
Micro 3D Printing of a Temperature-Responsive Hydrogel Using Projection
Micro-Stereolithography

Scientific Reports

8, 1963

DOI: 10.1038/s41598-018-20385-2

Citation Report



Citation Report

2

# Article IF Citations

1 Highly stretchable hydrogels for UV curing based high-resolution multimaterial 3D printing. Journal
of Materials Chemistry B, 2018, 6, 3246-3253. 2.9 173

2 A 3D Printable Thermal Energy Storage Crystalline Gel Using Mask-Projection Stereolithography.
Polymers, 2018, 10, 1117. 2.0 14

3 Reversible shape change structures by grayscale pattern 4D printing. Multifunctional Materials, 2018,
1, 015002. 2.4 73

4 Functional Stimuli-Responsive Gels: Hydrogels and Microgels. Gels, 2018, 4, 54. 2.1 144

5 3D Printing in Pharmaceutical and Medical Applications â€“ Recent Achievements and Challenges.
Pharmaceutical Research, 2018, 35, 176. 1.7 428

6 Soft Robotic Manipulation and Locomotion with a 3D Printed Electroactive Hydrogel. ACS Applied
Materials &amp; Interfaces, 2018, 10, 17512-17518. 4.0 258

7 Hydrogel Actuators and Sensors for Biomedical Soft Robots: Brief Overview with Impending
Challenges. Biomimetics, 2018, 3, 15. 1.5 164

8 Light-based 3D printing of hydrogels with high-resolution channels. Biomedical Physics and
Engineering Express, 2019, 5, 025035. 0.6 52

9
Effect of ionomer/multiplet formation on mechanical properties and ascorbic acid release behavior of
PNIPAAm hydrogels copolymerized by DMAEMA, DMAPMAAm and MAPTAC. Iranian Polymer Journal
(English Edition), 2019, 28, 977-990.

1.3 2

10 Novel Actuators and Sensors with Tensegrity Architecture. Key Engineering Materials, 0, 826, 105-110. 0.4 0

11 Thermally Driven Interfacial Switch between Adhesion and Antiadhesion on Gas Bubbles in Aqueous
Media. ACS Applied Materials &amp; Interfaces, 2019, 11, 37365-37370. 4.0 11

12 A finite deformation theory of desolvation and swelling in partially photo-cross-linked polymer
networks for 3D/4D printing applications. Soft Matter, 2019, 15, 1005-1016. 1.2 19

14 Dual-Gel 4D Printing of Bioinspired Tubes. ACS Applied Materials &amp; Interfaces, 2019, 11, 8492-8498. 4.0 100

15 Resolution and shape in bioprinting: Strategizing towards complex tissue and organ printing. Applied
Physics Reviews, 2019, 6, . 5.5 89

16 Rapid multi-material 3D printing with projection micro-stereolithography using dynamic fluidic
control. Additive Manufacturing, 2019, 27, 606-615. 1.7 106

17 Modeling of fiber-reinforced polymeric gels. Mechanics Research Communications, 2019, 96, 7-18. 1.0 22

18 Context Recognition of Humans and Objects by Distributed Zero-Energy IoT Devices. , 2019, , . 5

19 UV-responsive cyclic peptide progelator bioinks. Faraday Discussions, 2019, 219, 44-57. 1.6 4



3

Citation Report

# Article IF Citations

20 Universal Nanocarrier Ink Platform for Biomaterials Additive Manufacturing. Small, 2019, 15, e1905421. 5.2 34

21
Topographical patterning: characteristics of current processing techniques, controllable effects on
material properties and co-cultured cell fate, updated applications in tissue engineering, and
improvement strategies. Journal of Materials Chemistry B, 2019, 7, 7090-7109.

