaphylactic test in rats
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2.8 AJEW T m e oh b Ak Bk T ik ah Bk i A L e 4k
ROWMETHR, ANBETR R E L RRIEAL, AN
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