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ERIEE OREBIZOIEARLER

VVREE LS : VVRIELEE
TRMBA| 5| 168k 1782 1882 195 ERmniBE| PRI | 168 175 185% 1988
] 223 270 119 - 76 , S| 1370% | 1.155% | 2039% | 3.196%
200mL | #& | 304 | 353 354 283 200mL | F | 1.714% | 1.456% | 1.872% | 1.725%
Ba| 527 623 473 .359 Biac| 1.549% | 1.308% | 1.912% | 1.911%
] - ~ 1,347 | 1,333 32 - - 1 2873% | 2.347%
A00mL | & ~ — 702 703 400ml. | % - - 3.460% | 2.985%
BX - - 2049 | 2036 B - - 2.809% | 2.534%
B - - 32 30 = - - 1.454% | 1.008%
PPP = - - | 224 297 PPP E'S - - 3.484% | 2891%
Bi] - - 256 327 B - - 2.966% | 2.468%
. ES - - 39 74 2 - - 0.08%% | 1.043%
PC+PPP| - — 156 244 PC+PPP| % - - 4544% | 3.853%
B% - - 195 318 B - = 2.644% i 2.368%
VVRIESER E#HH VVRBJEFREER
EmiEis( R 162 1788 1888 195% FmEH HR | 168 178 185 195
£ 6 | 5 3 1 18 - B2 | 0037% | 0021% | 0.051% | 0.042%
200mL | # 10 14 8 3 as] 200mL | * | 0.056% | 0.058% | 0.042% | 0.018%
1| B&| 16 19 11 4 50 SAr] 0.047% | 0.040% | 0.044% | 0.021%
_ B = - 51 41 92 : 21 - 1 - 0.101% | 0.072%
400mL | & - - 32 31 634 400mL | #& - - 0.158% | 0.132%
| Bx - - 83 72 # B - - 0.117% | 0.090%
8 - - 0 0 0 =B - - 0.000% | 0.000%
PPP * - . - 7 9 18] PPP = - | - 0.109% | 0.088%
: ko - - 7 ] 16 Bir - - 0.081% | 0.068%
] - - 0 1 1 = - = 0000% | 0.014%
PC+PPP | #c - - 5 13 - | 18] PC+PPP| Z - - 0.146% | 0.205%
B - - 5 14 | 1e Bk - - 0.068% | 0.104%
VVRIRBIFE & -8 : VVRIR{R| S 3 '
FRFss| PRl [ 164% 1758 1885 . | 19%% BmiEsE| 8| 168 1768 | 188% 195%
E:] 6 4 0 0 ' 21 0037% | 0017% | 0.000% | 0.000%
200mL | #% 2 6 6 6 200mL | % | 0.011% { 0.025% | 0.032% | 0.037%
Bl 8 10 G 6 ' S4r| 0.024% | 0.021% | 0.024% | 0.032%
] - - 21 24 , = - = 0.042% | 0.042%
400mL. | & ~ - | 20 18 400mL | & — — 0.099% | 0.076%
Bx - - 41 42 B - - 0.058% | 0.052%
| E - - 0 0 ] - — 0.000% | 0.000%
ppp E-3 — — 2 1 PPP | % - - 0.031% | o010%
B — - 2 1 Hir - — | 0.023% ! 0.008%
el - - 1 i B - - 0.025% | 0.074%
PC+PPP| & - - 3 2 PC+PPR| % - — 0.087% | 0.032%
B - - 4 3 BEx - - 0.054% | 0.022%
BETHnE:EH ETHm#EESE
B | 6% 175 185% 195% BMiEs| 3] 16 175% 188% | 198%
] 7 10 5 1 B | 0043% | 0043% | 0.086% | 0.042%
200mL | Z& 46 54 | 32 32 200mL | %& | 0.259% { 0.223% | 0.169% | 0.195%
B&| 53 64 . 37 33 Bar| 0.156% | 0.134% | .0.150% | 0.176%
: | - - 33 [° 49 E:] - — . | 0.065% | 0.086%
400mL | & - - 32 47 400mL | * - - 0,158% | 0.200%
B - - 65 96 B - ~ 0.092% | 0.119%
Bl - - 12 17 B - - 0.545% | 0.571%
PPP T — - 82 115 PPP oS - - 1.275% .| 1.119%
B% - - 94 132 | B - — 1.089% | 0.095%
81 - - 24 50 - 5 = - 0.609% | 0.705%
PC+PPP| & - - 39 84 PC+PPR| % - e 1.136% | 1.326%
: Bx - - 63 134 2] - - 0.854% | 0.998%
-1-. :
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FHEAREGH . . ERIBARER .
BRI R 162 | 178 | 182 | 198 R R temt | 178 | 188 | 10 |
] 3 5 2 1 B | 0018% | 0.021% | 0034% | 0.042% | .
200mL | . & | 4 8 9 7 200mL { Z | 0.023% | 0.033% | 0.048% | 0.043%
B4 7 13 11 3 B4 | o0o21% | 0.027% | 0.044% | 0.043%
] ~ - 10 7 18 - - 0.020% | 0.012%
400mL | & - - 6 5 400mL | % - — 0.030% | 0021%
Bx - - 16 12 8% - - 0.023% | 0015%
] ~ - 2 0 ] - - 0.091% | 0.000%
PPP 'y — - 2 9 PP | & - — 0.031% | 0.088%
-B& - -~ 4 9 B& - - 0.046%"| 0.068%
] - = 0 5 1] - - 0.000% | 0.070%
PC+PPP | #* - — 5 6 PC+PPP| % - - 0.146% | 0.095%
B - - 5 11 B& - - 0.068% | 0.082%
ERIMEE - RILER .
EEMIENG R | 165 175 188% 1988
B ] 16277 | 23376 | 5838 2,378 .
200mL | 3 {17,736 | 24,248 .| 18908 | 16404
Bar| 34013 | 47624 | 24744 | 18,782
g1 - - 50,386 | 56,791
400mL | % — - 20,288 | 23,548
' R — - 70,674 | 80,339
] - ~ 2,201 2,976 -
PPP . - - 6430 | 10,273
: B4 - - 8,631 | 13249
B - - 39043 | 7094
PC+PPP| & — — 3433 | 6,333.
B - - 7376 | 13427
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KRt 5— - 53 | 57
Eltess— 21 | 45
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BR] 1 HLEORE

BmME/RERNLRE (%)

8.9 =1.0

8.9 +0.9

18  URGAHE 18-19BEUAO—LE) HEES
Pl | 322 33 |

Tt () - 17.6 = 0.3 19.0 £ 0.5

5E (cm) 714 5.4 171.7 £ 5.6, NS
RE (k) 64.8 = 10.2 64.6 = 8.7 NS
| | | (50 - 112) (51—98)

BROAE (m) 4526 = 549 4529 + 467 NS
' . - o . (3672 —7074) (3620 — 6276)

ROE  (mi) 3087 + 192 3992 =139

NS

. NS

HEEHTE Student t-test

_(p._< 0.05)
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1. 400 =7

NS

| 18198

SRRl RS B BRI T BB

**H B EMRTE:2x2 Chi square test ‘and  Fisher's test (p<0.05)
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MARMEOHRIET 7y — M AERER
(% ER LA DR IER)

. P<oos
SR

;BB ETRELES
B :  17EREE 1.9% ]
. :13‘19&3* 1.4% —

NS.

478  (n=317)

| M:18-19% (n=349)

*HRERE:2x2 6hi square test and Fisher's test (p<0.05)




V{4t & OO 75 ML ER 32 00 E AR 35 (1)

.(x104/ uL)
'__580 -

-_fmﬁﬁ-'

o P<001

503:5 5_.1 4.2 504 8

E _P<005

'59@&:4 .

0.05

(g/dL) - Hb& |
17 — -
. P<0.05 | A

G

_-‘7-90 0——-' |
'f-_:'if-85 0—_ |

S 80.0§'\

P<L

I 001I._"

MCV|

P<0.05

o o

»
I AT 1%:5‘v HbiEb\ﬁiEﬂﬁ-%& 2. 5g/3L
[ZFE =t o=
178%:  1151(0.3%): M ETHb{E(12.6g/dL)

| 18+19&%: 141 (0.3%): FRIMATHL{E(12.9g/dL)

B 78 (n=308)

W :18-195 (n=318)

| *EEERE:Student t-test (p<0.05)
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g0

1o -
" 100

mgrdl)
Al

NS

C(pgdl) TIBC

300

450 —
P<0.01 P<0.01 -

400 1 —
'349 | 343

350

250 -

0

- o ~ t’ ’%1‘
o e | ﬁggﬁ%&&w*—

rRREER | @iBiEE, Amo
el | BEERELT,
F#k-UIBCEEHIC

| mEEhs,

W78 (n=308)
W:18-19%% (n=318)

*HEZERTE Student t-test  (HE%<0.05)
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(M | - 17% 1 o | 1819 __ .-:1én§1mlakiﬁ

NS B :12ng/mlEl E

1 <ot Vo l - P<0.01
L 42% . 114% . _ 38%  94%

_*ﬁﬁ%#&E:ZXZChi square test and Fisher's teét (p<0.055
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1. 17MBETOVVROEEIZ1.6%THY, AV bO— LB EEFRHLM T,

2. MBRF (GrlnBk$, Hell, HbB%) OEEIFAELS 35 A&ICITM R HiEEE
 Lizp%, HbiEAHR I E# (12.5g/d1) EFTEE LA M >1=D [+ T EHE 1451 (0.3%)
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HoT=.
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3 ABOEEREETRETRIV PO LB LYBEOHNTH O,
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1 7B B EI=451+5400ml% MEEmIE. avhO—ILEEDN 18- 19K LB L TVVRD
 RERITENGL EIEEOFEREFIG TR TOOERTH oA L F LM LAIC
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FRMBEIEFSE R (MR 1) R FR194)

BMEfERE (S REE
6.00%
5.00%
4.00%
e gm200mL
3.00% 1 —E—400mL
PPPF
2.00%
xienPCEPPP
1.00%
0.00% , - ; : .
16-19 2024 2529 30-34 3539 40-44 ~ 45-49 5054 5559 §0-64 65-69
#£5
BmBfER (2k) EE[ 5] s
6.00%
5.00%
4.00% .
g 200mL
3.00% —B~400mt
N pepp |
2.00% i PCAPPE
1.00% -
0.00% r
1619 2024 2529 30-34 3539 4044 . 45-49 5054 5559 6064 6569
R
_ Bl s (k) AR 4oik]
6.00% \ - :
S.00% +— \
4.00% ——
'9\ \‘\\ 2001,
3.00% ~8—400mL
""““'*'“f"""“"/ ~PPP
2.00% —
—mPCPPR

1.00% ] . A i@n.__‘h ;
e'hq,\r_;““w ? ﬂ.‘ N ) 8 "‘-—5!

e
Yy

1

0.00% . ; — " : . —_— ;
1619 20-24 25-23 30-34 3539 4044 4549 50-54 5559 60-64 6569

i
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RO EIE PR R SRR -1 R SRR TR0 )

0.00% . . . . 1 . - : i
1649 20-24 25-29 30-34 35-39 4044 4549 50-54 5559 6064 65-69
‘ 6

VVREE LR
4.50%
4.00%
3.50%
3.00%
2.50% ~4~200mL
zooa.s ~g-~A00mL
PPP
1.50%
e PCAHPEP
1.00%
0.50%
0.00% =
1619 20-24 2529 30-34 3539 4044 4549 50-54 55-50 60-64 6569
WS
‘WREEER[H ]
4.50%
4.00% =
3.50%
R / g\\,
2.50% - —e—200mL
2,00% - \ ~8 400rmL
. FPP
1 )
S0% animie PCHPPP
1.00%
0.50%
0.00% . . —my A=
1619 2024 2529 30-34 3535 40-44 45-39 5054 5550 GO-64 6568
SRS .
VVRSEEE[#rit]
== 200mL
= 400mL
PPP
aieim PLAPPP
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HR B fERZEE 2 (4Rl - PE R - FRILER A - FRI19EE)

VVREG S FEER

0.100%

0.050%

0.080% > T

0.070%

0.060%

0.050% k

0.040% -

e 200mL

~5—400mL

- PPP

P C+PPP

0.030% ",

0.020%

0.010%

0.000% 2
1619 20-24 25-29 30-34 35-3¢ 40-44 4543 5054 55-50 6064 6569

b

- VWRESRIREE[SE]

/

0.100%

0.090%

0.080%

0.070%

0.060%

0.056%
o040% B,

0.030%

0.020%

0.010%

N I—
“ebrates mareir e Sy
T T

0.000% b : -
1619 20-24 2529 30-34 3538 4044 45-49 50-54 5559 60-64 6569 -

ER

e 200mL
~B-400mL

;- PPP
2 PCHPPP

| WREB SRR %]

0.100%

0.090%

0.080%

0.070% \
Y

0.060%

0.050% -—=* : \ ‘

0.040%

0.030%

0.0205%

| 0.010%

0.000%

16-19 20-24 25-29 3034 3539 4044 4549 50-54 55-59 60-64 65-69
£ : :

--cw—ZODmI..

- 400mL
"PPP.

iee PCHPPP
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) v=ax+b
A
) a ;-o—-q/,\/ \ * P
2 r\o’#/ #—9/"’-\\‘% - “‘7‘“‘%‘(—\\—; i

.
%,
A

L L DB L QLD F T TP Vo FS YN
9 .9 '@ & '9 6@ &8 q@' oW v W Yoo o *
—_—
1FEa DIk B ZEAE
Hk(a) . . .
PT(H)| 18-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-48 | 50-54
n 2737 ss| 3z4| 49| s3s 487 410f 3|  t0
&% | % | 0010 | 0042 | 0007 | 0021 | 0002 | 0016 |-0009 |, 000Y | DTG
‘| sp | oaoz| o121| 001 0099 | 0106 ! 0102 | 00967 0.105] 0.085
n | 2403 73] z70] 414] 473] 425 3e4l 289 o5
B | ®# | 0007 0047 | 0006 | 0018 | -0002 | 0014 {-0.008 | 0.001 | 0.014
sp | 0101 | o117 |- 0.104 | 0096{ 0102 | G101 | 0083 | 0.106] 0.083
a | 234 15 54 65 65] 421 46 az 15
% | Mty | 0027 ] 0014, 0012] 0042 | 0053 | 00471 -0.010 | 0.005 | 0.028
so [ o1 o140 o088 | a110(, 0924 | 0108 | oite ]| 0.100] 0.900-
8 | 16-19 | 20-24 | 26-29 | 30-34 | 3509 | 40-44 | 45-49 ) 50-54
% | 00471 ‘0006 | 0018 | 0002 | 0014 [-gois | 0001] 0014
% | 0014 | 0012 | 0.042-7 0053 0041 |-0010°| 0.005| 0.026
0060
2050 //'\\
0040 - \\ / \
0030 ;
\_/ \ e
- 'Jé/\ \ // |EE
0010 - Pra . . -
i NN\ 2T
16-19 20-24 25-28°  0-34 %33 4545 S0-54
-0010 - .
-O.bZO
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(g/dL)

16.5

16

~g

,l.dﬂ'ﬂ"
TR

s

-."W s i

-t No, 1
—a—No.11

i~ No0.10
6= Ng.9

it N8
—8—No.7

~-N0.6
e NG5

13.5

No.4
- No. 3

13
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125

12

50

100

- 150
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200 250 300

DERLASO B

350

400

450

5 (BD




12000

56000 .
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1 oma
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Rl ||
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12000
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jl HB (3 B 2B EDE

7 .
“ . . 1, 38%
% 6000 - " e
g I I -ié_sml,
0 et .5 .'.Iulllulnlulu Jll}l “III oen ‘
HbfE (3= B -1 H) “ . HbiEREIE-1 B[] B
12000 - '
) A, 40%
¥, 49%
% 6000 - i
l = B e
| msEmL
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12 i, EROFRLHE 200ml #0810 g
ERERLH b,

fii HHﬁeﬁﬁﬁﬁLOwt&ﬁLnﬁ%ﬁTﬁ
BELETH B

W IPARE ( 3HAE2EN) PROBFEDS

| peR T, PIEMRAATE B LT A ¢ 4 EIE
‘M3 AAE ) OEREE ( P<L0001 ) kETL

Tint, #7, TERCRPENEL 6 »A%( 2
EERMAT) , MBI L 9 A8 ( 3 ERmT ) &
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23R ) DIREIHE BT, BATWR L S C8m
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(M SD)

{->x104).

IBC

%)
Ht

w:ac

(xw}

S extim Fe

(aprdry |

Perritin

(n%/m1)

400 ml.

£ Bl

16

520. 6.+ 34,7

46,

0T

8562 & 2078 | 45

k5

- 1535, % 54. B

70,5441, 2

. amAmM|

15

495. 4 +-30. 7

45,

3:42.6

15:1 £ 0.7

6020 & 1544

957 + 4.

113,84 200

42.3 # 27,6,

25 A

‘15

508. 8+ 27. 2

© 46,

120

wdBi 005

6020 + 1299

2R 14 4.

13704 34,6

43.1 4+ 24.3

©400. m) $Rifn 342 RE

13.

495, 7 4= 36. 4

45.

3:£24

Jrasi0ssy |

6738 & 1448

22, 5.% 4.

155. 8 4 20. 4

80. 4 +23.9.

1Atk

11

485, 4 3 35. 7

- 44,

24E L5

15,04 0.7

5564 + 1954

22,0 & 4.

| 344, 0 + 378

35..0 3} 19.6

5 By Atk

498. 7 = 300

45,

4+ 2.4

6044 - 1045

2.7 %7,

129.8 £ 32.4

57,1 & 31, 3

400m1 3216 25 Bk |

11

518, 2. 25. 2

47.

0+28

155:!:09

59007 £ 1238

D%l d

100. 6 = 18..2.

423204

7Rt

496.1 £ 15. 4

44,

8422

l49:l:0?

6300 £ 1800

138..7 & 51.0

43-‘5 :t 12- 2

8 B4

518. 5.+ 26. 0

47,

54 2.8

3854 0.9

© 6026 47 796

24, 2 T2

157.3 £ 65.8

3624 16.0

45,

15, -'I_j: 0.7

7626 - 14311

25.2 £ 4,

153, 4 & 56.4

85.2+4 21. 0.

amHik

518.2 4+ 17. 8

823
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o w00 w) fxms{wﬁm ] EL 1

% P<0.05

"

E

1@ A i

124 4
410277258
A 5.8

n=d

1 ME

1215 .
+20.3/78.5
k148

n=4.

