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General description of Pl research

The research is focused on the preparation of micro and nanomaterials and their applications
functional inks such as printed electronics, 2D, 3D and 4D printing, and in cosmetics,
pharmaceutics and agriculture. SM is the author of over 280 publications and the editor of 4
books, two are on printing: The Chemistry of Inkjet Inks and Nanomaterials for Functional and
3D Printing.

For full list of publication see:
https://scholars.huji.ac.il/magdassi/publications .

Additional outcome of the research is more than 70 inventions (over 300 worldwide
applications, 37 granted US patents). For full list of patents see:
https://worldwide.espacenet.com/searchResults?bookmarkedResults=true&submitted=tru
e&DB=EPODOC&locale=en_EP&sf=q&lA=magdassi&PGS=10&ST=quick).

In addition to basic scientific research, SM conducts industrial R&D projects with various
companies, which led to many commercial activities, including licensing agreements,
worldwide sales and establishing new start-up companies.
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LIST OF PUBLICATIONS SINCE 2014

"Surface Activity of Proteins: Chemical and Physicochemical Modifications", 1996 , Marcel Dekker Inc.,
NY, S. Magdassi (ed.).

"Novel Cosmetic Delivery Systems", 1998, Marcel Dekker Inc., NY. S. Magdassi and E. Touitou (eds.).
“The chemistry of Inkjet Inks”, World scientific. 2010,. S. Magdassi (ed.).

“Nanomaterials for functional and 3D printing”, Wiley, S. Magdassi and A. Kamyshny (eds.).
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H.M. Lim, J.Y. Tan, S.K. Batabyal, S. Magdassi, S.G. Mhaisalkar, L.H. Wong, Photoactive Nanocrystals by Low-
Temperature Welding of Copper Sulfide Nanoparticles and Indium Sulfide Nanosheets, ChemSusChem, 7, 3290-
3294 (2014), DOI: 10.1002/cssc.201402333. Selected for back cover page.

F. Leonard, K. Margulis, X. Liu, S. Srinivasan, S. Magdassi and B. Godin, Low pressure mediated enhancement of
nanoparticle and macromolecule loading into porous silicon structures, Mesoporous Biomaterials, 1, 2300-2271(2014)
, DOI: 10.2478/mesbi-2014-0002

M. Layani, R. Berman, S. Magdassi, Printing holes by a de-wetting solution enables formation of a transparent
conductive film, ACS Applied Materials & Interfaces, 6, 18668-18672, (2014).

V. Gordon, G. Marom, S. Magdassi, Formation of Hydrophilic Nanofibers from Nanoemulsions through
Electrospinning, International Journal of Pharmaceutics. 478, 172-179, (2015).

Y. Rosen, M. Grouchko and S. Magdassi, Printing of Self-Reducing Copper Precursor Yielding 50% Bulk Conductivity
on 2D and 3D Objects, Advanced Materials Interfaces, 2, 1400448 (2015) DOI: 10.1002/admi.201400448. Selected for
cover page.

S. Azoubel, R. Cohen and S. Magdassi ,Wet Deposition of Carbon Nanotubes Black Coatings for Stray Light Reduction
in Optical Systems, Surface & Coatings Technology 262, 21-25, (2015), DOI: 10.1016/j.surfcoat.2014.11.063.

Y. Farraj, M. Grouchko and S. Magdassi, Self-Reduction of Copper Complex MOD Ink for Inkjet Printing Conductive
Patterns on Plastics, Chemical Communications, 51, 1587 — 1590 (2015), DOI: 10.1039/C4CC08749F.

I. Cooperstein, M. Layani and S. Magdassi, 3D printing of porous structures by UV-curable O/W emulsion for
fabrication of conductive objects”, Journal of Materials Chemistry C, 3, 2040 - 2044, (2015), DOI:
10.1039/C4TC02215G.Selected as Hot Article for 2015.

