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ARTICLE INFO ABSTRACT
Kepmieds
Polyydrarybatyrate (P
ane tiswe enginocring (BTE)
Nanaomgetine

Tissue engineering. partioularty the recreation of the three-dimenadonal hierarchical stnachare of the extracellular
matry, demandi advanced biomalera b These Biamateriali can be clectroagnin 1o ervabe miropormis wa ol
with tallared peoperties. In this siudy, three naiual polymers were combined 10 develop a novel nasoocenposdie
scafold designed to integrate muiltiple desirable fanctionalities and to provide sufficient cellular activity while
enlancing the MresEth f fog bone Thiaue. Incorpornting celbakee nanocrysals (CNCS) o & paly-
hyeinonybuiyrate (P#B) and chisosan macrix led to significant improvemenis. Specifically, sc
reduced by 4 %, surface roughness increased by 10,43 %, hydrophilicity kmproved
inceeased by 16.4% %, temile strengih wis enbanced by 3 "
compared to the PHB-chiiosan scaffodd. The addition of N o slighily decrensed cryssal
the degradation behmar. This nano-additive enbanced mi ration, proected cell growth, and ncreased the
viability of MO-63 osteoblax exlls to 91.5 % Furthermoer, seaifolds containing 3 wris CNCs sigeificantly
upregulaied ihe expression of csteogenic maskers, including a 10.7-8old increase in osteopontin and a 4.1.fold
increase in alkaline phosphatase, highlighting their promise for booe tismie engineering. These findings
demoenrrace that PHE-chisoras TNC sealflds, with improved mechanical properties, possess considerble po-
tential for erabecular bone tissue repair and regeneration.

aalliniy wa

1. Introduction

Bane tissue is & specialized conmective tissue critical for maintaining
the structural integrity and function of the skeletal system |
comprises various cells embedded within an extracellular matrix
compoied of organic and inorganic components. The arganic matr
predominanily type [ collagen, accounting for over 0 % of the arganic
conbent, while the inorganie matrix mainly consists of hydroxyapatite, a
erystalline calcium phosphate mineral [3-5]. This composite siructure
imparts both strength and Aesibility 1o bose. Bane formition begins
with |mmatuse osteogenic colls differentiating fnto esteoblasts, which
secrefe ostecid, a monemineralized organic matrix precursor, The

mineralization of this osteoid produces a hardened matrix tha provides
mechanbcal support and is esseniial for bone rigidity and strength [6]. In
addition to its structural components, intersctions between bone cells
and the BCM regulate cell proliferation, migration, and differentiatbon,
which are vital for bone bealth and homeostasis. Electrospinming is a
wersatile technique in bone tisae eagineering (BTE) that fabricates
biocompatible, highly porous nanofibrous scalfolds chosely mimicking
this parural ECM. These scalfolds suppon cell altachment, proliferation,
and differentintion, thereby enhamcing bose regeneration [7], By
selecting suilable biomaterials and oplimizing Eabrication paramelers,
this method enables the development of functbonal scaffolds 5 |
Polyhydroxyalkanoates (PHAs) are biodegradabie, biocompatible, non.

* Correspondence t0: M. Motammadalipowr, Deparisent of Polymer Engineering, Hakim Sabzevast University, Sabzevar 9617976457, lran.
** Comesponding authar.

E-meil addres: F. Alihensrini)

Received 25 April 2005; Received in revised form 20 June 2005; Accepted 14 July 3005
Arailabie online 15 July 2025
0141-8130,/C 2025 Published by Ebevier BV,

ABSTRA CTTissue engineering, particularly the recreation of the three-dimensional hierarchical structure of the extracellularmatrix,
demands advanced biomaterials. These biomaterials can be electrospun to create microporous scaffoldswith tailored properties. In this
study, three natural polymers were combined to develop a novel nanocompositescaffold designed to integrate multiple desirable
functionalities and to provide sufficient cellular activity whileenhancing the strength required for bone tissue. Incorporating cellulose
nanocrystals (CNCs) into a polyhydroxybutyrate(PHB) and chitosan matrix led to significant improvements. Specifically, scaffold
diameter wasreduced by 26.44 %, surface roughness increased by 10.45 %, hydrophilicity improved by 12.05 %, modulusincreased by 16.49
%, tensile strength was enhanced by 33.43 %, and crystallinity was modified by 56.8 %compared to the PHB-chitosan scaffold. The
addition of CNCs also slightly decreased crystal sizes and influencedthe degradation behavior. This nano-additive enhanced
mineralization, promoted cell growth, and increased theviability of MG-63 osteoblast cells to 91.5 %. Furthermore, scaffolds containing 3
wt% CNCs significantlyupregulated the expression of osteogenic markers, including a 10.7-fold increase in osteopontin and a 4.1-
foldincrease in alkaline phosphatase, highlighting their promise for bone tissue engineering. These findingsdemonstrate that PHB-
chitosan/CNC scaffolds, with improved mechanical properties, possess considerable potentialfor trabecular bone tissue repair and

regeneration.

