A batch procedure for preparation of factor IX complex concentrates

YU Rong' "

, LI Xiao hong] , QI Hui' , WU Yang- bin’ , ZENG Rongl (1 . West China School o f Pharmacy, Sichuan U-

niversity, Chengdu , 610041 , China ;2 . Ningbo Asia-Paci fic Biotechnology Ltd , Ningbo ,315803 , China )
y 8 8 f 8y g

ABSTRACT:OBJECTIVE To produce factor IX( F IX) complex concentrates with high purity and low potential thrombogenicity .
METHOD Fresh-frozen plasma was adsorbed successively by domestic DEAE- Sepharose Fast Flow gel and Ca;( POy),, and then

solvent- detergent ( S/ D) treatment was used . RESULTS The activity recovery rates of the two adsorption processes were (89 .94 +

1.31) %( n=7)and (82.27 £2.18) % ( n=6) . The specific activity of the product is (16 .28 +2 80)1U/ mg . The content of the F
IX was (126 .82 £11 .60) 1U/200PE. CONCLUSION This method is highly practicable, and it can be used in producing high

quality Factor IX complex concentrates in low cost .
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Factor IX complex concentrates ( Prothrombin Complex
Concentrates, PCC) has always been used for a replace ment
therapy in he mophilia B patients . This application was reported
in the United States Pharmacopeia, British Pharmacopeia, Eu-
rope Pharmacopeia, and-Chinese Rules of Biological Products
(2000 edition) . The main problems, including the virus infec-
tion , the potential thrombosis and high cost prevent its clinical
use . Therefore, we have established a method, i.e. that two
steps of batch adsorption to produce Factor IX complex concen-
trates . As a result , the cost is much lower than that of other ex-
isting techniques in China . The final recovery of the total poten-
cy is over 70 % , the quality of the product is greatly improved,
and the potential of leading to thrombosis is much lower.

1 Materials and methods
1.1 Materials
Fresh-frozen human plasma, offered by Xindu Plasma Sta-

tion, stored at -30 C ; domestic DEAE-Sepharose Fast Flow ,

supplied by Hangzhou Zhengguang colophony LTD; normative
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plasma , complex concentrates substrate plasma , Factor IX-defi-
cient plasma, obtained from Chinese Academy of Medical Sci-
ences , Institute of Blood Transfusion;low molecular weight pro-
tein, obtained from Shanghai Dongfeng Biotechnology LTD;Co-
massie Brilliant Blue G250 , Fluka reagent .
1.2 Preparations
Preparation I ,. Traditional domestic Factor IX complex
concentrates , prepared by the bettered gel adsorption!'’.
Preparation Il , Domestic Factor IX complex concentrates ,
prepared by the domestic DEAE- Sepharose Fast Flow chromato-
graphy and Ca;( P0y), adsorption[“ .
1.3 Methods
1.3.1 Preparation technology: Fresh-frozen plasma was ad-
sorbed by domestic DEAE-Sepharose Fast Flow and Ca;( P0Oy4),
successively , and then solvent- detergent ( S/ D) was used. The
sche me is described as follows :
1.3.2 Factor IX complex concentrates: Total potency of fac-

tor I, VI, IX,and X was determined by the one-stage clotting

2003 12 20 6



assayI 31 .
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eluate
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(0.3%TNBP and Tween-80,24°C)

D treated solution
(NH4)QSO¢1 fraction
Cax(POy)5 adsomption
eluate
ultrafiltration concentration ,desalting

sterilization lyophilization

factor IX complex concentrates
1.3.3 Factor IX was assayed as described in the direction for
use of the kit .
1.3.4 Total protein was determined using the method of Li
Juan et all*1,
2 Results
2.1 Preparation of factor IX complex concentrates
2.1.1 DEAE Sepharose Fast Flow adsorption: Many factors ,
including the ratio of resin volume to plasma volume , time, pH
value , and ionic strength that affect adsorption, washing, and
elution were optimized . Optimum technology was repeated ,
with the recovery of the total potency of factors II , VI, IX,and
X of (89.94 £1 .31) %( n=7) .The results are shown in Table
L.
2.1.2 Cay(POy), adsorption: All of the elements, including
time , pH of the buffer solutions , ionic strength, and te mpera-
ture of Ca3( POy), adsorption are optimized, and then the best
technique was achieved. The recovery of the potency of factor
IX complex concentrates was (82 .27 £2.18) %( n=6) .
2.2 Purity of the Product
Tab 1 Results of factor IX complex concentraterecovery of po-

tency with optimum technology .

