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Human Suprapatellar Fat Pad-Derived Mesenchymal Stem 
Cells Induce Chondrogenesis and Cartilage Repair in a 
Model of Severe Osteoarthritis. 

Muñoz-Criado I1, Meseguer-Ripolles J2, Mellado-López M2, Alastrue-Agudo A2, Griffeth 
RJ2, Forteza-Vila J3, Cugat R4,5, García M4,5, Moreno-Manzano V2,6,7. 
Author information 
Abstract 

Cartilage degeneration is associated with degenerative bone and joint processes in severe 

osteoarthritis (OA). Spontaneous cartilage regeneration is extremely limited. Often the treatment 

consists of a partial or complete joint implant. Adipose-derived stem cell (ASC) transplantation has 

been shown to restore degenerated cartilage; however, regenerative differences of ASC would depend 

on the source of adipose tissue. The infra- and suprapatellar fat pads surrounding the knee offer a 

potential autologous source of ASC for patients after complete joint substitution. When infrapatellar- 

and suprapatellar-derived stromal vascular fractions (SVF) were compared, a significantly higher 

CD105 (+) population was found in the suprapatellar fat. In addition, the suprapatellar SVF exhibited 

increased numbers of colony formation units and a higher population doubling in culture compared to 

the infrapatellar fraction. Both the suprapatellar- and infrapatellar-derived ASC were differentiated in 

vitro into mature adipocytes, osteocytes, and chondrocytes. However, the suprapatellar-derived ASC 

showed higher osteogenic and chondrogenic efficiency. Suprapatellar-derived ASC transplantation in a 

severe OA mouse model significantly diminished the OA-associated knee inflammation and cartilage 

degenerative grade, significantly increasing the production of glycosaminoglycan and inducing 

endogenous chondrogenesis in comparison with the control group. Overall, suprapatellar-derived ASC 

offer a potential autologous regenerative treatment for patients with multiple degenerative OA. 

Cancer Sci. 2017 Jul 30. doi: 10.1111/cas.13334. [Epub ahead of print] 

Double-edged sword of mesenchymal stem cells: cancer-
promoting VS therapeutic potentials. 

Lee HY1, Hong IS2,3. 
Author information 
Abstract 

Mesenchymal stem cells (MSCs) derived from adipose tissue, bone marrow, cord blood, and other 

tissues, have recently attracted much attention as potential therapeutic agents in various diseases due 

to their trans-differentiation capacity. However, recent studies suggested that MSCs also appear to 

contribute tumor pathogenesis by supporting tumor microenvironments, increasing tumor growth, and 

eliciting anti-tumor immune responses. While some studies suggest that MSCs have the inhibitory 

effects on tumor development, they are overwhelmed by a member of researches that MSCs exert 

stimulatory effects on tumor pathogenesis. In this review article, we summarized a number of findings to 
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provide current information about their therapeutic potential in various diseases; we then discussed the 

potential roles of MSCs in tumor progression.  

 

 

Adv Healthc Mater. 2017 Aug 4. doi: 10.1002/adhm.201700374. [Epub ahead of print] 

Liposome-Indocyanine Green Nanoprobes for Optical 
Labeling and Tracking of Human Mesenchymal Stem Cells 
Post-Transplantation In Vivo. 

Mazza M1, Lozano N1, Vieira DB1, Buggio M1, Kielty C2, Kostarelos K1. 
Author information 
Abstract 

Direct labeling of human mesenchymal stem cells (hMSC) prior to transplantation provides a means to 

track cells after administration and it is a powerful tool for the assessment of new cell-based therapies. 

Biocompatible nanoprobes consisting of liposome-indocyanine green hybrid vesicles (liposome-ICG) 

are used to safely label hMSC. Labeled hMSC recapitulating a 3D cellular environment is transplanted 

as spheroids subcutaneously and intracranially in athymic nude mice. Cells emit a strong NIR signal 

used for tracking post-transplantation with the IVIS imaging system up to 2 weeks (subcutaneous) and 

1 week (intracranial). The transplanted stem cells are imaged in situ after engraftment deep in the brain 

up to 1 week in living animals using optical imaging techniques and without the need to genetically 

modify the cells. This method is proposed for efficient, nontoxic direct cell labeling for the preclinical 

assessment of cell-based therapies and the design of clinical trials, and potentially for localization of the 

cell engraftment after transplantation into patients. 

Cancer Lett. 2017 Jul 31. pii: S0304-3835(17)30460-3. doi: 10.1016/j.canlet.2017.07.024. [Epub ahead of 

print] 

Mesenchymal stroma: Role in osteosarcoma progression. 