Keywords:Polyhydroxybutyrate (PHB)Bone tissue engineering (BTE)Nanocomposite




suSlls ele cun £ e Slac! OYlio -y wam:bbyygluws

55)1},&3)5[3} cdl uwdige wlgo b))?

Reseorch article  Get rights

The MCM)/Lys-Cys nanodevices for the efficient gene delivery: An approach towards
MCP1 gene manipulation using CRISPR technology

ontent

Azodeh Rahimi ® ¥, linoz Rahimmanesh ° ¥, Navid Abedpoor * ©, Maryam Boshtam #, Elbom Bidram * ¥, Shaghayegh Hoghiooy Jovenmard 9, Hossein

Khanahmad ®, Laleh Rofies °, Ashkan Bigham '), Mohammad Rofienia |, Soeed Korbasi *, Loleh Shariati ** B B Show more v

o Share 10.1016/]. ol surfb, 1025115377 2

Purchose PDF Ad
Colloids and Surfaces B: Bicinterfoces

Drate: April 2026
Artiele: 105377 Article proview Recommended articles Metrics

Voluma: Velume 260
Article preview

Highlights
Published by Abstroct
— = TCGA-BRCA study demonstrates extensive transcriptional dysregulation
'. U_ in breast cancer. Ll
= CCL2/MCP1 is identified as a pivotal inflammatory mediator that Section snippets

amplifies cancer-stroma interactions.

MOM|Lys-Cys gene delivery platform, demonstrates efficient plasmid

distribution, maintained porosity biocompatibility.

This system is safer than lipid-based nanoparticles since it absorbs cells

like Lipafectamine but is less immunogenic.
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ARTICLE INFO ABSTRACT

Keywordi: Background and objeciive: In ihe traditdonal diagnostic process for multiple myeloma cancer, a pathologist screens

Plarisma Cell prepared blood samples using & microscope 10 detect, classbly, and count plasma cells. This manusl approach s
'—"‘Hk'r-’“""“ time-corsuming, exhausting, and prone (o heman errors. Consequenily, medical experts and researchers are
[Derp Learsing

hitghly innevested in any tood thar parislly of encirely sutomates this process, To schéeve this goal, we developed
a software ool called PlasmaCell CAD 1o asalyze efiective cells for diagnosing multiple myeloma cancens
theough microscopic |muges.

Mierhocds: In the proposed software, 1o detect and segment cells, we explols the Mask-RCNN model thay has been
enhanced by beveraging ihe chrelet ramform for the anchor generation. Also, we use the SVM classifier 10
identily normad and sboormal plasma cells in his software, Moseover, we designed and developed 3 graplsical
e iptentace (GUIN fof the PlamaCell CAD 50 that iers wonikd be abile 1o work with it mone eadily.

Besults: we considered the performance of the proposed software on both o publicly avadlable dataser and a
locally collected datasel. The experimental renslis demonatrated the capability and efficiency of PlaamaCell CAD
saltware in segmenting and clasifying plaima cells & well & (5 ease of ue.

Conclatinns: PlasmaCell CAL s a free sodftvware tood that can easily be downloaded and installed on any computen:
nanning Windows. MasmaCell CAD provides a user-friendly GUI with several image processing and visualization
Encilities for the user that can accelerate the diagnosis process. In light of promising resules, PlasmaCell CAD
software Gin be wefil o pathologists in helping to diagnose multiphe myeloma cancer.

Graphical User Interisee (CUT)

1. Introduction In previous years some conventional image processing techniques
have been presented for plasma cell recognition in microscople images

Plasma cells are a iype of white blood cells that ariginate in the bone [1-5]. In these methods, classical segmeniation algorithms such as k-

marrow and produce antibodies that assist in ihe fght against diseases
and prevent infections in the body, The excessive proliferation of
abnormal plasma cells within the bone marmow causes the second most
common hematopoletic cancer called multple myeloma [1,2]. Multple
myeloma can be disgnosed by visual sereening of prepared blood sam-
ples under A microscope for counting and classifving plasma cells.
Nevenheless, this process s tediows, time-consuming, snd can be sub-
jected to human errors. Thus, computer-aided diagnosis (CAD) tools,
which partially or fully suiomate the sieps of ihis process, are in demand
o help pathologisis and researchers.

means clustening. reglon growing, or active contour models were usually
applied to discriminate cells from the background, Then, the splitting
methods such as the bostkeneck and warershed algorithms are explolted
1o separate touched cells from esch other. Despite repoming accepeable
results obiained by these methods [1,4,6], they are sensitive to choosing
appropriate paramcters and have generalization problems. Also, it is
common for these methids vo (&l in effectively separating cells from
each other [1,5]. On the other hand, with the sdvent of deep learning
(D) methods, which have significantly improved performance, partic-
ularly in medical image processing, these methods have become more