2 MIE

a=d

124
145/ 94
L R

priI

Vs amal 41

/40y

n=4d . )

& M5

s | 1495 il
B g 87
1 C12a}

n=q

818476
© =

;r_s_ia.s
4

70-:10.6
=4

n=4

CBEAAISY | T

76.5:+0.0
=i

| 7LEHST |

n;-‘-:l-. 1

.ﬁ?iSﬂ:giﬁ
n=4d

»

738£10.0
p=a

8104160
o

4

1.058
n=4

k0584 0.0005
n= 4,

1.057:+0.001
n=4

1.059-+0.0008
n= 4

1058 £ (.601
n=4

1.059
w4

1.058:£0:001
n=1

1,055 3000
A=

: v
1059401002
n=4

1.060,
n=1

1,057 00015
o

WBC

545415
B =4

§,55:40.4-
n=d

5.301+0.4
n=4

1 60426

B 4

803429
na=4

533308
n=1

5,.884-0.7,
=g
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In 1976,a WHO Working Group on the Standardization of I—Iuman Blood
Products and Related Substances (I) considered the need for international
requirements for the processing and control of whole human blood and
blood products. It emphasized that, as the quality of the source material
played an important part in determining the quality of the final products,
such requirements should cover all the stages in the process, from the
collection of the source materials to the quality control of the final product.
In response to the Working Group’s recommendations, the Requirements
for the Collection, Processing and Quality Control of Hluman Blood and
Blood Products were published in 1978 (2).- These Requirements were
updated and revised in 1988 (3), and WHO recommendations concerning
testing for antibodies to human immunodeficiency viris (HIV, 4) were
taken into account. This. Annex contains a further revision of the

- Requirements, applicable to the quality control of blood, blood -

components and plasma derivatives.
A number of other WHO publications have dealt with whole blood and its

- components, among them - guidelines intended mainly for blood

transfusion services (5). Guidelines of a more general nature, such as the
Guidelines for National Authorities on Quality Assurance for Biological
Products, have also been published (6). The latter call for a quality-
assurance system-based on the existence of a national structure that is
independent of the manufacturer and is responsible for granting licences
for biological products, defining procedures for product release and
setting up a post-marketing surveillance system. These Guidelines should
be followed by any country having or wishing to set up an orgamzation for
the collection and fractionation of blood and blood components.

- The names of the many experts who provided advice and data taken into

account in this revision of the Requifements are listed in the
Acknowledgements settion, page 96.
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General considerations

The settmfr up of an organization for the collection and fractionation of
human blood and blood components calls for a great deal of expertise and
considerable investment. Any couniry contemplaung the establishment of
such an organization should carry out a careful cost-benefit analysis to
determine whether the investment is justified. A logical developmental
sequence for a comprehensive drganization starts with the collection and
distribution of whole blood, progressing later to the separation of whole
blood into components and then the fractionation of plasma pools. Itis not
always p0551b1e to be specific about the details of the procedures
employed, the in-process controls or the tests applied at each stage of-
production, - in particular for whole blood and component cells. In
addition, although the general principle of fractionation. of plasma is well -
established, there are in practice numerous vadations in the details of the
various production steps. Therefore, any country wishing to begin the
collection and fractionation of blood and blood components should send
personnel for training to a plant that is operating successfully. WHO may
be able to help in arranging such training.

One of the basic questions to be answered by a country considering
whether to start fractionation of plasma is whether there is a suitable donor
population of sufficient size to guarantee an adequate supp]y of source
material. It is not possible to set a lower limit for the quantlty of source
material that would be necessary to make such an operahon economic
because too many factors are involved. However, in order to maintain
competence in production and to avoid certain confamination risks, it is
important to have sufficient source material to maintain the fractionation
facility in continuous operation.

In a comprehensive organization, the greatest expense is that involved in
setting up the fractionation plant, but it is also possible to regard the
collection of source material and its fractionation as quite separate
operations. ‘A country may wish to establish collection centres for
separating the cell components and then send the plasma to an established
fractionation plant in another country, from where the products could be
teturned to the original country. The costs of such an operation might be
less than those involved in establishing and operating a fractionation plant.

The general prevalence of certain infectious, diseases, such as various
forms of hepatitis and parasitic diseases, and of BIV infection differs so
markedly in different geographical regions that each national -authority
must decide for itself whether it is cost-effective to apply the most sensitive
test to each blood donation and whether it is feasible to collect suitable.
source material. A brief protocol for the collection of source material is in
any case mandatory (see Appendix). Great emphasis should be placed on
. the production of fractions by a process that experience has shown results
in the least risk of contamination. For example, immunoglobulin prepared
by the cold ethanol fractionation method of Cohn has a well established

3r
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clinical record of being free from contamination with HIV and hepatitis B
vires (HHBV), as have albumin products prepared by the same method,
stabilized and heated for 10 hours at 60 °C (5). Nevertheless, extreme care
is required in manufacture to ensure that these products are free from
infectious viruses, and it cannot be assumed that different fractionation
methods will be equally effective. When a- fractionation process is
introduced or significant modifications are made to an existing production
process, the process or the modifications should be validated or
revalidated by appropriate procedures, including the use of marker viruses
and, where applicable, special in vitro and in vivo testing.

Blood can harbour a number of different viruses, and the use of medicinal
products derived from human blood hasled to transmission of viruses such
as HBV and HIV. The risk of virus transmission by blood and blood
products can be diminished by the testing of all individual donations.
Policies for mandatory testing shall be determined by the national control
authority, and should be reviewed regula.rly and modified according to the
current state of knowledge.

_ Spemal care and appropriate measures approved by the natlona.l control
authqrity must be taken to protect the health of the staff of blood collection
and fPactionation facilities. .

The transport of source materials froim blood collecting centres and
hospitals to fractionation faciliies requires special consideration.
Refrigeration at the temperature range appropriate for the product must
be efficient and reliable and-proved to be so by monitoring. Thermal
insulation must provide an adequate safeguard against a temporary failure
of refrigeration. Containers of liquid source material should be filled so as
to minimize frothing due to shaking. Because of the potentially infective
nature of these biological materials, snitable protection should be provided
against breakage, spillage and leakage of containers.

In these Requirements, the word “human” has been omitted from the
names of products derived from human blood. Products of animal origin
are immunogenic, and their administration to humans should be avoided
whenever equivalent products of human origin can be used instead. The
proper name of any blood product of non-human origin should include the
species of origin.

These Requirements consist of four parts:

Part A. Requirements for the collection of source matena]s

Part B. Requirements for single-donor and small-pool products

Part C. Requirements for large-pool products
Part D, National control requirements.

Each deals with a separate aspect of collecuon, processing and quality
control, but all the parts are intended to be taken together to constitute a
single document. It will not be possible to rely on any blood product unless
the relevant requirements for each step are complied with, and any atiempt

38
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to make them less stringeni may have serious consequences for the safety
of the final product.

Parts A-D are divided into sections, each of which constitutes a

recommendation. The parts of each section printed in normal type have

been written in the form of requirements, so that, if a health administration

so desires, they may be adopted as they stand as definitive national

requirements. The parts of each section printed in small type are comments
or recommendations for guidance.

Should individual countries wish to adopt these Requirements as the basis
for their national regulations concerning blood products and related
substances, it is recommended that modifications be made only on
condition that the modified requi.rements ensure at least an equal degree of
safety and potency of the products. It is desirable that the World Health
Organization should be informed of any such changes.

Increasing demand for blood products is resulting in the extensive
movement of such products from one country to another, Internationally
accepted requirements are therefore necessary so that countries without
any regulations on blood products and related substances may refer to
them when importing such products.

International Biological Standards and
Reference Reagents

Rapid technological developments in the measurement of the blologlcal
activity of blood products and related substances require the establishment
of international biological reference materials. The first two such materials
(for anti-A and anti-B blood-typing sera) were established in 1950, and
further reference materials have been establisheéd since. A number of
materials are currently under investigation for use in the preparation of
new standards.

The activity of blood products must be expressed in International Units
where an International Standard exists. WHO publishes a list of such
standards (revised from time to time and most recently in 1990) under the
title Biological substances: Intemnarional Standards and Reference Reagents.

Definitions
The following definitions are intended for use in this document and are
" not necessarily valid for other purposes.

Blood collection: a procedure whereby a single donation of blood is
collected in an anticoagulant and/or stabilizing solution.

Processing: any procedure that takes place after the blood is collected.

1
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" Plasmapheresis, apheresis and cytapheresis: procedures whereby whole
blood is separated by physical means into components and one or more of
them returned to the donor.

Closed blood-collection and processing system: a system for collecting and
processing blood in containers that have been connected together by the
manufacturer before sterilization, so that there is no possibility of bacterial
or viral contamination from outside after collection of blood from the
donor. -

Donor:a person who gives blood or one of its components.

Single-donor matérials

Whole blood (sometimes referred to as “blood”): blood collected in an
anticoagulant solution with or without the addition of nutrients such as
glucose or adenine. Whole blood is collected in units of 450 ml.-

Blood component: any part of blood separated from the rest by means of
physical procedures

Plasma: the hqmd portion remaining after separation of the cellular
elements from blood collected in a receptacle containing an anticoagulant,
or separated by continuous filtration or centrifugation of anticoagulated
blood in an apheresis procedure.

Plasb:a, frozen: a plasma séparated more than 8 h after collection~ of the
blood and stored below -20°C.

Plasma, fresh-frozen: a plasma'separa.ted within 8 h of donation, frozen
rapidly and stored below -20 °C (and preferably below -30 °C).

Plasma, p[atelet—rzch a plasma containing at least 70% of the platelets of
the original whole blood.

Plasma, freeze-dried: any one of the above forms of plasma that has been
freeze-dried for preservation.

Plasma, recovered: plasma recovered from a whole bloed donation.

Cryoprecipitated factor VIII:a crude preparaticon containing factor VIII that

- is obtained from single units (or small pools) of plasma derived either from
whole blood or by plasmapheresis, by means of a process involving
freezing, thawing and precipitation. .

Serum: the Tiquid part of coagulated blood or plasma,

Red cells: whole blood from which most of the plasma has been removed
and having an erythmcyte volume fraction greater than 0.7.

Red cells suspended in additive solution: red cells to which a preservative

-solution, for example containing adenine, glucose and mannitol, is added
to permit storage for longer periods; the resulting suspension has an
erythrocyte volume fraction of approximately 0.6-0.7.
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Red cells, washed: red cells from which most of the plasma has been
removed by one or more stages of washing with an isotonic solution.

Red cells, leukocyte-depleted: a unit of a red-cell preparation containing
fewer than 1.2 X 10° leukocytes.

Red cells, leukocyte-poo:. a unit of a red-cell preparation containing
fewer than 5 X 10¢ leukocytes.

Red cells, frozen: red cells that have been stored continuously at~65°C or
below, and to which a cryoprotective agent such as glycerol hasbeen added .
before freczing,

Red cells, deglycerolized: frozen ted cells that have been thawed and from
which glycerol has been removed by washing.

Platelers: platelets obtained either by separation of whole blood, buify coat

or platelet-rich plasma or by apheresis and suspended in a small volume

of plasma from the same donation. -

Leukocytes:leukocytes obtained éither by the separation of whole blood or
by apheresis and suspended in a small volume of plasma from the same
donation. -

Large-pool products

Bulk material: plasma, powder paste or liquid material prepared by the
fractionation of pooled plasma.

Final bulk: a sterile solution prepared from bulk material and bearing the
corresponding batch number. It is used to fill the final containers.

In some countries, the final bulik is distributed into containers through a
sterilizing filter. If the total final bulk is not distdibuted into containers in one
session, each of the filling lots is given a sub-batch number. .

Filling lot (final loy): a collection of sealed final containers that are
homogeneous with respect to composition and the risk of contamination
during filling and (where appropriate) drying or other further processing
such as heat freatment. A filling lot must therefore have been filled and

. (where appropriate) dried in one working session.,

Part A. Requirements for the collectlon of
source materlals

1. -

Premises:

The premises shall be of suitable size, construction and location to

facilitate their proper operation, cleaning and maintenance in accordance

with accepted rules of hygiene. They shall comply with the requirements of
Good Manufacturing Practices for Pharmaceutical (7) and Biological (8)
Products and in addition provide adequate space, lighting and ventilation

for the following activities where applicable:

4
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* The medical examination of individuals in private to determine their
fitness as donors of blood and/or blood components and to provide an
opportunity for the confidential self exclusion of unsuitable potental
donors.

o The withdrawal of blood from donors and, where applicable, the

re-infusion of blood components with minimum risk of contamination
and errors.

. ® The care of donors, including the treatment of those who suffer adverse

reactions.

¢ The storage of whole blood and blood components in quarantine
pending completion of processing and testing.

* Thelaboratory testing of blood and blood components.

¢ The processing and distribution of whole blood and blood components
in a rnanner that prevents contamination and loss of potency.

¢ The performance of all steps in apheresis procedures, if applicable.

* The performance of labelling, packaging and other ﬁmshmg operations
in a manner that prevents errofs.

* The storage of equipment.

¢ The separate storage of quarantined and finished products.

¢ The documentation, recording and storage of data on the donor, the
donated blood and the ultimate rec1p1ent

Mobile teams can be used for the collection of blood. Although the premises
used by such teams may not comply with the more stringent requirements for
centres buill specially for the purpose, they must be adequate to ensure the
safety of the donor, the dollected blood or blood components and the staff
participating in blood collection. The safety of the subsequent users of the
premises should also not be forgotten.

Equipment

The eguipment used in the collection, processing, storage and distribution
of blood and blood components shall be calibrated, tested and validated
before injtial use, and shall be kept clean and maintained and checked-
regularly. The requirements- of Good Manufacturing Practices for
Pharmaceutical (7) and Biological (8) Products shall apply in every.
particular.

The equipment employed to sterilize materials used in the collecuon of
blood or blood components or for the disposal of contaminated products
shall ensure that contaminating microorganisms are destroyed and shall be

- validated for this purpose. The effectiveness of the sterilization procedure

shall be not less than that achieved by a temperature of 121.5 °C main-
tained for 20 min by means of saturated steam at a pressure of 103 kPa

" (1.05 kgf/cm?® or 15 Ibf/in?) or by a temperature of 170°C maintained

for 2 h with dry heat.

All contaminated material should be made safe before disposal. Disposal
should comply with the relevant local laws.
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Tests for sterility are given in the revised Requirements for Biological
Substances No. 6 (General Requirements for the Sterility of Biological
Substances) (5, pp. 40-61).

Personnel

An organization for the collection of blood or blood components shall be
under the direction of a designated and appropriately qualified person
who shall be responsible for ensuring that all operations are carried out
properly and competently. The director shall have adequate knowledge -
and experience of the scientific and medical principles involved in the
procurement of blood and, if applicable, the separation of blood
components and the collection of such components by apheresis.

The director shall be responsible for ensuring that employees are
adequately trained and acquire practical experience and that they are
aware of the application of accepted good practice to their respective
functions. :

The director should have the authority to enforce or io delegate the
.enforcement of discipline among relevant employees.

The persons respensible for the collection of the blood and blood
components shall be supervised by licensed physicians who shall be
responsible for all medical decisions, for review of the procedures manual
and for the quality-control programme, including techniques, equipment,
procedures and staff.

The personnel responsible for the processing, storage, distribution and
quality control of blood, blood components and plasma shall be adequate
in number and each member of the personnel shall have a suitable
educational background and training or experience that will ensure
competent performance of assigned functions so that the final product has
the required safety, purity, potency and efficacy.

Donors

" Donor selection

The provision of blood; blood components and plasma derivatives from
voluntary, non-remunerated donors should be the aim of all countries.

In selecting individuals for blood donation, it is most important to .
determine whether the person is in good health, in order to protect the
donor against damage to his or her own health and to protect the recipient
against exposure to diseases or to medicinal products from the blood or
blood products. It should be recognized that the donor selection process
contributes significantly to the safety of blood products derived from large
plasma pools. The following provisions apply to donations of blood or

blood components not intended for autologous use.
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The health of a donor shall be determined by a licensed physician or a
person under the direct supervision of a licensed physician, and the donor
shall be free from any disease transmissible by blood transfusion in so far
as can be determined by history-taking and examination (see section 4.3).
Donors shall be healthy persons of etther sex between the ages of 18 and
65 years.

In some countries, there is no upper limit to the age of the donor. With parental -

consent the minimum age may be lowered to 16 years.

Red blood cells from donors with glucose-6-phosphate dehydrogenase
deficiency, .sickle-cell trait or other inherited erythrocyte abnormalities may
give rise to transfusion reactions under certain circumstances. Decisions
regarding the suitability of such donors should be made by the niational contro!
authority. -

A donor should be considered for plasmapheresis only where the
procedures involved result in products or services shown to serve accepted
medical purposes, including prophylaxis, therapy and diagnosis, as
verified by valid scientific evidence. All donors should be certified as
acceptable, at the time of each plasmapheresis procedure, by a registered
physician or by trained personnel under the direct supervision of the
physician. :

Those eligible for apheresis donation include: (@) healthy persons who
fulfit the general criteria for blood donors; (b) persons with antibody levels
that have been increased, either naturally or by imnunization; (c) subject
to (a) above, persons with plasma that is of value for diagnostic or

reference purposes; and (d) persons whose blood may be used in the -

preparation of certam vaccines.

When a poterttial donor does not fulfil the general criteria for blood donation,
the. acceptance of her or him as a donor for a specific component of blood
should be at the discretion of the responsible physician. Where appiopriate,
the physician should have access to an ethical committee, :

Donor education and selection programmes are intended to prevent
potentially infectious units of blood and plasma from being collected. It is
essential that such programmes are comprehensible and readily accessible
to all potential donors.

To reduce the likelihood of transmitfing infections, all potential donors

should be informed of factors in their history or behaviour that may
.increase their risk of being infected. The national control authority must

determine the appropriate exclusion criteria for the country concerned.

Persons in the fo]lowmg categories shall be excluded from acting as
donors:

— those with clinical or laboratory evidence of infectious disease, e.g.
infection with hepatitis viruses, FITV-1 or BIV-2; - - ‘

— past or present intravenous drug abusers;

~ — men who have had a sexual relationship with another man;
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— men and women who have engaged in prostitution;

— those with haemophilia or other clotting-factor defects who have
- received clotting-factor preparations;

— sexual partners of any of the above.

In some countries, the sexual partrers of those at risk of transmmmg infections
are excluded from acting as donors for oniy one year.

Persons who have received blood transfusions should be excluded from
acting as donors for at least one year.

Donors should be made aware before donating blood that it will be tested
for the presence of serological markers of infection. It is advisable that the
right to test donations and the legal implications of testing donations
should be clarified by the appropriate authority.

Donation frequency and valume
Whole blood

. P
- The frequency of whole—blood donations shall not exceed once every

two months, witha max:lmum volume in any consecutive 12-month period

- of 3L

422

A standard donation should not be coilected from persons welghmg less
than 50 kg. .

