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Primary Bone Tumors and its Advancement into 3D
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Abstract

Primary bone tumors, such as osteosarcoma, are highly aggressive pediatric tumors that develop lung metastases
in 30% of cases and are characterized by a poor prognosis. Bone is also the third most common metastatic site in
patients with advanced cancer, and when tumor cells settle in the skeleton, the disease is usually considered incurable
and treatment is palliative. Osteosarcoma and bone metastases share a niche with the microenvironment of the same
tissue. 3D culture is a new and promising approach for studying the interaction of tumor cells with other cells or cell-free
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can mimic the physiological interactions that are important for regulating soluble paraclinic factor response, tumor drug
resistance, and aggression, and overall, these innovative models are animal-based. It may be possible to avoid the use
of preclinical cancer models. So far, static and dynamic 3D cell culture models have proven to be particularly suitable
for screening anticancer agents, providing accurate information by transforming in vitro cell cultures into precision

PHGLFLIQH 7KLV VKRU UHSRUI VXP PDULHPI

Received: -X ODQXVFUSI 1R IRR
3UH4& 1R IRR 34 Reviewed:
Keywords: Bone ﬁﬁl‘(%?%?iMicrd@nvironrﬁé_}%VW@wbﬁaﬂ&? Cell
culture - ' ;

. Citation: Jlalia Z (2
Introductiog,nos 20rr)

OSteosarcoﬁl?piﬁrigW@fﬁm&n}isﬁ%is i%ﬁf@p@ﬁfﬁ@&&%icle
bone, and meserehgmak semiloellsRIEVRGS) SATEXIRMOTEMIVAINEKLFK

Y D} HPI} Hi K RY RmplHPI 1K

HBIG R 4UPDJ D G PHIHPID} IFf R

Editor assigned: 4-Jul-
-X0

4& 1R IRR
h&ve Bedislaedioped and explored for this purpose. 3D static cultures
include seeding of cells with a spherical structure that does not contain

3UPDI\ %RQH 7XPRW DQG LIV $GYBYEASEIflasiAmatrix, and seeding of cells into a matrix or sca old

made of natural or synthetic biomaterial. 3D dynamic cultures include
bioreactor-cultured spheroids or sca olds and cell dissemination on
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tumor developnerfte #e begritetimor-supporting stroma is formed
by osteoblasts (bone-forming cells derived from MSC), osteolytic
cells (bone-absorbing cells), endothelial and immune cells, and MSC.
Osteoclasts attach to the bone surface and the range of factors involved
in their activation may depend on the type of tumor. For example,
osteoclasts can be stimulated directly by tumor cells [5, 6] or by tumor-
induced osteoblasts [7]. In OS, the presence of osteoclasts in the
tumor microenvironment may promote the behavior of osteoblasts in
tumor cells and increase their aggression [8] and is considered a poor
prognosis factor [9]. Similarly, in BM, a delicate balance between bone
deposition and resorption forms a pathogenic process [10]. Given the
complexity and heterogeneity of bone tumors, treatment strategies
aimed at eradicating them show a consistent slowdown compared
to many other carcinomas. A better understanding of osteosarcoma
carcinogenesis is clearly needed to overcome drug resistance and
improve low survival. Many disorders make it di cult to study bone
cancer with current tools.  ese are e ective for the physical di culty
of manipulating bone as tissue, the rarity of sarcoma tumors, the
di culty of obtaining tumor tissue fragments from human patients
with BM, and human disease includes a limited number of models
to mimic. For all these reasons, the need for a new cell model of
osteosarcoma is becoming increasingly important.  is review focused
on cellular models currently available for BM or sarcoma research.

ere have been recent advances from 2D to 3D cell culture models
to model multicellular systems.  ree-dimensional architecture is one
of the main themes based on the formation of tissues and organs.  is
complexity begins during embryogenesis and is increased by cell-cell
contact, which is the basis of intracellular function [11]. In addition,
the cells are surrounded by ECM. It is important in determining cell
di erentiation, proliferation and homeostasis [12].  erefore, an ideal
3D culture model should not only properly mimic carcinogenesis and
maintenance of tumor cell proliferation, but also mimic the interactions
between mixed cells within the ECM. To date, several techniques