Cortini M1, Avnet S2, Baldini N3. 
Author information 
Abstract 

The initiation and progression of malignant tumors are supported by their microenvironment: cancer 

cells per se cannot explain growth and formation of the primary or metastasis, and a combination of 

proliferating tumor cells, cancer stem cells, immune cells mesenchymal stromal cells and/or cancer-

associated fibroblasts all contribute to the tumor bulk. The interaction between these multiple players, 

under different microenvironmental conditions of biochemical and physical stimuli (i.e. oxygen tension, 

pH, matrix mechanics), regulates the production and biological activity of several soluble factors, 

extracellular matrix components, and extracellular vesicles that are needed for growth, maintenance, 

chemoresistance and metastatization of cancer. In osteosarcoma, a very aggressive cancer of young 

adults characterized by the extensive need for more effective therapies, this aspect has been only 

recently explored. In this view, we will discuss the role of stroma, with a particular focus on the 
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mesenchymal stroma, contributing to osteosarcoma progression through inherent features for homing, 

neovascularization, paracrine cross-feeding, microvesicle secretion, and immune modulation, and also 

by responding to the changes of the microenvironment that are induced by tumor cells. The most recent 

advances in the molecular cues triggered by cytokines, soluble factors, and metabolites that are 

partially beginning to unravel the axis between stromal elements of mesenchymal origin and 

osteosarcoma cells, will be reviewed providing insights likely to be used for novel therapeutic 

approaches against sarcomas. 

Materials (Basel). 2016 Oct 12;9(10). pii: E827. doi: 10.3390/ma9100827. 

Behavior of Human Bone Marrow-Derived Mesenchymal 
Stem Cells on Various Titanium-Based Coatings. 

Qu C1,2, Kaitainen S3, Kröger H4, Lappalainen R5, Lammi MJ6,7. 
Author information 
Abstract 

The chemical composition and texture of titanium coatings can influence the growth characteristics of 

the adhered cells. An enhanced proliferation of the human mesenchymal stem cells (hMSCs) would be 

beneficial. The present study was aimed to investigate whether titanium deposited at different 

atmospheres would affect the cell growth properties, cellular morphology, and expression of surface 

markers of hMSCs. Titanium-based coatings were deposited on silicon wafers under oxygen, nitrogen, 

or argon atmospheres by ultra-short pulsed laser deposition using two different gas pressures followed 

by heating at 400 °C for 2 h. The characteristics of the coated surfaces were determined via contact 

angle, zeta potential, and scanning electron microscopy (SEM) techniques. Human MSCs were 

cultivated on differently coated silicon wafers for 48 h. Subsequently, the cell proliferation rates were 

analyzed with an MTT assay. The phenotype of hMSCs was checked via immunocytochemical 

stainings of MSC-associated markers CD73, CD90, and CD105, and the adhesion, spreading, and 

morphology of hMSCs on coated materials via SEM. The cell proliferation rates of the hMSCs were 

similar on all coated silicon wafers. The hMSCs retained the MSC phenotype by expressing MSC-

associated markers and fibroblast-like morphology with cellular projections. Furthermore, no significant 

differences could be found in the size of the cells when cultured on all various coated surfaces. In 

conclusion, despite certain differences in the contact angles and the zeta potentials of various titanium-

based coatings, no single coating markedly improved the growth characteristics of hMSCs 

Materials (Basel). 2016 Aug 26;9(9). pii: E727. doi: 10.3390/ma9090727. 

Design of Decorated Self-Assembling Peptide Hydrogels as 
Architecture for Mesenchymal Stem Cells. 

Zamuner A1, Cavo M2,3, Scaglione S4, Messina GML5, Russo T6, Gloria A7, Marletta G8, Dettin M9. 
Author information 
Abstract 

Hydrogels from self-assembling ionic complementary peptides have been receiving a lot of interest from 

the scientific community as mimetic of the extracellular matrix that can offer three-dimensional supports 
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for cell growth or can become vehicles for the delivery of stem cells, drugs or bioactive proteins. In 

order to develop a 3D "architecture" for mesenchymal stem cells, we propose the introduction in the 

hydrogel of conjugates obtained by chemoselective ligation between a ionic-complementary self-

assembling peptide (called EAK) and three different bioactive molecules: an adhesive sequence with 4 

