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Introduction 
Remembrane® products, called Refeed®, offer revolutionary approaches and reliable results for your 
research and manufacturing work. Innovation is intrinsic to each and every product of Remembrane® and 
high-quality raw materials, precise formulations and rigorous final testing guarantee optimal product 
performance. Remembrane® products are consistent over time, from lot to lot and from vial to vial. 

To you, this means greater reliability, greater consistency, greater control, and ultimately, greater confidence 
in your results. To you, this means considerable savings in terms of time, money and effort. 

We deliver:
  Revolutionary way of considering the membrane compartment. 
   World-competitive expertise in the field of membrane lipidomics and cultured cells. 
   Revolutionary products designed to improve the performance of your cell culture processes.
   Serum-free, Protein-free, Animal-free GMP-grade products to meet rigorous quality standards.
   Lot to lot, vial to vial, reliably consistent products over time. 
   Customized Refeed® lipid supplement development tailored to your needs. 

To learn more about Remembrane® range of Products and Services, visit  www.remembrane.com
Technical Support, Product Data Sheets and Material Safety Data Sheets are available at  
www.remembrane.com/en/p/products/.

Refeed® supplements
Main features
Cells possess a tremendous complexity of lipids and related enzymes and pathways, with more 
than 4000 different lipid species finely tuned and controlled in order to make the most out of their 
biochemical and/or biophysical properties. Membranes are essential in cell physiology, constituting 
more than 50% by weight and volume of the entire cell and they influence most cellular processes. 
Therefore cell and membrane lipid content definitively deserves serious consideration. At 
present, the lipid composition and biophysical properties of the membrane network of cultured cells 
are extremely altered due to current cultivation processes and they do not guarantee full efficiency to 
most cell culture processes.

Remembrane® leads the cell culture technology a step forward, by envisaging the cell membrane 
network and its lipid composition as a cornerstone of cell physiology. Remembrane® develops and 
manufactures Refeed®, a revolutionary family of membrane-targeting lipid supplements able 
to make any cell culture processes more efficient and cost-effective. Refeed® are optimized 
lipid supplements able to modify the membrane lipid content of cultured cells, developing different 
membrane network phenotypes and modifying selected cell properties. Refeed® supplements are able 
to improve valuable biological parameters of cultured cells such as the yields of biomanufacturing 
processes, the efficacy and outcome of advanced therapies, the quality of drug efficacy and toxicity 
testing. 
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Refeed® are fully defined combinations of lipids, antioxidants and molecules involved in the lipid metabolism 
and are suitable for any type of cultured cells and protocol used in biolaboratories. We have the technical 
and manufacturing capability to produce a wide variety of customized Refeed® lipid supplements, such as 
single lipids at desired concentrations, small formulation modifications and complicated engineered-to-
order products. 

Ready-to-use vs Custom
Ready-to-use Refeed® supplements have been developed by Remembrane® internal R&D team in 
collaboration with partner universities and companies. Each Refeed® formulation is specifically 
designed for a cell type and/or a cluster of cell lines and it is usually coupled to publications or a case 
studies. Ready-to-use Refeed® can be integrated in any protocol already in use, although a preliminary 
tuning to the cell culture system in use is recommended. 

Custom Refeed® are the ideal solution for companies operating in Biomanufacturing and Advanced 
Therapy fields, where the cell culture process represents the core of the company’s business. Refeed® 
customization is a straightforward process taking from three to six months. It will start with the 
analysis of membrane lipids of cells in use, in order to look at the lipidomic signature of cells cultured 
in the cell culture system in use. Afterwards, Remembrane’s technical team will couple the obtained 
data with internal know-how and up-to-date literature to develop a first round of Refeed® formulations 
that will be shipped to the customer for testing on previously agreed biomarkers. Further optimization 
rounds will be performed until an effective formulation is obtained. After the development phase, 
Remembrane® will supply the selected Refeed® according to the required amount and quality. 

Refeed® handling
Refeed® supplements are manufactured under inert gas. For sustained optimal performance, store 
Refeed® at -20°C, and minimize exposure to air and to all light sources under both storage and usage 
conditions. Before use, bring Refeed® to room temperature and vortex vigorously. Refeed® formulation 
is provided as a 1 ml ethanol solution at a concentration of 500x. In order to better preserve Refeed® 
properties, prepare fresh supplemented medium each time. 

Please refer to Product Data Sheet and Product Label for expiration dates. The expiration date shown 
on every Refeed® is an indication of how long the product will deliver effective performance. Our 
stability program establishes and verifies product expiration dates. Product groups are monitored 
at periodic intervals to determine the length of time during which the product will deliver acceptable 
performance under recommended storage conditions. 