One of the pioneering studies that opened the eld of 3D culture
is Sutherland et al. It is a study of [13]; they found that oating and
proliferated lung cells were in the outer zone of proliferating cells, the
malnourished and oxygenated intermediate zone with few mitotic
cells, and the central zone of necrosis, which is a physiological feature.
We rst observed the formation of developing spheroids. Tumor mass
forced levitation spheroids are the easiest way to generate spheroids.
It prevents cells from adhering to the bottom of the well and provides
buoyant aggregates and cell-cell contact. e hanging drop method is
the most widely used and static technique [14]. Conversely, rotating
cell culture bioreactors, spinner asks, or agitated tank cultures [15]
force uniform spheroid formation by continuous agitation [16]. Again,
spheroids can be formed by a single cell type or mimic the interactions
between multiple cells. B. Tumors and stromal cells [17].  ese culture
systems are highly reproducible and have low manufacturing costs.
As early as 1971, it was clear that spheroids could be used for drug
screening and radiation therapy testing [18] despite the bene ts, not
all cell lines form spheroids, and some just form unpredictable cell
aggregates.
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Matrices and Scaffolds

Similar to spheroids, cells seeded in a matrix or sca old can be
cultured in either static or dynamic culture using a rotating cell culture

J Orthop Oncol, an open access journal Volume 8 ¢ Issue 5 « 1000175


https://onlinelibrary.wiley.com/doi/10.1002/path.2603
https://onlinelibrary.wiley.com/doi/10.1002/path.2603
https://onlinelibrary.wiley.com/doi/10.1002/cbin.10603
https://onlinelibrary.wiley.com/doi/10.1002/cbin.10603
https://clinicalsarcomaresearch.biomedcentral.com/articles/10.1186/2045-3329-3-10
https://clinicalsarcomaresearch.biomedcentral.com/articles/10.1186/2045-3329-3-10
https://www.sciencedirect.com/science/article/abs/pii/S0304383517304603?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0304383517304603?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1357272516302515?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1357272516302515?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0925443917303125?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0925443917303125?via%3Dihub
https://link.springer.com/article/10.1007/s00223-017-0353-5
https://link.springer.com/article/10.1007/s00223-017-0353-5
https://onlinelibrary.wiley.com/doi/10.1002/jcb.23295
https://onlinelibrary.wiley.com/doi/10.1002/jcb.23295
https://onlinelibrary.wiley.com/doi/10.1002/jcb.23295
https://idp.springer.com/authorize?response_type=cookie&client_id=springerlink&redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs11999-008-0327-z
https://idp.springer.com/authorize?response_type=cookie&client_id=springerlink&redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs11999-008-0327-z
https://idp.springer.com/authorize?response_type=cookie&client_id=springerlink&redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00018-015-1918-y
https://www.sciencedirect.com/science/article/abs/pii/S016836591530033X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S016836591530033X?via%3Dihub
https://idp.springer.com/authorize?response_type=cookie&client_id=springerlink&redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10439-013-0953-9
https://idp.springer.com/authorize?response_type=cookie&client_id=springerlink&redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10439-013-0953-9

Citation: Jlalia Z (2022) Primary Bone Tumors and its Advancement into 3D. J Orthop Oncol 8: 175.

Page 3 of 3

and scalable regenerative therapeutics. $QQ %lRPHG (QJ

13. 6XIKHUDQG 50 OF&UHGHH -$ ,QFK =5 *URZIK Rl PX0LFHN VSKHURLGV LQ
tissue culture as a model of nodular carcinomas. - 1Dl &DQFHU ,QWI
120.

