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Design across the borders of
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tools



Experiments in 
Graduate Courses

Workshops / 
3rd and 4th Grades 
collaborating with 
First-Year 
Architecture Students

Trans-discipliner 
Material Research and
Experiments

Experiential Learning in 
the First-Year Program

Practice



Experiments in Graduate Courses
2019 Summer Semestre / Interaction – Intersection - Communication



Organic reinforcement

topsoiling

Reservations for roots 
and branches



Porous concrete



A living and 
interacting GABION is 
possible



BETONART 2019 Workshop end product: Porous Concrete «Home»
Moderator: Aktan Acar
Participants: Aysu Kuştaş, Aysu Haşimoğlu, Bingül Çakacı, Ala Taleb, Melih Karataş, 
and Sercan Deniz



BETONART 2019 Workshop end product: Porous Concrete 
«Home»
Moderator: Aktan Acar
Participants: Aysu Kuştaş, Aysu Haşimoğlu, Bingül Çakacı, Ala Taleb, 
Melih Karataş, and Sercan Deniz





Workshops / 
3rd and 4th Grades collaborating with First-Year Architecture Students



2016-2017 Fall Semestre Basic Design Studio
Workshop with Primary School Kids

«Ecosystem»



2017-2018 Fall Semestre Basic Design Studio
Workshop with Primary School Kids

«Ecosystem»



2018-2019 Fall Semestre Basic Design Studio
Workshop with Primary School Kids

«Design & Build»



2019-2020 Fall Semestre Basic Design Studio
Workshop with Primary School Kids

«Home for Pollinators»



2019-2020 Fall Semestre Basic Design Studio
Workshop with Primary School Kids

«Home for Pollinators»



2019-2020 Fall Semestre Basic Design Studio
Workshop with Primary School Kids

«Home for Pollinators»



2022-2023 Fall Semestre Basic Design Studio
Workshop with Primary School Kids

«Home for Bugs»



2022-2023 Fall Semestre Basic Design Studio
Workshop with Primary School Kids

«Home for Bugs»



2019 Competition Project (3rd Prize)
Aktan Acar / Yıldırım Yazganarıkan

Cement Industry 
Employers’ Association 
(ÇEİS)
«Design Competition 
2019)



An experiment: First green tower





Second Experiment in Mardin.
Taller, Wider, Greener.



MOSS (Bryophyta)



A Transdisciplinary Project:

“Development of Waste Plastic-Based Capsules for Plant Seeds to be 
Placed in Permeable Concrete Materials”. 

Department of Material Science and Nanotechnology Engineering. 
MBN 497 Senior Design Project course 
Students: 
İsmail ÖZTAŞ, Cem AŞÇI, Öznur TİFTİK

Advisor: Assoc. Prof. Hatice Duran
Co-advisor: Assist. Prof. Aktan Acar



Literature Review 
Microfluidics
Quevedo et al. (2005)

 Interfacial Polymerization
 Organic: sebacoyl and trimesoyl chloride mixture
       Aqueous: polyethyleneimine (PEI)
 Oil filled polyamide capsules

 

 

Nisisako et al.  (2012)
 Circularly arrangement of various 
       microfluidic droplet generators
 Single emulsion, double emulsions 
       and triple emulsions

 

 

Utada et al. (2005)
 Double emulsions followed by 
       photo-polymerization 
 Microcapsules

 

 
Gao et al. (2019)

 Polystyrene solid cores with 450-micron diameters
 Some differences from former devices

 

 

[9] Quevedo et al. Interfacial polymerization within a simplified microfluidic device: capturing capsules. Journal of the American Chemical Society, 127(30), 10498-10499.

[10] Utada et al. Monodisperse double emulsions generated from a microcapillary device. Science, 308(5721), 537-541.

[11] Nisisako et al. High-volume production of single and compound emulsions in a microfluidic parallelization arrangement coupled with coaxial annular world-to-chip interfaces. Lab on a Chip, 12(18), 3426-3435.

