
In this study we demonstrated that stem cells with mesenchymal

characteristics can be derived from both adult parotid and sub-

mandibular glands. Thus, human salivary gland tissue might be a

novel promising tissue source for future applications of these stem

cells in tissue engineering and regenerative medicine.
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Adult mesenchymal stem cells from bone marrow (BMSC) rep-

resent the most commonly used cell source for applications like

cell-based therapies or bone marrow transplantations. However,

due to the limited number of BMSCs available for autogenous use

and additionally the possibility of donor site morbidity, there is a

need to identify alternative cell sources. Recently, Wharton’s Jelly

(WJ) of the human umbilical cord has been identified as a potential

new cell source. Cell populations derived from this tissue have

been shown to be major histocompatibility complex (MHC) class

I/II negative, making them a potential cell source for allogeneous

therapies, without ethical constraints.

In this study an outgrowth protocol was compared with a col-

lagenase digestion. The outgrowth of HUCPV (n¼ 6) started

around day 10. The first harvesting time point was dependent on

the amount and length ofWJ surrounded vessels per flask. The time

range was between 24 days for three vessels and 45 days for one

vessel per flask. The harvests yielded an average of 5.6�106 cells.

Thereafter, the outgrowth of cells was much faster, leading to an

average harvesting time of 9 days for outgrowths 2–4. The maxi-

mum cell yield summed up to 24�106 cells, in average 19�106

cells were isolated during the four outgrowths. In comparison to

the collagenase digestion the cell yield increases by a factor of 10.

Cell expansion was dependent on the seeding density. The highest

expansion (34-fold) was achieved at a cell density of 500 cells/cm2.
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ASCs are becoming the elected cells for TE applications because

ASCs have been easily isolated and have shown good differentiation

potential. The aim of this work was to isolate the ASCs using im-

munomagnetic beads coated with different antibodies (Ab) markers

and to test the differentiation potential of the different subpopula-

tions isolated. The Ab used were CD29, CD44, CD49d, CD73,

CD105, STRO-1 and NGFr (p75). Once isolated, the cells were

cultured with Basal Medium until the confluence, then the cells were

trypsinized and divided in 3 groups. The first one was used to per-

form RT Real-Time PCR for CD44, CD105; CD73, CD90 and

STRO-1. The second group was cultured with Osteogenic Medium

for 3 weeks. The third one was used to set up a pellet culture with

chondrogenic medium and cultured for 3 weeks. After 3 weeks of

culture with osteogenic medium or chondrogenic medium the sam-

ples were retrieved. Alizarin Red Staining and RT Real-Time PCR

for Osteocalcin and Osteopontin were used to establish the osteo-

blast differentiation potential. Alcian Blue, Toluine Blue and Sa-

franin O staining and RT Real-Time PCR for Agrecan, Collagen I,

Collagen II, Collagen X and Sox 9 assess the chondrogenic differ-

entiation potential. The described method was effective to isolate

distinct subpopulations which present different gene expression

profile relative to the stem cell markers studied. The expression of

osteogenic and chondrogenic markers showed that these subpopu-

lations exhibit significantly different differentiation potentials.
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Poly(L-lactide)(PLLA)-poly(ethylene glycol)(PEG) copolymers

were synthesized by ring opening polymerization of lactide dimer

with PEGs with different molecular weights, and molar ratios.

They were characterized with GPC, 1H-NMR and DSC. Cryos-

tructures were prepared from these copolymers in organic medium.

Salt crystals in the size range of 100–200 mm were used to create

macropores pores by a salt-extraction process in addition to the

relatively smaller pores that are formed during cryogelation.

Scaffolds with dimensions of 8mm in diameter and 1mm height

were used in a critical size cranial bone defects in rats with or

without using mesenchymal stem cells that were obtained from rat

bone marrow. Animals were sacrificed on 1, 3 and 6th months after

implantation, and the specimens were taken out from the implan-

tation site with the surrounding tissues for histological analysis.

Histological data confirmed ingrowth of connective tissue cells

with vascularization within the scaffold. Group with mesenchymal

stem cells resulted with much better scores and bone mineraliza-

tion. It has also been reported that the scaffolds were almost fully

degraded at 6th month after implantation.
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