2.9 29

22 4D printing with robust thermoplastic polyurethane hydrogel-elastomer trilayers. Materials and
Design, 2019, 163, 107544. 3.3 93

23 Controlling the shape of 3D microstructures by temperature and light. Nature Communications, 2019,
10, 232. 5.8 193

24 Graphene inks for the 3D printing of cell culture scaffolds and related molecular arrays. Composites
Part B: Engineering, 2019, 162, 712-723. 5.9 44

25 Vibrational Spectroscopy in Analysis of Stimuli-Responsive Polymerâ€“Water Systems. Challenges and
Advances in Computational Chemistry and Physics, 2019, , 223-271. 0.6 0

26 Four-dimensional direct laser writing of reconfigurable compound micromachines. Materials Today,
2020, 32, 19-25. 8.3 131

27 Photoactive resin formulations and composites for optical 3D and 4D printing of functional
materials and devices. , 2020, , 387-425. 6

28 Microstereolithography. , 2020, , 25-56. 4

29 Fabrication of Photothermally Responsive Nanocomposite Hydrogel through 3D Printing.
Macromolecular Materials and Engineering, 2020, 305, 1900718. 1.7 23

30 Rapid photothermal actuation of light-addressable, arrayed hydrogel columns in a macroporous
silicon membrane. Sensors and Actuators A: Physical, 2020, 301, 111729. 2.0 9

31 Vat polymerization-based bioprintingâ€”process, materials, applications and regulatory challenges.
Biofabrication, 2020, 12, 022001. 3.7 246

32 Smart Structuresâ€”Additive Manufacturing of Stimuli-Responsive Hydrogels for Adaptive Packings.
Industrial &amp; Engineering Chemistry Research, 2020, 59, 19458-19464. 1.8 5

33 A 3D-printed molecular ferroelectric metamaterial. Proceedings of the National Academy of Sciences
of the United States of America, 2020, 117, 27204-27210. 3.3 25

34 Mechanical stimulation of single cells by reversible host-guest interactions in 3D microscaffolds.
Science Advances, 2020, 6, . 4.7 61

35 Recent advances in additive manufacturing of active mechanical metamaterials. Current Opinion in
Solid State and Materials Science, 2020, 24, 100869. 5.6 65

36 A review of 3D printing processes and materials for soft robotics. Rapid Prototyping Journal, 2020, 26,
1345-1361. 1.6 116

37 Self-focusing 3D lithography with varying refractive index polyethylene glycol diacrylate. Applied
Physics Express, 2020, 13, 076503. 1.1 10



4

Citation Report

# Article IF Citations

38 Crosslinking Strategies for 3D Bioprinting of Polymeric Hydrogels. Small, 2020, 16, e2002931. 5.2 157

39 Structure and Rheology of Hydrogels: Applications in Drug Delivery. , 2020, , 75-99. 2

40 Application of Stereolithography Based 3D Printing Technology in Investment Casting. Micromachines,
2020, 11, 946. 1.4 73

41 Hydrogelâ€•Based 3D Bioprinting for Bone and Cartilage Tissue Engineering. Biotechnology Journal, 2020,
15, e2000095. 1.8 94

42 Biointerface Materials for Cellular Adhesion: Recent Progress and Future Prospects. Actuators, 2020,
9, 137. 1.2 4

43 Sunlight-Activated Phase Transformation in Carbon Dot-Hydrogel Facilitates Water Purification and
Optical Switching. ACS Applied Polymer Materials, 2020, 2, 2810-2818. 2.0 21

44 4D Printing of Hydrogels: A Review. Advanced Functional Materials, 2020, 30, 1910606. 7.8 224

45 Chemically Coupled Interfacial Adhesion in Multimaterial Printing of Hydrogels and Elastomers. ACS
Applied Materials &amp; Interfaces, 2020, 12, 31002-31009. 4.0 22

46 Behaviors of 3D-printed objects made of thermo-responsive hydrogels: motion in flow and molecule
release ability. Microsystem Technologies, 2020, , 1. 1.2 1

47 The chemistry behind 4D printing. Applied Materials Today, 2020, 19, 100611. 2.3 42

48 Materials, design, and fabrication of shape programmable polymers. Multifunctional Materials, 2020,
3, 032002. 2.4 17

49 Environmentally responsive hydrogels for repair of cardiovascular tissue. Heart Failure Reviews,
2021, 26, 1273-1285. 1.7 13