* Corpesponding mesher o) Depanesest of Bioeloctrics and Biomedical Engiseering, School of Advenced Techinologies in Medicine, lsfishan University of Meodical

Sriences, Bfahan 81786, lran
E-madl oddnesges: andin g

wardii g (A Vard),
' These Authors contribated equally 1 this werk
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OPEN Enhanced glioma semantic
segmentation using U-net and
pre-trained backbone U-net
architectures

Amir Khorasanil~

Gliomas are known to have different sub-regions within the tumor, including the edema, necrotic, and
active tumor regions. Segmenting of these regions is very important for glioma treatment decisions
and management. This paper aims to demonstrate the application of U-Net and pre-trained U-Net
backbone networks in glioma semantic segmentation, utilizing different magnetic resonance imaging
(MRI) image weights. The data used in this study for network training, validation, and testing is the
Multimodal Brain Tumor Segmentation (BraT5) 2021 challenge. In this study, we applied the U-Net

and different pre-trained Backbone U-Net for the semantic segmentation of glioma regions. The
ResNet, Inception, and VGG networks, which are pre-trained using the ImageMNet dataset, have been
used as the Backbone in the U-Net architecture. The Accuracy (ACC) and Intersection over Union

(lol)) were employed to assess the performance of the networks. The most prominent finding to
emerge from this study is that trained ResNet-U-Met with T, post-contrast enhancement (T,Gd) has
the highest ACC and loU for the necrotic and active tumor regions semantic segmentation in glioma.

It was also demonstrated that a trained ResMNet-U-Net with T, Fluid-Attenuated Inversion Recovery
(T;-FLAIR) is a suitable combination for edema segmentation in glioma. Our study further validates
that the proposed framework’s architecture and modules are scientifically grounded and practical,
enabling the extraction and aggregation of valuable semantic information to enhance glioma semantic
segmentation capability. It demonstrates how useful the ResNet-U-Net will be for physicians to extract
gliema regions automatically.

Keywords Glioma, Artificial intelligence, Segmentation, Magnetic resonance imaging

Glioma tumors represent a formidable challenge in oncology, characterized by their aggressive nature and
diverse clinical manifestations. These kinds of tumeors originate from glial cells, which function as supportive
cells within the brain and spinal cord. Glioma tumors exhibit distinct spatial heterogeneity, characterized by
identifiable regions, including cdema, necrosis, and active tamar proliferation’=, Each of these particular areas
in glioma possesses specific features that have significant implications for therapeutic strategics and biological

The edema region refers to the swelling caused by the abnormal accumulation of fluid around the tumor,
which can lead 10 severe neurological symploms’. The necrotic region represents areas of dead or dying tlumor
cells, which often create serpentine patterns and are surrounded by tumor cells forming pseudopalisades™. The
active lumor region comprises proliferating and invasive wmor cells contribute to the malignant nature of
g'lmm:n.". ‘Therefore, scgmentation and detection of these regions are a crucial stage in glioma treatment and play
a vital role in its management.

Magnetic Resonance Imaging (MRI) is a primary |r|1.1§,|11h|m1d.|||h fior visualizing these regions. Peritumoral
brain edema (PTBE) appears as high int } ages” and contains scattered invasive tumor
cells and reactive cells (astrocytes and activated microglia)”. Necrotic regions exhibit T, hyperintensity and
gadolinium enhancement, which can be similar 10 radiation-induced necrosis®. Active tumor regions are
identified by a high choling-containing compound - N -acetylaspantate index (CNI) on MRI spectroscopy (MRS,

IMedical Image and Signal Processing Research Center, School of Advanced Technologies in Medicine,
Isfahan University of Medical Sciences, Isfahan, Wan. Department of Bioimaging, School of Advanced
Te(hnolo-gues. in Medicine, Isfahan University of Medical Sciences, Isfahan B1746-73461, Iran. -~ email:
a.kherasani@resident.mui.ac.ir; amirédk@yahoo.com

Scientific Reports|  (202¢) 15:31821 | https: i org/10,1036)s41598-025-17895-1 nature portfilio

Enhanced glioma semantic segmentation using U-net and pre-trained backbone U-net architectures Amir
Khorasanil, 1Medical Image and Signal Processing Research Center, School of Advanced Technologies in
Medicine, Isfahan University of Medical Sciences, Isfahan, Iran. 2Department of Bioimaging, School of Advanced
Technologies in Medicine, Isfahan University of Medical Sciences, Isfahan 81746-73461, Iran. zemail:

a.khorasani@resident.mui.ac.ir; amir69k @yahoo.com
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