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Clotting preparations
Cold-insoluble globulin
Gamma globulin

Beta2 globulin
Betal globulin

Ceruloplasmin
Alpha? globulin

Alphal globulin
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dle 1. Plasma proteins of current therapeutic interest; the wide concentration range is
bne of the challenges of designing process separation processes.

Concentration
in Plasma
40 g/L
1.5 mg/mL
titer varies®
100 pg/miL

Protein Indication

Albumin

Alpha4 proteinase inhibitor
Anti-D I1gG

Antithrombin 111
C1-inhibitor

Volume restoration after trauma, shock, burns
Hereditary emphysema

Rh prophylaxis in pregnancy and childbirth
Antithrombin 11l deficiency

170 pg/mL
10 pg/mL
0.5 pg/L
0.3 pg/mL
30 ng/mL
3g/lL

300 pg/mL
titer varies@
Up to 12.5 g/L
titer varies®
4 pg/mL
titer varies@
titer varies®
150 pg/miLb
titer varies?
10 pg

Factor IX

Factor Vil

Factor XI

Factor X1l
Fibrinogen
Fibronectin
Hepatitis B 1gG
Immunogiobulin G
Measles IgG
Protein C

Rabies 1gG
Tetanus IgG
Thrombin

Varicella Zoster IgG
Von Willebrand factor

Hereditary angioedema
Hemophilia B

Factor VIl deficiency

Hemophilia B

Factor Xl deficiency

Tissue sealant component
Wound healing

Hepatitis immunity

Primary and secondary immune deficiency
Measles protection and treatment
Neonatal thrombosis

Rabies risk

Tetanus protection and treatment
Tissue sealant component
Chicken pox protection

Von Willebrand's disease

ATiters {antibody concentrations) vary in pg/mlL ranges.

bAs prothrombin
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Supernatant |

!

Precipitate |
Fibrinogen
Factor VIl

Complement proteins

St'lpematant n m

Precipitate Il 1l
IgG, IgA, IgM
Coagulation Factors
-and - globulins

Precipitate IV |
+~ antitrypsin
Antithrombin 1l
-and - globulins

PrecipitatelV 4
Ceruloplasmin
Transferrin
Haptogiobin
-and - globulins

Y
SupematantV

o

Precipitate V
Albumin
-and - globulins
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Fraction Ethyl alcohol (%) pH Proteins

l - 1.2 Fibrinogen, Factor VIII, Fibronectin, Clg, C1r, C1s

I+ 111 69 1gG, IgA, IgM, Factors II, Factor VII, Factor IX, Factor X and Globulins
V-1 5.2 a- and p-Globulins, AT-1Il, o.-Antitrypsin, IgM, Complement components
V-4 5.8 o- and p-Globulins, Transferrin, Cerruplasmin, Haptoglobin

Vv 4.8 Albumin, - and p-Globulins
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Albumin is a major plasma protein and binds to the number
of drugs altering their pharmacokinetics. It is single chain
polypeptide of 585 residues, which comprises about 60% of the
plasma protein.

Albumin is chiefly responsible for maintainance of blood tonic

pressure and pH.
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The human serum albumin (HSZ\) is named a Multifunctional

Plasma Carrier Protein because of its ability to bind to an unusually
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Its primary structure is characterized by low content of
tryptophan, a high content of cysteine stabilizing a series of main
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loops, and charged amino acids such as aspartic and glutamic acids,
lysine and arginine. The apparent repeating structural features,
large and small loops and connecting segments, suggest that albumin
evolved through a series of gene duplications. Its secondary
structure is constituted of 67% of helix of six turns and 17

disulfide bridge. The tertiary structure is composed by three
domains I, II, III.
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rgegll daliiydl Hgsag
Lol dacgill Silisigyull capture dol&ill b @adiud ducgs alaal dawlgs La| &
Lad daalyll Silisi ).EJI“M ligands cilual @ladiul gf €
Silegano gf jilS) of cigllaall Guigull dscgi W] e sl dgasl J9<s Fun
wiglball Guigpd) s dagiyy diseo dudrbig

ol Jglaall 13a jpai € liasasgl gl<uull @3l s9aa Jolan Lisal Gapail :lia ©
cligasdily¥ yaas ga substrate 8)IS) gf Ligand (aal (5934 ol piiiual agac
0angl a1Vl lam Liljc U JgSid asa dasiyl @iyl 3ol sul
dalyiy ¥l o € Lol agits € @uajid pa dlasipall clialll 3315 of (ALdil)
Al ¥ Gle ans &

ama Sliigpal wladaly alass clall oS agasy ili f Lagl o<ay ©

gl Llpiiuwlll Gh (g Adlisg blgil gy Aijlég

Property Affinity Group-specific lon-exchange Hydrophobic/
Bio-specific Reversed phase

Adsorption capacity Low Medium-high High Medium-high

Selecticity High Medium-high Low-medium Low-medium

Recovery Medium High High Medium

Loading condition Mild Mild Mild Sometimes harsh

Elution condition Harsh Mild Mild Mild

Regeneration Incomplete Complete Complete Incomplete

Cost High Low Low Low
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Loading condlition
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; . —> Factor VIII
Gelatin-Sepharose adsorption ) )
———> Fibronectin