Glycine-Arginine-Glycine-Aspartic Acid-Serine-Proline (GRGDSP) motifs per chain, an adhesive 

peptide mapped on h-Vitronectin and the growth factor Insulin-like Growth Factor-1 (IGF-1). The 

mesenchymal stem cell adhesion assays showed a significant increase in adhesion and proliferation for 

the hydrogels decorated with each of the synthesized conjugates; moreover, such functionalized 3D 

hydrogels support cell spreading and elongation, validating the use of this class of self-assembly 

peptides-based material as very promising 3D model scaffolds for cell cultures, at variance of the less 

realistic 2D ones. Furthermore, small amplitude oscillatory shear tests showed that the presence of 

IGF-1-conjugate did not alter significantly the viscoelastic properties of the hydrogels even though 

differences were observed in the nanoscale structure of the scaffolds obtained by changing their 

composition, ranging from long, well-defined fibers for conjugates with adhesion sequences to the 

compact and dense film for the IGF-1-conjugate. 

Cell Prolif. 2017 Aug 3. doi: 10.1111/cpr.12367. [Epub ahead of print] 

Cellular behaviours of bone marrow-derived mesenchymal 
stem cells towards pristine graphene oxide nanosheets. 

Wei C1, Liu Z1, Jiang F1, Zeng B1, Huang M1, Yu D1. 

Author information 
Abstract 

OBJECTIVES: 

Graphene oxide (GO), the derivative of graphene with unique properties, has attracted much attention 

for applications in dental implants. The aim of this study was, by two biomimetic cell culture methods, to 

investigate the quantitative relationship between the concentration of pristine GO nanosheets and their 

cellular behaviours towards bone marrow-derived mesenchymal stem cells (BMSCs). 

MATERIALS AND METHODS: 

The cells were firstly characterized according to their morphology, self-renewal capabilities and 

multipotency. Subsequently, adhesion density, proliferation, alkaline phosphatase activity and 

mineralization of BMSCs treated with various concentrations of GO were analysed. In addition, 

osteogenic-related proteins were measured for further verification of the GO-induced osteogenic 

differentiation. 

RESULTS: 

Pristine GO nanosheets inhibited the proliferation of BMSCs at a high concentration of 10 μg/mL during 

the first 3 days with two seeding methods and facilitated proliferation of BMSCs at a low concentration 

of 0.1 μg/mL after 5 days with a sequential-seeding method compared to a co-seeding method. 

Analogously, osteogenic differentiation was promoted when BMSCs were treated with 0.1 μg/mL of GO. 
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Both the proliferation and differentiation showed concentration-dependent behaviour. Interestingly, 

Wnt/β-catenin signalling pathway appeared to be involved in osteogenic differentiation induced by 

pristine GO nanosheets. 

CONCLUSIONS: 

Pristine GO nanosheets at a concentration of 0.1 μg/mL provide benefits to promote BMSCs 

proliferation and osteogenesis under a sequential-seeding method, contributing to the use of GO for 

dental implantation. 

Arthritis Res Ther. 2017 Aug 2;19(1):180. doi: 10.1186/s13075-017-1391-0. 

Safety, tolerability, clinical, and joint structural outcomes 
of a single intra-articular injection of allogeneic 
mesenchymal precursor cells in patients following anterior 
cruciate ligament reconstruction: a controlled double-blind 
randomised trial. 

Wang Y1, Shimmin A2, Ghosh P3, Marks P4, Linklater J5, Connell D6, Hall S7, Skerrett D3, Itescu 

S3, Cicuttini FM8. 

Author information 
Abstract 

BACKGROUND: 

Few clinical trials have investigated the safety and efficacy of mesenchymal stem cells for the 

management of post-traumatic osteoarthritis. The objectives of this pilot study were to determine the 

safety and tolerability and to explore the efficacy of a single intra-articular injection of allogeneic human 

mesenchymal precursor cells (MPCs) to improve clinical symptoms and retard joint structural 

deterioration over 24 months in patients following anterior cruciate ligament (ACL) reconstruction. 

METHODS: 

In this phase Ib/IIa, double-blind, active comparator clinical study, 17 patients aged 18-40 years with 

unilateral ACL reconstruction were randomized (2:1) to receive either a single intra-articular injection of 

75 million allogeneic MPCs suspended in hyaluronan (HA) (MPC + HA group) (n = 11) or HA alone (n = 

6). Patients were monitored for adverse events. Immunogenicity was evaluated by anti-HLA panel 

reactive antibodies (PRA) against class I and II HLAs determined by flow cytometry. Pain, function, and 

quality of life were assessed using the Knee Injury and Osteoarthritis Outcome Score (KOOS) and SF-

36v2 scores. Joint space width was measured from radiographs, and tibial cartilage volume and bone 

area assessed from magnetic resonance imaging (MRI). 

