
 

 
 
 
 
 
 

ROTI®Fect PLUS 
 

For transfecting eukaryotic cells in cultures, 
particularly suitable for difficult to transfect cell 
lines and siRNA-assays. 
 
 
 
l. Product description 
ROTI®Fect PLUS is a new-generation transfection reagent, 
adapted to high-grade, sensitive assays and the requirements of 
modern science. 

 
ROTI®Fect PLUS further reduces the toxic effects of 
transfection and can therefore also be used with very sensitive 
cell lines or primary cells. ROTI®Fect PLUS is particularly ideal 
when in vivo analyses are to follow transfection (e.g. siRNA-
assays or in vivo life microscopy) as cell stress is minimized 
and, among other things, the rate of apoptosis-induced cells is 
reduced. Additionally, the stability of the nucleic acid/lipid 
complexes is slightly lower compared to ROTI®Fect, making the 
release of nucleic acids in the cells easier. The new liposome 
formulation of ROTI®Fect PLUS therefore guarantees safe and 
highly efficient transfection even of highly sensitive or difficult to 
transfect cell lines. At the same time ROTI®Fect PLUS works, to 
a large extent, independently of the presence or absence of a 
serum during transfection. 
 
One millilitre ROTI®Fect PLUS is sufficient for carrying out  
50-200 transfections in cell culture dishes with a diameter of  
35 mm. ROTI®Fect PLUS solution is delivered ready for use.  
 
 
 
 
 
 
 
 
 
 
 
 

Stability: stable for at least 6 months  
 at 4 °C to –20 °C 
Culture media: suitable for media with or  

without serum 
Storage temperature: 4 °C 
Shipment: at room temperature 
 
Only for in vitro research, not suitable for diagnostic, therapeutic 
or other clinical applications on humans or animals. 
 
Instructions:  Shake gently prior to use 
 
Quality control: 
The quality is checked by means of a standard transfection test. 
By using a thioglycolate solution, bacterial or fungal 
contamination is impossible. 
 
Please note: 
No decrease in transfection efficiency whatsoever arises even 
after multiple (up to 50) cycles of freezing (-20 °C) or thawing. 
Stability tests have shown that the transfection efficiency of 
ROTI®Fect PLUS (independent of the storage time) can rise 
even further when the liposome formulation is stored at -20 °C 
and thawed carefully for use. Therefore, we recommend a 
temperature of -20 °C for long-term storage. For more frequent 
(daily) use, however, we recommend storing the reagent at  
4 °C to make handling easier. 

 

Successfully tested on the following cell types:  

siRNA: 1BR3, HEK293, HeLa, LN-308, T98G. U87MG, UACC-257 
Primary cells: 1BR3, 8VM, CGN, HMEC, HUVEC, PBMC, S15VM 
Cell lines: 1BRneo, 143B, 293T, NSCLC, alphaTC1, B16-F10, BHK-21, 
C2C12, C6, CHO, CHO-K1, Colo205, COS-7, EVLC2, HaCaT, HAEC, 
HCT116, HEK293, HeLa, HepG2, Hep 3B, IMR32, Jurkat, Kelly, KG1, La1-5S, 
LN-308, M2-10B4, MDCK, MEF, MG-63, MIN6, MLEC32, mPAC, mpkCCD, 
N18TG2, N2a, N-Tera2, NG NIH-3T3, Panc-1, PC 12, Phi-NX, Raji, 
RAW264.7, RD, RF24, RGE, S2, S91, SMA-560, SK-N-BE, SW480, T98G, U-2 
OS, Vero, and others. 