Optimization of the best 
formulations in further 
rounds of tuning

On-demand supply of 
selected Refeed at desired 
quality standards

Development and 
shipment of first round of 
Refeed formulations

Customer’s testing 
of formulations on 
biomarkers of interest

Analysis of membrane 
lipidomic signature of in-vitro 
cells in use

Study of data and cultivation 
variables based on our 
unique know-how



5

refeed® - catalogue

The Refeed® listed in this catalogue are for research use only, except where otherwise indicated. These 
products are not for diagnostic or clinical use. The safety and efficacy for these products in diagnostic 
or other clinical uses have not been established. In appropriate circumstances these products may be 
used as raw material components in further manufacturing applications. 

Quality systems 
Our rigorous quality controls, process controls, and built-in process improvement steps ensure the 
high quality standards you expect from us. At Remembrane®, we welcome customer and supplier 
audits as a way to ensure that our quality standards meet the expectations and ever-changing needs of 
our customers. We aim at meeting quality and regulatory standards exceeding customer expectations 
in everything we do:

  Remembrane® has adopted a Quality Management System certified according to the ISO-9001 
international standards (UNI EN ISO 9001 – “Analysis of the lipidomic profile of the membrane network 
of cultured cells and biopsies” and “Design and development of lipid supplements for cell cultures”).  

  As producers of Ancillary Materials, Remembrane® has implemented a production system compliant 
with the criteria of the Good Manufacturing Practices. By doing so, we have improved our internal 
quality standards, making them more aligned to our qualification as supplier of GMP-grade 
products. In the Table below, the two different levels of quality available for our Refeed products.

Ordering and technical support
Please enquire at info@remembrane.com for further information and Request For Quotations. If you 
are interested in a customized Refeed® supplement specifically tailored to your cell culture system, 
please contact us. For your convenience, you may place your order through the method that best 
suits you: choose to order by e-mail at info@remembrane.com. Our highly efficient Customer Service 
representatives will process your order quickly and accurately. 

STANDARD ELITE

Product Use RUO GMP production 

Quality Systems Controls ISO 9001 ISO 9001 + Controlled Processes

Raw Material Characteristics Non-Regulated Applications Regulated Applications

QC Testing

Defined, Serum & Protein free

Batch Record Production

CoA (Endotoxin, Sterility) 

ADCF

Lot Sample Retained

Sourcing Information Proprietary Confidential Informations Shared 
Under Specific Agreements
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Biomanufacturing
Refeed® is a multiplier complement to any other technology for bioproduct yield improvement. Refeed® 

can supplement any cell lines used in bioprocesses, such as mammalian (CHO, HEK, Vero, etc.), insect 
or microorganisms (Ecoli, Yeast, Pichia, etc.) in order to boost the yields of most bioproducts.
Perfectly suitable for large-scale bioreactors: 
  Reproducibility of results in scaled-up volumes
  Absence of lipid stickiness to bioreactor surface
  Absence of influence on downstream procedures 
  Use in manufacturing of clinical products
  Economic sustainability due to strong benefit-to-cost ratio

Ready-to-use Refeed®

Cell type: Escherichia coli
This revolutionary Refeed® is able to boost Escherichia coli protein manufacturing yields by 50%-400%, 
depending on protein class, size, expressibility. It is effective with most manufacturing protocols 
and compliant with GMP quality requirements. Its benefit-to-cost ratio strongly improves economic 
sustainability of any E. coli protein manufacturing processes. 
Contact us for detailed information and data.
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Custom Refeed®

Recombinant proteins, mAbs, protein-based vaccines
Lipids impact on most cellular properties and greatly influence duplication rates, trafficking processes 
and exocytosis, among others. A tailored Refeed® increases protein and plasmid yield in a wide array 
of cell factories and it is customized to perfectly fit a specific production process. Use custom Refeed® 
to get: 
  Increased yield, overall well-being and growth of cell factories;
  Improved functionality and efficiency of secretory pathways;
  Enhanced folding and functionality of trans-membrane proteins.

Viruses, viral vectors and viral-based vaccines
Lipids have a tremendous impact on viral replication cycle, influencing viral entry, replication, 
membrane targeting, assembly, budding and maturation. Furthermore, the modification of the lipid 
composition of the envelope changes its properties and directly impacts on viral infectivity. Use custom 
Refeed® to get:
  Altered lipid metabolism to create a favorable environment for viral replication;
  Influenced viral life cycle steps by membrane lipid remodeling;
  Increased viral titers for both enveloped and non-enveloped viruses. 