RESULTS: 

Moderate arthralgia and swelling within 24 h following injection that subsided were observed in 4 out of 

11 in the MPC + HA group and 0 out of 6 HA controls. No cell-related serious adverse effects were 

observed. Increases in class I PRA >10% were observed at week 4 in the MPC + HA group that 
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decreased to baseline levels by week 104. Compared with the HA group, MPC + HA-treated patients 

showed greater improvements in KOOS pain, symptom, activities of daily living, and SF-36 bodily pain 

scores (p < 0.05). The MPC + HA group had reduced medial and lateral tibiofemoral joint space 

narrowing (p < 0.05), less tibial bone expansion (0.5% vs 4.0% over 26 weeks, p = 0.02), and a trend 

towards reduced tibial cartilage volume loss (0.7% vs -4.0% over 26 weeks, p = 0.10) than the HA 

controls. 

CONCLUSIONS: 

Intra-articular administration of a single allogeneic MPC injection following ACL reconstruction was 

safe, well tolerated, and may improve symptoms and structural outcomes. These findings suggest that 

MPCs warrant further investigations as they may modulate some of the pathological processes 

responsible for the development of post-traumatic osteoarthritis following ACL reconstruction. 

TRIAL REGISTRATION: 

ClinicalTrials.gov ( NCT01088191 ) registration date: March 11, 2010 

J Orthop Res. 2017 Aug 1. doi: 10.1002/jor.23670. [Epub ahead of print] 

Mechanical Stimulation of Mesenchymal Stem Cells: 
Implications for Cartilage Tissue Engineering. 

Fahy N1, Alini M1, Stoddart MJ1. 
Author information 
Abstract 

Articular cartilage is a load-bearing tissue playing a crucial mechanical role in diarthrodial joints, 

facilitating joint articulation and minimizing wear. The significance of biomechanical stimuli in the 

development of cartilage and maintenance of chondrocyte phenotype in adult tissues has been well 

documented. Furthermore, dysregulated loading is associated with cartilage pathology highlighting the 

importance of mechanical cues in cartilage homeostasis. The repair of damaged articular cartilage 

resulting from trauma or degenerative joint disease poses a major challenge due to a low intrinsic 

capacity of cartilage for self-renewal, attributable to its avascular nature. Bone marrow-derived 

mesenchymal stem cells (MSCs) are considered a promising cell type for cartilage replacement 

strategies due to their chondrogenic differentiation potential. Chondrogenesis of MSCs is influenced not 

only by biological factors but also by the environment itself, and various efforts to date have focused on 

harnessing biomechanics to enhance chondrogenic differentiation of MSCs. Furthermore, recapitulating 

mechanical cues associated with cartilage development and homeostasis in vivo, may facilitate the 

development of a cellular phenotype resembling native articular cartilage. The goal of this review is to 

summarise current literature examining the effect of mechanical cues on cartilage homeostasis, disease 

and MSC chondrogenesis. The role of biological factors produced by MSCs in response to mechanical 

loading will also be examined. An in-depth understanding of the impact of mechanical stimulation on the 

chondrogenic differentiation of MSCs in terms of endogenous bioactive factor production and signalling 

pathways involved, may identify therapeutic targets and facilitate the development of more robust 

strategies for cartilage replacement using MSCs. 
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Cytotherapy. 2017 Jul 28. pii: S1465-3249(17)30591-1. doi: 10.1016/j.jcyt.2017.05.008. [Epub ahead of print] 

Therapeutic strategies for locally recurrent and metastatic 
de-differentiated liposarcoma with herpes simplex virus-
thymidine kinase-expressing mesenchymal stromal cells. 

Lee H1, Jo EB2, Kim SJ3, Yang HM4, Kim YM5, Sung YC3, Park JB6, Hong D4, Park H6, Choi 

YL7, Kim SJ8. 

Author information 
Abstract 

BACKGROUND AIMS: 

Major challenges in de-differentiated liposarcoma (DDLPS) therapy are the high rate of sequential 

recurrence (>80%) and metastasis (20-30%) following surgical removal. However, well-defined 

therapeutic strategies for this rare malignancy are lacking and are critically needed. 

