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 PRODUCT DESCRIPTION 
 
LentiBOOST® enhances the uptake of lentiviral vectors into mammalian cells. Compared to commonly 
used transduction enhancers like Polybrene or Protamine sulfate it does not negatively affect cell viability 
or cell growth.   

Furthermore, for human CD34+ hematopoietic stem cells and progenitor cells LentiBOOST® was shown to 
maintain the “stem-cell like” potential of the cells after lentiviral transduction (Hauber et al. 2018). Moreover, 
it shows high transduction rates while limiting the vector copy number (VCN < 5) that reaches each 
individual cell even at low MOI (< 10).  

For human T-cells it was shown that the use of LentiBOOST® for lentiviral transduction results in a 2-fold 
increase in transduction rate, has no cytotoxic effect on the cells and does not affect cytokine production 
after antigen encounter (Simon et al. 2019).  

Additionally, the use of LentiBOOST® can increase vector copy number (VCN) up to 4-fold (Hauber et al. 
2018). 

LentiBOOST® is therefore an excellent tool for enhancing lentiviral transduction of sensitive primary cells 
including hematopoietic stem cells and T-cells.    

 
 

 
 
Fig. 1: Lentiviral transduction efficiencies in H1299 48h after transduction with lentivirus LV-CMV-GFP. Protocols according 
to the instructions of this manual 
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 Material 
 
LentiBOOST®  100 mg/ml aqueous solution 
    
 

 Storage 
Store at -20°C. 
 
 

 Thawing and handling 
 
It is recommended to thaw LentiBOOST® at room temperature <+25°C.  
 
Before opening the tube spin down briefly to remove any liquid from the lid. For further use aliquot LentiBOOST®-
P using aseptic technique and store at -20°C. LentiBOOST®-P can be stored at +4°C for 1 month. No loss of 
functionality* was observed after 5 freeze-thaw cycles. 
 
*based on an internal, standardized assay, no conclusion can be drawn to any customer specific cell types 
 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 
PLEASE NOTE: the protocols given below are suggestions based on (published) customer data. Protocols have 
to be adapted depending on customer specific conditions. 
 
 
 

 Transduction Protocol for CD34+ Transduction 
 

Preparation of human CD34+ HSC 

CD34+ hematopoietic stem cells (HSC) are isolated from PBMC using standard protocols 

 

Day 1: Seeding cells 

CD34+ HSC are cultured according to standard protocols. Cells are incubated at 37°C in a humidified 
incubator containing 5% CO2. 

 

Day 2: Transduction 

The following day, CD34+ HSCs are counted and 1x106 HSCs transduced in the presence of LentiBOOST® 
and Lentivirus particles in 24 well plates using MOI 10 (see note below). For an initial experiment it is 
recommended to use MOIs between 2-30 for transduction and to add LentiBOOST® at the standard 
concentration of 1 mg/ml (1:100) of the total volume (medium + virus). In a second experiment it is 
recommended to titrate LentiBOOST® in the range of 5 mg/ml – 0.1 mg/ml (1:20-1:1000) to determine the 
minimal active concentration. 
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Protocol steps: 

 Calculate the volume of lentivirus needed (see Table 1) 
 

  
 

 Amount of infectious lentiviral particles 

Plate CD34 Cell 
number/well 

Total Volume 
(Medium+Virus) 

Volume 
LentiBOOST®   

MOI 30 MOI 15 MOI 10 MOI 5 MOI 2 MOI 0             

24 well 1.00E+06 1 ml 10 µl (1:100) 3E+06 1.50E+06 1.0E+06 5.0E+05 2.0E+05 -0- 

 

Table 1: Recommended volumes of medium and LentiBOOST®-P to be used for lentiviral transductions in an initial 
experiment. It is recommended to titrate LentiBOOST®-P in a second experiment in order to determine the minimal 
active concentration. Therefore, we recommend to dilute LentiBOOST® in the range of 1:20-1:1000 (5 mg/ml – 0.1 
mg/ml). For other multiwell plates parameters have to be adjusted accordingly. 
 
 Thaw lentivirus at +4°C 

 Add the appropriate amount of LentiBOOST® according to Table 1 directly to the cells seeded the day 
before 

 Add the amount of lentivirus according to Table 1 directly to the cells and mix carefully 

 Incubate cells over night at normal cell culture conditions 

 

Day 3: Medium exchange 

 Aspirate medium from transduced cells and add appropriate amount of normal growth medium 
 

 
o Note: The MOI was determined according to the following method: VSV-G pseudotyped lentiviral vector particles purified 

and concentrated by ultracentrifugation were resuspended in StemMACS™ HSC Expansion Media (Miltenyi Biotec), 
aliquoted and stored at -80°C.  

o The titer of pseudotyped lentiviral particles was determined as fluorescence forming units per ml (ffu/ml). This required 
transduction of 293T cells grown in standard medium (DMEM 10 % FBS) in 24-well plates with different volumes of 
viral vectors in presence of 0.5 µg/ml protamine sulfate. The cells were then spinoculated at 600 x g for 10 min at room 
temperature. Medium was changed 8 h after transduction. At 72 h post transduction, cells were harvested and analyzed 
by flow cytometry for GFP expression. Samples that contained 5 to 25% GFP positive cells were used to calculate 
viral titers. 