 
Figure 
Transfection efficiency of ROTI®Fect PLUS in percent. The 
transfection efficiency of ROTI®Fect = 100% was applied for 
standardization. ROTI®Fect PLUS has, at the least, comparable 
results to ROTI®Fect. Regarding some cell lines, such as Vero, 
CV1 or CHO-K1 cells which are difficult to transfect with 
ROTI®Fect, ROTI®Fect PLUS can reach a transfection efficiency 
which is some several 100% higher. 
 
ll. General Information 
 
Cells: We recommend that you only use cells which are 
regularly passaged and freshly seeded for transfection 
experiments. Use well-proliferated cells and sow them to 
approx. 30% confluence the day before transfection. Cells 
should have approx. 50-60% actual confluence for transfection, 
which is often equivalent to an optical confluence of approx. 80-
100%. Please take care to use cells in their exponential growth 
phase as it is only the cell division which enables the DNA to be 
transported into the nucleus. A slightly lower cell concentration 
is generally sufficient for siRNA-transfection. Please also make 
sure that the cultures are free from contamination with 
mycoplasms and fungi (yeast). 
 
Antibiotics: Please take into particular account the instructions 
for antibiotic-free working in some work stages. The use of 
antibiotics in transfection media can lead to cells dying off in 
some cases. After the transfection process, the transfection 
medium is to be replaced by the established medium with 
antibiotics. 
 
Nucleic acids: Please only use nucleic acids (DNA/ssRNA/-
siRNA) of the highest possible purity and which are free from 
endotoxines. Prepare the nucleic acid freshly prior to 
complexing with ROTI®Fect PLUS and don’t keep the solution 
longer than 5 minutes in serum-free media as the nucleic acid 
adsorbs the plastic/glass and the transfection efficiency may 
decrease. Always pipette the media first. Polypropylene has the 
lowest nucleic acid bonding values. 
Always make sure during an experiment that (except for 
deliberately modified parameters) conditions are kept identical 
for all assays. 
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lll. Instructions 
Use the data in brackets as initial values. Useful information for 
optimization can be found further below. 
 
 
lll.1 Transfection of adherend cells (24 wells) 

1. Plate 0.4-2.0 x 105 cells in a 16 mm culture dish  
(24 wells) in appropriate complete growth media. 

2. Incubate the cells for 18-24 hours at 37 °C in a CO2 
incubator until they are approx. 50-60% confluent (optical 
confluence usually 80-100%, the time required depends on 
the cell type). 

3. Bring the nucleic acid and transfection reagent stock 
solutions to room temperature and swirl them gently. 

4. Prepare following solutions in reaction tubes or  
96 well plates: 

A: 0.1-1 g DNA/RNA in 30 l media, which contains neither 

serum nor antiobiotics (we suggest 0.5 g for the first 
experiment). 

B: 0.5-5 l ROTI®Fect PLUS in 30 l medium, which 
contains neither serum nor antibiotics) we suggest  

2 l for the first experiment). 
Mix each of the solutions by pipetting them carefully. 
Note: Those two solutions have to be prepared freshly and 
used within 5 mins. Waiting periods reduce transfection 
efficiency 

5. a.) Bring the two solutions together without mixing them and 
incubate at room temperature for  
15-20 minutes so that the nucleic acid/lipid complexes can 
form. 
b.) Wash the cells once with PBS (phosphate buffered salt 
solution) during complexation and fill the culture dish with 
0.5 ml serum-containing medium without antibiotics. 

6. Add the nucleic acid/lipid complex after maximum  
20 minutes to the cells, mix carefully by swivelling gently 
and incubate for 2-6 hours at 37 °C in a CO2 incubator (we 
suggest 6 hours for the first experiment). 

7. When working with highly sensitive cells, the transfection 
medium should now be removed and replaced by a 
complete culture medium. With robust cells, full medium 
may simply be added. 

8. Incubate the cells with or without the transfection complex 
for a further 15-20 hours at 37 °C in a CO2 incubator. 

9. Replace the transfection medium with fresh, complete 
medium. 

10. Run a test for reporter gene activity 24-72 hours (depending 
on cell type and promoter activity) after starting transfection 
(we suggest 24 hours for the first experiment). 

