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How to Define 3D Cell Culture? 

• Broadly described: Cell culture methods that 

advance beyond 2D cell growth on tissue culture 
plates 

• Multiple incarnations: 

– Spheroids (hanging drop, low-adhesion plates) 

– Culture in/on porous scaffolds 

• Various materials: polymers, hydrogels (including biologics), 
ceramics, porous metal structures 

• Cells may be fully encapsulated (within gels) or seeded 
throughout a highly porous material 

• Common applications: 

– Tissue engineering, regenerative medicine 

– Cancer biology, drug screening 

 



Authentication of Key Resources 

NIH/NIDCR 



From my own grant! 



What Cells are Those? 

UCSF LARC  



Real Example: Paper Review 

• Reviewing a submission to a journal with an Impact 

Factor ~ 6. 

• Some parts of the paper felt rushed or sketchy, but 

one particularly caught my eye: Use of an epithelial 

cell line that I had never heard of! 

– At first I was worried that we were completely behind in the 
literature, having missed these human “hEG” * cells!  

– And then I searched for more information on them… 

• “hEG” cells are actually on the ICLAC list – 

indistinguishable from HeLa cells! 

• The paper was rejected 

• And later published anyway in another journal, IF < 2, 

describing the use of “epithelial cells” 
* (not the real name) 



Target: Descriptions that Enable 
Experimental Reproducibility 

• Goal: Without your notebook, could you 

reproduce the experiments in your paper? 

• Why write this way? 

– Your own reproducibility 

– Junior lab members will be using your paper as a 

trail guide 

– Other researchers will be validating your work 

– Journals are starting to require it 

• Nearly every journal has Supporting 

Information addenda where you can add all of 

these details 



Example: Antibody Listing from 
Our Own Paper / SI 



Key Elements: Source Materials 

• Cells: validation of cell identity & applicability  
– Immortalized (from where?) 

– Primary (derivation method? characterization?) 

– STR confirmation 

– SABV 

• Matrix (if any): beyond basic composition 

– If purchased: What item #? Details about material? 

– If synthesized: Describe details about composition, purity, 

molecular weight (if applicable) 

• Media: often multiple variants of the same name 

– “DMEM”: glucose content? Sodium bicarbonate? 

– “FBS/FCS”: from where? purity/grade? 



Key Elements: Culture & Analyses 

• Culture Conditions: 

– Incubator (CO2 level? Matched to media? 

Calibrated recently?) 

– Media exchanges 

– Any flow/perfusion/active motion vs. static cultures 

• Analyses: 

– Immunostaining: specific antibody vendors, 

clones, concentrations, protocols, images of 

secondary controls 

– Imaging: which instrument? which detectors?  

– Protein/RNA extraction: precise methods & kits 

 

 



“Reviewer #2” 

• Reviewers will often ask for one 

extra experiment, or one 

additional validation 

• But increasingly, journals will 

also require documented 

validation of cells & materials 

• Data sharing plans often 

require: 

– that you retain “data” for 4-5 years 

– that you provide “data” upon 
request to other researchers  

• Always save an aliquot of your 

cells, materials, or a small 

portion of your 3D cell/scaffold 

for a post-submission analysis! 