14. _HIP -O 7IPPLQV 1( %RZQ &- )XVVHQHIJHU O 1IHIVHQ /. Method
for generation of homogeneous multicellular tumor spheroids applicable to a
wide variety of cell types. %lRIHFKQR) %LRHQJ

6DQIR 9 (VIUDGD O) S5HEHIR 63 $EUHX 6 6LYD , Hil D) $GDSIDEH
stirred-tank culture strategies for large scale production of multicellular
spheroid-based tumor cell models. - %LRIHFKQR0

%UHVILQ 6 21" UVFRN / 7KUHH GLPHQVLRQD) FHI FXIIXUH IKH PLVVLQJ (LQN LQ
drug discovery. "UXJ "LVFRY 7RGD\

JVKLIXUR 7 2KDID + 6DIR $ <DPDZDN. . (QRPRIR 7 Hi DI Tumor-
GHULYHG VSKHURLGV UHHYDQFH IR FDQFHU VIHP FHXV DQG FILQLFDI DSSIFDILRQV
&DQFHU 6FL

18. 6XIKHUDQG 50 OF&UHGIH -$ ,QFK =5 *RZIK Rl PX0LFHN VSKHURLGV LQ
tissue culture as a model of nodular carcinomas. - 1Dil &DQFHU ,QVII
120.

19. $KPHG (O +\GURJH) SUHSDUDILRQ FKDUDFIHUDILRQ DQG DSSIFDILRQV D
review. - $GY 5HV
20.3HFN < zDQJ *$ Three-dimensionally engineered biomimetic tissue

PRGHIV IRU LQ YUUR GUXJ HYDIXDILRQ GHILYHU\ H FDF\ DQG IR[LFUN\ ([SHUW 2S1Q
“UXJ " HLY

21. /Ll < _XPDFKHYD (
growth and drug screening. 6FL $GY

+\GURJH) PLFURHQYWRQPHQIV IRV FDQFHU VSKHURIG
HDDV

22. &RUILQLO $YQHI 6 %DIGLQL 1
progression. &DQFHU ZHil

OHVHQFK\PD) VILRPD URIHLQ RWHRVDUFRPD

23.

24,

28.

29.

30.

31.

32.

$YQHI 6 "L 3RPSR * /HPPD 6 %DIGIQl 1 &DXVH DQG H HFI RI
microenvironmental acidosis on bone metastases. &DQFHU OHIDVIDVLY SHY

<RQHGD 7 +DVD O 1DJDID < 2NXL 7 =z KUH ) &RQILEXILRQ RI DFLGLF
H[IWDFHWXIDU PLFURHQYWRQPHQH Rl FDQFHU FRIRQLJTHG ERQH IR ERQH SDIQ. Biochim
%LRSK\V $FID

“L3RPSR* /HPPD 6 &DQIL/ 5XFFL.1 3RQ]HIiL O Hi D) Intratumoral
acidosis fosters cancer-induced bone pain through the activation of the
mesenchymal tumor-associated stroma in bone metastasis from breast
carcinoma. 2QFRIDUJHI

-HRIK O% 2{%UHQ )- =D\ -6 6XEVIUDIH VI QHVV DQG FRQIUDFILH
behaviour modulate the functional maturation of osteoblasts on a collagen-
*$* VFD RIG $FID %RPDIHU

&DUHIIL ¢ ORMID $ OLJIDUHVL &
cell culture. OHIKRGV ORI %LR0

6FD RIGV IRUILVVXH HQJIQHHULQJ DQG  ~

7KDNXUL 36 /X & /XNHU**= 7DYDQD + Biomaterials-based approaches
to tumor spheroid and organoid modeling. $GY +HDIKF ODIHU  H

+XK * +DPUIRQ *$ ,QJEHI " ( JIRP
chips. 7UHQGV &Hl %LRl

" FHI0 FXOIXUH IR RUJDQV RQ

6RQIKHLPHU 3KHISV $ +DVVHN %$ ,QJEHU = (
PLFURAXLGLF KXPDQ RUJIDQV RQ FKLSV 1Dl 5HY &DQFHU

Modelling cancer in

&KXQJ O $KQ - 6RQ . .IP 6 -HRQ 1/ Biomimetic Model of Tumor
OLFURHQYLIRQPHQ! RQ OLFURAXIGLF SIDIIRUP $GY +HDUIKF ODIHU