 
 
 

lll.2 Transfection of suspension cells (24 wells) 

1. Wash the cells once in PBS (phosphate buffered salt solution). 

2. Sow 0.16-0.8 x 105 cells in 0.5 ml suitable growth medium 
without antibiotics in a 16 mm culture dish (24 wells). 

3. Bring the nucleic acid and transfection reagent stock solution 
to room temperature and swivel gently. 

4. Prepare following solutions in reaction tubes or  
96 well plates: 

A: 0.1-1 g DNA/RNA in 30 l medium, which contains neither 

serum nor antiobiotics (we suggest 0.5 g for the first 
experiment). 

B: 0.5-5 l ROTI®Fect PLUS in 30 l medium, which contains 
neither serum nor antibiotics) we suggest  

2 l for the first experiment). 
Mix each of the solutions by pipetting them carefully. 
Note: Those two solutions have to be prepared freshly and 
used within 5 mins. Waiting periods reduce transfection 
efficiency 

5. Bring the two solutions together without mixing them and 
incubate at room temperature for 15-20 minutes so that the 
nucleic acid/lipid complexes can form. 

6. Add the nucleic acid/lipid complex after maximum  
20 minutes drop by drop to the cell suspension, mix carefully 
by swivelling gently and incubate for  
2-6 hours at 37 °C in a CO2 incubator (we suggest  
6 hours for the first experiment). 

7. When working with highly sensitive cells, the transfection 
medium should now be removed and replaced by a complete 
culture medium. 

8. Incubate the cells with or without the transfection complex for a 
further 15-20 hours at 37 °C in a CO2 incubator. 

9. Replace the transfection medium with fresh, complete medium. 

10. Run a test for reporter gene activity 24-72 hours (depending on 
cell type and promoter activity) after starting transfection (we 
suggest 24 hours for the first experiment). 

 
lll.3  Transfection of siRNA 
Particular care should be taken here that all reagents are of 
excellent quality, that the recommended time is kept and also 
regarding the quality of the cells. 

1. Plate 0.1-1.0 x 105 cells in appropriate complete growth 
medium in a 16 mm culture dish (24 wells). 

2. Allow the cells to precipitate and to recover from the passage. 
If transfection is to be carried out the next day, the number of 
cells can be reduced further in order to obtain an optical 
confluence of 30-50 % during transfection. The cell number 
must be optimized. 

3. Bring the siRNA and transfection reagent stock solution to 
room temperature and swivel gently. 

4. Calculate the amount of siRNA (4.) and medium (1.) to be 

pipetted in such a way that with the respective g siRNA,  

30 l are produced. Prepare following solutions in 2 x 4 
reaction tubes or 96 wells.  
(Pipette the media first!): 
1. and 2. medium without serum / antibiotics 
3. ROTI®Fect PLUS 
4. Calculated amount siRNA 

 
 

  A1 A2 A3 A4 

1. Medium (µl)     

4. siRNA (µl)     

 siRNA 0,1 µg 0,2 µg 0,5 µg 2 µg 

 = total 30 µl 30 µl 30 µl 30 µl 

  B1 B2 B3 B4 

2. Medium 39,5 µl 39 µl 37,5 µl 30 µl 

3. ROTI®Fect 
PLUS 

0,5 µl 1 µl 2,5 µl 10 µl 

 = total 40 µl 40 µl 40 µl 40 µl 

 
Mix each of the solutions carefully by pipetting. 
Please note that given amounts are initial amounts and should 
be optimized. 
Note: Those solutions have to be prepared freshly and used 
within 5 mins. Waiting periods reduce transfection efficiency. 
 

5. a.) Bring A1 and B1, A2 + B2, A3 + B3, A4 + B4 together 
without mixing them and incubate at room temperature for 
15-20 minutes so that the nucleic acid/lipid complexes can 
form. 
b.) Wash the cells once with PBS (phosphate buffered salt 
solution) during complexation and fill the culture dish with 
0.5 ml serous medium or serum-free medium without 
antibiotics. 

6. Add the nucleic acid/lipid complex after maximum  
20 minutes to the cells, mix carefully by swivelling gently 
and incubate at 37 °C in a CO2 incubator. 