C. Liu, I Balin, S. Magdassi, I. Abdulhalim, and Y. Long, Vanadium dioxide nanogrid films for high transparency smart
architectural window applications, Optics Express, 23, A124-A132 (2015)

E. Portnoy, E. Nizri, J. Golenser, M. Shmuel, S. Magdassi, Sara Eyal, Imaging the urinary pathways in mice by liposomal
indocyanine green, Nanomedicine, 11,1057-64 (2015) . DOI: 10.1016/j.nan0.2015.02.019

X. Cao, M. N. Thet, Y. Zhang, S. C.J. Loo, S. Magdassi, Q. Yan and Y. Long, Solution-Based Fabrication of VO2 (M)
Nanoparticles via Lyophilisation, RSC Advances, 5, 25669-25675, (2015), DOI: 10.1039/C4RA16840B

S. Perni, V. Thenaultm, K. Margulis-Goshen, S. Magdassi and P. Prokopovich, Antimicrobial Activity of Bone Cements
with Embedded Organic Nanoparticles, International Journal of Nanomedicine , 10, 6317-6329, (2015).

N. Wang, S. Liu, X. Zeng S. Magdassi, and Y. Long, Mg/W codoped Vanadium Dioxide Thin Films with Enhanced
Visible Transmittance and Low Phase Transition Temperature, J. Materials Chemistry C,3, 6771-6777 (2015),
DOI: 10.1039/C5TC01062D.

R. Bera, S. Magdassi and D. Mandler, FabricationofCarbon Nanotube/Indium TinOxide“Inverse Tandem” Absorbing
Coatings with TunableSpectral Selectivity for Solar—Thermal Applicat ions", Energy Technology, 3, 1045-1050, (2015).
http://dx.doi.org/10.1002/ente.201500128.
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197. A.Tok, D. Fam, S. Azuebel, L. Liu, J. Huang, D. Mandler and S. Magdassi, Novel felt pseudocapacitor based on carbon
nanotube/metal oxides, Journal of Materials Science, 50, 6578-6585, (2015).
http://link.springer.com/article/10.1007/s10853-015-9199-2 .

198. D. K. Patel, A. Kamyshny, Ariando, H. Zhen and S. Magdassi, Fabrication of transparent conducting films composed
of In3+ doped CusS and their application in flexible electroluminescent devices, Journal of Materials Chemistry C, J.
Mater. Chem. C, 3, 8700-8705 (2015) DOI: 10.1039/c5tc01283).

199. E. Gdor, S. Shemesh, S. Magdassi, D. Mandler, ,Multi-Enzyme Ink-Jet Printed 2D Arrays, ACS Applied Materials &
Interfaces Manuscript, 7(32), 17985-17992, (2015), DOI: 10.1021/acsami.5h04726.

200. S. Aharon, M. Layani, B.Cohen, E. Shukrun, S. Magdassi and L. Etgar, Self-Assembly of Perovskite for Fabrication of
Semitransparent  Perovskite  Solar  Cells, Advanced Materials Interfaces, 2, 1500118, (2015).
DOI: 10.1002/admi.20150011, Selected for cover page

201. M, Zarek, M. Layani, I. Cooperstein, E. Sachyani, D. Cohn and S. Magdassi, 3D Printing of Shape Memory Polymers
for Flexible Electronic Devices, Advanced Materials, 28, 4449-4454 (2016), DOI: 10.1002/adma.201503132. Highly
cited paper in the top 1% of the academic field of Materials Science.

202. S. Meker, O. Braithard, K. Margulis-Goshen, S. Magdassi, J. Hochman, E. Y. Tshuva , Highly stable tetra-phenolato
titanium(lV) agent formulated into nanoparticles demonstrates anti-tumoral activity and selectivity, Molecules, 20,
18526-18538, (2015); DOI:10.3390/molecules201018526.

203. O. Binyamin, L. Larush, K. Frid, Y. Friedman-Levi, H. Ovadia, O. Abramsky, S. Magdassi, R. Gabizon, Treatment of
a Multiple Sclerosis animal model by a novel nanodrop formulation of a natural antioxidant, International Journal of
Nanomedicine, International Journal of Nanomedicine,10, 1-10, (2015).

204. E. Portnoy, N. Vakruk, A. Bishara, M. Shmuel, S. Magdassi, J. Golenser, S. Eyal, Indocyanine Green Liposomes for
Diagnosis and Therapeutic Monitoring of Cerebral Malaria, Theranostics, 6(2), 167-176, (2016).

205. S. Halivni, S. Shemesh, N. Waiskopf, S. Magdassi and U. Banin, Inkjet printed fluorescent nanorods layers exhibit
superior optical performance over quantum dots, Nanoscale, , 7, 19193 — 19200, (2015), DOI: 10.1039/C5NR06248A.