A standard donation is 450 mi; an optimurit blood/anticoaguiant ratio is 7 1 1,

The frequency of donation may have to be modified on an individual basis. In
general, premengpausal women should not donate blood as frequently as
men,

Plasma

Plasma donors can be chvlded into three- crroup5' those who donate at a
frequency comparable to that allowed for whole-blood donations; those
who donate two to three times as frequently as whole-blood donors; and
those who donate at a makimum of twice a week. The first group shall be
accepted on the basis of the general criteria for blood donors. :

The maximum volume of plasma that may be removed from a dondr

.during one plasmapheresis procedure shall be determined by the national

health authority, and shall depend on whether the plasma is obtamed by
manual or automated plasmapheresis.

In some c:ounmes, the volume of plasma collected during a manual procedure
is the quantity obtained from 1.0-1.2 | of whole blood. The volume of piasma
collected during an automated procedure depends on the equipment used.

it is difficull to specify the maximum volumes of plasma that can be safely
collected from doners untit more definitive data are available on the effecis of
plasmapheresis on doners. The limits imposed in different countries vary and
depend on the nutritional status of the donor.

Ifa plasma donor donates a unit of whole blood or if the red blood cellsare
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4.3
4.3.1

4.3.2

+

not returned in an apheresis procedure, the next donation shall be deferred
by eight weeks unless special circumstances warrant approval by the
responsible physician of plasmapheresis at an earlier date.

In general, plasma collected by therapeutic plasmapheresis shall not be
used for fractionation.

Medical history

General

Before each donation, questions shall be asked so as to ensure that the
donor is in normal health and has not suffered, or is not suffering, from any
serious illness.

A donor who appears to be suffering from symptoms of acute or chronic
disease or who is receiving oral or parenteral medication, with -the
exception of vitamins, postmenopausal hormone therapy or oral
contraceptives, shall not be accepted unless approved by a physician.

A donor who appears. to be under the influence of aﬁy drug including
alcohol or who does not appear to be providing reliable answers to medical
history questions shall not be accepted.

Infectious diseases :

Potential donors with a history that places them at increased risk of
transmiiting infection shall not donate blood or plasma for an appropriate
time period. A donor shall be permanently .excluded if one of his or her
previous blood donations was believed to be responsible for transmitting
disease.

In most countries, questions concerning the signs and sympioms of HIV
infection will be part of the routine assessment of medical history and
appropriate monitoring for HIV, as defined by the national control authority, will
be included. -As a result of this assessment, a potential donor may be
d:squahfled

‘Donors shall not have a history of: positive laboratory test results for

hepatitis or ¢orresponding symptors and signs; close contact with an
individual with hepatitis within the previous year; receipt within the

. previous year of human blood or any blood component or fraction that

might be a source of transmission of infections agents; or tattooing,
scarification or ear piercing (unless perfonned under sterile condmons)

‘ mthm the previous year.

1%

" Acupuncture within the previous year may also present a risk if not carried out
under sterile conditions. .

In some couniries, potential donors with a history of viral hepatitis or of a

positive test for hepatitis B surface antigen (HBsAg) or antibodies to hepatitis C

virus {anti-HCV) are permanently excluded. In others, such donors are’
accepted providing that recovery occurred more than one year previously and

that the reaction for HBsAg and anli-HCV in a sensitive test is negative.
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The requirements concerning viral hepatitis may be varied, at the
discretion of the national control authority, according to the local
epidemiological circumstances.

The collection hoth of single-donor - products {whole blood and its
components) and of plasma for pooling for the manufacture of plasma fractions
capable of ransmitting hepatitis or HV should be avoided if a gioup of potential
donors shows a prevaience of acute or chronic hepatitis B, hepatitis C or HIV
infection higrer than that found in the general donor population. Specific
approval may be given by nationat control authorities for the use of donations
from such populations to provide pasma for the manufacture of hepatitis B
vaccine or hepatitis 3 immunogicbuin.

in areas with a low incidence of transtusion-transmitted disease, whole blood,
or blood components should not be used for transfusion if obtained from
source material collected in an area where there is a high incidence of
blood-borne infectious disease.

Blood and plasma shall be tested for the presence of HBsAg, anti-HIV and
anti-HCV by the methods described in Part B, section 7.2; the tests nsed
should be approved by the national control authority or other appropriate
authority. ' o

Anyone whose blood has been shown to be reactive for infectious disease

markers by approved screening tests shall be excluded as a donor.

Selection as a donor may later be permitted if sufficient data are available

from tests approved by the national control authority to indicate that the
. original resulfs were non-specific.

National health authorities shall develop policies designed to prevent the
transmission of infectious diseases based on the prevalence of these
diseases in the donor population and the susceptibility of recipients to
them. )

In countries where malaria is’not endemic, donors of cellular blood products
shouid have a negative history of malaria exposure during the previous six
months and a negative history of clinical malaria, or a history of malaria
prophylaxis if they have resided in, or visited, an endemic area within the three
years preceding.the donation. Such restrictions may be less impoitant in
countries where the prevalence of endemic malaria is high among both donors
and recipients, except when blood products are required by visitors from
non-endemic areas, Malaria history is not pertinent to plasma donation for
source material that will be fractionated.

Particular attention should be paid to skin decontamination procédures
‘before blood coilection.

Many parasitic, bacterial and viral diseases, including trypanosomiasis,
toxoplasmosis, syphilis and brucellosis, can be Mansmitted by biood.
Precautions shoud be taken to avoid blood collection during the viraemic
phase-of viral diseases like measles and rubella Potential donors who have
lived in or recently travelled to areas where human T-cell lymphotropic virus
intections and haemorrhagic fever are endemic should be investigated for
evidence of such infections. .
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4.3.3

Anyone who has received pituitary hormones of human origin should be
permanently excluded as a donor because of possible infection with the
agent causing Creutzfeldt-Jakob disease, although transmission of this
agent through blood products has not been proved.

Minor surgery
Donors shall not have undergone tooth extraction or other minor surgery

~ during a period of 72 h before donation.

4.3.4

4.3.5

. 4.4

Pregnancy and lactation _
Pregnant women shal} be excluded fromi bleod donation. In general,
mothers shall also be excluded during lactation and for at least six months
after full-term delivery.

The interval before blood donation is permissible after pregnancy may be
shorter in some cases, e.9. six weeks after an abortion durlng the first
trimester.

In some countries, donors are accepted when pregnant or during the period of
lactation if their blood contains certain blood-group antibodies or is needed for
autologous transfusion. The volume to be taken should be determined by the
physician responsible. '

Prophylact:c immunization

Symptonr-free donors who have recently beer immunized may be

accepted with the following exceptions:

¢ Those receiving attenuated vaccines for measles, mumps, yellow fever
or poliomyelitis shall be excluded until two weeks after the last
immunization or injection.

» Those receiving attenuated rubella (German measles) vaccine shall be
excluded until four weeks after the last injection.

¢ Those receiving rabies vaccine for post-exposure treatment shall be
excluded uniil one year after the last injection.

* Those receiving passive immunization with animal serum products
shall be excluded until four weeks after the last injection.

¢ Those ! Iecewmg hepatltls B vaccine need not be excluded unless the
vaccine is being given because of exposure to a specific risk, in which

case the donor shall be disqualified for at least 12 months after the last:

~ such exposure. If hepatitis B immunoglobulin has been administered,
the period of deferral shall be at least 12 months because disease onset
may be delayed. -

Physical examination

As determined by the national control authonty, physwal examination of
donors may include measurement of weight, blood pressure, pulse rate and
temperature. If these are measured and the results lie outside the ranges
recommended below, the donor concerned shall be accepted only if
approved by the licensed physician in charge.
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4.51

* Blood pressure: systolic blood pressure between 12 and 24 kPa (90 and
180 mmHg); diastolic blood pressure between 6.67 and 13.3 kPa
(50 and 100 mmHg)

¢ Pulse:between 50 and 110 beats per minute and regular. L.ower values
may be accepted in healthy athietes with endurance training.

¢ Temperanre: oral temperature not exceeding 37.5°C. :

s Weight: donors weighing less than 50 kg may donate a volume of blood
proportionally less than 450 ml in an appropriate volume of
anticoagulant, provided that all other donor requirements are met.

Donors shall be free from any infectious skin disease at the venepuncture
site and of skin punctures or scars indicative of abuse of intravenous drugs.

Additional requirements applicable ta donors for plasmapheresis

Al phages of apheresis, including explaining to donors what is involved in
the process and obtainjng their informed consent, should be performed
under the direct supervision of a licensed physician or by trained
personnel reporting to such a physician.

First-time plasma donors

When prospective plasma donors present themselves to a centre for the
first time, initial screening shall begin only after the procedure of
plasmapheresis has been explained and the donor has given consent.

The following information shall be pérmanently recorded:

s - Personal information and identification. If the donor is to participate
in an ongoing programme, an effective means of identification is
especially important. The use of identity numbers, photographs or
other equally effective measures should be considered.

* A preliminary medical history as required for blood donors, covering

* infectious diseases and the donor’s general state of health.

If there are no contraindications to plasmapheresis, preliminary laboratory
tests shall be carried out, nameiy reading of the erythrocyte volume
fraction or-haemoglobin concentration. determination of total serum
protein and screening for protein and sugar in the urine. The haemoglobin
concentration or erythrocyte volume fraction of the donor’s blood shall be
within normal limits, as defined by the national control authority or the -
national blood transfusion authority. |

Many countries specify minimum haemegiobin concentrations of 125g/1 for
women and 135g/1 for men, or, for microhasmatosrit determinations, minfmum
erythrocyle volurne fractions of 0.38 for women and 0.41 for men,

. If normal values are also obtained in the other laboratory fests, evaluation

of the potential donor by the physician begins.
In some countries, specially trained non-phymgrans are permitted to conduct
these routine examinations under the supervision of a physician.
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Donors participating in a programme in which plasmapheresis is more
frequent than is blood donation for those eligible for whole-blood
collection shall be examined by a licensed physician on the day of the first
donation, or not more than one week before that donation. This
examination shall include measurement of temperature and blood
pressure, auscultation of the heart and lungs, palpation of the abdomen,
assessment of neurological signs, urine analysis and blood sampling for
tests required by the national control authority. Liver function tests (e.g. for
alanine aminotransferase), tests for HIBsAg, anti-HIV and anti-HCV, and
quantification of plasma proteins by electrophoresis or another suitable
method shall also be included. The physician shall obtain informed
consent afler explaining the procedure of plasmapheresis and describing
the hazards and adverse reactions (hat may occur. At this stage, donors
shall be given an opportunity to refuse participation. If they consent, it
must be on the condition that their legal rights to recover damages are not
waived. .
In some couniries, the first plasmapheresis procedure may be performed
before the results are available for tha liver function tests, the serological tests
for syphilis {if required by the national control authority) and the tests for
HBsAg, anti-HCV and anti-HIV. The results of the tests for quantifying plasma
proteins should be reviewed by the physician before- subsequent plasma-
pheresis procedures.

Donors who have undergme plasmapheresrs previously in the same
programime
For donors who have already taken part in a plasmapheresis programme:

¢ The receptionist shall note the date of the last donation (at least two
days must have elapsed since that time). No more than two donations
shall be permitted within a seven-day period.

* The medical history and weight of the donor shall be recorded; blood
Ppressure, temperature, pulse rate and haemoglobin concentration shall
be measured by trained personnel. On the day of each donation, in
addition to meeting the general requirements for donors, plasma
donors shall be shown to have a total serum protem concentration of -
not less than 60 g/1.

The medical evaluation of plasma donors shall be repeated at regular
intervals, as specified by the national control authority, and tests carried
out as specified in section 4.5.3.

Whenever the result of a laboratory test is found to be ocutside the
established normal limits or a donor exhibits any important abnormalities
of history or on physical examination, the donor shall be excluded from the
programme. The donor shall not be readmitted to the programme until the -

results of relevant tests have returned to normal and the responsible

physician has given approval in writing. It is the responsibility of national
heatth authoritics to define normal ranges and standard deviations of test
results on the basis of data from a sufficiently large sample of healthy
individuals not undergoing plasmapheresis.
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In the case of hepatitis C, the results of liver function tests frequently return
to normal before rising again. Test results obtained over a period of
adequate length must therefore be evaluated by the physician before the
donor can be readmitted to the programme. ’ :

Tests for plasma donors
The following tests shall be performed at each donation:

* Measurement of haemoglobin concentration or erythrocyte volime
fraction. ' _

* Determination of total serum protein concentration, which shall be at
least 60 g/1. _

* Anapproved test for HBsAg, which shall be negative.

* Amnapproved test for anti-HIV, which shall be negative.

* Anapproved test for anti-HCV, which shall be negative..

The following tests shall be performed initially and then every four months

- or after every 10 donations, whichever time interval is longer:

* If required by the national control authority, a serological test for
- syphilis, which shall be negative. '
¢ Urine analysis for glucose and protein, which shall be negative.

_® Serum protein electrophoresis: this shall be normal (unusual changesin

4.6

a donor’s results may be more significant than absolute values). The
albumin and globulin concentrations may be ‘calculated from the
known total protein value, and shall be: albumin, minimum 35 /1; 1gM,
minimum 0.5 g/1; IgG, between 5 and 20 2/l : .

* Liver function tests. o

When determination of serum alanine aminotransferase is required, the
énzyme concentration measured photometrically using approved reagents
shall be no more than two slandard deviations above an established nommal
mean. K

Donors for platelet and Ie'r'.;koc yie apheresis

In general, platelet and leukocyte donors shall meet the general criteria for
donors and the specific criteria for plasma donors (sections 4.1-4.5).
In addition, platelet donors should not have taken aspirin or other

. platelet-active drugs for at least 72 h before donation.

The requirements to be satisfied in the performance of plateletpheresis and

leukapheresis in order to ensure that there is no dangér to donors and that the -
products obtained are of satisfactory quality are under active Investigation in
many countries. The following recommendations may be useful as guidance.

On the day of each donation, donors for plateletpheresis should have an
absolute platelet number concentration ("count") of riot less than 200 x 1091
and donors for leukapheresis should have an absolute’ granulocyte number

. : A 51
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concentration .of not less than 3% 10°%/1. Both types .of donor should have a
normal differential leukocyte count and hasmogiobin level.

Although levels of circulating platelets and leukocytes recover promptly in
donors, data are not at present available from which the maximum numbers of
platelets and leukocytes that can be safely collected from donors can be
defined. The long-term effects of the repeated removal of cellular elements are
not known,

Leukapheresis may entail the administration of drugs to donors and their
exposure to colloidat agenis 1o enhance the yield of granulocytes. Appropriate
precautions should be taken to protect donors, such as investigation for latent
digbetes by means of a glucose tolerance test if a donor is 10.be given
corticosteroids.

Leukapheresis should be performed as part of the {reatment of a patient with
chronic myeloid leukaemia only if approved by the patient's atiending
physician. It is inadvisable 1o use the leukocytes from such pafients.

4.7 Donor immunization and plasma for special purposes

471 Plasmapheresrs in donorts with naturally acqwred antibodies and other
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types of medically useful plasma

Plasma may be collected by plasmapheresis from donors who have
acquired immunity through natural infection or through active immuni-
zation with approved vaccines for their own protection, and from donors
with plasma useful for diagnostic purposes as a result of acquired or con-
genital underlying conditions. ‘

Donors with medically useful plasma may be identified by screening whole
blood donations and by examining patients convalescing from specific
diseasés or vaccinated individuals, eg. vetennary students who have
received rabies vaccine or military recruits who have been immunized with
tetanus toxoid. Unnecessary immunizations can be avoided by this

"approach, _ .

The following are examples of medically useful plasma:

= Antibody-rich plasma for control reagents in diagnostic tests, such as those
for anti-HIV, hepatitis A and B, cytomegalovirus, rubella, measles and
uncommon infectious agents; plasma should be collected in appropriately
jsolated premises when proeducts are being prepared that are known to be
capable of transmifting infection.

¢ Plasma containing antibodies to human cellular and serum antigens of

- diagnostic use, for example in HLA (human leukocyle antigen) typing
reagents, erythrocyte typing reagents and immunoglobulin allotyping
reagents.

* Plasma coniammg reagents usefut for diagnostic tests, such as reagin,
rheumatoid factors, heterophile antibody and C-reaclive protein.

= Faclor-deficient plasma for specific assays, such as factor-Vil-deficient
ptasma. Donors who have received factor VIIi are at increased risk of
transmitling hepatitis B, hepatitis C and HIV; their plasma should iherefore
be collected in appropriately |soiated premises.
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4.7.2

Precautions to be taken when handling blood or blood products
containing infectious agents

- All blood and plasma may contain unknown mfectzous agents and must be

473

handled accordingly. In addition, special precautions must be taken when
handling infected donors and blood products known to contam infectious
agents. The precautions to be taken might include:

~ isolation by means of the approprate timing or location of the
procedures, special labelling and quarantine of the products collected,
use of protective packaging with double wrapping in impervious plastic;

- disinfection of ail work surfaces and equipment with a disinfectant of
known efficacy, such as freshly prepared 0.25% sodium hypochlorite
solution;

— protection of staff by means of adequate traunnO, avoidance of aerosols
and use of gloves, gowns, masks and eye protection; it is strongly
recommended that such staff also be protected by immunization with

. hepatitis B vaccing;

— fulfilment of the labelling, shipping and waste-disposal requirements

appropriate to the etiological agents in question.

Immunization of donors
There is a clinically valid need for spec1ﬁc 1mmun0°10bu1ms and plasma
for therapeutic, prophylactic and diagnostic uses. Deliberate immmuniza-

"tion of healthy volunteers may be necessary in addition to collection

of plasma from convalesceént patients and donors selected by screening
for high levels of specific antibodies. The immunization of donors re-
quires informed consent in writing -and shall take into consideration
all the requirements of the previous sections.

Donors shall be immunized with antigens only when sufficient supplies of
material of suitable quality cannot be obtained from other appropriate
donors, from donations selected by screening, or in the form of safe and
efficacious licensed monoclonal antibodies. Donors must be fully
informed of the risk of any proposed immunization procedure, and
pressure shall not be brought to bear on a donor to agree to immunization.
Women capable of child-bearing shall not be immunijzed with erythrocytes

- or other antigens that may produce antibodies harmful to the fetus. Donors

of blood and those undergoing plasmapheresis shall, if necessary, undergo
investigations that can reveal liypersensitivity to a proposed antigen (see
also Part B, section 6).

An approved schedule of immunization shall be used. Every effort shall
be made to use the minimum dose of antigen and number of injections.
In any immunization programme, the following shall be taken into
consideration as a minimum: (a) the antibody assay; (b} the minimum level
of antibody required; {c) data showing that the dose, the intervals between
injections and the total dosage proposed for each antigen are appropriate;
and (d) the criteria for c0n51denng a prospective donor a non-responder .

for a given antigen. No donor shall be hyperimmunized with more than one

53

_45_



immunizing preparation unless the safety of the multiple procedure is
demonstrated.

