Faculty Name: Dr. Graham Chakafana
Dr. Chakafana’s research focuses on the structural and functional characterization of proteins involved in human diseases such as malaria and cardiovascular disease. The long-term goal of the research is to target vital proteins in novel drug discovery and biomarker identification.

Keywords: Protein, Structure, Function, Drug discovery
Student Participant(s): CHE 114/215/314/315/414/415 CUREs Fall 2022 Cohort 52 students with Asojo
Recent Dissemination:
Peer-Reviewed Publications 2021-2022
1. Chakafana, G., Mudau, P. T., Zininga, T., & Shonhai, A. (2021a). Characterisation of a unique linker segment of the Plasmodium falciparum cytosol localised Hsp110 chaperone. Int J Biol Macromol, 180, 272-285.
2. Chakafana, G., Mudau, P. T., Zininga, T., & Shonhai, A. (2021b). Supporting data on characterisation of linker switch mutants of Plasmodium falciparum heat shock protein 110 and canonical Hsp70. Data Brief, 37, 107177.
3. Chakafana, G., & Shonhai, A. (2021). The Role of Non-Canonical Hsp70s (Hsp110/Grp170) in Cancer. Cells, 10(2).
4. Chakafana, G., Spracklen, T. F., Kamuli, S., Zininga, T., Shonhai, A., Ntusi, N. A. B., et al. (2021). Heat Shock Proteins: Potential Modulators and Candidate Biomarkers of Peripartum Cardiomyopathy. Front Cardiovasc Med, 8, 633013. DOI: 10.3389/fcvm.2021.633013
5. Makumire, S., Dongola, T. H., Chakafana, G., Tshikonwane, L., Chauke, C. T., Maharaj, T., et al. (2021). Mutation of GGMP Repeat Segments of Plasmodium falciparum Hsp70-1 Compromises Chaperone Function and Hop Co-Chaperone Binding. Int J Mol Sci, 22(4).
6. Spracklen, T. F., Chakafana, G., Schwartz, P. J., Kotta, M. C., Shaboodien, G., Ntusi, N. A. B., et al. (2021). Genetics of Peripartum Cardiomyopathy: Current Knowledge, Future Directions and Clinical Implications. Genes (Basel), 12(1).
7. Thienemann, F., Chakafana, G., Pineiro, D., Pinto, F. J., Perel, P., Singh, K., et al. (2021). WHF Position Statement on COVID Vaccination. Glob Heart, 16(1), 29.
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Faculty Name: Dr. Kesete Ghebreyessus
Dr. Ghebreyessus’s research focuses on the design and synthesis of novel photoresponsive hybrid organic- inorganic materials that can be used to address biomedical, energy, and nanotechnology-related challenges. The ongoing research activities are inspired by the use of light as a means to achieve desired structure- function relationships of photoactive materials. my current research program comprises three-interrelated concepts:
1) photo-responsive supramolecular soft materials and photomechanical actuators,
2) hybrid organic-inorganic materials for catalytic and biological applications
3) nanoparticle synthesis and characterization.
The current research activities have potential applications in photoswitchable catalysis, DNA binding and photo-activated chemotherapy, removal of toxic metals and environmental remediation, photomechanical actuators, and radiation detection.