[12] Gao et al. Microencapsulation of solid cores to prepare double emulsion droplets by microfluidics. International Journal of Heat and Mass Transfer, 135, 158-163.
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Self-Assembly
[14]

Qiao et al. (2013)
 Thermoresponsive PEO-

b-PtNEA block 
copolymers

 Heating to 37 °C 
         self-assemble
 Dissociation under 

acidic conditions
 Drug delivery

 

Lee et al. (2006)
 Solvent displacement 
 Graft copolymer  spherical micelle and vesicles in aqueous solution
 Aim  to show the capability of graft copolymers for being used as delivery 

carriers

 

 

Chatterjee et al. (2017)

 Polymer rehydration
 Encapsulation of rhodamine B dye with dewetting 
                                                          method using PLGA   
 0.2% PLGA dissolved in acetone  glass surface 
                                                  extraction into water 
 Microcapsules in 1.0–3.0 µm range and 
                                 nanocapsules in 50–100 nm range 
                                                                    

[13] 

[14] 

[15] 

[13] Lee et al. Biodegradable polymersomes from poly (2-hydroxyethyl aspartamide) grafted with lactic acid oligomers in aqueous solution. Macromolecules, 39(15), 4938-4940.

[14] Qiao et al. Polymersomes from dual responsive block copolymers: Drug encapsulation by heating and acid-triggered release. Biomacromolecules, 14(5), 1555-1563.

[15] Chatterjee et al. A novel approach to fabricate dye-encapsulated polymeric micro-and nanoparticles by thin film dewetting technique.

Journal of colloid and interface science, 506, 126-134.
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Xing et al. (2021)
 Microencapsulation of eutectic fatty acids (capric acid-palmitic acid )
 PVC shell materials
 Tetrahydrofuran (THF) organic volatile solvent
 NaCl added to make THF immiscible with water
 Gelatin emulsifier.                                                      

Solvent Evaporation

Hu et al. (2020) 
 DMP-30 ((tris (dimethylaminomethyl) phenol)) core material  
 W / O / W binary system 
 Polystyrene Wall material
 Emulsifier: Sodium dodecyl sulfate and Arabic gum                                                                      
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[31]
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[32]

Liu et al. (2020)
 Sequential nanoprecipitation
 Polyethylene glycol-Poly Lactic-co-Glycolic Acid (PEG-PLGA) diblok 

polymer
 DMSO(Dimethyl sulfoxide) / DMF (Dimethylformamide) / EtOH                                   

Markwalter. et al. (2020)
 Inverse flash nanoprecipitation 

method 
 Poly(aspartic acid)-poly(lactic 

acid) - Polyethylene glycol (PAsp-
b-PLA-b-PEG) triblock copolymer 

 Water-soluble drugs in core 
region consisting of hydrogel

 PLA : a hydrophobic shell
 PEG : outside the shell

                                              

Nanoprecipitation
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[35] Markwalter et al. Polymeric Nanocarrier Formulations of Biologics Using Inverse Flash NanoPrecipitation. The AAPS journal, 22(2), 1-16.]

[36]Liu et al. 2020. Stable polymer nanoparticles with exceptionally high drug loading by sequential nanoprecipitation. Angewandte Chemie, 

132(12), 4750-4758.

[35]

[36]

Literature Review 

9

Mini Emulsion Polymerization
An et al. (2020)

 Octyl dimethyl para-
aminobenzoic acid 
(OD-PABA) organic 
UV absorber 

 Oil phase:  MMA, OD-
PABA , AIBN and 
EGDMA

 Aqueous phase: P(St-
co-MMA)
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[33]
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[31] Hu et al. Microencapsulation of tris (dimethylaminomethyl) phenol using polystyrene shell for self-healing materials. Scientific Reports, 10(1), 1-14.