206. E. Portnoy, B. Polyak, D. Inbar, G. Kenan, A. Rai, S.L. Wehrli, T.P.L. Roberts, A. Bishara, A. Mann, M. Shmuel, K.
Rozovsky, G. Itzhak, T.Ben Hur, S. Magdassi, D. Ekstein and S. Eyal, Tracking inflammation in the epileptic rat brain
by bi-functional nanoparticles, Nanomedicine: Nanotechnology, Biology, and Medicine, 5, 1335-1345, (2016).

207. Amol A. Pawar, Saada, G., Cooperstein, I., Larush, L., Jackman, J.A., Tabaei, S.R., Cho, N.J., Magdassi, S., High-
performance 3D printing of hydrogels by water-dispersible photoinitiator nanoparticles, Science Advances, 2: 1501381,
(2016)

208. P. Cai, M. Layani, W. R. Leow, S. Amini, Z. Liu, D. Qi, B. Hu, Y.L. Wu, A. Miserez, S. Magdassi, and X. Chen, Bio-
Inspired Mechanotactic Hybrids for Orchestrating Traction-Mediated Epithelial Migration, Advanced Materials, 28,
3102-3110, 2016, DOI: 10.1002/adma.201505300

209. R. K. Bera, S. G. Mhaisalkar, D. Mandler and Shlomo Magdassi Formation and Performance of Highly Absorbing Solar
Thermal Coating Based on Carbon Nanotubes and Boehmite ,Energy Conversion and Management, 120, 287-293,
(2016).

210. Y. Zhou, M. Layani,F. Boey, I. Sokolov, S. Magdassi, Y. Long, Electro-Thermochromic Devices Composed of Self-
Assembled Transparent Electrodes and Hydrogels , Advanced Materials Technologies, 1, 1600069, (2016). DOI
10.1002/admt.201600069.

211. Qi Lu, Chang Liu, Ning Wang, Shlomo Magdassi, Daniel Mandler, Long Yi, Periodical micro-patterned VO2
thermochromic films by mesh printing, , J. Mater. Chem. C, 2016, 4, 8385, 2016, DOI: 10.1039/C6TC02694J.Cover

page

212. A. Pajor-Swierzy, Y. Farraj, A. Kamyshny, S.Magdassi, Air stable copper-silver core-shell submicron particles:
synthesis and conductive ink formulation,Colloids and Surfaces A: Physicochemical and Engineering, 521, 277-280,
(2017).

213. R.K. Misra, S. Aharon, M. Layani, S. Magdassi and Lioz Etgar Mesoporous-Planar hybrid architecture of
methylammonium lead iodide perovskite based solar cells, Journal of Materials Chemistry A, 4, 14423-14429, (2016).
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T. Yeshua, C. Lehmann, U. Hiibner, S. Azoubel, S. Magdassi, E. B. Campbell, S. Reich, and A. Lewis, Nanodrawing
of Aligned Single Carbon Nanotubes with a Nanopen, Nano Lett., 16, 1517-1522 (2016) DOL:
10.1021/acs.nanolett.5b03424

G. Cai, P. Darmawan, M. Cui, J. Wang, J. Chen, S. Magdassi,P.S. Lee, Highly Stable Transparent Conductive Silver
Grid/PEDOT:PSS Electrodes for Integrated Bifunctional Flexible Electrochromic Supercapacitors, Advanced Energy
Materials, 6, 1501882, (2016). 10.1002/aenm.201670025. Highly cited paper in the top 1% of the academic field
of Materials Science.

M. Zarek, M. Layani, S. Eliazar, N. Mansour, I. Cooperstein, E. Shukrun, A. Szlar, D. Cohn, S. Magdassi,
4D Printing Shape Memory Polymers for Dynamic Jewelry and Fashionwear, Virtual and Physical Prototyping, 11, 4,
263-270, (2016).DOI : 10.1080/17452759.2016.1244085

O. Halevi, H. Jiang, C. Kloc, S. Magdassi, Additive manufacturing of micrometric crystallization vessels and single
crystals, Scientific Reports, 6, 36786, (2016). DOI: 10.1038/srep36786.