 
 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 

 Transduction Protocol T-cells 
 

Seeding and pre-stimulation of cells 

 Primary T Cells are stimulated with anti-CD3 antibody, anti-CD28 antibody and interleukin-2 (IL-2) 
according to standard protocols. This step should be adapted according to individual needs. 

Day 1: Transduction 

 Thaw lentivirus at +4°C 

 Prepare 500µl of culture medium and add LentiBOOST® at 1 mg/ml (1:100) as starting point. 
Concentrations of LentiBOOST® can be tested between 0.1 mg/ml and 5 mg/ml. 

 Add viral vector to medium at desired MOI and mix gently. For an initial experiment it is 
recommended to use MOIs between 2-30. 

 Pellet 106 cells by centrifugation (cell number can be adapted according to needs) 
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 Mix the cell pellet with the prepared medium containing LentiBOOST® and viral vector 

 Seed the cells into a 24 well plate 

 Spinoculation (optional): Centrifuge cell culture plate for 90 min at 800 g at RT.  

 Incubate the overnight at 37°C and 5% CO2 

Day 2: Medium change 

 Exchange medium according to standard protocols 

 

 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
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 Troubleshooting: 
 

Trouble Possible reason Solution 

Low transduction 
efficiency 

MOI used was too low Use higher amounts of lentivirus up to MOI 50 

Cells are very hard to transduce 

Include spinoculation step 800 g for up to 90 min 
at room temperature (in cell culture plates) 

Increase concentration of LentiBOOST-P up to 
5 mg/ml (1:20) 

 add Protamine sulfate at 5 µg/ml additionally to 
LentiBOOST(R) 

Low viability 

Cells are sensitive to LentiBOOST® 
Decrease concentration of LentiBOOST® to 

 e.g. 0.2 mg/ml, 0.1 mg/ml (1:500, 1:1000) 

Cells are sensitive to spinoculation 

Try protocol without spinoculation 

Reduce duration 

Reduce velocity 

Cells are sensitive to lentiviral vectors 
Change medium 4 h after transduction or 
directly after centrifugation 
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Limited Use Label License Agreement 

IMPORTANT INSTRUCTIONS – READ CAREFULLY:  This Label License Agreement (this “Agreement”) is the legal 
agreement between you (hereinafter “Licensee”) and SIRION Biotech GmbH (“SIRION”) (individually, a “Party” 
or together, the “Parties”), for poloxamers or products containing poloxamers (“Product”) and use thereof, 
whether such Product is provided by SIRION, its affiliates, (sub)licensees, resellers, or distributors. If the Product 
is subject to multiple limited use label licenses, the terms of the most restrictive limited use label license shall 
control.  Licensee’s use of the Product shall constitute acknowledgment and acceptance of the terms and 
conditions of this Agreement. If Licensee is not willing to use the Product pursuant to the terms and conditions 
of this Agreement, please contact SIRION Biotech GmbH to return the unused and unopened Product for a full 
credit. Address: Am Haag 6, 82166 Gräfelfing, Germany Email: Licensing@sirion-biotech.com, Tel.: 
+4989700961999  

1. Use of Products by Licensee. SIRION holds a patent (published as WO2013127964) for this substance class 
and licenses the technology. SIRION grants to Licensee a non-exclusive, non-transferable, limited right, subject 
to certain restrictions as set forth below, to use only the purchased amount of the Product for Research 
Purposes Only; provided that no license, right or permission is granted hereunder for a non-academic, for-profit, 
or commercial Licensee to use the Product in the Excluded Field.  “Research Purposes Only” means internal 
basic research as conducted by Licensee for the sole benefit of Licensee. “Research Purpose Only” 
specifically excludes Screening, Contract Research or Contract Screening. “Excluded Field” means any use of 
the Product for ex vivo gene therapy for hemoglobinopathies.  The Product and use thereof are protected under 
patent applications/patents (WO2013127964) and other intellectual property rights owned or controlled by 
SIRION or its affiliates.  SIRION and its affiliates retain all rights not expressly granted herein, and there are no 
implied licenses or rights granted herein by estoppel, implication or otherwise. 