[32] Xing et al. Microencapsulation of fatty acid eutectic with polyvinyl chloride shell used for thermal energy storage. Journal of Energy Storage, 34, 101998

[33] An et al. Preparation and evaluation of polymer-encapsulated UV filter nanocapsules with miniemulsion polymerization. Journal of Dispersion Science and Technology, 1-8.

[34] Lee et al. Microencapsulation of red palm oil as an oil-in-water emulsion with supercritical carbon dioxide solution-enhanced dispersion. Journal of Food Engineering, 222, 100-109.

Lee et al. (2018) 
 Red palm oil 

microcapsules
 Soy lecitin
 50 °C, 125 bar 
 OD(oil droplet), 

V(void), and 
WM(Wall material)

                           

Supercritical Fluids Based Methods
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A NEW HOPE
BIOPLASTIC CAPSULES FOR SEEDS

Belfu Berkol,

Promising researcher. 

Student of 

Saint Joseph High School



A NEW HOPE
BIODEGRADABLE BIOPLASTIC CAPSULES FOR SEEDS
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A NEW HOPE
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A NEW HOPE
BIODEGRADABLE BIOPLASTIC CAPSULES FOR SEEDS







Learning by Playing
MINECRAFT EDUCATION EDITION

2020-2021 Summer Semestre / Elective Course

Minecraft Education Edition for «Climate Change» 

HAKAN DEĞERTEKİN
OĞUL İŞİNER
SİMAY DEMİR
ZEYNEP ERGÜNEY
BARTU ÖZTÜRK
DOĞA DEMİRÖREN
SELAHATTİN NACAR
EZGİ AYTEN KALUK
MURAT APAYDIN
YUSUF BORA TÜMEN
TİBET TOPÇU
BEYZA SOLMAZ



2020-2021 Summer Semestre 

Graduate Course

A Rubric for Climate Change 

in Minecraft Education Edition 

Researchers:

Tuğçe Gürsel
Göknur Sena Uygur

Cansu Kaya
Yiğit Beyler

 

Learning by Playing
MINECRAFT EDUCATION EDITION



Experiential Learning in the Undergrad First-year 
Program

DERZ -2019 Collective Installation (~300 compressed paper bricks) 



Experiential Learning in the Undergrad First-year Program
2021-2022

Water Harvester / Fog Catcher
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Experiential Learning in the Undergrad First-year Program
2021-2022

Water Harvester / Fog Catcher





Experiments in 
Graduate Courses
2022 Summer 

Plants as water source 
for Green Porous 
Concrete



Experiments in Graduate Courses
2022 Summer Semestre / Interaction – 
Intersection - Communication



Life is always right (Le Corbusier)



a 4D Green Gabion Wall is close enough.



Experiential Learning in the First-year Program
2022-2023

A Game for Sustainable Development Goals



Experiential Learning in the First-year Program
2022-2023

A Game for Sustainable Development Goals



Experiential Learning in the First-year 
Program

2022-2023
A Game for Sustainable Development Goals



2022
ÇEİS Courtyard

An experiment: First green tower



2023
ÇEİS Courtyard

An experiment: First green tower
MOSS (Bryophyta)



A NEW HOPE
 GREEN WALL UNIT WITH BIOPLASTIC CAPSULATED SEEDS

Patent Application
with support of the 

University



Innovation for Climate / A High School Experience

2-hours course for 9th and 10th graders.
Design of a updraft chimney for wind energy and water harvesting.

Climate awareness and innovative experiements on energy, water and circularity.



We play, learn, enjoy, and appreciate planet earth  
SPECIAL THANKS TO:

ALL OF THE FIRST-YEAR STUDENTS…

MUSTAFA KOÇ
ŞEYMA NUR ÇALIŞKAN
SELDA BANCI
BERK MUTLU
GÜNSU MERİN ABBAS



Dr. Aktan Acar
TOBB University of Economics and Technology
Department of Architecture

THANK YOU…

@aktanacar
@mindcraft_architecture
@duseylem
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