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Why such a concept ? 

Non-virally inactivated plasma components are still used 
to treat patients in many countries for:

Coagulation & anticoagulation disorders

Immuno-deficiency

Blood losses



Mini-pool plasma 

fractionation
• New concept to process small plasma volumes (2-6 L/batch processing)

• Processed in blood establishment or local service center

• Processing is performed in single use sterile bag systems with special 
design

• Enriched intermediate purity concentrated plasma proteins 

• Virus  inactivation 

• Final product is liquid and is stored at 4°C or frozen 



Enriched plasma 

components

FFP

Cryoprecipitate

FVIII/VWF Fibrinogen

Cryo-poor 
Plasma

PCC Albumin IV Ig

SD virus inactivation SD/Caprylic virus 

inactivation



Cryoprecipitate

Dry Cryo

• Deplete cryoprecipitate from plasma

• Re-suspend in 5% glucose saline

SD Virus 
Inactivation

• Pool 30 units of dry cryo

• SD treatment

Final 
product

• Concentrated Solution of:-

• FVIII, Fibriniogen, vWF and FXIII



Cryoprecipitate poor plasma 

(CPP)

• Pooling (4 L)

• Mix with IEC gel 
to capture PCC

CPP

• Caprylic acid 
precipitation of 
non-Ig proteins

• Immunoglobulin 
Solution

PCC –
Supernatant 

Plasma

PCC gel

• Wash

• Elute PCC

• SD virus 
inactivation

Ig

• Concentration 
by ultra-
filtration



Solvent-Detergent Virus 

Inactivation  

Developed by the New York Blood Center

The major breakthrough in the safety of industrial plasma 
products in the last 25 years

No HIV, HBV, HCV transmission by SD-treated products in the 
last 25 years



Main Process Steps

Pooling plasma/CPP or 30 units of dry cryoprecipitate 
solubilized in 5% glucose saline solution (400 ml) : 

SD treatment 

SD Removal

Oil extraction 

SD adsorption filter

0.2 µm filtration 

Dispensing in dose labeled bags and freezing



Medical Device for Virus 
Inactivation by SD 
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2 units of plasma or 30-32 cryo units= 380 +/- 20 mL 

S/D-plasma or Cryo

Oil decantation step

SD treatment

Distribution into 
therapeutic doses

Each dose: 

200 IU FVIII

300 IU VWF

350 mg fibrinogen
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VIPS
for life
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VIPS
for life
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VIPS
for life
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VIPS
for life



Viral validation studies

Texcell/Pasteur Institute (France)

Conducted following CPMP/EMEA guidelines

Worst case conditions (low % range of SD, low temperature; no 

transfer to second viral inactivation bag)

>4 log reduction of HBV, HCV & HIV virus models in 

cryoprecipitate (as well as plasma, and cryo-poor plasma) in two 

minutes 



Viral validation studies: conclusion

The TnBP-Triton X-45 is very effective 

Virus inactivation is very fast

The shape and design of the bag is appropriate to 
ensure good mixing between plasma and SD



Removal of solvent and 

detergent

SD residual after oil extraction, SD adsorption filter and 
bacterial filter:-

TnBP <0.3 ppm

Triton X 45 <10 ppm



Transfusion Medicine, 2010;20:48-61



Quality control of SD-cryoprecipitate



ABO iso-agglutinins titer in 

concentrated SD-cryoprecipitate

ABO iso-agglutinins :

Anti-A  titer:  0

Anti-B titer:    0





Patients and methods

11 severe hemophilia A patients, <1% FVIII level

Negative for inhibitors

Infusion of SD cryoprecipitate FVIII 40 units/kg

Study of SD cryoprecipitate FVIII pharmacokinetics 

and tolerance



Pharmacokinetics of FVIII in 

SD Cryoprecipitate
SD Cryoprecipitate has t1/2 of 14.2 hrs

It has a clearance rate of 2.6 ml/hr/kg

Thus it has a behavior similar PD FVIII as well as 
Recombinant FVIII

Patients reported 8 – 22 days free from bleeding episodes 
after the infusion 

It is well tolerated by the severe hemophilia A patients 
with no record of any adverse event 







Over all quality of SD-plasma 

Excellent protein recovery, e.g.:

all coagulation factors (FVIII, fibrinogen, etc.)

protease inhibitors, including alpha 2-AP and Protein 
S

TnBP < 0.3 ppm; Triton X-45 < 10 ppm

0.2µm filtration:

Sterile 

Cell-free “shiny” plasma



SD-virally inactivated PCC 

(FII,FVII,FIX & FX) 
Factor CPP 

volume

ml

Factor 

concent

ration 

iu/ml

Factor 

content 

iu

PCC  

volume 

ml

Factor 

concent

ration 

iu/ml

Factor 

content 

iu

% 

recover

y

FII 44oo 1.2 5280 360 6.5 2340 44

FVII 4400 1 4400 360 4.3 41548 35

FIX 4400 0.95 4180 360 3.3 1188 28

FX 4400 1.18 5192 360 7 2520 48



Purification & viral inactivation of IgG

IgG purification

Viral inactivation



Concentration, dialysis & filtration 

3-4 x IgG concentration

Dialysis

Removal of caprylic acid

Clarification

Removal of caprylic acid 

Bacterial sterility 

Storage (frozen or liquid) 



Parameters Results Methods

Appearance Very clear, not 
turbid

Visual

pH 5.4 – 5.7 Potentiometer

Osmolality, mosm/kg ≥ 240 Osmometer

Total proteins, g/L 25 - 30 Biuret

IgG, g/L 22 – 25 Immunonephelometry

IgA, g/L 2 - 3 Immunonephelometry

IgM, g/L 0.5 – 1 Immunonephelometry

Albumin, g/L <1 Photometric method

Aggregates, % < 1 HPLC

Monomers and 
dimers, %

> 95 HPLC

Proteolytic activity 0 – 2 IU/L Chromogenic assay (S-
2288)

Caprylic acid <700 ppm HPLC

IgG fraction properties



Optional additional purification step

IgA removal using single-use processing

Under development  



Viral safety: caprylic acid 

treatment

Robust viral inactivation/removal treatment

Applied recently to 2 commercial IVIG preparations 
(different intermediate fractions) 



Viral validation study

Texcell, France

Following CPMP/EMEA guidelines

Duplicate runs

Worst-case conditions (pH & temperature) 

3 enveloped viruses

HIV

BVDV

PRV



Viral validation data

> 5 logs of inactivation/removal of lipid-enveloped 
viruses (BVDV & PRV) in less than 15 minutes of 
caprylic acid treatment

Total duration: > 1hr 