METHODS: 

We investigated a new approach to DDLPS therapy with mesenchymal stromal cells expressing herpes 

simplex virus-thymidine kinase (MSC-TK). In an effort to evaluate this efficacy, in vitro cytotoxicity of 

MSC-TK against DDLPS cells was analyzed using an apoptosis assay. For pre-clinical study, the MSC-

TK-induced reduction in recurrence and metastasis was validated in a recurrent DDLPS model after the 

macroscopic complete resection and lung metastasis DDLPS model. 

RESULTS: 

MSC-TK induced apoptosis in DDLPS cells by bystander effects via gap junction intracellular 

communication (GJIC) of toxic ganciclovir (GCV). Recurrent DDLPS models following no residual 

tumor/microscopic tumor resection and lung metastasis DDLPS models were established, which 

suggested clinical relevance. MSC-TK markedly reduced locoregional recurrence rates and prolonged 

recurrence-free survival, thus increasing overall survival in the recurrent DDLPS model. MSC-TK 

followed by GCV treatment yielded a statistically significant reduction in early- and advanced-stage lung 

metastasis. 

DISCUSSION: 

This therapeutic strategy may serve as an alternative or additional strategy by applying MSC-TK to 

target residual tumors following surgical resection, thus reducing local relapse and metastasis in these 

patients. 

Int J Mol Sci. 2017 Jul 29;18(8). pii: E1655. doi: 10.3390/ijms18081655. 
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A7, Recine F8, Amadori D9, Ghetti M10,11, Ibrahim T12. 
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Abstract 

Although bone metastases represent a major challenge in the natural history of breast cancer (BC), the 

complex interactions involved have hindered the development of robust in vitro models. The aim of this 

work is the development of a preclinical model of cancer and bone stromal cells to mimic the bone 

microenvironment. We studied the effects on osteoclastogenesis of BC cells and Mesenchymal stem 

cells (MSC) cultured alone or in combination. We also analyzed: (a) whether the blockade of the 

Epithelial Growth Factor Receptor (EGFR) pathway modified their influence on monocytes towards 

differentiation, and (b) the efficacy of bone-targeted therapy on osteoclasts. We evaluated the 

osteoclastogenesis modulation of human peripheral blood monocytes (PBMC) indirectly induced by the 

conditioned medium (CM) of the human BC cell line SCP2, cultured singly or with MSC. 

Osteoclastogenesis was evaluated by TRAP analysis. The effect of the EGFR blockade was assessed 

by treating the cells with gefitinib, and analyzed with the 3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide (MTT) assay and Western Blot (WB). We observed that SCP2 co-cultured 

with MSC increased the differentiation of PBMC. This effect was underpinned upon pre-treatment of the 

co-culture with gefitinib. Co-culture of SCP2 with MSC increased the expression of both the bone-

related marker Receptor Activator of Nuclear Factor κB (RANK) and EGFR in BC cells. These 

upregulations were not affected by the EGFR blockade. The effects of the CM obtained by the cells 

treated with gefitinib in combination with the treatment of the preosteoclasts with the bone-targeted 

agents and everolimus enhanced the inhibition of the osteoclastogenesis. Finally, we developed a fully 

human co-culture system of BC cells and bone progenitor cells. We observed that the interaction of 

MSC with cancer cells induced in the latter molecular changes and a higher power of inducing 

osteoclastogenesis. We found that blocking EGFR signaling could be an efficacious strategy for 

breaking the interactions between cancer and bone cells in order to inhibit bone metastasis. 

Minerva Pediatr. 2017 Jul 27. doi: 10.23736/S0026-4946.17.04874-5. [Epub ahead of print] 

Pediatric Mesenchymal Stromal Cells (MSC) therapy: an 
update. 

An Q1, Fan C2, Xu S1. 
Author information 
Abstract 

The mesenchymal have heterogeneous composition and till date no single, definitive marker for their 

identification is available. Further, this cell population is identified by their adherence to plastic, spindle-

like morphology and their tri-lineage plasticity. They also have ability to differentiate into bone, cartilage 

and fat. Moreover, MSC as "Multipotent stromal cells" (MSC) is a preferred choice over "Mesenchymal 

stem cells" as the later definition includes many cell populations, several of which do not fulfill the self-

renewal and multi-lineage potential of true stem cells. So, the present review article is focused to 

enlighten recent views of MSC therapy in the filed of pediatrics. 

Int Orthop. 2017 Jul 26. doi: 10.1007/s00264-017-3560-9. [Epub ahead of print] 
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Autologous bone marrow concentrate intradiscal injection 
for the treatment of degenerative disc disease with three-
year follow-up. 

Pettine KA1, Suzuki RK2, Sand TT2, Murphy MB3,4. 