Liu, Y. Long, S. Magdassi, D. Mandler, lonic Strength Induced Electrodeposition: A Universal Approach for
Nanomaterials Selective Deposition, Nanoscale, 9, 485 - 490, 2017,DOI: 10.1039/C6NR06614C.

Y. Ke, I. Balin, N. Wang, Q. Lu, A. ling Yoong Tok, T. J. White, S. Magdassi, |. Abdulhalim and Yi Long, Two-
Dimensional SiO2/VO2 Photonic Crystals with Statically Visible and Dynamically Infrared Modulated for Smart
Window Deployment, Appl. Mater. Interfaces, 8, 33112-33120, (2016). DOI: 10.1021/acsami.6b12175

S. Magdassi, S. Bar-David , Y. Friedman-Levi , E. Zigmond , C. Varol, G. Lahat, J. Klausner, S. Eyal and E. Nizri,
Intra-operative localization of rectal tumors using liposomal Indocyanine Green, Surgical Innovation, 24(2), 139-144,
(2017).

D. K. Patel, A. H. Sakhaei, M. Layani, B. Zhang, Q. Ge and S. Magdassi, Highly Stretchable and UV Curable Elastomers
for Digital Light Processing Based 3D Printing", Advanced Materials, 29, 1606000, (2017), DOI:
10.1002/adma.201606000

Y. Rosen, A. Yakushenko , A. Offenhéusser , S. Magdassi, Self-Reducing Copper Precursor Ink and Photonic Additive
Yield Conductive Patterns Under Intense Pulsed Light, ACS Omega, 2017, 2, 573-581, DOI:
10.1021/acsomega.6b00478

Gabi Saada, Michael Layani, Shlomo Magdassi, Hydro-Printing Conductive Patterns onto Three-Dimensional
Structures, Advanced Materials Technology, 2, 1600289, (2017). DOI: 10.1002/admt.201600289.

Yousef Farraj, Ariel Smooha, Alexander Kamyshny, Shlomo Magdassi, Plasma-induced decomposition of copper
complex ink for the formation of highly conductive copper tracks on heat sensitive substrates, ACS Applied Materials
& Interfaces, 9(10), 8766-8773, (2017). http://dx.doi.org/10.1021/acsami.6b14462.

Yousef Farraj, Michael Bielman, Shlomo Magdassi, Electron beam sintering of inkjet printed silver nanoparticles ink
yielding 37% bulk conductivity on flexible substrate, RSC Advances, 7, 15463-15467, (2017).

A. Pajor-Swierzy, Y. Farraj, A. Kamyshny, S. Magdassi, Effect of carboxylic acids on conductivity of metallic films
formed by inks based on copper@silver core-shell particles, Colloids and Surfaces A: Physicochemical and Engineering
Aspects, 522, 320-327, (2017).

A. Pawar, S. Halivni, N. Waiskopf, Y. Ben-Shahar, M. Soreni Harari, S. Bergbreiter, U. Banin, S. Magdassi, Rapid 3D
Printing in Water Using Semiconductor-Metal Hybrid Nanoparticles as Photo-initiators, Nano Lett., 17 , 4497-4501,
2017, DOI: 10.1021/acs.nanolett.7b01870

G. Tibi, E. Sachyani, M. Layani, S. Magdassi, A. Degani, Analytic Modeling and Experiments of Tri-Layer, Electro-
thermal Actuators for Thin and Soft Robotics, 2017 IEEE International Conference on Robotics and Automation, 6712-
6717, (2017).

E. Sachyani, M. Layani, G. Tibi, T. Avidan, A. Degani and S. Magdassi, Enhanced Movement of CNT-Based Actuators
by a Three-Layered Structure with Controlled Resistivity, Sensors & Actuators: B. Chemical, 252, 1071-1077, (2017).

W. Li, Z. Su, J. Ming Rui Tan, S. Yang Chiam, H. Leng Seng, S. Magdassi , and L. Helena Wong, Revealing the Role
of Potassium Treatment in CZTSSe Thin Film Solar Cells ,Chem. Mater., 29, 4273-4281, 2017,
DOI: 10.1021/acs.chemmater.7b00418
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. C. Mendelson, L. larush, S. Magdassi, Synthesis of Magnesium Chloride Nanoparticles by the Water/oil Nanoemulsion
Evaporation method, Colloids and Surfaces A: Physicochemical and Engineering Aspects 529C 2017, 930-935, DOI
10.1016/j.colsurfa.2017.07.008

E. Nizri, Y. L. Larush, M. Diana, Levi-Friedman, E. March, J. Marescaux, J. Klausner, S. Eyal, S. Magdassi,
Optimization of liposomal Indocyanine Green for imaging of the urinary pathways and a proof of concept in a pig model,
Surgical Endoscopy, 32, 963-970, (2018).