7. Test the expression of the target gene after  
24-72 hours. The time depends on cell type and stability of 
siRNA and the corresponding protein. It is generally not 
necessary to replace the medium with fresh, complete 
medium. However, should there be any damage to the cells 
which cannot be ascribed to the desired inhibition of the 
gene expression, the medium can be replaced with fresh, 
complete culture medium after 6 hours. 
If serum-free medium has been used during transfection, we 
recommend replacing with complete culture medium after  
6 hours. 

 
 



lll.4  Co-transfection 
ROTI®Fect PLUS is especially suitable for cotransfection of 
plasmid + plasmid (also triple-transfection) and siRNA + 
plasmid. 
As plasmid transfection generally requires a higher cell 
concentration at the moment of transfection, we recommend: 

a)  That you use the cell count and the plating protocol of 
the “normal” DNA-transfection 

b)  Count the ROTI®Fect PLUS preparation to the total 
nucleic acid quantity 

c)  Use excess ROTI®Fect PLUS, we recommend a 
minimum ratio of 2:1 lipid to total nucleic acid 

 
 

lV. Optimization 
Every combination of cell line, nucleic acid (DNA, RNA or 
siRNA) and transfection tube shows characteristic, optimal 
quantitative ratios which should be optimized to achieve the 
best possible results. Under no circumstances should you 
transfer protocols from other transfection reagents directly to 
ROTI®Fect PLUS. Every transfection reagent has its own 
characteristic molecular structure with very specific physical 
properties which have a considerable influence on the nucleic 
acid-lipid ratio. 
ROTI®Fect PLUS has a wide spectrum and plateau of activity so 
that normally very little optimization is needed. You should use 
the data in brackets in the application table as initial values and 
then determine the best ratio of ROTI®Fect PLUS to nucleic acid 
in further experiments. Essentially we recommend selecting a 

ratio of ROTI®Fect PLUS (in l) 9 to nucleic acid (in g) between 

1:1 and 7:1, which means between 1 and 7 l lipid per g 
nucleic acid. 
 
lV.1 Parameters influencing the transfection result: 
 
lV.1.1 Ratio of ROTI®Fect PLUS to nucleic acid 
The most important optimization parameter. A positive excess 
load of ROTI®Fect PLUS is necessary in the transfection 

complex for a successful transfection (lipid (in l): nucleic acid 

(in g) at least 1:1). The optimal ROTI®Fect PLUS/nucleic acid 
ratio depends on the respective cell line. We recommend that 
you optimize this ratio through a series of tests prior to starting 
the relevant experiments. 
 
lV.1.2 Quantity of transfection complex 
A too high amount of applied nucleic acid/lipid complex can lead 
to over-expression and/or lysis of the cells and subsequently to 
a reduction in the efficiency. Please note: Their physical 
properties have the effect that lipids essentially also constitute 
cell-lysis-reagents. ROTI®Fect PLUS was optimized in order to 
keep toxicity as low as possible, however too great an excess 
will lead to cell lysis. 
The optimal ROTI®Fect PLUS/nucleic acid ratio and the optimal 
quantity of DNA/RNA/siRNA-lipid complex vary with the number 

of cells available. Always keep the cell count and incubation 
period constant during transfection. 
 
lV.1.3 Cell count 
Please see section Vl on Troubleshooting. 
 
lV.1.4 Serum 
Previous results of ROTI®Fect PLUS transfections have 
indicated no serum inhibition (10% serum). However, in the 
event that another applied cell line should indicate a  serum-
specific inhibition effect, transfection can be carried out with 
ROTI®Fect PLUS without serum or under reduced serum 
conditions (5 %-10 %). The optimal ratio of ROTI®Fect PLUS to 
nucleic acid and the amount of nucleic acid-lipid complex can 
vary if the serum concentration is different.  
Please note: There should be no serum in the preparation 
during complexation between ROTI®Fect PLUS and nucleic acid 
as serum strongly inhibits complexation. Developed lipid/nucleic 
acid complexes are only more slightly susceptible to serum. 
 