OF&DUN\ 2- .X " 6XJIPRIR O .1QJ O5 &RVHPDQV -O Hi D)
“LPHQVIRQD) DQDAVLV DQG VFDIQJ UHHYDQI IR ARZ PRGHIV RI KUIRPEXV
IRUPDILRQ FRPPXQLFDILRQ IIRP IKH 66& RI IKH ,67+ - 7KIRPE +DHPRVI

J Orthop Oncol, an open access journal

Volume 8 ¢ Issue 5 ¢ 1000175


https://idp.springer.com/authorize?response_type=cookie&client_id=springerlink&redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10439-013-0953-9
https://academic.oup.com/jnci/article-abstract/46/1/113/915915
https://academic.oup.com/jnci/article-abstract/46/1/113/915915
https://onlinelibrary.wiley.com/doi/10.1002/bit.10655
https://onlinelibrary.wiley.com/doi/10.1002/bit.10655
https://onlinelibrary.wiley.com/doi/10.1002/bit.10655
https://www.sciencedirect.com/science/article/abs/pii/S0168165616300335?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0168165616300335?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0168165616300335?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1359644612003376?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1359644612003376?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1111/cas.13155
https://onlinelibrary.wiley.com/doi/10.1111/cas.13155
https://www.jstor.org/stable/4295948
https://www.jstor.org/stable/4295948
https://www.sciencedirect.com/science/article/pii/S2090123213000969?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2090123213000969?via%3Dihub
https://www.tandfonline.com/doi/full/10.1517/17425247.2013.751096
https://www.tandfonline.com/doi/full/10.1517/17425247.2013.751096
https://www.science.org/doi/10.1126/sciadv.aas8998
https://www.science.org/doi/10.1126/sciadv.aas8998
https://www.sciencedirect.com/science/article/abs/pii/S0304383517304603?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0304383517304603?via%3Dihub
https://link.springer.com/article/10.1007/s10555-019-09790-9#citeas
https://link.springer.com/article/10.1007/s10555-019-09790-9#citeas
https://www.sciencedirect.com/science/article/pii/S0005273615000449?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0005273615000449?via%3Dihub
https://www.oncotarget.com/article/17091/text/
https://www.oncotarget.com/article/17091/text/
https://www.oncotarget.com/article/17091/text/
https://www.oncotarget.com/article/17091/text/
https://www.sciencedirect.com/science/article/abs/pii/S1742706110002667
https://www.sciencedirect.com/science/article/abs/pii/S1742706110002667
https://www.sciencedirect.com/science/article/abs/pii/S1742706110002667
https://idp.springer.com/authorize?response_type=cookie&client_id=springerlink&redirect_uri=https%3A%2F%2Flink.springer.com%2Fprotocol%2F10.1007%2F978-1-60761-984-0_2
https://idp.springer.com/authorize?response_type=cookie&client_id=springerlink&redirect_uri=https%3A%2F%2Flink.springer.com%2Fprotocol%2F10.1007%2F978-1-60761-984-0_2
https://onlinelibrary.wiley.com/doi/abs/10.1002/adhm.201700980
https://onlinelibrary.wiley.com/doi/abs/10.1002/adhm.201700980
https://www.sciencedirect.com/science/article/abs/pii/S0962892411001954
https://www.sciencedirect.com/science/article/abs/pii/S0962892411001954
https://www.nature.com/articles/s41568-018-0104-6
https://www.nature.com/articles/s41568-018-0104-6
https://onlinelibrary.wiley.com/doi/full/10.1002/adhm.201700196
https://onlinelibrary.wiley.com/doi/full/10.1002/adhm.201700196
https://onlinelibrary.wiley.com/doi/10.1111/jth.13241
https://onlinelibrary.wiley.com/doi/10.1111/jth.13241
https://onlinelibrary.wiley.com/doi/10.1111/jth.13241

	Title
	Corresponding author
	Abstract 