2. Excluded Uses.  The Product is not licensed, and Licensee may not use, the Product for any Commercial 
Purpose, Development Purpose or in the Excluded Field, and no licenses are granted expressly, by implication, 
by estoppel, or otherwise for any Commercial Purpose, Development Purpose or in the Excluded Field.  
“Commercial Purpose” means any commercial activity, including but not limited to: (a) any use, directly or 
indirectly, in manufacturing and/or production, or quality control; (b) any use to provide a service, information, 
or data; (c) any use for therapeutic, diagnostic, vaccine or prophylactic purposes; (d) any sale, resale, leasing, 
distribution, transfer, licensing, and/or importation of, whether or not for Research Use Only; and (e) any 
applications which require regulatory approval, including any in vitro diagnostic or therapeutic applications in 
humans, any ex vivo use to enable gene therapy, or any in vivo use in humans for any purpose.  “Development 
Purpose” means any clinical activity following IND-enabling preclinical toxicological studies or equivalents 
thereof.  Licensee acknowledges that Licensee shall not have the right to authorize any third party to use or sell 
the Product or derivatives of the Product which contain poloxamers protected by patent applications/patents 
and other intellectual property rights owned or controlled by SIRION or its affiliates.  The foregoing amounts to 
a restricted license under applicable patent and other intellectual property rights. 

3. Misuse of the Products and Indemnification terms.  To the extent provided by law, Licensee will defend, 
indemnify and hold harmless SIRION and its affiliates, their managers, directors, officers, employees, sponsors, 
and agents (collectively the “Indemnified Parties”) against any and all liability, loss, damage, claim or expense, 
including attorney’s fees (collectively the “Indemnified Losses”) arising out of or in connection with this 
Agreement, including, without limitation Indemnified Losses resulting from any use by the Licensee, Licensee’s 
employees or students of the Product and any derivatives of the Product.  Licensee will indemnify and hold 
harmless the Indemnified Parties against any and all Indemnified Losses resulting from, arising out of or relating 
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to: (i) product liability claims of any nature; (ii) claims arising from Licensee’s failure to comply with all 
governmental regulations relating in any way to use or storage of the Product; (iii) Licensee’s breach of this 
Agreement; and (iv) claims by a third party that Licensee, Licensee’s representatives, personnel or students use 
of the Product infringes or violates any patent, copyright, trademark or property rights of such third party. This 
Agreement shall be interpreted and enforced in accordance with the laws of the State of New York, without 
regard to its conflict of law rules. 

4. DISCLAIMER OF WARRANTY. NEITHER SIRION NOR ANY OF ITS AFFILIATES MAKES ANY WARRANTY, EXPRESS, 
OR IMPLIED WITH RESPECT TO THE PRODUCT, INCLUDING ANY WARRANTY OF MERCHANTIBILITY OR FITNESS 
FOR ANY PARTICULAR PURPOSE OR THAT THE PRODUCT DOES NOT INFRINGE ANY PATENT, COPYRIGHT, 
TRADEMARK, OR OTHER RIGHTS OR ANY OTHER EXPRESS OR IMPLIED WARRANTIES. 

5. Term. This Agreement shall commence upon the receipt of the Product and, subject to Section 6, continue as 
long as the Product is in the possession of the Licensee. 

6. Termination. Either Party may terminate this Agreement for any reason upon thirty (30) days’ written notice 
to the other Party. The rights and obligations under Sections 3, 4, 6, and 7 shall survive any termination, 
expiration, or completion of this Agreement with respect to information generated and activities and events 
occurring prior thereto. Upon expiration or any termination of this Agreement, Licensee shall promptly destroy 
all remaining Product and all material made using the Product. 

7. Entire Agreement and Assignability. This Agreement sets forth the complete and entire agreement of the 
Parties with respect to the Product and supersedes and terminates all prior agreements and understandings 
between the Parties with respect to the Product. No subsequent amendment or addition to this Agreement 
shall be binding upon the Parties unless reduced to writing and signed by the respective authorized 
representatives of the Parties. This Agreement shall not be assigned or otherwise transferred by Licensee. 

Additional Rights 

Licensee will promptly inform SIRION in writing at the address specified below in the event of any uses in 
conflict with those permitted by this Agreement. For information on obtaining rights for uses other than those 
permitted by this Agreement, please contact SIRION: 
Business Development Licensing 
SIRION Biotech GmbH 
Street: Am Haag 6 
Postal code: 82166 
City: Gräfelfing 
Country: Germany 
Email: Licensing@sirion-biotech.com 
Tel.: +49 89 70096199-9 
 

SIRION reserves the right to grant, or not to grant, permission for any such other uses. 
 

 