lV.1.5 Age of cells 
If the transfection complex is added to adherent cells shortly 
after (within approx. 1 hour) they were sowed into the 
corresponding culture tube, a considerable rise in efficiency can 
be achieved in some cases. The then standard incubation 
period doesn’t have to be specially adapted. 
 
lV.1.6 Transfection time 
The cells that are to be transfected can be incubated over a 
very wide period of time (3 – 72 hours) with the transfection 
complex. The most efficient transfection time depends on the 
sensitivity of the cells and must be determined. Please note that 
a considerable extension of the transfection time can result in a 
toxic effect. 
 
lV.1.7 Analysis time 
Gene activity assays should be carried out within a period of 24 
– 72 hours after the transfection. The optimal time is determined 
by the cell type, the promotor activity and the expression 
product (e.g. toxicity). 
 
 
lV.2 Optimisation protocol 
(See lll.3 for siRNA) 
You should use plasmid constructs that express well, such as 

pCMV-Gal, pND2-Luc, pE-GFP etc., with easily detectable 
expression products as a reporter gene for optimization.  
 
lV.2.1 Vary the quantity of ROTI®Fect PLUS within the range 

recommended in the table (e.g. 2, 4, 6, 8, 10, 12  l). Keep the 
number of cells as well as the nucleic acid quantity constant at 
the recommended quantities until transfection begins. The 
serum concentration during transfection time (=incubation with 
the nucleic acid-lipid-complex) should correspond to the one to 
be used for cultivating the cells. 

lV.2.2  Vary the amounts of nucleic acid (e.g. 1, 1.5, 2, 2.5,  

3 g nucleic acid) and keep the optimized ROTI®Fect PLUS-
DNA-ratio constant. Maintain the number of cells until 
transfection begins. The serum concentration during 
transfection time (=incubation with the DNA/RNA/siRNA-lipid-
complex) should correspond to the one to be used for cultivating 
the cells. 
 
lV.2.3 Repeat steps 1 and 2 under serum-reduced and serum-
free conditions. 
 
lV.2.4 Repeat steps 1 and 2 with other cell counts at the 
moment of transfection (if necessary, draw a growth graph to 
determine the optimal seed quantity). 
 
 
V. Up and down scaling 
We recommend that you use the quantities in brackets for the 
first experiments. 
 

culture dish  
(mm) 

7              
(96 well) 

16             
(24 well) 

22               
(12 well) 

35           
(6 well) 

60 100 

Growth surface 
(cm2) 

0.31 1.9 3.7 9 22 60 

Plated 
cell count: 
adherend 

( x 105) 

0.1-0.6 0.4-2.0 1-4 2.5-10 6-24 15-60 

Plated 
cell count: 
Suspension cells 
( x 105) 

0.04-
0.24 

0.16-0.8 0.4-
1.6 

1-4 2.4-
9.6 

6-24 

Medium without 
antibiotics (ml) 
(Step 5b) 

0.15 0.5 1.0 2.0 4.5 12.0 

DNA/RNA 
quantity (µg) 

0.04-0.3 
(0.1) 

0.08-1 
(0.5) 

0.2-2 
(1) 

0.4-5 
(2) 

0.8-12 
(6) 

1.6-34 
(14) 

Dilution volume (µl) 
for DNA/ ssRNA  
and ROTI®Fect 
PLUS (Step 4 a or 
b) 

15-30 30 50 100 300 600 

ROTI®Fect PLUS 
Quantity (µl) 

0.2-4 
(0.6) 

0.4-7 (2) 0.8-15 
(3) 

1.5-35 
(6) 

3-90 
(20) 

6-250 
(40) 

Total vol. of 
transfection 
medium (ml) 

(Step 6 ) 

0.180-
0.21 

0.56 1.1 2.2 5.1 13.4 

 
 



Vl. Trouble Shooting 
Specific points regarding ROTI®Fect PLUS 
 
Vl.l At all events avoid contact between pure ROTI®Fect PLUS 
solution and pure nucleic acid solution with the container 
material (e.g. 96 well plates). Always load the serum/antibiotics-
free medium first and then add the respective stem solution!  
 