Potential donors should be:

— informed by a licensed physician of the procedures, risks and possible
sequelae and how to report any adverse effects, and encouraged to take
part in a free discussion (which, in some countries, is ach|eved in small
groups of potential donors);

— encouraged to seek advice from their family doctor before agreeing to
immunization;

— informed that any licensed physician of their choice will be sent all the
information about the proposed immunization procedure;

- informed that they are free to withdraw consent at any time.

All vaccines used for immunizing donors shall be registered or recognized
by the national health authority, but may be administered at doses and with
schedules differing from those recommended for routine prophylactic
immunization. Erythrocyte and other cellular antigens shall be obtained
from an establishment approved by the national control authority.

Donors shall be observed for approximately 30 min following any
immunization in order to determine whether an adverse reaction has taken
place. Because reactions often occur 2-3 h after immunization, donors
shall be advised of this possibility and instructed to contact the facility’s
physician if a reaction is suspected in the first 12 h after immunization.
Reactions may be local or systemic. Local reactions, which may be

. immediate or delayed, take the form of redness, swelling or pain at the

474

injection site. Systemic reactions may include fever, chills, malaise,
arthralgia, anorexia, shortness of breath and wheezing.

Immunization with human erythrocyies

Erythrocyte donors. A donor of crythrocyles for the purposes of
immunization shall meet all the general health criteria for donors (see
sections 4.3 and 4.4). In addition, the donor shall not have had a blood
transfusion at any time.

The volume of erythrocytes drawn from a donor should not exceéd .
450-500 ml of whole blood in any eight-week period.

At each donation the donor shall be found to be negative for syphilis,
HBsAg, anti-HIV, antibody to hepatitis B core antigen (anti-HBc),
anti-HCV and antibodies to human T-cell lymphotropic viruses (anti-
HTLV). The serum level of aminotransferases should be within normal
limits as established by the national control authority.

Erythrocyte phenotyping shall be done for ABO as well as for C, D, E, c, e,
Kell and Fy®. Phenotyping for other specificities is often desxrable and is
recommended especially for Jk% Jk° Fy®, S and s. ~

Ideally erythrocytes obtained for immunization purposes should be frozen

. for at least 12 months before use and the donor should be recalled and

retested for anti-HIV, anti-HCV, anti-HBc, HBsAg and anti-HTLV before

the stored cells are used for immunization.
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Where suitable faciliti€s for freezing erythrocytes are not available,
national control authorities may authorize the use of cells from a single
donor to immunize no more than three persons (preferably who have not .
previously had a blood transfusion) in an initial 12-month period, during
which monthly determinations of anti-HIV, anti-HCYV, anti-HBc, HBsAg
and serum alanine aminotransferase should be made in both the donor and
the recipients. If, after 12 months, the initial three recipients show no
clinical or laboratory evidence of hepatitis, HIV infection or other
blood-transmissible diseases, the donor may be considered acceptable for
providing erythrocytes for immunization. As small a number of donors of
erythrocytes should be used as possible.

- Collection and storage of erythrocytes. Erythrocytes shall be collected under
aseptic conditions into sterile, pyrogen-free containers in an appropriate
proporton of an approved anticoagulant. They may then be dispensed in
aliquots under aseptic conditions into single-dose, sterile, pyrogen-free -
containers for storage. The microbiological safety of the dispensing-

- environment shall be validated..

Erythrocytes should be stored frozen for at least 12 months tO permit
retesting of donors for disease markers. The method selected should have
been validated such that there is 70% cell recovery in vivo. Erythrocytes
should be washed after storage to remove the cryoprotective agent. '

Adequatesterility data to support the requested shelf-life for stored
erythrocytes should be submitted by the manufacturer to the national
control authority. A test for bacterial and fungal contamination should be
made on all blood dispensed in aliquots in an open system (9). The test
should also be performed on atleast one single-dose vial from each lot of
whole blood that has been stored unfrozen for more than seven days. The
test should be made on the eighth day after collection and again on the
expiry date. Cultures for the stenhty test should be mamtamed for at least
14 days, with subculturing on day 3, 4 or 5.

Erythrocyte recipients. The following adc_lmonal testing of erythrocyte
recipients is necessary:

e The recipient should be phenotyped for ABO, Rh, Kell and Duffy
antigens before immunization. Kell-negative and/or Fy(a-) persons
should not receive Kell-positive or Fy(a+) cells except for the specific
purpose of producing anti-Kell or anti-Fy*. Only ABO- compatlble,
erythrocytes may be transfused. Matching of Jk*, Jk° Fy®, S and s
phenotypes is also desirable.

* Screening for unexpected antibodies by methods. that demonstrate
coating and haemolytic antibodies should include the antiglobulin
method or a procedure of equivalent sensitivity.

Prospective erythrocyte recipients in whom antibody screening tests
demonstrate the presence of erythrocyte antibodies (other than those
deliberately stimutated through immunization by the plasmapheresis
centre) should be asked whether they have ever been pregnant or had a
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transfusion, a tissue graft or an injection of erythrocytes for any reason.
This history should form part of the permanent record and should identify
the cause of immunization as clearly as possible. Recipients should be
notified in writing of any specific antibodies developed after injection of
erythrocytes. The national control authority should be notified annually in
writing of unexpected antibodies induced by immunization, and the
immunized donor should carry a card specifying the antibodies.

Immunization schedules. Exythrocytes used for immunization purposes
shall not be administered as part of any plasmapheresis procedure. Such
immunization may be performed on the saine day as plasmapheresis, but

only after it and as a separate procedure. -

- To minimize the risk of infection to the donor, the nnmumzatton schedu]e

should involve as few doses of erythrocytes as possible.

_ For primary immunization two injections of erythrocytes, each of about

1-2 ml and given three months apart, elicit antibody formation within three
months of the second injection in approximately 50% of volunteers; the
result is not }mprovcd by injecting larger amounts or giving more frequent
injections.

It is advantageous to choosé as donors of anti-D {anti-Rh } volunteers who
are already immunized, since useful levels of anti-D are then usually
attained within a few weelks of reimmunization. In some people, the level of.
antibody reaches its maximum within the first three weeks and will not
increase after further immunization. In others, antibody levels may
continue to rise for more than 12 months when injections of 0.5-1 ml of
erythrocytes are given at intervals of five to eight wecks. About 70% of
immunized volunteers. eventually produce antibody levels well above
100 IU/mi. Once attained, such levels can be maintained by injections of
0.1-0.5 ml of erythrocytes at intervals of two to nine months, as required. If
injections of erythrocytes are discontinued, ‘antibody levels usually fall
appreciably within 6-12 months.

The baseline antibody tltre of every recipient of erythrocytes should be
established, and the antibody response, including both type and titre,
should be monitored monthly. .

Erythrocytes to be used for immunization purposes should be selected, for

_each recipient, by a licensed physman

Risks to mc:pzents Recipients of exythrocytes for immunization purposes
may run the risk of: .

~ viral hepatitis (B and C) and I—IIV infection;

~ other infectious diseases;

~ HLA unmumzatlon,

— the production of unwanted erythrocyte antibodies that may. com-
plicate any future blood transfusion;

~ — afebrile reactionif the antigen dose is too great;
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~ the production of antibodies that may mterfere with future organ
transplantation if it is needed.

Record-keeping. Records of erythrocvie donors and of the reclpmnts of
their erythrocytes should be maintained and cross-referenced.

Collection of hlood and plasma

A number of precautions must be taken in the collection of blood and
plasma, as described in the following sections. -

Blood collection and apheresis procedures

The skin of the donor at the site of venepuncture shall be prepared by a
method that has been shown to give reasonable assurance that the blood
collected will be sterile. Blood shall be collected into a container by means
of an-aseptic method. The equipment for collecting the sterile blood may

‘be closed or vented provided that the vent is designed to protect the blood:

against microbial contamination.

‘With apheresis procedures, care shall be taken to ensure that the maximum
volume of erythrocytes is returned to the donor by intravenous infusion. If
the red cells cannot be returned to the donor, no further collection should

- be made uritil the donor has been re-evaluated. Several checks shall be

made to ensure that donors receive their own erythrocytes, including
identification of the containers of erythrocytes by donors before re-
infusion. Haemolytic transfusion reactions are avoidable, since they are
caused by the accidental infusion of incompatible erythrocytes. Personnel
involved in reinfusion procedures should be adequately trained to prevent
them. The signs and sympioms are hypotension, shormess of breath,
stomach and/ or flank pain, apprehension, cyanosis and hasmoglobinuria.

'If a haemolytic transfusion reaction occurs, the infusion of cells to all

donors at the centre concerned should be discontinued until the identity
of all containers of erythrocytes has been checked. Automated
plasmapheresis is preferred to manual plasmapheres&s in some institutions
because ofits greater safety

" Summary of minimum general requirements for apheresis

Equipment. This must be electrically safe and non-destructive for blood
¢lements; disposable tubing must be used wherever there is blood contact.
In addition, eqmpment must be accessible to detailed inspection and
servicing and its decommissioning should not significantly interrupt the
programme. It should also be pronded with suitable automatic alarms.’

Procedine. This must be non-destructive for blood elements and aseptic;
there must be adequate safeguards agamst air embolism.

Dispasables. These must be pyrogen-free, sterile and biocompatible (e g

there must be no activatton of enzyme systems)
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51.3

Adverse reactions

Provision must be made to prevent and treat any adverse Ieactions in
donors. As with any medical procedure involving the ireatment of
individuals, adverse reactions may occur with blood collection and
plasmapheresis. Almost all such reactions are mild and transient, but an -
occasional serious reaction may occur. The possibility of adverse
reactions, though remote, should be anticipated and adequate provision
should be made to ensure that care is available to donors. Initial and
continuing training in emergency care is mandatory for personnel. If any
serious adverse reaction occurs, a physician should be called:

Types of adverse reaction

Vasovagal syncope. This is most hkely to occur with new donors. The signs
and symptoms are hypotensmn, bradycardia, Syncope, sweating and
(rarely) convulsions.

Local infection, inflammation and haematoma at the phlebotomy site.
Reactions of this type are best prevented by adequate preparation of the
venepuncture site and by training phlebotomists in proper methods of
injtiating blood flow. The symptoms ‘are localized pain and redness and
swelling at the phlebotomy site,

Allergic and anaphylactoid reactions. These may occur during the

" introduction of saline into the donor while red cells are being processed, or

during reinfusion of red cells. The signs and symptoms are urticaria,
burning in the throat, tightness of the chest, wheezmg, pain in the zbdomen
and hypotension.

. Systernic infection. Care should be taken at all stages of plasmapheresis to

5.2

avoid the transmission of infectious organisms to the donor.

.Containers

The original blood container or a satellite attached in an integral manner
shall be ‘the final container for whole blood and red cells, with the
exception of modified red cells, for which the storage period after
processing should be as short as possible and certainly not longer than 24 h.
Containers shall be uncoloured and translucent and the labelling shall be
placed in such a position as to allow visual inspection of the contents. They
shall be sterilized and hermetically sealed by means of snitable closures so

that contamination of the contents is prevented. The container material

shall not interact adversely with the contents under the prescribed

conditions of storage and use. .

The specifications for containers should be approved by the national control
authority (10, 7).

if sterile docking devices are not available, closed blood-collection and
processing systems should be used to prepare blood components.
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Anticoagulants -

The anticoagulant solution shall be sterile, pyrogen-free and of a
composition such as to ensure that the whole blood and separate blood
components are of satisfactory safety and efficacy.

Cemmonly used anticoagulant solutions are acid~citrate—glucose, citrate—
phosphate~glucose -and citrate—phosphate-glucose—adenine; the amount
of adenine used varies in different couniries. Solutions of adenine, glucose
and mannitel used for red cell preservation may be added after removal
of the ptasma.

For plasmapheresis, sodium citrate as a 40 o/l solution is widely used as an
anticoagulant

Pilot samples

- Pilot samples are blood samples provided with each unit of whole blood or

of red blood cells. They shall be collected at the time of donation by the
person who collects the whole blood. The containers for pilot samples

~ shall be marked at the collection site before the samples are collected, and
‘the marking used must be such that the sample can be identified with the

corresponding unit of whole blood. Pilot samples must be collected by a

‘technique that does not compromise the sterility of the blood product.

Pilot samples should be attached to the final container in'a manner such that it
will later be clear whether they have been removed and reattached.

Identification of samples .

Each container of blood, blood components and pilot and laboratory
samples shall be identified by a unique number or symbal 50 that it can be
traced back to the donor and from the donor to the recipient The identity -
of each donor shall be established both when donor fitness is determined
and at the time of blood collection.

When blood-derived materials are translerred to a fractionation plant,
the following details shall be provided by the supplier:

— name and address of collecting centre,

— type of material,

— donor identification,

— _date of collection,

— results of mandatory tests,’

— conditions of storage,

— other details required by the fractionator,
— name and signature of responsﬂ:)le person,
— date.
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Part B. Requirements for single-donor and
small-pool products

8.

7.1
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General considerations

These requirements for single-donor and small-pool products cover the
methods used to prepare products directly from units of whole blood or.of
components collected by apheresis, starting with the testing of the units
and proceeding to the separation of the various cell and plasma protein
components. Among the products that may be prepared in small pools
(12 donors or fewer) are cryoprecipitated factor VIII and platelets. In
addition to tests on the units of whole blood that provide information on

‘the safety, efficacy and labelling of the components, specific tests are

included, where applicable, 10 ensure the quality of various components:

It is important to note that single-donor and small-pool products have
certain specialized uses other than therapeutic application to correct
deficits in patients. Although not dealt with further in these Requirements,
these uses include the stimulation of plasma donors with red blood cells in

. order to raise’ antibody levels for the preparation of anti-D (anti-Rh,)

immunoglobulin’ (12} and special blood-grouping reagents. It is of the
utmost importance that the donors of cells and plasma for such purposes
be carefully studied both initially and on a continuing basis to minimize the
likelihood of the transmission of infectious diseases to recipients. The use
of red cells, stored frozen, that have been demonstrated to be free from
infectious agents by retesting the domor 12 months after the initial
collection reduces the risk of such transmission to volunteers for
immunization.

Plasma donors may aIso be immunized with viral or bacterial antigens for
the preparation of specific immunoglobulin products. All donor
immunization procedures must be planned and carried out under the
supervision of a physician who is familiar with the antigens being used and
especially with. the reactions or complications that may occur. Donors
being immunized shall have been fully informed of all known hazards and
shall have given their written informed consent to the procedures.

Donor immunization practices are considered in more defail in Parl A,
section 4.7.

Minimum general requirements for apheresm are sammarized in Part A,
section 5.1.1.

Production and control
General requirements

Single-donor and small-pool products shall comply with any specﬂicatlons
established by the national control authority. Cellular blood components
and certain plasma components may deteriorate during separation
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or ‘storage. -Whatever the method of separation (sedimentation,
centrifugation, washing or filtration) used for thie preparation of cell
components, therefore, it is important that a portion of plasma protein
sufficient to ensure optimum cell preservation be left with the cells, except
when a cryoprotective substance is added to enable them to be stored for
long pericds in the frozen state, or additive solutions (for example
containing adenine, glicose and manhitol) are used for the same purpose
for liquid storage.

The methods employed for component separation should be checked before
they are introduced. The characteristics assessed might include yield of

- the component, purity, in vive recovery, biological half-life, functional behaviour
and sterility.

The nature and number of such checks should be determlned by the national
contro! authority.

Immedlately before issue for transfusion or for other purposes, blood
components shall be inspected visually. They shall not be issued for
transfusion if abnormalities of colour are observed or if there is any other
indication of microbial contamination or of defects in the container.

. Blood components shall be stored and transported at the appropriate

72
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temperature. Refrigerator or freezer compartments in which components
are stored shall contain only whole blood and blood components.
Reagents required for use in testing may be stored in a separate section of

- the same refrigerator or freezer provxded that they have been properly

isolated and are in suitable containers.

Testing of whole blood and plasma

Srem'n‘y
Each donation of whole blood intended.for transfusion and each

* preparation of component cells constitutes a single batch. Single batches

122

shall not be tested for sterility by any method that entails ‘breaching the
final contamer before the blood is transfuséd. .

The national control authority may require tests for sterility to be carried out at
regular intervals on final containers chosen at random and at the end of the
storage period. The purpose of such tests is to check on the aseptic technique
used for taking and processing the blood and on the conditions of storage.

Laboratory {ests
Laboratory tests shall be made on laboratory samples taken either at the

- time of collection or from the pilot samples accompanying the final

container, labelled as required in Part A, section 5.

in some countries, test reagents, in particular those used for bloed-grouping
and for .detecting anti-HIV, anti-HCV and HBsAg, must be approved by the
national control authority. :

The results of the tests shall be used for ensuring the safety and proper
labellmg of all. components prepared from units of whole blood.
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72.5 Tests for infectious agents
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Svphilis. Each donation of whole blood shall, if required by the national
control authority, be subjected to a serological test for syphilis. If so tested,
only units giving negative results shall be used for transfusion or
component preparation.

Viral hepatitis. Each unit of blood or plasma collected shall be tested for

HBsAg and anti-HCV by a method approved by the national control-
authority and only those giving a negative result shall be used (13). Units

giving a positive result shall be so marked, segregated and disposed of by a

method approved by the national control authority, unless designated for

the production of a reagent or experimental vaccine in an area designed

and segregated for such production.

In some countries plasma pools are also tested.

The label on the container or the record accompanying the container should
indicate the geographical source of the blood or plasma as well as whether and
how the material has been tested for HBsAg and anti-HCV,

Li\.rer function tests, such as serum transaminase determinations, are used in
some countries o detect liver damage that may be associated with hepatitis.

- Anti-HIV-1 and anti-HIV-2, Blood for transfusion and for use in the

preparation of blood components must be tested by amethod approved by
the national control authority for antibodies to FIIV-1 and HIV-2 and be
found 'negative. However, when other important factors outweigh the
benefits of such testing (e.g. in emergencies) formal arrangements,
approved in advance by the national control authority, should be in place
that enable the prescribing physician to have access to an untested product.
In all such cases, retrospective testing of the pilot sample shall be

_performed.
" Other infectious agenys. It is important for the national control authority to -

reassess testing requirements from time to time in the light of current

knowledge, the prevalence of infectious agents in different populations

and the availability of tests for serological markers of infection. For-
example, human retroviruses other than HIV have been described (HTLV

types 1 and 2) and more may be identified in the future.

Blood-grouping

Each unit of blood collected shall be classified according to its ABO blood
group by testing the red blood cells with anti-A and anti-B sera and by
testing the serum or plasma with pooled known group A (or single subtype
A,) cells and known group B cells. The unit shall not be labelled as 0 ABO
group unless the results of the two tests (cell and serum Droupmg) are in
agreement. Where discrepancies are found in the testing or the donor’s
records, they shall be resolved before the units are Jabelled.