Cryoprecipitation
T

DEAE-Sephadex adsorption ——> Prothrombin complex

Heparin-Sepharose adsorption —> Antithrombin Il

I
Aerosil adsorption
I

Sephadex G-25

I
DEAE-Seph i
Eplase SP-Sephadex adsorption —> Immunoglobulin G

or QAE-Sephadex
1

DEAE-Sepharose
I

CM-Sepharose
I

> Albumin

Sephacryl S-200
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Albumin (>20)* Von Willebrand factor (6)
Immunoglobulin (>20) Fibrinogen (6)
Factor VIl (>20) Thrombin (3)
Factor IX (a7) Fibrin sealant (6)
Factor Vil (3) Prothrombin complex (15)
Factor XI (2) Antithrombin (15)
Factor Xl (2) a-1-Antitrypsin (4)
Protein C (2) Cl-Esterase inhibitor (2)
Activated protein C (1) Haptoglobin (1)
Factor Vila (1) Activated Prothrombin complex (1)

* Number of manufacturers worldwide

Buminate Ugl

Baxter &5 i)

a3949 Jaagall e 8)luc 9o ©
GAY LIS A Ga wasll
Oragul d2iaall

09S diyplay cugayilly oyuinn’ el
Cohn (8ugylly caviuyill)
.Cryoprecipitation
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:Buminate 5% Albumin (human), USP .1

Cliollg agidall Qd) wllae JUA ol Jid
cardiopulmonary bypass surgery dugigl duldll
(ple YKy @il ollosl gi)

.Hypovolemia pall pan (HLAAII

Hypoalbuminemia cuogull iS5 (ALaAIl
g9l Boal Qluwl dac e sl

:Buminate 25% Albumin (human) .2

dallaal padiuy 7.25 jaSyis Jolaa

Hypovolemia pall pas aladsl

@9yl laaal wiluwl 8ac (e @ilill Hypoalbuminemia (uegal¥ uSyi alads|

Adult Respiratory Distress (aslll aic dudiill sadill dajMia
.Syndrome (ARDS)

Gaplo e Elisigyall (e 630 &uaS 8yl Sany fus) nephrosis sASI
il yalyal g ‘(K.l.IS“JI

cardiopulmonary dugiyll dulsll &iljlaally pgisall clill cililac JMA gi s
.bypass surgery

-hemolytic disease of the newborn (HDN) ga¥gll pall J3ail dla (5

?I’ @ /9roups/RBCs2019 rbcsteam.org —@ @RBCsPharmacy2019 26:

o



ammJ%r 5 2 dnllell Glusgullg Claywl gl | gulea)l an0.3 RBOPharmac‘%f

:Carimune NF Wb

oc 6)he g CSL Behring &5 i)
Immune Globulin welio gJggle

=< . .(human)

Immune Giobulin Intravenous (Human)

ol iyl ladiualy pinay
1%%galill aiilyallg chromatography
.Nano Filtration (NF)*!
dallea ;o Carimune NF I @adiug

:Jio Primary Immune Deficiencies (PID) ,lgill ,clinll jgall .1

X-linked Common variable

agammaglobulinemia immunodeficiency
(Luially by g ya) (415 jge)

Severe combined
immunodeficiency!?
.SCID

Acligh (pdi (gl
pAdiay ad lg&
Jalll Loyl

Carimune®NF is preferable to intramuscular Immune Globulin
(Human) preparations in treating patients who
require an immediate and large increase in the intravascular
immunoglobulin level.
Oaalisall Gunpall 2dal ducliall Silislgaglall (pa dalinsll Sl pasiuall Jinda
-Agilegll dacliall Alirlgsglill Sligiua (58 531189 dipen 3uly)]

Jaa aJle qublpall 03ag (Gligigpll jlainl (ke éjald g<ig ogilill &y o @ylasl aleyl pluo I3 Aublyo 1©
.Q2029 Quwy o Uay &jgil aublioy aswaniy 0985 cua waule Jonall asy oliygul) djila ™
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CSL Behring Grifols Baxter

Cold alcohol fractionation,

Kistler Nitschmann pasteurization, solvent Cphn-anIey
Viral Inactivation/ fractionation, pH 4 deter-gent.treatmer)t, ‘frac.tlone.atlon, ultra-
Removal treatinent tracé pepsin nanoﬁlj(r_atrqn, fraction filtration, ion exchange
s o'ﬁltration ’ precipitation, PEG chromatography, solvent/
precipitation, pH4 detergent treatment
treatment

Lyophilized 5% Liquid Lyophilized
Indications PID, TP PID Pl i
Kawasaki Syndrome

Shelf Life and 36 months 24 months 24 months
Storage (intact vials) Room Temperature Room Temperature Room Temperature

Price 6 g $492 10 g $382

Optivate WU

Optivate’ Bio Product Laboratories &%b o0

.(BPL)

Human Factor VIII and (< 6)lic gag
Zua Von Willebrand Factor (VWE)
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Treatment and prophylaxis of bleeding in patients with
haemophilia A (congenital factor VIII deficiency).
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Luciferase,
amylase, reverse 2
transcriptase

Al ooy A X-raydl jaa | ¥ X-raydl s | (e 6 15
(1.2) (1.2-1) jolaiy | Jauud

e 4
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e JTEN P
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9a zanamivir-U — 12 3
Relenza®
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gy iyl _ ; 3
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Haemagglutinin
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