Vl.2 Note: The solutions prepared from ROTI®Fect liposoma 
formulation and nucleic acids have to be prepared freshly and 
used within 5 mins. Waiting periods reduce transfection 
efficiency. 
 
Vl.3 The cell confluence, which can be analyzed optically with 
the microscope (“optical” confluence = percentage covering of 
growth surface with cells) is not identical to the confluence 
which can be analyzed by the growth surface (actual 
confluence). The best results can be obtained when transfection 
is carried with cells in their highest proliferation state (= 30-60 % 
actual confluence). In most cases this correlates with the 
“optical” confluence of 90-100 %. 
 
Vl.4 Reduced cell growth and/or toxicity are often caused by 
over-expression (e.g. high transfection efficiency). Increase the 
confluence of the cells and/or reduce the quantity of the applied 
ROTI®Fect PLUS/nucleic acid complex. 
 
Vl.5 Avoid the presence of antibiotics in the transfection 
preparation as these cause the cells to die and subsequently 
transfection efficiency may be impaired. 
 
Vl.6 In case of extremely sensitive cells, the transfection 
solution should be replaced by a fresh complete medium after 3-
6 hours. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Further general information: 

Result Possible cause Comments 

Low 
transfection 
efficiency 

Poor quality of 
DNA/RNA 

The DNA should have an extremely 
high degree of purity for optimal 
transfection results 

 The cells are not 
in the growth 
phase or are not 
healthy 

Cells which were confluent for too 
long are more difficult to transfect 
than fast growing cells. We 
therefore recommend that for 
transfection experiments you use 
cells which have been passaged 
regularly. 

 Cell confluence is 
too high 

If the confluence of the cells is too 
high during transfection, this can 
lead to a reduction of absorbency of 
the cells. 

 False serum 

concentration  

Transfection can be carried out 

under serum- reduced conditions 
(5%-0%). 

 Nucleic acid was 
too long in serum-
free medium prior 
to transfection 

Endotoxines considerably reduce 
transfection efficiency. Nucleic acid 
should be stored for max. 5 min in 
serum-free medium prior to use. 

 Transfection time 
is too short 

An extension of the transfection time 
of up to max. 2 days total is possible 
with non-sensitive cells. 

 Cells are too old Transfection of freshly seeded cells 
will produce higher transfection 
efficiency. 

 Presence of 
antibiotics during 
complexation or 
incubation time 

Reference books as well as our own 
observations have shown that there 
may be a high reduction in 
transfection efficiency if antibiotics 
are present. 

 The nucleic and 
ROTI®Fect PLUS 
quantities are 
suboptimal 

We recommend optimizing the 
transfection protocol for each 
combination of cell type and 
plasmid. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Excessive cell 
death 

Serum 
concentration too 
low or incubation 
time in serum-
reduced medium 
too long 

The serum concentration should be 
adapted to the standard culture 
conditions.  

 Nucleic acid 
ROTI®Fect PLUS 
complex quantity 
too high 

Correct by reducing 

 Incubation time 
with the nucleic 
acid ROTI®Fect 
PLUS complex 
too long 

Correct by reducing 

 Stressed cells Avoid temperature fluctuation and 

periods of time when cells are 
without serum. Carry out 
transfection with serum. 

 

Low 
reproducibility 

Varied cell 
confluence 

Ensure that the cell count is the 
same during the experiments (plate 
the same cell count and incubate for 
the same amount of time until 
transfection). 

 Microbiological 
contamination 

Microbiological contamination e.g. 
mycoplasma or fungi can change 
the transfection results drastically. 

 Cells have been 
passaged too 
often 

The morphology and therefore the 
transfection results can change in 
the event of frequent cell passage. 
In this case transfection efficiency 
often decreases. 

 Serum quality Different serum quality can lead to 
different transfection results. Always 
ensure you have the same quality 
for all experiments. 

 
 

ROTI®Fect PLUS 0.2 ml CL21.1 

 1.0 ml CL21.2 

 