In countries where polymorphism for the D (Rh,,) antigen is present, each

. unit of blood shall be classified according to Rh blood type on the basis of
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the results of testmcr for the D (Rho) red cell antigen. The D (Rh,) type shall
be determined with anti-D (anti-Rh,) reagents. -

with the high-strength antisera and sensitive techniques now available, itis.
usually considerad unnecessary to use the DV test if the cells are found to be
D-negative in routine testing.

Red cells

_Whole blood for the preparation of all components-shall be collected as

described in Part A, section 3, and tested as described i Part B, section 7.2.

Red cells shall be processed under aseptic conditions and whenever
possible in a closed system. The sterility of all components shall be
maintained during processing by the use of aseptic techniques and sterile
pyrogen-free equipment. The methods shall be approved by the national
control authority, and a written description of the procedures shall be
prepared for each product, covering each step in production and testing,
Proposals for any procedural modifications shall be submitted to the
national control authority for approval before they are implemented.

The following may be prepared for therapeuhc purposes (see pages 40-41
for definitions):

red cells;
¢ Ted cells suspended in additive sclution;
modlﬁed red cells:
~ red cells, leukocyte-depleted;
— red cells, leukocyte-poor;
— red cells, washed;
— red cells, frozen;
— red cells, deglycerolized.

Methods and rfmrng of separation ]
Red cells shall be prepared from whele blood collected in pIastlc bags orin
glass bottles.

Mulnple~p]astnc-bag systems with sterile dockmg devices are preferable
because they minimize the risk of microbial contamination by providing
completely closed systems. They are easy to handle and are disposable. The
use of glass botlles is cheaper but has the disadvantage that the system is then

, an open or vented-one. so that separation must be carried out under strictly
aseptic conditions in sterile rooms or lamirar-flow cabinets and microbiological
monitoring is necessary. The same conditions also apply.to the separation
procedure when plasma is transferred trom disposable singie plast‘lc bags to
separate containers.

All surfaces that come into contact with the blood cells shall be sterile,
biocompatible and pyrogen-free. If an open plastic-bag system is used, i.e.
the transfer container is not integrally attached to the blood container and
the blood container is opened after blood collection, the plasma shall be
separated from the cells under conditions such that the original container
is kept under positive pressure.until it has been scaled. If the separation
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procedure mvolves a vented system, ie. if an airway is inserted: into the
container for withdrawal of the p]asma the alrway and vent shall be sterile
and constructed so as to exclude microorganisms.

In some countries, the sterility of products prepared in open systems is
monitored by testing a sample of at least 2% of the units. The national control
authority should approve the system used.

The final containers for red cells (but not necessarily modified red cells)
shall be the containers in which the blood was originally collected or
satellite containers attached in an integral manner. If pilot samples are

-detached from the blood container during removal of any component,

such samples shall be reattached to the container of red cells. The removal
and reattachment of the pilot samples shall be recorded conspicucusly
(with a signature) on the label of the unit. The final containers for all other
components shall meet the requirements for biood containers given in Part
A, section 5.2. If the final container differs from the container in which the
blood was originally collected, it shall be given a number or other symbol
to identify the donor(s) of the source blood. Whenever appropriate, the
secondary final container shall be similarly labelled while attached to the
primary final container.

The timing and the method of separation (centrifugation, undisturbed-
sedimentation or a combination of .the two) will depend on the
components to be prepared from the donation. When platelets and
coagulation factors are being prepared from the same donalion, the
components shall be separated as soon as possible after withdrawal of the
blood from the donor.

Separation should preferably be effected within 8 h of blood donation. ,

When platelets and coagulation factors are to be prepared, it is especially
important that the venepuncture be performed in such a way as to cause
minirmal tissue damage so as to prevent the initiation of coagulation. The blood
should flow freely without interruption and as rapidly as possible, and be mixed
thoroughly with the anticoagulant

If platelets are to be prepared from a unit of whole blood, the blood shall be
kept at a temperature of 20-24°C for up to 8 h until the platelet-rich

“plasma has been separated from the red blood cells.

Red cells may be prepared either by centrifupation or by undisturbed
sedimentation before the expiry date of the original whole blood. Blood
cells shall be separated by centrifugation in a2 manner that will not increase
the temperature of the blood.

Sedimentation Is the least expensive method for separation of red blood cells
. and does not require special equipment. -

Repeated washing with saline and cenlrifugation and filtration are used to
reduce the number of leukocyles and platelets and the volume of trapped
plasma in red cells. Frozen red cells after thawing are also repeatedly washed
with special solutions to remove cryoprotective agents while also preventing
haemolysis.
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7.4.3

Exprry date

The expiry date of whole blood and red ce]ls prepared in a closed system
from blood collected in acid-citrate-glucose or citrate-phosphate-glucose
1s generally 21 days after collection. The time of removal of plasma is not
relevant to the expiry date of the red cells when the integrity of the
contamel is not compromised.

The shelf-life of stored blood has been extended to 35 days hy collecting the
blood in acid-citrate—giucose supplemented with 0.5 mmol/l adenine or in a
mixture of 0.5 mmol/] adenine and 0.25 mmol/l guanosine with extra glucose,
and to 42 days by adding a solution containing adenine, glucose and mannitol.
Recent studies indicate that it may also be possible io extend the sheli-life
of stored bloed o 35 days by collecting it in citrate-phosphate~glucose
supplemented with 0.25 mmol/l adenine and exira glucose.

When red cells are prepared-with very high erythrocyte volume fractions, an
expiry.date 14 days after collection is recommended in some colniries
because the cells may become glucose-deficient aiter this time. The
erythrocyte . volume fraction of red cells collected in citrate-phosphate—

glucose—adenine should not excesd Q. 9 jt the expiry date is mora than 21 days.

after collection.

The usefuiness of acid—citrate—g!ucose is limited by the significant reduction in
cell viability when the volume of cells co!lected is 'small, which is unavmdabre
for some donations.

Provided that sterility is maintained, the shelf-life of red cells is not
influenced by the method of separation used. However, if an open system
is used that does not maintain sterility, the expiry date shall be 24 h after
separation and the cells should be used as soon as possible. Red cells and
whole blood should be stored at 53 3 °C and transported with wet ice in
insulated boxes at 5+ 3 °C. Care should be taken not to place containers
directly on ice.

" Refrigerated whole blood and red celis wil warm up rapidly when placed at
room temperature. Every effort should be made to limit the periods during

which the products are handled at ambient temperatures in order to prevent the-

temperature from rising above 10°C until they are used.

Modified red cells
Red cells, leukocyte-depleted and red celb: levkeocyte -poor.

Because of the possrbllny of reactions, some countries require that red ceils
contain less than 2% of the leukocytes of the original whole blood.

Leukocyte depletion may be achieved by buify-coat removal, freezing and
washing, or by washing alone.

Leukocyte-poor red-cell concentrates are p'epared by ﬁltranon

Red cells, washed. Red cells can be washed by means of interrupted or
continuous-flow centrifugation. If the first of these methods is used, the
washing procedure shalt be repeated three times.

Centrifugalion should be carried out in refrigerated centrifuges. If such
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. Single-donor plasma shall be obtained by plasmapheresis or from units of
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equipment is not available, the washing solution shdula have a temperature of
5+3°C. )

Red cells can also be washed by means of reversible agglomeration and
sedimentation using sugar solutions.

Washed red cells should be transfused as soon as possible and in any case not
later than 24 h after processing if prepared in an open systern that does not
mainlain sterility unless the nationa! control autherity has specified a longer
shelf-life. They should be slored at all times at 5 +3°C.

Requirements for pilot samples, labels and storage and transport
temperatures are the same as those for unmodified red cells. .

Red cells, frozen and red cells, a‘eg[ycerol:zea' Red cells less than six days old
are usually selected for frcezmg in order to mmmuze 1oss of yield due to

. haemolysis during processing,.

Frozen red cells are red cells that have been stored ccmtmuously at low
temperatures (-65 °C or below) in the presence of a cryoprotective agent.
The red cells must be washed to remove the cryoprotective agent before

- use for transfusion. The methods of preparation, storage, thawing and

washing used should be such as to ensure that at least 70% of the
transfused cells are viable 24 h after transfusion. Storage at temperatures

* below -65 °C is usually necessary to achieve 70% recovery.

The cryoprotective agent in most common use is giycerel, The temperature of
" storage should be between ~65°C and 160°C depending on the glycerol
concentration used,

The shelf-life of frozen cells below —65°C is at least three years and may be
much longer under certain circumstances, but the reconstituted (thawed and
washed) red cells should be used as soon as possible and not later than 24 h
after thawing unless a closed system is used. '

Frozen cells are usually shipped in solid carbon dioxide (“dry ice®) or liquid
nitrogen,.depending upon the glycerol concentration used. Deglycerolized red
cells should be stored at a temperature of 1-6°C and shipped at 5+ 3°C.

Requirements for pilot samples and labels are the same as those for
unmodified red cells.

Plasma

whole blood that comply with the requirements of Part A sectlon 3, and
Part B, sectxon 7.2.

Fresh-frozen plasma and frozen plasma should be stored in carefully
monitored freezers eqmpped with recording thermometers and audio and

“visual alarms to give warning of mechanical or electrical failure. If

refrigeration is interrupted for longer than 72 h and the temperature rises
above -5 °C, the product may .no longer be considered as fresh-frozen
plasma, although testing may indicate that reasonable amounts of factor
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VIH remain if the plasma has not become liquid. Repeated ﬂ1avﬁhg and
freezing may cause denaturation of plasma constituents and cause
prekallikrein activation.

Plasma, fresh-frozen ) )
Fresh-frozen plasma shall be prepared by separating plasma from whole .

‘blood and freezing it rapidly within 8 h of coliection,

Ideally, Iresh frozen plasma should be prepared by rapid freezing using a
combination of solid carbon dioxide and an organic solvent such as ethanol. If
this procedure is used, it should have been shown that the container cannot be
penetrated by the solvent or substances leached from the container into the
contents. Fresh-frozen plasma should be stored at or befow —20°C, and below
—30°C if to be used for transfusion purposes.

Before use for infusion, fresh-frozen plasma should be thawed rapidly at
30-37 °C. Agitation of the container and/or circulation of water at a temperature
of 37°C during the thaw cycle will speed thawing. Once thawed, fresh-frozen
plasma must not be refrozen. it can be stored at ambient temperature and
should be used within 2 h of completion of thawing.

Fresh-frozen plasma shall have an expiry date one year from the date of
collection.

. Before its expiry date, fresh-frozen plasma may be used jor preparing
cryoprecipitated factor VIIL 1t may be used for the preparation of other pocled
ptasma fractions (e.g. factors 1, I, VII, VIil, IX.and X) at any time, even atter its
expiry date.

Plasma, frozen )

Frozen plasma is, by definition, a plasma separated from whole blood
more than 8 h after the latter has been collected, but the delay should be as
short as possible. Frozen plasma may be used directly for transfusion or
fractionation, or it may be fregze-dried as single-donor units. Plasma may
be combined in small pools before freezing if it is to be used to prepare
freezc—dned plasma.

The national control authority should determine the specific requirements for
frozen plasma.

If frozen or freeze-dried plasma is intended to be used directly in patients-
without farther processing, the blood shall be collected in such a manner
and in containers of such a type as to allow aseptic handling, e.g. by means
of closed systems.

In some countries, frozen plasma s given an expiry date five years from the
date of collection.

Whenever the container of frozen plasma is opened in an open procedure,
the method of handling shall avoid microbial contamination; as an
additional precautlon sterile rooms or laminar-flow cabinets can be used.
Delay in processing shall be avoided, and the ambient conditions shall be
regulated $o as to minimize the risk of contamination,’

Plasma may be pooled at any time after collection.
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7.6

Plasma, freeze-dried
Freeze-dried plasma shall be made from single units or small pools of
fresh-frozen plasma or frozen plasma.

The storage conditions and expiry dates of different forms of freeze-dried
plasma shall be approved by the national control authority. The product
normally has a shelf-life of five years when stored at 5+ 3 °C, but this will
depend on the source material, storage conditions and residual moisture in
the product. Pooled freeze-dried plasma has a significant potential for the
transmission of infectious diseases. This is likely to be substantially
diminished by the introduction of viral inactivation procedures applicable
to plasma.

Plasma, recovered
Recovered plasma intended to be pooled for fractionation sha]l not be
used directly for transfusion; a preservative shall not be added.

Plasma may be separated from whole blood at any time up to five days after
the expiry date of the blood. The method used for separation shall avoid
microbial contamination. As an additional precaution, sterile rooms or
laminar-flow cabinets can be used. .

If the plasma has been pooléd, it shall be stored and transported frozen at '
or below -20°C.

Plasma, platelet-rich
Platelet-rich plasma is a preparation containing at least 70% of the
platelets of the original whole blood.

The preparation shall be separated by centrifugation, preferably within 8 h
of collection of the whole blood. The temperature and time of processing
and storage shall be consistent with platelet survival and maintenance of

" function.

To achieve the desired haemostatic effect, platelet-rich plasma shall be

_transfused as soon as possible after collection, and not later than 72 h

afterwards, unless stored at 22 +2°C jn containers approved for a longer
storage penod

Platelets

Platelets shall be obtained by cytapheresis o from whole blood, buffy coat
or platelet-rich plasma that complies with the requirements of Part A,
section. 5, and Part B, section' 7.2. Aspirin ingestion within the previous

~ three days precludes a donor from serving as a source of platelets.

" Whole blood or platelet-rich plasma from which platelets are derived
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shall be maintained at 22+ 2 °C until the platelets have been separated.
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. The separation shall preferably be performed within 8 h of collection of

the whole blood. Blood shall be obtained from the donor by means of a
single venepuncture giving an uninterrupted flow of blood with minimum
damage to the tissue. It must have been demonstrated that the time and
speed of centrifugation used to separate the platelets will produce a
suspension without visible aggregation or haemolysis.

. The national control authority shall determine the minimum acceptable

number of platelets that should be present in the products prepared (e.g.
5.5X10'9). .

A pH of 6.5-7.4 shall be maintained throughout storage of platelets. The
volume of plasma used 10 Tesuspend platelets will be govemed by the
required pH of the platelet suspension at the end of its shelf-life, but shall
be noless than 50 + 10 mlL

Licensed artificial suspension media may be used to replace ptasma

Platelels stored at 5°C are inferior to the same product stored at 224:2°C. Cold
storage should be avoided where possible.

When stored at 22+2°C, platelet products shall be gently agitated

throughout the storage period.

" Platelet products with high platelet counts that are stored at 22+ 2°C may need
to contain as much as 70 ml of plasma or more if the pH is to be maintained
above 6.5 throughout the storage period. This period may be as long as seven
days for containers made of certain special plastics, but it is prudent {o restrict
platelet storage to five days because of the risk of bacteriat contaminants.

The product should be ABO typed and, in countries where D (Rh,) is poly-
morphic, D (Rh,) typed; it may also be desirable to know the HLA type.

The material of which the final container used for platelets is made shall

_ notinteract with the contents under normal conditions of storage in such a

7.6.1

mannes as to have an adverse effect on the product.

The requirements for labelling the final container are given in section 7.9.
In addition to the customary data, the label shall bear: (a) the
recommended storage temperature; (b) the statement that, when stored at
22+2°C, the platelets should be gently agitated throughout storage to
obtain maximum haemostatic effectiveness; and (c) a statement to the

effect that the contents should be used as soon as possible, and preferably

within 4 h once the containers have been opened for pooling.

Monitoring the quality of plate!ets

Units randomly selected at the end of their shelf-life shall be tested ona. .

regular basis. They shall be shown to have: (a) plasma volumes appropriate
to the storage temperature; and (b) a pH between 6.5 and 7.4,

The number of units and of platelets to be tested shall be specified by the .

national control authority.

Some countries require there 1o be no visible contamination by red celis.
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The expiry date of platelets processedina ciosed system shall be 72 h after -
the original whole blood was collected, unless they are stored in a plastic
container approved by the national control authority for a longer storage
period.

Platelets prepared in an open system should be used within 4 h of preparation
If stored at 224-29°C, unless the procedure used has been shown 1o allow a
longer storage perjod.

Single-donor platelet coneenirates may be pooled for one recipient under
aseptic conditions before issue. Such small pools should be used as soon as
" possible, and within 4 h of preparation if stored at room temperature.

Leukocyles

Leukocytes are obtained by the separation of whole blood or by apheresis,
and may contain a large number of platelets and red blood cells, depending
on the method of preparation. When leukocytes are obtained from units of
whole blood, such units shall comply with the reqmrements of Part A, -
section 5, and Part B, section 7.2.

The methods used to process leukocytes shall comply with the
reqiiirements and recommendations given in section 7.4.1 for the
separation of red cells.

The label on the final contamer shall bear, in addition to customary data,
instructions to use the leukocytes as soon as possible and in any case not
more than 4 h after the container has been opened for pooling. The
temperature of storage and transport shall be 22 +2.°C.

Leukocytes can be separated from blocd by centrifugation, sedimentation or
leukapheresis. To obtain a sufficient number, the leukocytes . from units
obtained from several healthy donors may have to be pooled. .

" Leukapheresis by confinuous-flow filtration or centrilugalion is the most
efficient way of obtaining leukocytes, since it gives large numbers of
high-qguality cells from a single donor. .

If centrifugation of whole.blood is used, 30-60% of the Ieukocytes present i in
the original whole blood may be recovered. .

Approximately 90% of the leukocytes present in the original whole blood can
be separaled by sedimentation of the red cells, accelerated by the addition of
suitable substances with high relative motecular mass.

Leukocytes should be negative for cytomegalovirus,

The product shoutd be ABO typed and, in countries where D (Bh,} is-
polymorphic, D (Rh,) typed; it may also be desirable to determine the HLA
type. If not HLA typed, leukocyles should be irradiated.

The large number of red cells present in products prepared by some
methods makes compatibility testing before transfusion necessary.
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Testing of leukocytes
The number of units to be tested and the leukocyte yield (number) reqmred
shall be speclﬁcd by the national control authority.

Expiry date

- The expiry date of leukocytes shall be 24 h after collection of the original

7.8

whole blood.

Cryobrecipitated factor Viif

Cryoprecipitated factor VIILis a crude preparation of factor VIIL It shall
be obtained from single units or small pools of plasma derived either from

"units of whole blood that comply-with the requirements of Part A, section

5, and Part B, section 7.2, or by plasmapheresis.

The product may be prepared as a pool from a small number of donanons
usually four'to six bul not exceeding ten. It may be freeze-dried. However,
preparations of cryoprecipitaied factor VI carry the risk of viral transmission
unless they have undergone specific virucidal procedures during manu-
facture.