50 3D Printed Sugarâ€•Sensing Hydrogels. Macromolecular Rapid Communications, 2020, 41, e1900610. 2.0 8

51 Nuclear wastewater decontamination by 3D-Printed hierarchical zeolite monoliths. RSC Advances,
2020, 10, 5766-5776. 1.7 42

52 3D printing of bioinspired textured surfaces with superamphiphobicity. Nanoscale, 2020, 12, 2924-2938. 2.8 54

53 Self-Limiting Electrospray Deposition for the Surface Modification of Additively Manufactured Parts.
ACS Applied Materials &amp; Interfaces, 2020, 12, 20901-20911. 4.0 29

54 Projection micro stereolithography based 3D printing and its applications. International Journal of
Extreme Manufacturing, 2020, 2, 022004. 6.3 213

55 Trends in 3D Printing Processes for Biomedical Field: Opportunities and Challenges. Journal of
Polymers and the Environment, 2020, 28, 1345-1367. 2.4 110



5

Citation Report

# Article IF Citations

56 100th Anniversary of Macromolecular Science Viewpoint: Macromolecular Materials for Additive
Manufacturing. ACS Macro Letters, 2020, 9, 627-638. 2.3 69

57 Photopolymerizable Biomaterials and Light-Based 3D Printing Strategies for Biomedical Applications.
Chemical Reviews, 2020, 120, 10695-10743. 23.0 283

58 Bioprinting of Collagen: Considerations, Potentials, and Applications. Macromolecular Bioscience,
2021, 21, e2000280. 2.1 69

59 Smart Polymers for Microscale Machines. Advanced Functional Materials, 2021, 31, 2007125. 7.8 48

60 4D Printing of Glass Fiber-Regulated Shape Shifting Structures with High Stiffness. ACS Applied
Materials &amp; Interfaces, 2021, 13, 12797-12804. 4.0 28

61 PET-RAFT facilitated 3D printable resins with multifunctional RAFT agents. Materials Chemistry
Frontiers, 2021, 5, 2271-2282. 3.2 32

62 Introduction to 4D printing. , 2021, , 303-342. 6

63 Exploration of Bioengineered Scaffolds Composed of Thermo-Responsive Polymers for Drug Delivery
in Wound Healing. International Journal of Molecular Sciences, 2021, 22, 1408. 1.8 35

64 3D printing of highly stretchable hydrogel with diverse UV curable polymers. Science Advances, 2021,
7, . 4.7 233

65 Impact of PEGDA photopolymerization in micro-stereolithography on 3D printed hydrogel structure
and swelling. Soft Matter, 2021, 17, 7188-7195. 1.2 17

66 Multimaterial Printing for Cephalopod-Inspired Light-Responsive Artificial Chromatophores. ACS
Applied Materials &amp; Interfaces, 2021, 13, 12735-12745. 4.0 19

67 Bioresorbable Polymers: Advanced Materials and 4D Printing for Tissue Engineering. Polymers, 2021, 13,
563. 2.0 74

68 Bioactive Materials for Soft Tissue Repair. Frontiers in Bioengineering and Biotechnology, 2021, 9,
613787. 2.0 58

69 3D Printable Electrically Conductive Hydrogel Scaffolds for Biomedical Applications: A Review.
Polymers, 2021, 13, 474. 2.0 74

70 4D Printing of Multiâ€•Stimuli Responsive Proteinâ€•Based Hydrogels for Autonomous Shape
Transformations. Advanced Functional Materials, 2021, 31, 2011012. 7.8 65

71 Vat Photopolymerization 3D Printing of Advanced Soft Sensors and Actuators: From Architecture to
Function. Advanced Materials Technologies, 2021, 6, 2001218. 3.0 57

72 Additive Manufacture of Small-Scale Metamaterial Structures for Acoustic and Ultrasonic
Applications. Micromachines, 2021, 12, 634. 1.4 10

73 Mechanowetting drives droplet and fluid transport on traveling surface waves generated by
light-responsive liquid crystal polymers. Physics of Fluids, 2021, 33, . 1.6 5