Keywords: nanoparticle synthesis, photoswitchable catalysis, DNA binding, and photo-activated chemotherapy, environmental remediation, hybrid organic-inorganic materials
Current Student Participants: Jazz Geter and Alexandra Jefferson
Recent Dissemination:
Publications 2021-2022
1. Uba, I, Geddis, D., Ghebreyessus, K., Hömmerich, U., Dumas, J. “A Study of Wave Confinement and Optical Force in Polydimethlysiloxane–Arylazopyrazole Composite for Photonic Applications” Polymers, 2022, 14, 896. https://doi.org/10.3390/polym14050896.
2. Ghebreyessus, K.; Ndip, E.; Waddell, M.; Asojo, O.; Njoki, P. N.* Cultivating Success through Undergraduate Research Experience in a Historically Black College and University. Journal of Chemical Education. 2022, 99, 307-316. https://doi.org/10.1021/acs.jchemed.1c00416
3. Yia, M.; Guoa, J.; Hea, H.; Tana, W.; Harmon, N.; Ghebreyessus, K.; Xu, B. “Phosphobisaromatic motifs enable rapid enzymatic self-assembly and hydrogelation of short peptides” Soft Matter, 2021, 17, 8590-8594 https://doi.org/10.1039/D1SM01221E
4. Ghebreyessus, K.; Uba, I.; Geddis, D.; Hommeric, U. Solid-state photoswitching in arylazopyrazole- embedded polydimethylsiloxane composite thin films” J. Solid State Chem. 2021, 303, 122519. https://doi.org/10.1016/j.jssc.2021.122519
5. Uba, I.; Ghebreyessus, K.; Geddis, D.; Hommeric, U. “Tunable Optoelectronic Properties of Polydimethylsiloxane-Arylazopyrazole Flexible Composite” Conference proceeding IEEE SOUTHEASTCON 2021, 9401853 DOI: 10.1109/SoutheastCon45413.2021.9401853
6. Hommeric, U.; Barnett, J.; Kabir, A.; Ghebreyessus, K.; Hampton, K.; Uba, S.; Uba, I.; Geddis, D.; Yang, C.; Trevedi, S. B.; Fraden, S.; Ali Aghvami, S. “Comparative steady-state and time-resolved emission spectroscopy of Mn-doped CsPbCl3 perovskite nanoparticles and bulk single crystals for photic applications” Proceeding of SPIE-the international society for optical engineering 2021, 11682. https://doi.org/10.1117/12.2582217
Book Chapter
Cooper, S. M.; Ha, D.; Candace Snow-Davis, C.; Watson, N.; Raymond E. Samuel, R. E.; Ghebreyessus, K.; Du, C.; Huang, Y.; Li, F. “Stimuli-Responsive Nanomedicine”, Book chapter, 2021 page 44. eBook ISBN9780429295294.
Presentations
1. Ghebreyessus, K.; Sallee, A. “Photoswitchable Multicomponent Zinc(II)-specific metallohydrogels” National Organization for the Professional Advancement of Black Chemists and Chemical Engineers (NOBCChE) Annual Collaborate Conference, May 27, 2021 (Virtual).

2. Brow, M.; Ghebreyessus, K. “Modeling studies to improve the photoswitching performance of azoheteroarenes” National Organization for the Professional Advancement of Black Chemists and Chemical Engineers (NOBCChE) Annual Collaborate Conference, May 27, 2021 (virtual).
3. Ghebreyessus, K. Remote Teaching of the General Chemistry labs during COVID-19” National Organization for the Professional Advancement of Black Chemists and Chemical Engineers (NOBCChE), January 28, 2021 (Virtual)
4. Ghebreyessus, K.; Arrington, D. “Arylazopyrazole-functionalized photoswitchable ruthenium(II)- arene complexes” ACS National Meeting, April 05 - 28, 2021 (virtual).

Faculty Name: Dr. Insu Hahn
Dr. Hahn’s research focuses on the optimum structural characterization and thermochemistry of biochemical molecules by computational approximations and a series of novel "Omics" studies related to disease cells of animals or plants. Ongoing projects include:
1) High-level computational approximations of furin substrate structures in mutated SARS-COVID-2 spike proteins at S1/S2.
2) Molecular modeling for mixed systems of bio-chiral dopants and nematic liquid crystals

Student Participant(s): A. Coley, S. S. Ebron, C. Smith, M.A. Gatling, T. German, C. Gibson, S. Turner,
P. Makori

Keywords: theoretical approximations, furin substrate, thermochemistry, biochiral dopants, nematic liquid crystals

Recent Dissemination: Journal publication(s) or conference presentation(s) and submission(s) related to the ongoing current research areas since 2021 (HU Students):

1. Adams MJ, Roberts B, and Hahn I*, Theoretical thermochemistry of simplified metal-cortisol antibody complex models for biosensors containing metal substrates, Journal of Undergraduate Chemistry Research, 20(4), (2021), 13.
2. Computational approximations of mutated molecules of SARS COVID-2 spike proteins at S1/S2, Jamison S, Seker SE. Myers RO, Gatling MA, and Hahn I*, Department of Biology and Department of Chemistry & Biochemistry, Hampton University. Poster presentation at the 100th Virginia Academy of Science (VAS) meeting at Liberty University, Lynchburg, VA, May 19-20, 2022.