The method of thawing and harvesting the cryoprecipitate shall have been
shown to yield a product containing an adequate activity of factor VIII (see
section 7.8.1).

In procuring source material for coagulatlon factors, the following
technical considerations should be borne in mind:

* In order to prevent coagulation, venepuncture should performed in
such a way that tissue damage is minimal. The blood should flow freely
without interruption, and be mixed thoroughly with anucoavulant
during collection.

¢ Microbjal contamination should be avoided during separation of the
plasma by using multiple-plastic-bag closed systems or laminar-flow
cabinets if an open procedure is used.

e The recovery of factor VIII depends on the interval between

venepuncture and freezing of the plasma, the temperature at which the
plasma is held and the fréezing method. While a useful product may be
obtained with plasma frozen as late as 18-24 h after phlebotomy,

freezing the plasma as early and as, rapldlv -as -possible is strongly

recommended

» Ideally, fresh-frozen plasma should be prepared by rapid freezing using -

a combination of solid carbon dioxide and an organic solvent such as
ethanol. Fresh-frozen plasma should be stored at or below ~20°C.

Contamination of the plasma by the solvent or leaching of substances-

from the container into the plasma should be avoided.

» Ifthetemperature of the thawed plasma exceeds 2 °C, ahigh proportion
of the factor VIII is lost in the supernatant. During thawing or
separation of the supernatant plasma, therefore, the temperature
should not be allowed to exceed 2 °C. The plasma may be separated
while there is still a small quantity of the ice present in the plasma

"
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container. Increasing the speed of thawing by c'u'cﬁlating air or water at
a temperature of 0 °C is believed to increase the yield of factor VIII.

Testing of cryoprecipitated factor VIl

Randomly selected units shall be tested for potency and sterility on a
regular basis. The number of units to be tested shall be specified by the
national control authority. The freeze-dried preparation shall dissolve
without any signs of precipitation in the solvent recommended by the
manufacturer within 30 min when held at a temperature not exceeding
37°C. .

The potency of cryoprecipitated factor VIII shall be compared with that of
an appropriate plasma or intermediate-purity standard, by measuring its
ability to correct the prolonged activated partial thromboplastin time of
haemophilia A plasma or by another suitable method.

‘When cryoprecipitated factor VIII is produced from fresh-frozen plasma
(frozen within & h of donation), the yield should be greater than 400 TU/1
of starting plasma. Plasma frozen after this time will yield less
cryoprecipitated factor VIIIL

. In many laboratories, the average yield of factor VIl is 400 JUA of starting
plasma The average yield of factor VIl as freeze-dried cryoprecipitate is then at
least 300 /I of starting plasma. Whethier this yield can be obtained elsewhere
will depend on local technical possibilities, In some countries, the yields will be
much lower, and the nalional control authority should decide as
to the vield that is acceptable.

Expiry date
The frozen product shall be stored at or below -20°C (if possible below

" -30°C) and shall havé an expiry date one year from the date of collection.
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The freeze-dried product shall be stored at 543 °C and shall also have an
expiry date one year from the date of collection. After thawing or
reconstitution, cryoprecipitated factor VIII should be kept at 20-24°C.
It shall be used as soon as possible and in any case not more than 4 h after
its container has been opened for pooling or reconstitution.

Labelling

" After having been tested and before being issued for transfusion, units of

single-donor and small-pool products shall be identified by means of
container labels-that clearly state at least the following information:

— the proper name of the product;

~ the umque. number or symbol identifying the donor(s);

— the expiry date, and when approprate, the expiry time after
reconstitution;

- any special storage conditions or handling precautions that are
necessary;

— areference to a package insert containing instructions for use, warnings
and precautions;
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— the name and address of the blood donor centre and, where apphcable
the manufacturer and distributor:
— the average contentin International Units of activity, where appropriate.

The results of red cell grouping shall be stated on the label of whole blood,
red cells, fresh-frozen plasma (for clinicaluse), platelets and leukocytes but
not necessarily on that of cryoprecipitated factor VI

Part C. Requirements for large-pool products

8.

a1

9.2

Introduction

'A number of requirements common to albumin, plasma protein fraction,

immunoglobulin preparations and coagulation-factor concentrates are

_given in Parts A and B, sections 3-7. However, for clarity, it has proved

convenientt to bring together in Part C certain specific requirements
applicable to these products when manufactured on a large scale.

The source material for the large-scale preparation of blood products,

should comply with the relevant provisions of Parts A and B.

Buildings

- The buildings used for the fractionation of plasma shall be of suitable size,

construction and location to facilitate their proper operation, cleaning and
maintenance in accordance with the requirements of Good Manufacturing

Practices for Pharmaceutical (7) and Biological (8} Products. They shall

comply with the Guidelines for National Authorides on Quality Assurance
for Biological Products (6) and in addition provide adequate space,
lighting and ventilation for the activities listed below.

Each of listed activiies is an important integral part of' the preduction
procedure, and countries wishing 10 start manufacturing large-pool blood
products and related substances should not do so unle55 adequate provision
can be made for all of therm, .

Storage of whole blood and plasma
‘Whole human blood and plasma shall be stored frozen or refrigerated in

" separate facilities that are used only for this purpose. The source materials
shall remain in quarantine until the results of testing show that they are .

suitable for introduction into the fractionation premises.

Separation of.cells and fractionation of plasma

Cells shall be separated and plasma fractionated in a building isolated from
those where non-human proteins or microbiological materials, such as
vaccines, are manufactured or processed and separate from the animal

‘house.

In some countries, cell constituents are separated in an area separate from that
where plasma is fractionated.
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Supply and recovery of ancillary materials

Adequate facilitics shall be provided for the supply of ancillary materials,
such as ethanol, water, salts and polyethylene glycol.

Facilities for the recovery of organic solvents used in fractlonatnon may also be
provided.
Viral inactivation

A. separate area shall be provided for all processing subsequent to the
completion of viral inactivation procedures when these are carried outata

stage in production before aseptic dispensing and filling (see section 9.5).

Freeze-drying, fi Ihng, packaging, labelling and storage

Separate facilitics shall be used for the freeze-drying, filling, 1abe111ng and -
packaging of containers. A. separate area shall be provided for the storage
of labels, package inserts and packages. Another separate area shall be
used for the storage of final containers before dispatch.

Keeping of records

Adequate provision shall be made for keeping records of all donors,
materials, fractionation steps, quality-control procedures and results, of
the distribution of the final products and of the disposal. of potentially
infectious materials, Records should be retained for at least two years .

. beyond the expiry date of the products to which they relate.

Some manufacturers might wish to extend ihis period to cover any future legal
disputes.
Quality control

Separate facilities shall be provided for quality control, including
haematological, biochemical, physicochemical, microbioclogical, pyrogen
and safety testing,

Disposal of infective material
Provision shall be made for the suitable disposal of potentially infectious

* materials by autoclaving or incineration according to good manufacturing

practices.

The disposal of these materials should comply with local legislation.

Equipment ,
Equipment used for the collection, processing, storage and distribution of

source materials and large-pool blood products shall comply with the
requirements of Good Marniufacturing Practices for Pharmaceutical (7)

and Biological (§) Products.
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1.

1.1

1.2

1.3

Particular attention shall be paid to:

* The maintenance, monitoring and recoxding of the operation of
continuously operating cqulpment the validation of its reliability and
the provision of stand-by equipment.

* The suitability and compatlblht_\r of the surfaces of all materials (e.g.

filter medium, glass, stainless steel, plastic and rubber) that come into
contact with the products.

Metal surfaces that come into contact with proteins should be resistant to
scratching. The surfaces of seme materials can denatuie certain proteins or
activate certain coagulation factors.

e The ease and efficiency with which equipment can be cleaned 'and,
where necessary, sterilized. Any bactericidal agent used shall be
capable of being completely eliminated before the equipment is nsed.

Caution should be exercised in the use of detergents because of their possible
effects on the final product; tests should be made to ensure that they do not
have any adverse effect on it.

* The provision of suitable facilities for decontamination and for the
disposal of potentially infective materials and equipment.

Provision of support services

A mamber of support services are essential for the fractionation of source
materials.

Water supply

An adequate supply of suitable pyvrogen-free water shall be provided for
use during the fractionation process and for the reconstitution and/or
dilution of the plasma fractions before filing and freeze-drying.

‘The two most commonly used types of water are pyrogen-free distilled water
and pyrogen-free deionized water, each of which should be maintained at
80°C. Water preparation and delivery systems should be tested at regular
intervals for endotoxin content and conductance, The water system should be
a continuously circulating one and should have no dead ends.

Water for injections is generally used for the preparation of final products {14).

Steam supply . ) .

An adequate supply of steam shall be provided for the operation of
sterilizing and cleaning equipment. The steam shall be clean and have the
quality of water for i injections.

Other s&pport facilities

Other support facilities required are:

¢ A supply of electrical and thermal enérgy.
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¢ A means of refngerallon for:

= storing various source materials and fractlons

— keeping the various fractionation areas at the correct temperature

— keeping the process equipment at the correct temperature;

— storing final products under test;

— storing final products awaiting dispatch. :

* A system of ventilation providing the following two grades of filtered

air:

— air filtered to remove particles of 5 pm or greater in diameter, which
shall be supplied to the entire work area; and

— air passed through a filter with a retention capacity of more than
99.95% for particles greater than 0.5 pm in diameter, which shall be
supplied at a positive pressure to areas where aseptic dispensing is to
‘take place.

Other support facilities may inciude solvent.recovery and a sewage disposal

service. Sewage disposal must be carried out in accordance with the sanitary
standards of the competent health authority.

Proteinaceous sewége from a plasma processirig plant is highly: nitrogenous
and has a high biclogical oxygen demand; it should l_hereiore not be
discharged untreated. :

These support facilities shall be Jocated separately from the main process

areas and in a place where the conditions (light, physical access, etc.) are -

conducive {0 the establishment of effective and routine preventive

~ maintenance programmes. The equipment shall incorporate devices

capable of monitoring and recording its operation so as to ensure the safety
both of the material being processed and of the process operators. In this

way a proper record of the operations of support facilities can be kept and,’
. where necegsary, entered into the process record of the product batches.

‘The equipment shouid be such as to ensure that both the fractionation process
and the proteins are protected if the support services are interrupted. To this

end, adequate spare equipment and emergency reserve systems.should be

available, serviced by engineering staff skilled in the maintenance and repair of
such equipment.

Personnei

The plasma fractlonatlon plant shall be under the direction of a demgnated
qualified person who shall be responsible for ensuring that all operations
are carried out properly and competently. The director shall have a good
working knowledge of the scientific principles involved and shall be

-responsible for ensuring that employees are adequately trained, have -

adequate practical experience and are aware that accepted good practices
should be applied in their work..

The personnel involved in quality-control functions shall be separate from
those involved in production. The head of the quahty -control department
shall be responsible only'to the director.
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© Where appropnate personnel shall wear gowns, masks, boots, gloves and

€ye protectors.

Personnel should be medically examined at regular intervals. Those
known to be carriers of specific pathogenic organisms that may adversely
affect the product shall be excluded from the production area.

 Vaccination against hepatitis B is strongly recommendéd for employees

13,
13.1

routinely exposed to blood or blood products.

Production control
Fractionation of sourcé materials

The general conditions for the large-scale fractionation of source materials
to prepare prophylactic or therapeutic blood products shall comply with
Good Manufacturing Practices for Pharmaceutical (7) and Biological (8)
Pioducts and shall be approved by the national control authority.

Most physical and chemical techniqués of protein separation may be used
for the preparation of plasma fractions, provided that they yield protein
preparations that have previously been shown to be safe and effective.

The fractionation procedures used shall give a good yield of products
meeting the quality requirements of international or national anthorities.
Fractionation shall be carried out in. such a manner that the risk of
microbiological contammatxon and protem denaturation is minimized.

The safety of fracllonallon steps may be increased by using protected or closed
systems. Reproducibility may be increased by the use of automation.

The biclogical characteristics of the products (such as antibody activity,
. biotogical half-ife and in vivo recovery of the proteins) shoutd not be affected

by the fractionation procedures to the extent that they are unacceptable for

clinical use. '

Methods shall be used that exclude or inactivate pathogenic organisms,
in particular hepatitis viruses and human retroviruses, from the final

products intended for clinical use. Manufacturers shall validate the ability

of their manufacturing processes to inactivate and/or remove potential
contaminating viruses by the use of relevant model viruses,

There is increasing evidence that certain manufacturing procedures,
coupled with strict control to ensure that the final product complies with
precise specifications, result in-a prodict free from HIV, hepatitis B and
hepatitis C infectivity.

For coagulation products, viral inactivation and removal methods such as

" chromatography or treatment with dry heat, wet heat, steam under
. pressure, heated organic solvents or solvents/detergents shall be used, in

combination with other methods thar have been shown to be successful in

reducing or elimipating the risk of HIV and hepatitis virus transmission.
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Donor screening and viral inactivation procedures used in manufacturing
plasma coagulation concentrates have significantly improved the safety of
these products.

Fibrinogen prepared from plasma pools continues to carry a risk of
infection unless it is treated to remove or inactivate viruses. Where
large-pool, virally inactivated fibrinogen concentrates are not available,
cryoprecipitated factor VIII prepared from individual units or small pools
of plasma is preferred as a source of fibrinogen. Approximately 150 mg
of fibrinogen is contained in the cryoprecipitate from one unit of plasma
(200 ml) frozen within 8 h of collection from the donor.

The operating manual for the fractionation procedure shall specify the
times of sampling of the products and the volumes to be taken at each: stage
of the process as well as the tests to be made on the samples.

‘Where appropriaie, all materials used for fractionation shall be tested for
microbiological contamination, identity, purity, endotoxin content and
toxicity in accordance with The international pharmacopoeia (14, 15) or
national pharmacopoeia.

Certain procedures, equipment and materials may introduce contaminants -

" jnto the final product that can induce allergenic or immunogenic responses

134141

in recipients. The quantities of such contaminants in the final product shall
be minimized. For example, where monoclonal antibodies are used for
product purification, the residual concentration in the final product must
be below clinically reactive levels.

It is advisable fo use air filtration under positive pressure during fracuonanon to
‘ exclude airborne allergenic dust .

Preservatives and stabifizers _

No preservatives shall be added to albumin, plasma protein fraction,
intravenous immunoglobulin or coagulation-factor concentrates either
during fractionation or at the stage of the final bulk solution. Antibiotics

. shall not be used as preservatives or for any other purpose in the

13.2

fractionation of plasma.

To prevent profein denaturation, stabilizers may be added. Such
substances shall have been shown to the satisfaction of the national conirol
authority not to have any deleterious effect on the final product in the
amounts present and to cause no untoward reactions in humans.

Stable solufions of immunoglobuling may be prepared in approximately 0.3
mol/1 glycine or 0.15 mol/l sodium chloride. In some countries, thiomersal and
sodium timerfonate are not permitted as preservatives in intramuscular
immunogfobulins.

Storage and control of source materials

At all stages of the manufacturing process, the source materials and

. resulting fractions shall be stored at temperatures and under conditions
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shown to prevent further contamiination and the growth of micro-
organisms, to protect the identity and the integrity of the proteins and to
preserve the biological activity and safety of the products.

If similar materials are stored tdgether, the places allocated to them shall
be clearly demarcated.

All source materials and resulting fractions shall be fully identified at all
times; such identification shall include the batch number of all i In-process
frachons and final confainers awaiting labelling.

13.2.1 In-process controf
Source materials are subject to bioclogical varability and the products
resulting from protein separation will contain various amounts of other
protein components of plasma. It is essential, therefore, to establish a
monitoring system such that the safe operating limits of each process are
maintained.

The main information collected is on variations fn physical conditions
{temperature, pH, ionic strength, timing, eic.) and in the number and species of
contaminating organisms.

Owing io the numerous and interdependent factors invoived, there are no
universally accepied spetifications for such in-process guality-assurance
systems. For this reason, the information collected should be’ combined with
data from previous experience with the same manufacturing process to ensure
production control appropriale to the quality requirements of the final product

13.2.2 Record-keeping
Records shall be kept of the performénce of all steps in the manufacture,
quality control and distribution of large—pool blood products and re]ated
substarices (7, 8).

-These records shall:

— be original (not a transcription), indefible, legible and dated;

— bemade at the time that the specific operations and tests are performed;

— identfy the person recording the data as well as the person checking
them or authorizing the continuation of processing;

— bedetailed enough to allow all the relevant procedures performed to be

" clearly reconstructed and understood;

— permit the tricing of all successive steps and identify the relationships
between dependent procedures, products and waste materials;

—~ bemaintained in an orderly fashion that will permit the retrieval of data
for a period consistent with shelf-lives and the legal requirements of the
national control authority and. if necessary, “allow a prompt and
complete recall of any particular lot;

~ show the lot numbers of the materials used for’ specified lots of
products;

— 1indicate that processing and testing were carried out in accordance with

-procedures established and approved by the designated responsible
authority.
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Control of albumin and plasma protein fraction

Source materials should be processed in such a manner that the albumin in
the solutions manufactured will be changed as little as possible and will not
cause undesirable reactions in the recipients. Source materials may contain
either vasoactive substances or substances capable of generating or
releasing endogenous vasoactive substances. Such substances may also be
formed in the course of fractionation, and consequently contaminate the
albumin and plasma protein fraction. To guard against this possibility,
adequate in-process controls and the testing before release for
prekallikrein activator activity are mandatory for albumin solutions of
purity less than 95% (such as plasma protein fraction) containing 35-50 g
of protein per litre. Such testing is also recommended for highly purified
albumin products {purity greater than 95%).

Within 24 h of the start of filling, albumin and plasma protein fraction in
solution shall be heated in the final container to 60+ 0.5°C and main-
tained at-that temperature for not less than 10 h but not more than 11 h
by a method that ensures uniform heat distribution throughout the batch.
Although pasteunzatlon at the final bulk siage may be poss1b]e this
approach requires careful validation before use.

Special attention should be given to microbial contamination of source
material and intermediates, since soluble microbial substances, especially
endotoxins, may accumulate in the finished albumin solution. In addition,
it is possible that small amounts of endotoxin, present even in products for
which satisfactory results have been obtained in tests for pyrogens, may
have a cumulative effect in recipients receiving large product volumes in
relatively short periods of time, as, for example, in therapeutic plasma

_.exchange.

In some countries, information is being collected about the usefulness of
quantitative Limulus assays for the presence of endotoxin.

Thein-process controls should be capable of detecting contamination with
bacteria and moulds. In addition, care should be taken to ensure, by a
method that shall be validated, that all equipment and reagents used in' the
manufacturing process are scrupulously clean. and free from toxic
materials. .