Enzymes and chemicals
Prokaryotic membranes represent a critical barrier to secretion for most bioproducts. On the other 
side, they are often vulnerable to high concentrations of the produced biomolecules. The increase in 
membrane permeability or resistance can generate high-yield bioprocesses. Use custom Refeed® to 
get: 
  Higher yields of the desired molecules by increased membrane permeability; 
  Engineered membranes where protective lipids mitigate bioproduct detrimental effects;
  Increased profitability for economically unviable bioprocesses

Our pubblications
Membrane manipulation by free fatty acids improves microbial plant polyphenol synthesis. 
Tharmasothirajan A, Melcr J, Linney J, Ernst KM, Goddard AD, Chatgilialoglu A, Marrink SJ, Marienhagen 
J. Manuscript in preparation. 

Ordering informations

CODE CELL TYPE VOLUME (ml) CONCENTRATION

SCH_YLD Escherichia coli 30 500x

Custom Any type custom custom



8

w
w

w
.r

em
em

br
an

e.
co

m

Advanced therapies
Advanced Therapy Medicinal Products (ATMPs) are revolutionizing the pharmaceutical sector through 
the use of sophisticated technologies and personalized treatments. Refeed® supplements drive the 
development of more efficient expansion processes and more effective ATMPs.

Ready-to-use Refeed®

Cell type: Perinatal MSCs
Membrane phenotype: Physiological 
This Refeed® recreates in vitro a membrane network closely mimicking membrane content and 
properties of in-vivo Perinatal Mesenchymal Stem Cells. See Chatgilialoglu A. et al., 2017; Cavallini et 
al., 2018; Pizzuti et al., 2022 for data and further information.

Cell type: Leukocytes
Membrane phenotype: Physiological 
This Refeed® recreates in vitro a membrane network closely mimicking membrane content and 
properties of in-vivo leukocytes. Optimized for Jurkat, Raji, THP-1, suitable also for all the other primary 
and immortalized leukocyte cells. See Poggi P. et al., 2015 for data and further information. 

Custom Refeed® 
Cell/Gene Regenerative therapies
Membrane lipidomics tremendously influence most cellular properties such as plasticity, stemness, 
differentiation, secretion, exosomes, scaffold affinity, etc. The fine-tuning of membrane lipids gives 
you the opportunity to shape cell behavior according to your needs. Use custom Refeed® to get:

  Desired influence on fundamental cell parameters of interest;
  Better efficiency of in-vitro cell manipulation and expansion processes;
  Enhanced clinical efficacy of your Advanced Therapy.

Cellular Immunotherapies
Exploiting capabilities of the immune system is a gold standard for the development of new therapies. 
Membrane lipids are fundamental for the functioning of immune mechanisms, with immunotherapies 
greatly benefitting from the fine-tuning of membrane lipids. Use custom Refeed® to get: 

  Fine-tuned immunology according to your necessities;
  Improved efficiency of in-vitro cell manipulation and expansion processes;
  Increased clinical efficacy rate of your Advanced Therapy.

Extracellular Vesicles and Exosomes
EVs and exosomes originate from membrane structures and their number and properties are highly 
influenced by membrane phenotype and lipid availability. Also, vehiculated bioactive lipids exert 
important functions when released locally. Use custom Refeed® to get: 

  Increased production yield of EVs/exosomes in GMP processes;
  Improved potency and properties of produced EVs/exosomes; 
 Fine-tuned lipidomics in EVs/exosomes according to your necessities. 
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Our pubblications

A tailored lipid supplement restored membrane fatty acid composition and ameliorates in vitro 
biological features of human amniotic epithelial cells. Pizzuti V, Abruzzo PM, Chatgilialoglu A, Zia S, 
Marrazzo P, Petrocelli G, Zannini C, Marchionni C, Poggi P, Simonazzi G, Canaider S, Alviano F, Facchin F, Bonsi 
L. J Clin Med. 2022 Feb 24;11(5):1236.

Restoring in vivo-like membrane lipidomics promotes exosome trophic behavior from human 
placental mesenchymal stromal/stem cells. Cavallini C, Zannini C, Olivi E, Tassinari R, Taglioli V, Rossi M, 
Poggi P, Chatgilialoglu A, Simonazzi G, Alviano F, Bonsi L, Ventura C. Cell Transplant. 2018 Jan;27(1):55-69.

Restored in vivo-like membrane lipidomics positively influence in-vitro features of cultured 
mesenchymal stromal/stem cells derived from human placenta. Chatgilialoglu A, Rossi M, Alviano F, 
Poggi P, Zannini C, Marchionni C, Ricci F, Tazzari PL, Taglioli V, Calder PC, Bonsi L. Stem Cell Res Ther. 2017 Feb 
7;8(1):31. 