Faculty Name: Dr. Malik Muhammad
Dr. Malik’s research interests are the synthesis of ion exchange resins for chemical separations and nonthermal plasmas for medical uses. Dr. Malik also focuses on developing new materials for chemistry education.
Keywords: organic synthesis, chemistry education, textbook development, laboratory practicals
Recent Dissemination: Journal publication(s) or conference presentation(s) and submission(s) related to the ongoing current research areas since 2021
Student Participant(s): Zuri Williams
Peer-reviewed
S. W. Ali, M. A. Shafique, M. A. Malik, M. Saad, S. R. Amber, A. Jabeen.(2021).Adjusting Water Absorption, Stimulus-Response and Adsorption Capacity for Toxic Heavy Metal Ions of Poly(acrylamide-co-potassium methacrylate) Hydrogel by Poly(ethylene glycol) Addition. Polym. Korea, Vol. 45, No. 6, pp. 832-840 (2021), https://doi.org/10.7317/pk.2021.45.6.832
Books
1. Qualitative Analysis of Common Cations in Water (Malik). (2022, April 16). Hampton University, Hampton, VA. https://chem.libretexts.org/@go/page/367675
2. Introduction to General Chemistry (Malik). (2022, April 26). Hampton University, Hampton, VA. https://chem.libretexts.org/@go/page/371202

Faculty Name: Dr. Edmund Moses N. Ndip
Dr. Edmund Ndip’s research focuses on the design, synthesis, and computational and laser spectroscopic characterization of organic (aromatic azo-, imine-, and vinylene-bridged heterocyclic) semiconductors for optoelectronic devices and photodynamic therapy (PDT). We are focused on the elucidation of structure- property relationships with particular attention to the relationship between molecular and electronic structure and non-linear optical properties (polarizabilities and hyperpolarizabilities). Dr. Ndip also investigates using research to enhance student STEM participation.

Student Participant(s): Kimber Carter, Miya Ross (Joined this semester)
Keywords:	Organic	semiconductors,	Density	Functional	Theory	(DFT),	laser	spectroscopy, Optoelectronics, STEM education.
Recent Dissemination: Journal publication(s) with DOI and submission(s), and/or conference presentation(s) and submission(s) related to the ongoing current research areas since 2021.

Journal publications (* Corresponding author)
1. Ghebreyessus, K.; Ndip, E.M; Waddell, M.; Asojo, O.; Njoki, P. N.* Cultivating Success through Undergraduate Research Experience in a Historically Black College and University. Journal of Chemical Education. 2022, 99, 307 – 316. https://doi.org/10.1021/acs.jchemed.1c00416

Conference Presentations
1. "Polarizabilities and Hyperpolarizabilities: A Materials Design Tool for Molecular Electronics” Dr. Edmund. Ndip 1st Annual NOBCChE Collaborative Virtual Conference, Hampton University, Hampton, VA (May 27, 2021)

Faculty Name: Dr. Peter N. Njoki
Dr. Njoki’s research focuses on synthesizing and characterizing gold, palladium, silver, and copper alloyed nanoparticles. These nanoparticles have applications in catalysis, fuel cells, drug delivery, and forensic detection. Ongoing projects include the development of nonprecious bimetallic copper-based nanomaterials for applications in reducing carbon dioxide gas to value-added organic products and chemistry education.
Future works will focus on the
(1) applications of these nanomaterials to fuel cell-based breathalyzers, detection of latent fingerprints, and trace evidence analysis
(2) toxicity of silver nanoparticles resulting from the vast applications in many consumers’ products.