1

Recovery of potency ( %)
Adsorption of DEAE-

Sepharose Fast Flow

Test number .
adsorption of Ca;( P0y),

1 92.08 80 .14
2 90 .46 79 .60
3 90 .21 82 .31
4 88 .35 82 .49
5 87 .89 82.70
6 90 .56 86 .35
7 90.00
Kt 89.94 %1 31(n=7) 82.27 22 .18( n=6)

2.2.1 The total specific potency of factors I , VI, IX,and X

(PE/ mg) , factor IX content and specific activity (1U/ mg) are
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listed in Table 2. The total specific potency of the product was
(25.70 £3 .78) PE/ mg, much better than traditional domestic
factor IX complex concentrates. It means that the purity of the
production is greatly improved. The content of factor IX was
(126 .82 £11 .60)1U/ 200PE ,and the specific avtivity of FIX:
C was (16.28 =2 .80)1U/ mg , which was also higher than that

in preparation II .

Tab 2 The content and specific activity of factor IX in prepara-
tion
2 IX
Purity FIX: C F IX content
Test number
(PE/ mg) (1U/ mg) (1U/200PE)
1 29 .95 16 .52 110.30
2 25.02 15.87 126 .86
3 18 .98 12.67 133 .50
4 23 .79 13 .40 112.67
5 26.53 18.25 140 .00
6 29 .91 20 .94 137 .58
x £s( n=06) 25.70 £3 .78 16 .28 £2 .80 126.82 11 .60

2.2.2 SDS PAGE According to the chromatogram we could
find the purity of the factor IX complex concentrates produced in
the new way was much higher than that in the traditional pro-
duction. Compared with preparaton II that ‘was produced by
chromatography technology, the purity was at the same level,
and distribution of molecular weight was centralized at 50,000

~ 70,000, but obviously different. The product was less various

than preparation [I'.

Fig 1 SDS-PAGE chromatograms (1) newly prepared pro-
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duet ; (2) low molecular weight standard; (3) preparation II ;
(4) preparation [

1 SDS PAGE (1) 3(2) 3(3) II ;
(€)) I
3 Discussion

The final recovery rate is above 70 % by this batch adsorp-
tion technique . It is much higher than that in the early report of
the adsorption of chromatography method’!, and is also much
higher than that in any other report inland. The batch adsorp-
tion technique has reduced the require ments of the equipment,
and the requisite time and solutions . It is beneficial to cut down
the cost, shorten the cycle , improve the efficiency .

Because of the low content of F IX in the traditional produc-
tions , he mophilia B patients must be injected in a high dose. So
it will lead to relative excessive content of FII and F X , and oc-
currence of various antibodies, while the danger of forming
thrombus is greaterf °!. Compared with the traditional methods,
the purity of factor IX complex concentrates made in our way is
higher. And compared with the chromatography methods, the
total specific potency of the production is slightly enhanced, but
FIX: Cis enhanced by 100 % . That means that when the puri-
ty of the product was slightly enhanced, the scale of the effec-
tive ingredient ( factor Il . V. IX.and X) is much improved.
This is a benefit to lower potential thrombosis .

Although there is no quality standard of F IX content of fac-
tor IX complex concentrates in Chinese Rules of Biological Prod-
ucts (2000 edition) , it is described in Europe Pharmacopeia .

Recently , the research by Shen Qil’! showed that the factor IX

complex concentrates were about 50 % of labeled total complex
concentrate potency. The factor in our preparation was 63 %,
which is better than the average level in China .

At present , he mophilia B patients are advised to be treated
with high purity factor IX complex concentrates abroad . How-
ever, high purity factor IX complex concentrates are often made
by affinity chromatography , and the cost is very high . Our
study indicates that the F IX content of our product is higher.
With further i mprove ment and optimization of the technology,

it may be used to produce high purity factor IX complex-concen-

trates .
References
[1] s s s
[17. 11997 10(2) :63 .
[2] , . 1X [11. ,
20004,15(3) :177.
[3] ( )

[S].1995,248 .
[4] , , )
[J]. ,2000,13(1) :118 .
[5] s s , . S/ D
[J]. ,1997,18
(3):112.
[6] Scharrer I. The need for highly purified products to treat
he mophilia B[ J]. Acta Haematol, 1995 ,94( Suppl 1) :2.

[I. ,2000,13(2) :111 .
:2002-03-29