Author information 
Abstract 

PURPOSE: 

The purpose of this study is to assess safety and feasibility of intradiscal bone marrow concentrate 

(BMC) injections to treat low back discogenic pain as an alternative to surgery with three year minimum 

follow-up. 

METHODS: 

A total of 26 patients suffering from degenerative disc disease and candidates for spinal fusion or total 

disc replacement surgery were injected with 2 ml autologous BMC into the nucleus pulposus of treated 

lumbar discs. A sample aliquot of BMC was characterized by flow cytometry and CFU-F assay to 

determine progenitor cell content. Improvement in pain and disability scores and 12 month post-

injection MRI were compared to patient demographics and BMC cellularity. 

RESULTS: 

After 36 months, only six patients progressed to surgery. The remaining 20 patients reported average 

ODI and VAS improvements from 56.7 ± 3.6 and 82.1 ± 2.6 at baseline to 17.5 ± 3.2 and 21.9 ± 4.4 

after 36 months, respectively. One year MRI indicated 40% of patients improved one modified 

Pfirrmann grade and no patient worsened radiographically. Cellular analysis showed an average of 121 

million total nucleated cells per ml, average CFU-F of 2713 per ml, and average CD34+ of 1.82 million 

per ml in the BMC. Patients with greater concentrations of CFU-F (>2000 per ml) and CD34+ cells (>2 

million per ml) in BMC tended to have significantly better clinical improvement. 

CONCLUSIONS: 

There were no adverse events related to marrow aspiration or injection, and this study provides 

evidence of safety and feasibility of intradiscal BMC therapy. Patient improvement and satisfaction with 

this surgical alternative supports further study of the therapy. 

Tissue Eng Part C Methods. 2017 Jul 26. doi: 10.1089/ten.TEC.2017.0164. [Epub ahead of print] 

In-vivo models for the evaluation of the osteogenic potency 
of bone substitutes seeded with mesenchymal stem cells 
of human origin. A concise review. Special issue: Animal 
Models in Tissue Engineering. 

Westhauser F1, Senger AS2, Reible B3, Moghaddam A4. 
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Research concerning bone substitutes is one of the most challenging fields in orthopedic research and 

has a high clinical relevance, especially since the currently available bone substitutes are limited in their 

osteostimulative capabilities. In-vitro models for the evaluation of the properties of bone substitutes 

allow the use of human mesenchymal stem cells (hMSC) seeded onto scaffolds, but suffer from the 

lack of a physiological environment for those cells. Most in-vivo models include the use of non-human 

MSC and are therefore lacking in clinical relevance. To overcome these issues, in-vivo models were 

created that allow the evaluation of human MSC-seeded bone substitutes, combining the advantages of 

the use of human cells with the physiological conditions of an organism in-vivo. In brief, models usually 

aim for bone formation in immunocompromised rodents. The subcutaneous implantation of scaffolds is 

most widely performed, showing low complication rates along with good results, but suffering from 

inferior vascularization of the implants and the absence of the realistic structural and mechanical 

conditions of bone. Orthotopic implantation, for example in calvarian or long bone defects, provides the 

most appropriate surrounding for hMSC-seeded scaffolds. However, parallel host-induced bone 

formation is a major limitation. This review summarizes in-vivo models for the evaluation of the 

osteogenic potency of bone substitutes seeded with mesenchymal stem cells of human origin. 

J Mater Sci Mater Med. 2017 Sep;28(9):133. doi: 10.1007/s10856-017-5944-1. Epub 2017 Jul 25. 

Stem cell-mediated functionalization of titanium implants. 

Ingrassia D1, Sladkova M1, Palmer M2, Xia W2, Engqvist H2, de Peppo GM3. 
Author information 
Abstract 

Prosthetic implants are used daily to treat edentulous people and to restore mobility in patients affected 

by skeletal defects. Titanium (Ti) is the material of choice in prosthetics, because it can form a stable 

bond with the surrounding bone following implantation-a process known as osseointegration. Yet, full 

integration of prosthetic implants takes time, and fails in clinical situations characterized by limited bone 

quantity and/or compromised regenerative capacity, and in at-risk patients. Intense research efforts are 

thus made to develop new implants that are cost-effective, safe, and suited to every patient in each 

clinical situation. In this study, we tested the possibility to functionalize Ti implants using stem cells. 