Stabitity of albumin solutions

The stability of solutions of albumin and plasma protein fraction (that have
been beated for 10-11 h at 60 °C) shall be tested by heating adequate
samples at 57°C for 50 h. The test solutions shafl remain visually
unchanged when compared to control samples that have been heated for
only 10-11 hat 60°C.

The thermal stability of albumin solutions shall be taken into consideration
by the national control authority in determining the expiry dates.
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The physicochemical quality of stored albumin solutions, as meastred by the
formation of dimers and particuiarly polymers, is influenced by:

— the guality of the starting plasma;

— the quality of the fractionation, particularly with respect to the degree ol
purity achieved and the numbér of repreclpnatlon and reheating
procedures involved; and

— the storage conditions with respect not only to temperature and time but
also to the physical state and concentration of the solutions.

With regard to the thermal stztility of albumin solutions, the following generai'
staternents may be mede:

* The addition of siabilizing chemicals is necessary Commonly used
products are sodium octanoate and sodium acetyltryptophanate.
- o Albumin prepared from aged liquid or dried plasma is less stable than
albumin made from fresh-{rozen plasma.
* Reprocessing steps, such as reprecipitation and reheating, may reduce the
+ stability of albumin solutions. .
+ Onlong-term storage, albumin solutions are more stable at 5£3°C than at
32-35°C. Long-term storagé above 30°C should be avoided.

14.2 Con trof of bulk material

14.21 Tests on bulk material
Tests on the bulk powder or solution shall be made if the manufacturer
sends the material to another institution for further processing. Samples
for these tests shall be taken under conditions that do notimpair the quality
of the bulk material. Tests shall be carried out on a spectally dissolved
sample processed to a stage equivalent to the final product, after
sterilization by fiitration. The t€sts shall be those hsted n secnons 143.2
to 14.3.7 inclusive.

14.2.2 Storage
The bulk material shall be stored as liquid or powder in sealed containers
under conditions thar minimize denaturation and the multiplication of
microbial agents. '

14.3 Control of the final bulk solution

14.3.1 Preparation _
The final bulk sohtion shall be prepared from bulk powder or by the
dilution of concentrates by a method approved by the national control
authority. It shall meet all of the requirements of sections 14.3.2 to 14.3.7
inclusive '

143, 2 Concentration and purity '
The albumin concentration in final buIL albumin solutions shall be
between 35 and 265 g/1. Not less than 95% of the proteins present shall be
albumin, as determined by a suitable electrophoretic method after the
sample has been heated for 10-11 hat 60 °C.

~73-



The protein concentration in final bulk solutions of plasma protein
fraction shall be at least 35 g/l. Plasma protein fraction shall contain at
Ieast 83% albumin and not more than 17% globilins. Not more than 1% of
the protein in plasma protein fraction shall be y-globulin.

14.3.3 Hydrogen ion concentration .
The final bulk solution, diluted with 0.15 mol/l sodium chloride to give a
protein concentration of 10 g/, shall, when measured at a temperature of
20-27°C, have a pH of 6.9+0.5 (albumm) or 7.00.3 (plasma protein
+ fraction).

n some countries, different ranges of pH values and temperatures are
permitied. .

14.2.4 Sterility and safety
The final bulk shall be sterile. If required by the national control authonty,
it shall be tested for sterility; samples shall be taken for such testing in a
manner that does not compromise the sterility of the bulk material. Part A,
section 5, of the revised Requirements for Biological Substances No. 6 -
(General Requirements for the Sterility of Biological Substances) (9, p.48)
shall apply.

14.3.5 Sodium content
The final bulk solutions of albumin and plasma protein fraction shall have
a maximum sodium concentration of 160 mmol/l.

14.3.6 Potassium cormtent :
The final bulk solutions of albumin and plasma protein fraction shall have
a maximum potassium concentration of 2.0 mmol/1.

14.3.7 Aluminium confent
The final bulk solutions of albumin and plasma protein fraction shall have
a maximurp aluminium concentration of 7.5 umol/1 (200 pg/l).

14.4 Filling and containers

The requiremens -concerning filling and conmtainers giver in Good
Manufacturing Practices for Biological Products (8) shall apply.

Special attention shall be paid to the requirement that solutions of albumin
" and plasma protein fraction in the closed final containers shall be heated to
inactivate any infectious agents that may be present (see section 14,
paragraph 2). In order to prevent protein denaturation, a stabilizer shall
be added to albumin solution before heating (sec section 13.1.1).

In some countries, the national control authority may authorize an interval
longer than 24 h between filling and heating to 60°C.

82

_74_



14.5 Control tests on the final product

The tests specified below shall be performed on representative samples
from every filling lot. If the product is processed further after filling, e.g. by
freeze-drying, the tests shall be performed on samples from each drying
chamber. :

14.51 Identity test
Anidentity test shall be performed on at least one labelled container from
each filling lot to verify that the preparation is of human origin. The test .
shall be one approved by the national control authority. Additional tests
shall be made to determine that the protein is predominantly albumin or
plasma protein fraction as appropriate. The tésts mentioned in section
14.3.2 shall be used.

14.5,2 Protein concentration and purity
The protein concentration and purity of each ﬁ]]mg lot shall be within the-
-limits prescribed in se.ctlon 14.3.2.

Tests to determine the concentration of additives (such as polyethylene glycol,
porcine enzymes and reducing and alkylating agents) used during production
shall be carried out if required by the national control authority.

14.5.3 Sterility test
Each filling lot shail be tested for stcnhty Part A, section 5, of the revised
Requlrements for Biological Substances No. 6 (General Requnements for
the Sterility of Biological Substances) (9, p.48) shall apply. Samples for
sterility testing shali be taken from final containers selected at random after
heating at 60°C for'10-11 b’

In one country, the sterility test is carried out at least 10 days after heating at
60°C for 10 h. ¥n some countries, the sterilily test is carried out both bedore and
after heating at 60°C for 10 h.

14.5.4 General safety test .
In some countries a general safety test mayv be required, whereby each
filling lot is tested for extraneous toxic contaminants by appropriate tests
involving injection into mice and guinea-pigs. The injection shail canse
neither significant untoward reactions nor death within an observation.
period of seven days. The tests shall be approved by the national control
authority.

The tests generally used are the ntraperitoneal injection of 0.5 mlinto each of
at least two mice weighing approxmately 20 g and the injection of 5.0 ml into
each of -at least two guinea-pigs ~eighing epproximately 350 g. In some
couritries, if one of the animals dies or shows signs of ill-health, such as weight
loss, during a specified period, the test is repeated. The substance passes the
test if none of the animals of the second grous dies or shows signs of ill-health,
such as weight loss, during that period.
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14.5.5 Freedom from pyrogemc;ty
Each filling lot shall be tested for pyrogemmty by the intravenous injection
of the test dose into three or more rabbits that have not previously received
blood products. In general, the dose shall be at least equivalent -
" proportionally, on a rabbit body-weight basis, to the maximum single
human dose recommended, but not more than 10 ml/kg of body weight.
For albumin at concentrations of 200 g/l and 250 g/1, the test dose for each
rabbit shall be at least 3 ml/kg of body weight, and for albumin at
concentrations of 35 g/ and 50 g/1 and plasma protein fraction, 10 ml/kg '
of body weight.

A filling lot shall pass the test if it satisfies the requirements specified by
the national control authority.

14.5.6 Moisture content
The residual moisture content shall, where appropriate, be determmed by
a method approved by the national control authority.

The methods in use are:{a) drying over phosphorus pentoxide for at least 24 h
at a pressure not exceedlng 2.7 Pa {(0.02 mmHg); and (b) the Karl Fischer
method.

The acceptable moisture content shall be deter:mned by the national
control authority.

* 14.5.7 Prekallikrein activator
An assay shall be performed for prekallikrein actwator The product shall
contain not more than 35 IU of prekallikrein activator per ml.

14.5.8 Hydrogen ion concentration
The final product, reconstituted if necessary and diluted with 0.15 mol/l
sodium chloride to give a protein concentration of 10 g/l, shall, when
measured at a temperature of 20-27°C, have a pH of 6.9 0.5 (albumin)
or7.0+0.3 (plasma protein fraction).

In some countries, different ranges of pH values are permitted.

14.5.9 Absorbance
A sample taken from the final solutions of albumin and plasma protein
fraction, when diluted with water to a concentration of 10 g/l of protein
“and placed in a cell with a 1-cin light path, shall have an absorbance not
exceeding 0.25 when measured in a spectrophotometer set at 403 nm.,

14.5.10lnspection of filled containers
All final containers shall be inspected for abnormahtles such as non-uniform
colour, nirbidity, microbial contamination and the presence of atypical
patticles, after storage at 20-35°C for at least 14 days following heat
treatment at 60 °C for 10 h. Containers showing abnormalities shall not be
. distributed.
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14.6

‘147

14.8

14.9°

The normal colour of albumin solutions may range from colourless to yellow or
green to brown.

When {urbidity or non-uniform colour raises the possibility of\smicrobia[
contamination, testing should be done 1o isolate and idemify the
microorganisms.

Records

The requirements of Good Manufacturing Practices for Biological
Products (&, pages 27-28) shall apply.

Samples

The requirements of Good Manufacturing Practices for Biological

Products (8, page 29, paragraph 9.5) shall apply.

Labelling '

The requirements of Good Manufacturing Practices for Biological
Products (8, pages 26-27) and the national control authority’s- re-
quirements for parenteral solutions shall apply.

In addition, the label on the container should state:

— the type of source material,

— the protein concentration,

— the oncotic equivalent in terms of plasma,
—_ that preservatives are absent

— the warning “Do not use if turbid”,

— the sodium and potassium concentrations.

Distribution and shipping

The requirements of Good Manufacturing Practices for Biological
Produpts (8) shall apply. :

14.10 Storage and shelf-life

The requirements of Good NIanufactunnu Practices for B1010g1cal
Products (&, pages 26-27) shall apply.

Final containers of albumin solution shall have a maximum shelf-life of
three years if they are stored at or below 30°C, and of five years if they
are stored at 5+ 3°C,

Other storage conditions and shelf-lives may be approved by the national
control authority. '

Final containets of plasma protein fraction solution shall have a maximum
shelf-life of three years if they are stored at or below 30°C, and of five years

- if they are stored at 543 3C.

Other storage conditions and sheli-ives may be approved by the national
control authosity.
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15.

86

Control of lmmunoglobulms

The final bulk solution of normal immunoglobulin shall be made from
material from atleast 1000 donors. If normal immunoglobulin is to be used
for preventing or treating a particular infection, the titre of specific
antibody should be measured.

For normal immunoglobulins, a farge numbes of donors are needed if the final
product is to contain adequate amounts of the various desired antibodies. .

. For specific immunoglobulins, whether intended for intravenous or
intramuscular Injection, the number of donors represented is less important
because the requirement for specific antibody in the final product will be
defined. '

The immunoglobulin concentration in the final bulk of normal and specific
immunoglobulin preparations for intramuscular use shall be 100-180 g/1.
Concentrations lower than 100 g/l shali reqmrc the approval of the .
national control authority.

“The- immunoglobulin concentration - in the final bulk of intravenous

immunoglobulin shall be at least 30 g/L. If, in a specific mmunoglobuhn
preparation, the concentration is Iower than 30 g/], it shall require the
approval of the national control authority.

The immunoglobulin preparation shall be composed of not less than 90% -
of immunoglobulin, as determined by a method approved by the natlonal
control authority.

Tests shall be conducted on each filling lot of immunoglobulin solution to
determine the proportion of aggregated and fragmented immunoglobulin.
The recommended distribution shall be that at least 90% of the protein,
other than proteins added as stabilizers to intravenous immunoglobulins,
shall have the molecular size of immunoglobulin monomer and dimer. Not
more than 10% shall consist of split products together with aggregates .
(oligomers of relative molecular mass equal to or greatér than that of

. immunoglobulin trimer). This requirement shall not apply to products

deliberately fragmented. The tests and limits shall be approved by the
national control authority. Of the material having the molecular size of
immunoglobulin monomer and dimer, most will consist of monomer. If a

- minimum fevel of monomer per se is to be established, the time and

temperature at which samples must be incubated before analys1s shall be
specified. :

Gel- permeation chromatography and high-performance exclusion chroma-
tography are useful techniques for determining molecular size dlsinbuhon
and can be standardized for making these measurementis.

For intravenous immunoglobulin, the following tests shall’be performed
on a sample from each filling lot:

* A testfor hypotensfve activity.
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15.1

An appropriate test is that for prekallikrein ac;[ivator content. In some countries

. the kallikrein test is also used.
* A test for anticomplement activity,

Several methods are available. The test method used and the maximﬁm levet of
anticomplement activity permltted should he approved by the natianal control
authority, :

* A test for haemagglutinins by the antlglobuhn {Coombs) technique.

In such tests, group O D(Rh.}-positive cells should be used to test for anti-D
(anti-Rh,); group A and group B D(Rh,}-negative cells shou[d be used for
anti-A and anti-B, respectively.

The purpose of the test is to ensure that the use of the product will not give rise
to haemolylic reactions. The upper limit of activity should be specified by the
national control authority.

Potency of normal immunoglobulins
A 160 g/l solution of normal immunoglobulin shall be prepared from final

" bulk solution by a method that has been shown to be capable of

15.2

concentrating, by a factor of 10 from source material, at least two different -

antibodies, one viral and one bacterial, for which an international standard
or reference preparation is available (76) (e.g. antibodies against
poliomyelitis virus, measles virus, streptolysin O, diphtheria toxin, tetanus
toxin, staphylococeal a-toxin).

For immunoglobulins formulated at an immunoglobulin concentration
lower than 16 %, the concentrating factor for antibodies from source
material may be proportionally lower.

The immunoglobulin solution shall be tested for potency at the
concentration at which it will be present in the final container.

Since preparations of normal immunoglobulins produced indifferent countries
can be expected to differ In their content of various antivodies, depending
upen the antigenic stimulation to which the general population has been
subjected (either by natural infection or by deliberate immunization), at least
two antibodies should be chosen for the potency test by the national contrel

. authority. The final product passes.the test if it contains al least the minimum
antibody levels reguired by the national control autharity.

Polency of specrf:c immunoglobulins -

The potency of each final lot of specific umnunoblobulm shall be tested
with respect to the particular antibody that the preparation has been
specified to contain. For intramuscular immunoglobulins, the following
levels shall apply:

¢ For tetantus immunoglobulin, at least 100 TU/ml of tetanus antitoxin, as
determjned by a neutralization protection test in animals or by a
method shown to be equivalent.

¢ For rabies immunoglobulin, at least 100 JU/ml of anti-rabies annbody,
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15.3

as determined by an appropriate neutralization test in animals or by a
method shown to be equivalent.

¢ For hepatitis B immunoglobulin, at teast 100 IU/ml of ann—hepatms
antibody.

* For varicella zoster immunoglobulin, at least 100 IU/mI of anti~
varicella zoster antibody, as measured by a comparative enzyme-
linked irnmunosorbent assay or by a method shown to be equivalent.

* For anti-D (anti-Rh,) immunoglobulin, the estimated potency shall be
expressed in International Units and shall be notless than 90% and not
more than 120% of the stated potency, and the fiducial limits of error
shall be within 80% and 125% of the estimated potency.

The nationat control authority shall specify the annbody limits for other
immunoglobulins.

After the potency tests, atest for immunoglobulin subclass may be performed.

Difierent mahufacturing steps have been shown to reduce the concentration of

specific immunoglobulin subclasses {e.g. 1gG1, 1gG2, 1gG3 and 1gG4) in

immunoglobulin preparations. The distribution of the four subclasses of 19G -
may be a factor in the efficacy of intravenous imimunoglobulin preparations,

since specific antibodies belonging to particular subclasses have been

identified as being important in several infectious diseases.

In some countries the distribution of IgG subclasses has been measured by

radial immunodiffusion. Enzyme-linked immunosorbent assays have also been

. described, and may be used if properly validated. Assays should be calibrated
" against the appropriate international reference materials. - '

Sterility and safety .

Each filling lot shall be tested for sterility. Part A, section 5; of the revised
Requirements for Biological Substances No. 6 (General Requirements for
the Sterility of Biological Substances) (9, p.48) shall apply.

. In some couniries a general safety test may be required, whereby each

15.4

filling lot is tested for extraneous toxic contaminants by appropriate tests’
involving injection into mice and guinea-pigs. The injection shall cause
neither significant toxic reactions nor death within. an observation period
of seven days. The tests shall be approved by the national control authority,

The tests generally used are the intraperitoneal injection of 0.5 ml into each of
at least two mice weighing approximately 20 g and the injection of 5.0 ml into
each of at least twa guinea-pigs weighing approximalely 350 g. In some
countrigs, if one of the animals dies or shows signs of ill-health, such as weight
Joss, during a specified period, the test is repeated. The substance passes the
test if none of the animals of the second group dies orshows signs of ill-health,
such as weight loss, during that period.

Identity test

An identity test shall be performed on at least one labelled container from
each filling iot to verify that the preparation is 'of human.origin. The test
shall be one approved by the national control authority.
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15.5

15.6

18.7

156.8

Addidonal tests shall be made to determine that the protein is
predominantly immunoglobulin.

The methods in most corvnon use are radial immunodiffusion and
electrophoresis.

Freedom from pyfogenicity

Each filling lot shall be tested for pyrogenicity by the intravenous injection
of the test dose into three or more rabbits that have not previously received
blood products. In general, the dose shall be at least equivalent
proportionally, on a rabbit bodv-weight basis, to the maximum single
human dose recommended, but not more than 10 ml/kg of body weight.
The recommended test doses are 1 ml/kg and 10 mi/kg of body weight for
intramuscular and intravenous preparations, respectively.

Afilling lot shall pass the test if it satisfies the requiremenits specified by the
national control authority. -

Moisture content

The residual moisture content of a sample from each Hlling lot shaﬂ' where
appropriate, be determined by a method approved by the pational control

authority.

The methods in use are: (a) drying over phosphorus pentoxide for at least 24 h
at a pressure not exceeding 2.7 Pa (0.02 mmHg) and (b} the Karl Fischer
method.

The acceptable moisture content shall be determmed by the national
control anthority.

Hydrogen ion concentration

The final product, reconstituted if necessary and diluted with 0.15 mol/l
sodium chloride to give a protein concentration of 10 g/1, should, when
measured at a temperature of 20-27 °C, have a pH of 6. 9 +0.5. '

In some countries, a different range of pH values is permmed for intravenous
immunogiobulins.

Stability

For immunoglobulin solutions, a stability test shall be performed on each
filling lot by heating an adequate sample at 37°C for four weeks. No
gelation or flocculation shall occur.

Alternatively {or in addition), the molecular size distribution of the immuno-
globulin or assays of enzymes such as plasmin {fibrinolysin) may be vsed,
when shown {o predict stability reliably and when approved by the national
control authority.
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15.9

15,10

Records

The requirements of Good Manufacturing Practices for Blologmal
Products (8, pages 27-28) shall apply.