R. K. Bera, Y. Binyamin, S. G. Mhaisalkar, S. Magdassi and D. Mandler , Highly selective solar thermal sprayable
coating based on carbon nanotubes, Solar RRL, 1, 1700080, (2017).

L. Larush, I. Kaner, A. Fluksman , A. Tamsut, A. A. Pawar , P. Lesnovski , O. Benny S. Magdassi, 3D Printing of
Responsive Hydrogel for Drug Delivery Systems, J. 3D Print. Med. 219-229, 2017.

O. Binyamin, G. Keller, K. Frid; L. Larush, S. Magdassi, R. Gabizon, Continuous administration of Nano-PSO
significantly increased survival of genetic CID mice, Neurobiology of Disease, 140-147, (2017).

M. Li, S. Magdassi, Y. Gao, and Y. Long, Hydrothermal Synthesis of VO2 Polymorphs: Advantages, Challenges and
Prospects for the Application of Energy Efficient Smart Windows, Small, 13, 1701147, (2017). 2017, DOI
10.1002/smll.201701147

Y. Yitzchak, Y. Lidor, R. Balter, A. Szeskin, A. Awadallah,Y. Shacham-Diamand, S. Magdassi, Copper
interconnections and antennas fabricated by hot-pressing printed copper formate”, Flexible and Printed Electronics, 2,
035007, (2017).

T. Yeshua, M. Layani, R. Dekhter, U. Huebner, S. Magdassi, and A. Lewis, Micrometer to 15-Nanometer Printing of
Metallic Inks with Fountain Pen Nanolithography, Small, 14, 1702324, (2017), 1702324, DOI:
10.1002/smll.201702324.

Y. Zhan, M. R. J. Tan, X. Cheng, W. M. A. Tan, G. F. Cai, J. W. Chen, V. Kumar, S. Magdassi andP. S. Lee, Ti-Doped
WO3 synthesized by a facile wet bath method for improved electrochromism, J. Mater. Chem. C, 5, 9995-10000, 2017,
DOI: 10.1039/c7tc02456h

S. Rahmany, M. Layani, S. Magdassi, L. Etgar, Fully functional semi-transparent perovskite solar cell fabricated at
ambient air, Sustainable Energy & Fuels, 1, 2120-2127, (2017).

C. Liu , S,Wang, Y. Zhou, H. Yang , Q. Lu , D. Mandler , S. Magdassi , C. Y. Tay, Y. Long, Index-tunable anti-
reflection coatings: Maximizing solar modulation ability for vanadium dioxide-based smart thermochromic glazing,J.
Alloys and Compounds,731,1197-1207 (2018), https://doi.org/10.1016/j.jallcom.2017.10.045

N. Wang , Y. K. Peh , S. Magdassi , Y. Long, Surface engineering on continuous VO?2 thin films to improve
thermochromic properties: Top-down acid etching and bottom-up self patterning, J. Coll. Int. Sci., 512, , 529-535, 2018,
https://doi.org/10.1016/j.jcis.2017.10.096.

A. Lee-Sie Eh, A. W. Ming Tan, X. Cheng, S. Magdassi, P.S. Lee Recent Advances in Flexible Electrochromic Devices:
The Prerequisites, Challenges and Prospects, Energy Technology, 6, 33-45, (2018). 10.1002/ente.201700705.Selected
by the journal as "Best of 2018".

Z. Yang, M. Layani, W. Shancheng, H. Peng, K. Yujie, S. Magdassi and L. Yi , Fully Printed Flexible Smart Hybrid
Hydrogels, Advanced Functional Materials, 28, 1705365, (2018), https://doi.org/10.1002/adfm.201705365.