6

Citation Report

# Article IF Citations

74 Flexible Materials for High-Resolution 3D Printing of Microfluidic Devices with Integrated Droplet
Size Regulation. ACS Applied Materials &amp; Interfaces, 2021, 13, 31086-31101. 4.0 21

75 3D Printingâ€•Enabled Nanoparticle Alignment: A Review of Mechanisms and Applications. Small, 2021, 17,
e2100817. 5.2 61

76 Three-Dimensional Printable Conductive Semi-Interpenetrating Polymer Network Hydrogel for Neural
Tissue Applications. Biomacromolecules, 2021, 22, 3084-3098. 2.6 46

77 4D printing materials for vat photopolymerization. Additive Manufacturing, 2021, 44, 102024. 1.7 45

78 A review of three-dimensional printing for pharmaceutical applications: Quality control, risk
assessment and future perspectives. Journal of Drug Delivery Science and Technology, 2021, 64, 102571. 1.4 10

79 Multimaterial Vat Polymerization Additive Manufacturing. ACS Applied Polymer Materials, 2021, 3,
4304-4324. 2.0 67

80 Electroactive Polymers Obtained by Conventional and Non-Conventional Technologies. Polymers,
2021, 13, 2713. 2.0 11

81 Connected healthcare: Improving patient care using digital health technologies. Advanced Drug
Delivery Reviews, 2021, 178, 113958. 6.6 110

82 The effects of surface topography modification on hydrogel properties. APL Bioengineering, 2021, 5,
031509. 3.3 31

83 Preparation and characterization of mechanically robust and thermo-responsive hydrogel inspired by
spring-like structure. Polymer, 2021, 231, 124124. 1.8 4

84 3D Printing of Hydrogels for Stretchable Ionotronic Devices. Advanced Functional Materials, 2021, 31,
2107437. 7.8 70

85 Hydrogel prepared by 3D printing technology and its applications in the medical field. Colloids and
Interface Science Communications, 2021, 44, 100498. 2.0 35

86 Recent progress on hydrogel actuators. Journal of Materials Chemistry B, 2021, 9, 1762-1780. 2.9 69

87 Chapter 7. Injectable Biopolymer Hydrogels for Regenerative Medicine. Biomaterials Science Series,
2021, , 155-200. 0.1 2

88 4D Printing of a Bioinspired Microneedle Array with Backwardâ€•Facing Barbs for Enhanced Tissue
Adhesion. Advanced Functional Materials, 2020, 30, 1909197. 7.8 180

89 Additive manufacturing potential for medical devices and technology. Current Opinion in Chemical
Engineering, 2020, 28, 127-133. 3.8 22

90 Sequential shapeshifting 4D printing: programming the pathway of multi-shape transformation by 3D
printing stimuli-responsive polymers. Multifunctional Materials, 2020, 3, 042002. 2.4 14

91 The Fabrication of Micro Beam from Photopolymer by Digital Light Processing 3D Printing Technology.
Micromachines, 2020, 11, 518. 1.4 22



7

Citation Report

# Article IF Citations

92 COMPUTATIONAL PREDICTION OF THE STABILITY OF TENSEGRITY STRUCTURES. , 2019, , . 0

93 Preparation of Smart Materials by Additive Manufacturing Technologies: A Review. Materials, 2021, 14,
6442. 1.3 23

94 Hylozoic by Design: Converging Material and Biological Complexities for Cellâ€•Driven Living Materials
with 4D Behaviors. Advanced Functional Materials, 2022, 32, 2108057. 7.8 9

95 Materials of Autoreaction. Design Science and Innovation, 2020, , 115-155. 0.1 0

96 3D printed ultra-fast photothermal responsive shape memory hydrogel for microrobots. International
Journal of Extreme Manufacturing, 2022, 4, 015302. 6.3 34

97 4D-actuators by 3D-printing combined with water-based curing. Materials Today Communications,
2022, 30, 102966. 0.9 4

98 Intelligent hydrogel with both redox and thermo-response based on cellulose nanofiber for
controlled drug delivery. Carbohydrate Polymers, 2022, 278, 118943. 5.1 47