Student Participant(s): E. Wideman
Keywords: Nanomaterials, Bimetallic, Catalysis, Copper-based, Silver, Alloys, Carbon Dioxide, Chemistry Education

Recent Dissemination: Journal publication(s) with DOI and submission(s) or conference presentation(s) and submission(s) related to the ongoing current research areas since 2021.
Journal publications (* Corresponding author) 
1) Ghebreyessus, K.; Ndip, E.; Waddell, M.; Asojo, O.; Njoki, P. N.* Cultivating Success through Undergraduate Research Experience in a Historically Black College and University. Journal of Chemical Education. 2022, 99, 307 – 316. https://doi.org/10.1021/acs.jchemed.1c00416
2) Hughes, S. M.; Hendricks, M. P.; Mullaugh, K. M.; Anderson, M. E.; Bentley, A. K.; Clar, J. G.;
Daly Jr., C. A.; Ellison, M. D.; Feng, V. Z.; Gonzalez-Pech, N. I.; Hamachi, L. S.; Heinecke, C. L.;
Keene, J. D.; Maley, A. M.; Munro, A. M.; Njoki, P. N.; Olshansky, J. H.; Plass, K. E.; Riley, K. R.; Sonntag, M. D.; St. Angelo, S. K.; Thompson, L. B.; Tollefson, E. J.; Toote, L. E.; and Wheeler, K.
E. The Primarily Undergraduate Nanomaterials Cooperative: A New Model for Supporting Collaborative Research at Small Institutions on a National Scale. ACS Nanoscience Au. 2021, 1, 6 –
14. https://doi.org/10.1021/acsnanoscienceau.1c00020

Conference Presentations (HU Students)
1. Njoki, P. N. and Fowler, K “Microwave-Assisted Synthesis of Non-precious Bimetallic Nanoparticles,” Abstracts of Papers, American Chemical Society (ACS) Spring National Meeting & Events, San Diego, CA, March 20-24, 2022.
2. Hughes, S. M.; Hendricks, M. P.; Mullaugh, K. M.; Anderson, M. E.; Bentley, A. K.; Clar, J. G.; Daly Jr., C. A.; Ellison, M. D.; Feng, V. Z.; Gonzalez-Pech, N. I.; Hamachi, L. S.; Heinecke, C. L.; Keene,
J. D.; Maley, A. M.; Munro, A. M.; Njoki, P. N.; Olshansky, J. H.; et al. “Introducing PUNC: The Primarily Undergraduate Nanomaterials Cooperative,” Abstracts of Papers, ACS Spring National Meeting & Events, San Diego, CA, March, 20-24, 2022.
3. Njoki, P. N. “Microwave-Assisted Synthesis of Copper-Based Nanoparticles for Catalysis” (Invited Talk). Virginia Clean Energy and Catalysis Club 2021 Virtual Summit - University of Virginia. August 2, 2021.

Faculty Name: Dr. Godson C. Nwokogu
Research Interest:
Organic Syntheses: Development of efficient schemes for the synthesis of natural products of medicinal importance, such as resorcinol and resveratrol analogs, and synthetic optimization of some anisotropic properties of small organic molecules for materials science applications. Of interest are also the development of new reactions and the application of the principles of green chemistry in the synthetic plans for target molecules.
Current Investigations:
1. Design and development of de-novo synthesis for long-chain alkyl substituted analogs of resorcinol and resveratrol.
2. Design and development of the de-novo synthesis of push-pull molecular species with optimized anisotropic properties for non-linear optical and two-photon device applications.
Keywords: Resorcinol, Resveratrol, non-linear optics, two-photon phenomena.
Recent Publications: None since 2019
Faculty Name: Dr. Michelle Waddell
Dr. Waddell’s ongoing research focuses on

Student Participant (s):

Keywords: , CUREs

Recent Dissemination: Journal publication(s) with DOI and submission(s) or conference presentation(s) and submission(s) related to the ongoing current research areas since 2021.
Peer-reviewed
1) Ghebreyessus, K.; Ndip, E.; Waddell, M.; Asojo, O.; Njoki, P. N.* Cultivating Success through Undergraduate Research Experience in a Historically Black College and University. Journal of Chemical Education. 2022, 99, 307 – 316. https://doi.org/10.1021/acs.jchemed.1c00416
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