S. Agarwala , J. M. Lee , W. L. Ng, M. Layani , W. Y. Yeong , S. Magdassi, A novel 3D bioprinted flexible and
biocompatible hydrogel bioelectronic platform, Biosensors and bioelectronics, 102, 365-371, 2018
https://doi.org/10.1016/j.bios.2017.11.039

O. Halevi, P.S. Lee, S. Magdassi, Hydrolytically Stable MOF in 3D Printed Structures, Advanced Sustainable Systems,
2, 1700150, (2018), DOI: 10.1002/adsu.201700150

N. Armon, E. Greenberg, M. Layani, Y. Rosen, S. Magdassi, H. Shpaisman, Continuous Nanoparticle Assembly by a
Modulated Photo-Induced Microbubble for Fabrication of Micrometric Conductive Patterns, ACS Applied Materials &
Interfaces, 9 ,44214-44221, 2017. doi: 10.1021/acsami.7b14614.
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Yousef Farraj, Michael Layani, Avi Yaverboim, Shlomo Magdassi, Binuclear Copper Complex ink as a Seed for
Electroless Copper Plating Yielding >70% Bulk Conductivity on 3D Printed Polymers, Advanced Materials Interfaces,
5, 1701285, (2018).

Shi LB, Layani M, Cai X, Zhao HL Magdassi S, Lan, MB , An inkjet printed Ag electrode fabricated on plastic substrate
with a chemical sintering approach for the electrochemical sensing of hydrogen peroxide, Sensors and Actuators B-
Chemical, 256, 938-945 (2018) DOI: 10.1016/j.snb.2017.10.035.

G. Caia, X. Cheng, M. Layani, A. W. M. Tan, S. Li, A. Lee-Sie, E. D. Gao, S. Magdassi, P. S. Lee, Direct inkjet-
patterning of energy efficient flexible electrochromics, Nano Energy, 49, 2018, 147-154 (2018),
https://doi.org/10.1016/j.nanoen.2018.04.017

S. Li, A. Serjouei, B. Zhangl, H. Hingorani, W. Huang Goh, L. Larush, Amol, A. Pawar, A. H. Sakhaei, M. Hashimoto,
K. Kowsari, S. Magdassi and Q. Ge, Highly Stretchable Hydrogels for UV Curing Based High-Resolution Multimaterial
3D Printing, J. Mater. Chem. B, 2018, 6, 3246—3253, DOI: 10.1039/c8th00673c

S. Agarwala, J. M. Lee, W. L. Ng, M. Layani, W. Y. Yeong, S. Magdassi, 3D Printed Bioelectronic Platform with
Embedded Electronics, accepted for publication in MRS Advances.

E. Shukrun, 1. Cooperstein, 3D printed organic-ceramic complex hybrid structures with high silica content, Advanced
Science, 2018, 1800061, DOI: 10.1002/advs.201800061

I. Cooperstein, E. Shukrun, O. Press, A. Kamyshny, S. Magdassi, Additive Manufacturing of Transparent Silica Glass
from Solutions, ACS Applied Materials & Interfaces, , 10, 18879-18885 (2018), DOI: 10.1021/acsami.8b03766.

D. K. Patel, B. E. Cohen, L. Etgar and S. Magdassi, Fully 2D and 3D printed anisotropic mechanoluminescent objects
and their application for energy harvesting in the dark, Materials Horizons, 5, 708 — 714 (2018), DOI: 10.1039/
c8mh00296g

A. Stern, S. Azoubel , E. Sachyani, G. Livshits, D. Rotem, S. Magdassi, D. Porath, Conductivity enhancement of
transparent 2D carbon nanotube networks occurs by resistance reduction in all junctions, J. Phys. Chem. 122 (2018),
14872-14876, DOI 10.1021/acs.jpcc.8b01215

H. Ling, L. P. Yeo, Z. Wang, X. Li, D. Mandler, S. Magdassi, and A. ling Yoong Tok, Core Shell Inverse Opal Structure
with Enhanced Electrochromic Performance in NIR Region, J. Materials Chemistry C, accepted for publication.

I. Cooperstein, E. Sachyani, E. Shukrun, T. Rosental, X. Wang, A. Kamyshny, and S. Magdassi, Hybrid Materials for
Functional 3D Printing , Advanced Materials Interfaces, 5, 2018, 1800996, DOI: 10.1002/admi.201800996.

M. Layani, X. Wang, and S. Magdassi, Novel Materials for 3D Printing by Photopolymerization, Adv. Mater. 2018,
1706344, DOI: 10.1002/adma.201706344
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