Human induced pluripotent stem cell-derived mesenchymal progenitor (iPSC-MP) cells were cultured 

on Ti model disks for 2 weeks in osteogenic conditions. Samples were then treated using four different 

decellularization methods to wash off the cells and expose the matrix. The functionalized disks were 

finally sterilized and seeded with fresh human iPSC-MP cells to study the effect of stem cell-mediated 

surface functionalization on cell behavior. The results show that different decellularization methods 

produce diverse surface modifications, and that these modifications promote proliferation of human 

iPSC-MP cells, affect the expression of genes involved in development and differentiation, and 

stimulate the release of alkaline phosphatase. Cell-mediated functionalization represents an attractive 

strategy to modify the surface of prosthetic implants with cues of biological relevance, and opens 

unprecedented possibilities for development of new devices with enhanced therapeutic potential. 
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J Proteomics. 2017 Jul 21. pii: S1874-3919(17)30252-X. doi: 10.1016/j.jprot.2017.07.012. [Epub ahead of 

print] 

Proteomic analysis of the secretome of human bone 
marrow-derived mesenchymal stem cells primed by pro-
inflammatory cytokines. 

Maffioli E1, Nonnis S1, Angioni R2, Santagata F1, Calì B2, Zanotti L3, Negri A1, Viola A4, Tedeschi G5. 
Author information 
Abstract 

Mesenchymal stem cells (MSC) represent an impressive opportunity in term of regenerative medicine 

and immunosuppressive therapy. Although it is clear that upon transplantation MSC exert most of their 

therapeutic effects through the secretion of bioactive molecules, the effects of a pro-inflammatory 

recipient environment on MSC secretome have not been characterized. In this study, we used a label 

free mass spectrometry based quantitative proteomic approach to analyze how pro-inflammatory 

cytokines modulate the composition of the human MSC secretome. We found that pro-inflammatory 

cytokines have a strong impact on the secretome of human bone marrow-derived MSC and that the 

large majority of cytokine-induced proteins are involved in inflammation and/or angiogenesis. 

Comparative analyses with results recently obtained on mouse MSC secretome stimulated under the 

same conditions reveals both analogies and differences in the effect of pro-inflammatory cytokines on 

MSC secretome in the two organisms. In particular, functional analyses confirmed that tissue inhibitor of 

metalloproteinase-1 (TIMP1) is a key effector molecule responsible for the anti-angiogenic properties of 

both human and mouse MSC within an inflammatory microenvironment. Mass spectrometry data are 

available via ProteomeXchange with identifier PXD005746 SIGNIFICANCE: The secretion of a broad 

range of bioactive molecules is believed to be the main mechanism by which MSC exert specific 

therapeutic effects. MSC are very versatile and respond to specific environments by producing and 

releasing a variety of effector molecules. To the best of our knowledge this is the first study aimed at 

describing the secretome of human MSC primed using a mixture of cytokines, to mimic pro-

inflammatory conditions encountered in vivo, by a quantitative high-resolution mass spectrometry based 

approach. The main output of the study concerns the identification of a list of specific proteins involved 

in inflammation and angiogenesis which are overrepresented in stimulated MSC secretome. The data 

complement a previous study on the secretome of mouse MSC stimulated under the same conditions. 

Comparative analyses reveal analogies and differences in the biological processes affected by 

overrepresented proteins in the two organisms. In particular, the key role of TIMP-1 for the anti-

angiogenic properties of stimulated MSC secretome already observed in mouse is confirmed in human. 

Overall, these studies represent key steps necessary to characterize the different biology of MSC in the 

two organisms and design successful pre-clinical experiments as well as clinical trials. 

Ann Med Surg (Lond). 2017 Jul 8;20:87-91. doi: 10.1016/j.amsu.2017.07.018. eCollection 2017 Aug. 

Adipose-derived stem cells: Comparison between two 
methods of isolation for clinical applications. 
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Raposio E1,2, Simonacci F1,2, Perrotta RE3. 

Author information 
Abstract 

BACKGROUND: 

Adipose-derived stem cells are recognized as being an effective mesenchymal stem cell population 

with enormous potential in different fields of regenerative medicine and stem cell therapy. Although 

there is unanimous agreement on the harvesting procedure for adipose tissue, there are various 

protocols for adipose-derived stem cell isolation. The aim of this study was compare two methods of 

adipose-derived stem cells (ASCs) isolation, one based on a mechanical + enzymatic (ME) procedure 

and the other one exclusively mechanical (MC), in order to determine which one was superior to the 

other in accordance with current European and US legislation. 

METHODS: 

We reported step by step the two different methods ASCs isolation by comparing them. The ME 

procedure included the use of a centrifuge, an incubator and collagenase digestion solution 

(Collagenase NB 6 GMP Grade 17458; Serva GmbH, Heidelberg, Germany). The MC procedure was 

performed by vibrating shaker and centrifuge, both placed in a laminar airflow bench. 