Membrane fatty acid heterogeneity of leukocyte classes is altered during in-vitro cultivation but can 
be restored with ad-hoc lipid supplementation. Poggi P, Mirabella R, Neri S, Assirelli E, Dolzani P, Mariani 
E, Calder PC, Chatgilialoglu A. Lipids Health Dis. 2015 Dec 24;14(1):165. 

Ordering informations

CODE CELL TYPE VOLUME (ml) CONCENTRATION

MSC_PYS Perinatal MSCs 1 500x

LKC_PYS Leukocytes 1 500x

Custom Any type custom custom
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In-vitro testing 

Pharmaceutical and cosmetic research strives for revolutionary in-vitro models able to mimic in-vivo 
physiology, thus lowering animal tests and decreasing experimental biases. Refeed® advance the 
quality of in-vitro models, by focusing on cell membrane lipidomic signature and related properties.

Ready-to-use Refeed®
Cell type: Cardiomyocytes 
Membrane phenotype: Hypercholesterolemic 

This Refeed® recreates in vitro a membrane network closely mimicking membrane content and 
properties of in-vivo hypercholesterolemic cardiomyocytes. Optimized for primary neonatal and adult 
cardiomyocytes. See Makkos A. et al., 2020, Hambalkó S. et al., 2022 for data and further information. 

Cell type: Neurons 
Membrane phenotype: Physiological

This Refeed® recreates in vitro a membrane network closely mimicking membrane content and 
properties of in-vivo neurons. Optimized for adult and embryonic neurons from rat and mouse. 

Cell type: Epithelial colorectal cells  
Membrane phenotype: Physiological 

This Refeed® recreates in vitro a membrane network closely mimicking membrane content and 
properties of in-vivo physiological epithelial colorectal cells. Optimized for Caco-2, HT-29, HCT-116, 
suitable also for all the other immortalized epithelial colorectal cells.  

Cell type: Epithelial colorectal cells  
Membrane phenotype: Tumoral 

This Refeed® recreates in vitro a membrane network closely mimicking membrane content and 
properties of in-vivo tumoral epithelial colorectal cells. Optimized for Caco-2, HT-29, HCT-116, suitable 
also for all the other immortalized epithelial colorectal cells. 

Custom Refeed®

Basic research

Membrane lipidomics of cultured cells completely differs from the one of the correspondent in-vivo 
cells, and this is true for immortalized cell lines, primary cells, stem cells. Membrane properties are 
really divergent, leading to altered in-vitro models and biased experimental data. Use custom Refeed® 

to get: 

  Accurate in-vitro cell membrane physiology;

  Reliable in-vitro models mimicking pathological or predisposing conditions;

  Simulations of lipid alterations or dysregulations specific to each disease.
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CODE CELL TYPE VOLUME (ml) CONCENTRATION

CRD_HPR Cardiomyocytes 1 250x

NRN_PYS Neurons 1 500x

CLN_PYS Epithelial colorectal cells 1 500x

CLN_TMR Epithelial colorectal cells 1 500x

Custom Any type Custom Custom

Ordering Information

Drug Discovery and development
The altered membrane lipid composition of cultured cells produces experimental biases that highly influence 
subsequent animal tests and clinical trials. This aspect is at least is in part responsible for the dramatic high 
failure rates of drug development. Use custom Refeed® to get: 
  Accurate in-vitro cell membrane physiology;
  Increased in-vitro predictivity of efficacy and toxicity for drug candidates;
  Lowered experimental biases and de-risking of drug candidates.

Cosmetic testing
Membrane lipidomics and related lipid metabolism are major actors of the skin tissue and of skin functions. 
On top of this, skin diseases often show an important unbalance of membrane lipids, which usually 
represents one of the main driving factors of such diseases. Use custom Refeed® to get: 
  Accurate membrane physiology in in-vitro skin cells;
  Revolutionary in-vitro models mimicking skin pathological conditions;
  Increased in-vitro predictivity of efficacy for cosmetic candidates.

Our pubblications
Reduction in cardiac mitochondrial ROS production by MAO-B inhibition is blunted in diet-
induced moderate obesity. Hambalkó S, Pelyhe C, Kovácsházi C, Kenyeres B, Kiss B, Ágg B, Sághy É, 
Gergely TG, Weber B, Makkos A, Brenner GB, Komlódi T, Tretter L, Horváth C, Jarabicová I, Adameová 
A, Görbe A, Poggi P, Chatgilialoglu A, Oláh A, Radovits T, Varga ZV, Merkely B, Baxter GF, Schulz R, 
Ferdinandy P, Giricz Z. Manuscript in preparation.