99 Projection-suspended stereolithography 3D printing for low-loss optical hydrogel fiber fabrication.
APL Photonics, 2021, 6, . 3.0 5

100 4D printing of polymers: Techniques, materials, and prospects. Progress in Polymer Science, 2022, 126,
101506. 11.8 70

101 Printing Air-Stable High-Tc Molecular Magnet with Tunable Magnetic Interaction. Nano Letters, 2022,
22, 545-553. 4.5 4

102 Underwater Unidirectional Cellular Fluidics. ACS Applied Materials &amp; Interfaces, 2022, 14,
9891-9898. 4.0 14

103 Hydrogels for Bioprinting. , 2022, , 185-211. 2

104 4D printing of coreâ€“shell hydrogel capsules for smart controlled drug release. Bio-Design and
Manufacturing, 2022, 5, 294-304. 3.9 28

105 3D printed hydrogel for soft thermo-responsive smart window. International Journal of Extreme
Manufacturing, 2022, 4, 025302. 6.3 30

106 Structuring Hydrogel Cross-Link Density Using Hierarchical Filament 3D Printing. ACS Applied
Materials &amp; Interfaces, 2022, 14, 15667-15677. 4.0 7

107 Mechanical characterization of additively manufactured photopolymerized polymers. Mechanics of
Advanced Materials and Structures, 2023, 30, 1853-1864. 1.5 5

108 Effect of the fibre length on the mechanical anisotropy of glass fibreâ€“reinforced polymer composites
printed by Multi Jet Fusion. Virtual and Physical Prototyping, 2022, 17, 734-748. 5.3 15

109 Materials for Smart Soft Actuator Systems. Chemical Reviews, 2022, 122, 1349-1415. 23.0 131



8

Citation Report

# Article IF Citations

110 Soft Bioelectronics Based on Nanomaterials. Chemical Reviews, 2022, 122, 5068-5143. 23.0 72

111 Soft Actuator Based on Metal/Hydrogel Nanocomposites with Anisotropic Structure.
Macromolecular Chemistry and Physics, 2022, 223, 2100117. 1.1 10

112 A Brief Overview of Bioinspired Robust Hydrogel Based Shape Morphing Functional Structure for
Biomedical Soft Robotics. Frontiers in Materials, 2022, 9, . 1.2 4

113 Recent advances in 3D printing of tough hydrogels: A review. Composites Part B: Engineering, 2022,
238, 109895. 5.9 69

114 Lightâ€•Actuated Anisotropic Microactuators from CNT/Hydrogel Nanocomposites. Advanced Optical
Materials, 2022, 10, . 3.6 23

115 Effects of ionic liquids and dual curing on vat photopolymerization process and properties of
3d-printed ionogels. Additive Manufacturing, 2022, 56, 102895. 1.7 2

116 Thermoresponsive bilayer hydrogel with switchable bending directions as soft actuator. Polymer,
2022, 253, 124998. 1.8 8

117 A Review of Multi-Material 3D Printing of Functional Materials via Vat Photopolymerization.
Polymers, 2022, 14, 2449. 2.0 58

118 Jammed Microgelâ€•Based Inks for 3D Printing of Complex Structures Transformable via pH/Temperature
Variations. Macromolecular Rapid Communications, 2022, 43, . 2.0 13

119 Responsive materials architected in space and time. Nature Reviews Materials, 2022, 7, 683-701. 23.3 80

120 Aggressive strategies for regenerating intervertebral discs: stimulus-responsive composite hydrogels
from single to multiscale delivery systems. Journal of Materials Chemistry B, 2022, 10, 5696-5722. 2.9 5

121 4D printing of gels and soft materials. , 2022, , 265-295. 0

122 Hot ceramic lithography of silica-based ceramic cores: The effect of process temperature on
vat-photopolymierisation. Additive Manufacturing, 2022, 58, 103033. 1.7 1

123 Recent Advances in Stimuliâ€•Responsive Shapeâ€•Morphing Hydrogels. Advanced Functional Materials, 2022,
32, . 7.8 49