RESULTS: 

With the ME procedure, a mean of 9.06 × 105 ASCs (range, 8.4 to 9.72 × 105; SD ± 6.6 × 105) was 

collected, corresponding to 25.9% of the total number of harvested cells. With the MC procedure, a 

mean of 5 × 105 ASCs (range: 4.0 to 6.0 × 105; SD, ±1 × 105) was collected, corresponding to 5% of the 

total number of harvested cells. 

CONCLUSION: 

Based on data collected, from the same amount of lipoaspirate the ME procedure allowed to isolate a 

greater number of ASCs (25,9%) compared to the MC one (5%). 

J Control Release. 2017 Jul 20;262:104-117. doi: 10.1016/j.jconrel.2017.07.023. [Epub ahead of print] 

Mesenchymal stem/stromal cell extracellular vesicles: 
From active principle to next generation drug delivery 
system. 

Crivelli B1, Chlapanidas T2, Perteghella S3, Lucarelli E4, Pascucci L5, Brini AT6, Ferrero I7, Marazzi 
M8, Pessina A9, Torre ML10; Italian Mesenchymal Stem Cell Group (GISM). 
Author information 
Abstract 

It has been demonstrated that the biological effector of mesenchymal stem/stromal cells (MSCs) is their 

secretome, which is composed of a heterogeneous pool of bioactive molecules, partially enclosed in 

extracellular vesicles (EVs). Therefore, the MSC secretome (including EVs) has been recently 

proposed as possible alternative to MSC therapy. The secretome can be considered as a protein-based 

biotechnological product, it is probably safer compared with living/cycling cells, it presents virtually 

lower tumorigenic risk, and it can be handled, stored and sterilized as an Active 
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Pharmaceutical/Principle Ingredient (API). EVs retain some structural and technological analogies with 

synthetic drug delivery systems (DDS), even if their potential clinical application is also limited by the 

absence of reproducible/scalable isolation methods and Good Manufacturing Practice (GMP)-compliant 

procedures. Notably, EVs secreted by MSCs preserve some of their parental cell features such as 

homing, immunomodulatory and regenerative potential. This review focuses on MSCs and their EVs as 

APIs, as well as DDS, considering their ability to reach inflamed and damaged tissues and to prolong 

the release of encapsulated drugs. Special attention is devoted to the illustration of innovative 

therapeutic approaches in which nanomedicine is successfully combined with stem cell therapy, thus 

creating a novel class of "next generation drug delivery systems." 

Cytotherapy. 2017 Jul 19. pii: S1465-3249(17)30618-7. doi: 10.1016/j.jcyt.2017.06.004. [Epub ahead of print] 
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Vila I1, Cabañas V2, Lope-Piedrafita S3, García-López J4, Moraleda JM2, Fontecha CG5, Vives J6. 

Author information 
Abstract 

BACKGROUND AIMS: 

Biodistribution of candidate cell-based therapeutics is a critical safety concern that must be addressed 

in the preclinical development program. We aimed to design a decision tree based on a series of 

studies included in actual dossiers approved by competent regulatory authorities, noting that the 

design, execution and interpretation of pharmacokinetics studies using this type of therapy is not 

straightforward and presents a challenge for both developers and regulators. 

METHODS: 

Eight studies were evaluated for the definition of a decision tree, in which mesenchymal stromal cells 

(MSCs) were administered to mouse, rat and sheep models using diverse routes (local or systemic), 

cell labeling (chemical or genetic) and detection methodologies (polymerase chain reaction [PCR], 

immunohistochemistry [IHC], fluorescence bioimaging, and magnetic resonance imaging [MRI]). 

Moreover, labeling and detection methodologies were compared in terms of cost, throughput, speed, 

sensitivity and specificity. 

RESULTS: 

A decision tree was defined based on the model chosen: (i) small immunodeficient animals receiving 

heterologous MSC products for assessing biodistribution and other safety aspects and (ii) large animals 

receiving homologous labeled products; this contributed to gathering data not only on biodistribution but 

also on pharmacodynamics. PCR emerged as the most convenient technique despite the loss of spatial 

information on cell distribution that can be further assessed by IHC. 
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DISCUSSION: 

This work contributes to the standardization in the design of biodistribution studies by improving 

methods for accurate assessment of safety. The evaluation of different animal models and screening of 

target organs through a combination of techniques is a cost-effective and timely strategy. 

 