A comorbidity model of myocardial ischemia/reperfusion injury and hypercholesterolemia in 
rat cardiac myocyte cultures. Makkos A, Szántai Á, Pálóczi J, Pipis J, Kiss B, Poggi P, Ferdinandy P, 
Chatgilialoglu A, Görbe A. Front Physiol. 2020 Jan 9;10:1564.

Membrane lipidome reorganization correlates with the fate of neuroblastoma cells 
supplemented with fatty acids. Bolognesi A, Chatgilialoglu A, Polito L, Ferreri C. PLoS One. 
2013;8(2):e55537. 
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Pro-Raft
It supports the development of a membrane 
network with increased number and stability of 
lipid rafts.

Pro-inflammatory
It  supports the development of a pro-inflammatory 
membrane network.

Anti-inflammatory
It  supports the development of an anti-inflammatory 
membrane network.

CVD-like
It supports the development of a membrane 
network typical of a cardiovascular disease state.

Omega3+
It supports the development of a membrane 
network with a high percentage of long chain 
Omega3 fatty acids. 

Omega6+
It supports the development of a membrane 
network with a high percentage of long chain 
Omega6 fatty acids. 

Balanced Omega3/6
It supports the development of a membrane network 
with a balanced 1:1 Omega3 to Omega6 ratio. 

Low-Thickness 
It supports the development of a membrane 
network with a low fatty acid carbon chain length.

High-Thickness 
It supports the development of a membrane 
network with a high fatty acid carbon chain 
length.

AntiOx
It supports the necessary antioxidants for the 
proper functioning of the lipid metabolism.

Other Ready-to-use Refeed®

Generic Refeed®

The following Refeed® supplement are able to develop cultured cells characterized by a membrane 
network reflecting physiological or predisposing conditions. Membrane lipids deeply influence 
membrane biophysical properties and cell physiology, and each Refeed® generate a unique membrane 
environment with unique features. Generic Refeed® are applicable to any in-vitro cultured cell type 
and can be integrated in any protocol already in use, although a preliminary tuning to your cell culture 
system is recommended.

CODE NAME VOLUME (ml) CONCENTRATION

GNR_PRF Pro-Raft 1 500x

GNR_PNF Pro-inflammatory 1 500x

GNR_NNF Anti-inflammatory 1 500x

GNR_CDV CVD-like 1 500x

GNR_OM3 Omega3+ 1 500x

GNR_OM6 Omega6+ 1 500x

GNR_B36 Balanced 3/6 1 500x

GNR_LTH Low-Thickness 1 500x

GNR_HTH High-Thickness 1 500x

GNR_NTX AntiOx 1 500x

Ordering Information
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American
It supports the development of a membrane 
network reflecting the one of individuals following 
a typical american diet, which is a risk factor 
for Diabetes, Atherosclerosis, Cardiovascular 
Diseases and many other pathologies.

Japanese
It supports the development of a membrane 
network reflecting the one of individuals 
following a typical japanese diet, which is known 
to be healthy and to increase life-expectancy.

Mediterranean
It supports the development of a membrane 
network reflecting the one of individuals following 
a typical mediterranean diet, which is known to 
be healthy and to increase life-expectancy.

Historical
It supports the development of a membrane 
network reflecting the one of individuals who 
lived in the past, and followed a diet rich in nuts, 
fruit, fish and low in meat.

Vegetarian 
It supports the development of a membrane 
network reflecting the one of individuals 
following a typical vegetarian / vegan diet, which 
is characterized by the complete absence of meat 
and fish.

Trans-FA
It supports the development of a membrane 
network containing the average amount of 
dietary-derived trans fatty acids typical of western 
population, with an appropriate ratio between 
ruminant-derived and industrially-produced 
ones.

Dietary Refeed®

The following Refeed® series has been developed to simulate the effect of different dietary lipid 
regimens on cultured cells. Lipids obtained from the diet constitute up to 95% of the lipids used by 
cells and deeply influence the membrane lipid composition, its biophysical properties and the entire 
cell physiology. Dietary Refeed® are applicable to any in-vitro cultured cell type and can be integrated in 
any protocol already in use, although a preliminary tuning to your cell culture system is recommended.

CODE NAME VOLUME (ml) CONCENTRATION

DTI _MCN American 1 500x

DTI_JNS Japanese 1 500x

DTI_MTR Mediterranean 1 500x

DTI_HTR Historical 1 500x

DTI_VTR Vegetarian 1 500x

DTI_TRN Trans-FA 1 500x

Ordering Information