124 A Superabsorbent Sodium Polyacrylate Printing Resin as Actuator Material in 4D Printing.
Macromolecular Materials and Engineering, 2022, 307, . 1.7 5

125 Comparison of Bulk- vs Layer-by-Layer-Cured Stimuli-Responsive PNIPAMâ€“Alginate Hydrogel Dynamic
Viscoelastic Property Response via Embedded Sensors. ACS Applied Polymer Materials, 0, , . 2.0 1

126 3D Printing of Polymer Hydrogelsâ€”From Basic Techniques to Programmable Actuation. Advanced
Functional Materials, 2022, 32, . 7.8 43

127 Mechanical integrated circuit materials. Nature, 2022, 608, 699-703. 13.7 37



9

Citation Report

# Article IF Citations

128 Recent advances in microneedle designs and their applications in drug and cosmeceutical delivery.
Journal of Drug Delivery Science and Technology, 2022, 75, 103639. 1.4 6

129 Water-Recyclable Chitosan-Based Ion-Imprinted Thermoresponsive Hydrogel for Rare Earth Metal Ions
Accumulation. International Journal of Molecular Sciences, 2022, 23, 10542. 1.8 2

130 Recent advances in molecular programming of liquid crystal elastomers with additive manufacturing
for 4D printing. Molecular Systems Design and Engineering, 2022, 7, 1588-1601. 1.7 7

131 Efficient taper optical hydrogel fiber coupler drawn from suspended photocuring 3D printing. Optics
Letters, 2022, 47, 4853. 1.7 1

132 Nanomaterials based on thermosensitive polymer in biomedical field. Frontiers in Chemistry, 0, 10, . 1.8 4

133 Multifunctional 4Dâ€•Printed Spermâ€•Hybrid Microcarriers for Assisted Reproduction. Advanced
Materials, 2022, 34, . 11.1 20

134 Graphene Oxide-alginate Hydrogel for Drawing Water through an Osmotic Membrane. ACS Omega,
2022, 7, 38337-38346. 1.6 5

135 4D Printing of Shape Memory Polymers, Blends, and Composites and Their Advanced Applications: A
Comprehensive Literature Review. Advanced Engineering Materials, 2023, 25, . 1.6 13

137 3D Printing of Hydrogel-Based Biocompatible Materials. Russian Journal of Applied Chemistry, 2022, 95,
775-788. 0.1 4

138 Programmable aniso-electrodeposited modular hydrogel microrobots. Science Advances, 2022, 8, . 4.7 31

139 A Power Compensation Strategy for Achieving Homogeneous Microstructures for 4D Printing
Shape-Adaptive PNIPAM Hydrogels: Out-of-Plane Variations. Gels, 2022, 8, 828. 2.1 2

141 Application of 4D printing and AI to cardiovascular devices. Journal of Drug Delivery Science and
Technology, 2023, 80, 104162. 1.4 6

142 Magnetic/thermo dual-sensitive hydrogel-based 3D Printable millirobots. , 2022, , . 0

143
Adjustable Thermo-Responsive, Cell-Adhesive Tissue Engineering Scaffolds for Cell Stimulation
through Periodic Changes in Culture Temperature. International Journal of Molecular Sciences, 2023,
24, 572.

1.8 1

144 Complex 3Dâ€•Printed Mechanochromic Materials with Iridescent Structural Colors Based on
Coreâ€“Shell Particles. Advanced Functional Materials, 2023, 33, . 7.8 11

145 Design and additive manufacturing of optimized electrodes for energy storage applications. Carbon,
2023, 205, 262-269. 5.4 8

146 3Dâ€•Printed Micro/Nanoâ€•Scaled Mechanical Metamaterials: Fundamentals, Technologies, Progress,
Applications, and Challenges. Small, 2023, 19, . 5.2 20

155 Application of 4D printing and bioprinting in cardiovascular tissue engineering. Biomaterials Science,
2023, 11, 6403-6420. 2.6 4



10

Citation Report

# Article IF Citations

169 Tissue engineering applications of additive manufacturing. , 2023, , . 0

178 3D, 4D Printing, and Bioprinting of Hydrogels. , 2024, , 29-59. 0