Samples

The requirements of Good Manufacturing Practices for Biological

. Products (8, page 29, paragraph 9.5) shall apply.

15.1

Labelling

The requirements of Good Manufacturing Practices for Biological
Products (8, pages 26-27) shall apply.

In addition, the label on the container shall state:

— the type of source material;

- — the protein concentration;

— the concentration of preservative, 1f any;

— “For intramuscular use only” (if the immunoglobulins are not specially
prepared for intravenous use);

= “For intravenous use”, when appropriate;

— for specificimmunoglobulin, the content of specific antibody expressed
in International Units or equivalent national units;

— for freeze-dried prepa:atxons, the name and volumc of reconstituting
liquid to be added. :

The Iabel on the package or the package insert shall show-:

— the approximate concentration of electrolytes and excipients and, for
intravenous preparations, the approximate osmolality;

- — the buffering capacity when the pH of the diluted product is lower than

that specified in section 15.7; -

— the concentration of preservative, if any;

— the recommended dose for each particular disease or condition;

— the warning “Do not use if turbid”;

— the sodium and potassium conccntratlons (if the mmlunoc,lobuhn is
intended for intravenous use),

15.12 Distribution and shipping

The requirements of Good Manufacturing Practices for Blologlcal
Products (&) shall apply.

15.43 Slorage and" she!f-l.-fe

The requu‘ements of Good Manufacmnng Practices for Blologzcal
Products (&, pages 26-27) shall apply.

L1qu1d immunoglobulin shall be stored at 5:3°C and shall have a
shelf-life of not more than three years. Freeze-dried preparations shall be

stored below 25 °C and shall have a shelf-life of not more than five years.
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16.

16.1
6.1

Other storage condifions and shelf-lives may be appruved by the national
controi authority.

Control of preparations of coagulation-factor concentrates
(factor Vi, factor IX and fibrinogen)

Factor VHI preparations are available as both frozen products and
freeze-dried concentrates. The frozen products are usually derived from a
single donation and consist of the cryoprecipitated factor VIII from the
donor concerned prepared in a closed separation system. The control of
this product and the freeze-dried product from fewer than 10 plasma
donations is covered in Part B, section 7.8.1.

Generally, the small-pool product undergoes little or no purification and is
handled and subdivided in such a way that many control tests are
inappropriate. However, freeze-dried factor VIII concentrates prepared
from more than 10 donations may be purified.

Source material for factor VI preparations shall meet the general criteria
for donor selection and 1esting for disease markers as specified in Parts A
and B. It shall preferably be plasma frozen within 8 h of collection or frozen

cryoprecipitate. Such material shall’'be kept frozen at such a temperature

that the acuwty of the factor VIII is maintained.

Tests on fmal conlainers

Sterility énd safety

Each filling lot shall be tested for sterility. Part A, section 5, of the revised
Requirements for Biological Substances No. 6 (General Requlrements for
the Sterility of Biological Substances) (9, p.48) shall apply.

In some countries a general safety test may be required, whereby each
filling lot is tested for extraneous toxic contaminants by appropriate tests
involving injection into. mice and guinea-pigs. The injection shall cause
neither significant toxic reactions nor death within an observation period
of seven days. The tests shall be approved by the national control authority.

The tests generally used are the intraperitoneal injection of 0.5 ml into each of
at least two mice weighing approximately 20 g and the infection of 5.0 ml info
sach of at least two guinea-pigs weighing approximately 350 g. 'n some
countries, if one of the animals dies or shows signs of ill-health, such as weight

" loss, during a specified period, the test is repeated. The substance passes the
test if none of the animals of the second group dies or shows signs of ill-health,
such as weight loss, during. that period. For factor VHl and factor IX
concentrates, ihe test dose should not exceed 500 WU of the coagu!a‘uon factor
per kg of body weight of the test amma]

18.1.2 Freedom from pyrogemc;ty

Each filling lot shall be tested for pyrogenicity by the intravenous injection
- of the test dose into three or more rabbits that have not previously received
blood products. In general, the dose shall be at least equivalent

"
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proportionally, on a rabbit body-weight basis, to the maximum single
human dose recommended, but not more than 10 ml/kg of body weight.

The following test doses are suggested: factor VII, 10 IU/kg of body

weight; factor IX, 50 IU/kg of body weight; and ﬁbrmogen 30 mg/kg of

.+ body weight.

16.1.3 Solubility and clarity
Factor VIII preparations shall dissolve in the soivent recommended by the
manufacturer within 30 min when held at a temperature not exceeding
37°C. Factor IX preparations shall dissolve in the solvent recommended
by the manufacturer within 15 min when held at 20-25 °C. The solutions,
when kept at room temperature, shall not show any sign of precipitation or
gel formation within 3 h of dissolution of the coagulation factors.

16.3.4 Protein content
The amount of protein in afinal container shall bé determined byamethod
approved by the national control authority.

16.1.6 Additives
Tests to determine the concentranon of additives (such as heparin,
polyethylene glycol, sodium citrate and glycine) used during production
shall be carried out if required by the national control authority. -

16.1.6 Moisture confent
The residual moisture content shall be determined by a method approved
- by the national control authority. The acceptable moisture content shall be
determined by the national control authority.

The methods available are: (a}).drying over phosphorus pentoxide for 24 h ata

pressure not exceeding 2.7 Pa (0.02 mmHg); and (b) the Karl Fischer method.

1617 Hydrogen ion conceniration

When the product is dissolved in a volume of water cqual to the volume"

stated on the label, the pH of the resulting solution shall be 7.2+ 0.4.

In some countries, different pH values are approved.

- 16.2 Test applicable to factor Vill concenirates

Each filling lot shall be assayed for factor VIII activity by a test approved
" by the national control authority, using a standard calibrated against the
International Standard for Blood Coagulation Factor V]]I Concentrate.

The national standard and the manufacturer's house standard should be a
concentrate rather than a plasma because the former has better long-term
stability and provides more homogengous assay results. .

The specific activity shall be at least 500 TU/g of protein. The estimated
potency shall be not less than 80% and not more than 125% of the stated
potency. The confidence limits of error shall be not less than 64% and not
more than 156% of the estimated potency.
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16.3 Tests applicable to. factor IX. concentrates

16.3.1 Potency .

Fach filling lot shall be assayed fox factor IX activity by a test approved by
the national control authority, using a standard calibrated against the
International Standard for Human Blood Coagulation Factors I, IX, and
Xin Concentrates.

Other coagulation factors may also be present in the final product,

depending on the method of production, and products shall be assayed
for all coagulation factors claimed 10 be present at a therapeutic level,
including factors I1. VII and X. The assay methods used for these factors
shall be approved by the national control authority. '

16.3.2 Presence of activated coagulation factors

A test for the presence of activated coagulation factors shall be carried out
by a method approved by the national control authority.

In some countries. the non-activated pastial thromboplastin times of normal
plasma are measured after the addition of an equal volume of a riumber of
different dilutions of the product under test.

In some countries, a test for the presence of thrombin is carried out by mixing
equal volumes of the product under test and fibrinogen solution. The mixture is

held at 37°C and should not coagulate within 6 h. The usual range of

cancentrations of fibrinogen solution is 3-10 /1.

16.3.~3Alloanﬁbodies

16.4

16.5

A test shall be made for the presence of aloantibodies A and B by a
_method approved by the national control authority.

It is not possible to be specific about the tests for siloantibodies or to specify an

upper limit for the titre,

Test applicable to-fibrinogen -

Each filling lot shall be assaved for clottable protein by a test approved by
the national control authority.

Not lgss than 70% of ine total protein s‘hpuld e clottaple by thrombin.

Identity test -

An identity test shall be performed on at least one labelled container from
each flling lot of coagulation-factor concentrate to verify that the
preparation is of human origin. The test shall be one approved by the
national control authority.

For albumin and plasma protein fraction. additiohal tests shall be made to
determine that the protein is predominantly albumin.

The metheds n mos:. common tse are rzdim immunodiffusion and
elsctrophoresis. : '
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16.6

16.7

16.8

16.9

Records

- The reqmrcments of Good Manufacturing Practlces for Biological

Products (&, pages 27-28) shall apply.

Samples

The requirements of Good Manufacturing Practices for Biological
Products (8, page 29, paragraph 9.5) shall apply.

Labelling

The requirements of Good Manufacturing Practices for Biological
Products (8, pages 26-27) shall apply.

In addition, the label on the container shall state:

~ the content of the coagulation factor expressed in International Units,
where they exist;

— the amount of protein in the container;

— the volume of diluent needed for reconstitution;

— a reference to a package insert giving instructions for use, warnings
about the possible transmission of infectious agents and precautions.

bisfribution and shipping

The requirements of Good Manufacturing Practices for Biological
Products (8) shall apply. . K

"16.10 Storage and shelf-life

The requirements of Good Manufacturing Prac‘uces for Biological
Products (8, pages 26-27) shall apply. ,

Final containers of freeze-dried preparations of factor VIII and factor IX
shall have a maxirmim shelf-life of two years if they are stored at 5+ 3°C.

Final containers of fibrinogen shall have a mamnum shelf-life of five years

if they are stored at 5+ 3 °C.

Other slorage conditions and sheli-lives may be approved by the national
control authority provided that they are consistent with the data on the siability
of the products.

Part D. National control requirements

17

General

The gernieral requirements for control laboratories in the Guidelines for
National Authorities on Quality Assurance for Biological Products (6)

* shall apply.

The national control authority shall provide the standards-and reference
preparations necessary for the quality control of human blood and blood
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18.

products, Where appropriéte, these standards should be calibrated against
the relevant International Standard. -

The national control authority shall have authority to approve the

production and control methods used and settle all matters left for its

decision or approval in Parts A, B and C.

The national control authority shall also have authority to appréve the use
of materials that carry potenual tisk and shall approve any new method of

- production and the preparation of any new product.

New products or products prepared by new production methods may be
monitored to confirm their efficacy and safety.

A}
Release and certification

Human blood and blood products shall be released only if they satisfy the
requirements of Parts A, B and C, wherever applicable.

\

A certificate signed by the appropriate official of the national control

authority shall be ' provided at the request of the manufacturing
establishment and shall state whether the product in question meets all
national requirements as well as Parts A, B and C (whichever is relevant) of
the present Requirements. The certificate shall also state the date of the last
satisfactory potency test performed by the manufacturer, if applicable, the
number under which the lot is released, and the number appearing on the
labels of the containers. In addition, a copy of the official national release
document shall be attached.

The purpose of this cerificate is to facilitate the exchange of human blood and

blood products between countries.

Auihors

The first draft of these revised Requirements for the Collection, Processing and Quality
Control of Blood, Blood Components and Plasma Derivatives was prepared in
September/October 1991 at WHO, Geneva, by the foliowing peop!e-

- Dr VL P. Grachev, Scieritist, Biologicals, WHQ, Geneva, Switzestand
Mrs A, Hoppe, Center for Biologics  Evaluatior: and Research, Food and Drug~

Administration, Bethesda, MD, USA
Dr D. 1. Magrath, Chief, Biologicals, WWHO, Geneve, Switzerland
Dr D. P. Thomas, Bio Progucts Laboralory Eistree. Ergland

The second draft was formulated at a consultetion heid in Geneva from 4 to B
December 1991, atendsd by the following people:

DrD. Barrowchffe Natlonal institute for onloglca: Standards and Control, Pofters Bar,
Herts, England )

Mrs P Brunko, Pharmaceuticals and Veterinary Mledicines, Commission of the
European Communities, Brussels, Belgium

Dr N. Chariatte, Swiss Serum and Vaccine Institute, Berne, Switzerland

Dr J. Fischer, Behringwerke AG, Marburg an der Lahn, Germany

95

-87-



" Dr T.Goiosova, Central Research Institute of Haematology and Blood Transfusion,

Moscow, USSR

Professor H.J.Heiniger, Central Laboratory, Swiss Red Cross Biood Transfusmn '

Service, Bemne, Switzerland {Rapporteur)

F'rofessor A. G. Hildebrandt, Institute for Medicaments, Federal Health Office, Berlln
© Germany

Professor F. Horaud, Pasteur Institute, Paris, France

Dr M. Koch, Head, AIDS Centre, Federal Health Office, Berlin, Germany

Dr K. Komuro, National Institute of Health, Tokyo, Japan

Dr M. Mozen, Bicchemical Research and Development, Cutter Bioclogica!, Berkeley,
CA, USA

Dr V. Ray, National Plasma Fractionation Centre, K.E.M. Hospital, Bombay, India’

Br R.W. Reilly, American Blood Resources Association, Annapolis, MD, USA

Dr M. Rodell, MBR Consulting Services, Dresher, PA, USA

Dr D.P. Thomas, Bio Products Laboratory, Elstree, England

Professor W.G. van Aken, Central Laboratory of the Netherlands Red Cross Blood
Transfusion Service, Amsterdam, Netherlands (Chairman)

Dr Zhang Qin-Hui, Shanghai Blood Centre, Shanghai, China

Secretariat (WHO, Geneva, Switzerland)

* Ms P. Corcoran, Health Laboratory Technology and Blood Safety

Dr V. Grachev, Scientist, Biologicals { Secretary)

Br C. Jersild, Health Laboratory Technology and Blood Safety

Dr J.Koistinen, Coordinator, Global Blood Safety Initiative, Health Laboratory
- Technology and .Blood Safety

Dr D. Magrath, Chief, Biologicals

Acknowledgements

96

Acknowledgements.are due to the following experts for their comments and advice on
the drafl of these Requirements: Professor S.M.Ballester, Director Institute of
Haematology and Immunology, Havana, Cuba; Ms M.Cone, Vice-President for
Scientific  Affairs, Infernational Federation of Pharmaceutical Manufacturers
Associations, Geneva, Switzerland; Dr 1. Di Tommaso, Tuscan Institute for Serotherapy
and Vaccine Production (SCLAVQ), Siena, Italy; Dr J. Furesz, formerly Director, Bureau

of Biologics, Ottawa, Ontario, Canada; Dr G.Fiirst, German Association for the

Establishment, Coordination and Working Method of Plasmapheresis Centres, Bonn,
Germany; Dr W.N. Gibbs, Chief, Health Laboralory Technology and Bload Safely,
WHO, Geneva, Switzerland; Dr A Gonzaga, Chief, Brazilian Red Cross Blood
Programme, Rio de Janeiro, Brazil; Mr J.Guley, Director, Regulatory Affairs, Alpha
Therapeutic Corporation, CA, USA; Dr C. Guthrie, General Manager, Blood Products
Division, CSL Lid, - Parkville, Victoria, A Australia; Dr B, Habibi, National Blood
Transfusion Centre, Paris, France; Dr K. Hannegren, National Bacleriological

Laboratory, Stockholm, Sweden; Professor S.RB.Holldn, National Inslituie of.

Maematology and Blood Transfusion, Budapest, Hungary; Dr F.C. Kothe, Head, Blood
Programme, international Federation of Red Cross and Red Crescent Societies,
Geneva, Switzerland; Mr B. Kubanck, Medical Director, Department of Transfusion

" Medicine; University of Ulm, Germany; Mrs S. F Langiocis, Director, Regulatory Affairs,

Connaught Laboratories Ltd, Ontario, Canada; Mr P Lemoine, Brussels, Belgium; Dr
R. M. Leguin,. Manager, Evaluation and Training Group, Organcn Teknika, Turnhout,
Belgium; Dr T. Matuhasi, Professor Emeritus, Okinaka Memorial Institute for Medical
Research, Universily of Tokyo, Tokyd, Japan; Professor N.V.Medunitsin, Director,
Tarasevich State Institute for the Standardization and Control of Medical Biological

_88_



Preparations, Moscow, Russian Federation; Mrs E. Porterfield, Scottish National Blood
Transfusion Service, National Reagents Unit Edinburgh, Scolland; Mr J. Robertson,
Quality Assurance Documentation Manager, Biological Products, Pharmaceutical
Division, Miles Inc., Clayton, NC, USA; Dr D. E Smith, Medical- Direclor, The Blood
Center, New Orleans, LA, USA; Professor G.R. E. Swaniker, Department of Basic
Medical Sciences, Faculty of Medicine, University of Papua New Guinea, Papua New
Guinea; Dr A Thirion, Standards Operatng Procedures Committee, Belgian Red
Cross, National Bleod Service, Brussels, Belgium; Dr G.Vicari, immunology
Laboratory, Istituto Superiore di Sanita, Rome, italy; Dr R. G. Wespha, Medical Adviser,
Blood Programme, International Federation of Red Cross and Red Crescent Societies,
Geneva, Switzerland; Dr Xiang Jianzhi, Head, Divisicn of Science and Technology,
Shanghai Institute of Biolagical Products, Ministry of Public Health, Shanghal, China.

References

1. Report of a WHO Working Group on the Standardization of Human Blood
Products and Related Substances, In: WHO Expert Committee on Biological
Stindardization, Twenty-eighth Report. Geneva, World Health Organization,
1977, Annex 1 (WHO Technical Report Series, No. 610).

2 Requirements for the Collection, Processing and Quality Contral of Human
Blood and Blood Products (Requirements for Biological Substances No. 27). In:
WHO Expert Commitiee on Biological Standardization. Twenty-ninth Report.
Geneva, World Health Orgamzatlon 1978, Annex 1 (WHO Technical Report
Series, No. 626).

3. Requirements for the Collection, Processing, and Quality Control of Blood,
Blood Components, and Plasma Derivatives (Requirements for Biological
Substances No, 27, revised 1988). In: WHC Expert Commitice on Biological
Standardization. Thirty-ninth Report. Geneva, World Health Orgamzat'.on 1988,

i Annex 4 (WHO Technical Report Seres, No. 786).

4. Acqutred immunodeficiency syndrome [AIDS). WHO meeting and consuliation
on the safety of blood and blood products. Weekly epidemiclogical record, 1986,
61:138-140.

5. The collection, fractionation, quality control, and uses of blood and blood
products. Geneva. World Healih Organization, 1281,

6. Guidelines for national authorities on quality asstrance for biolegical products.
In: WHO Expert Commitiee on Biological Standardization. Forty-second Report.

~ Geneva, World Health Organizstion. 1992, Annex 2 {(WHQO Technical Report
Senes No. 822).

7. Good manufacturing practices for gharmaceutical pr oc:Jc*s in: WHO Expert
Committee on Specifications for Pharmaceuricz! Preparatrons Thirly-second

_ Report. Geneva, World Health Organizatron. 1922 Annex 1 (WHQ Technical
Report Series, No. 823).

8. Good manulacturing practices for ticlogicai producis. Int WHO Expert
Committee on Biol 0grcaf Siande; diZc;l'fOﬂ Forty-second Report. Geneva, World
Health Organization. 1092, Annex 1 \WHO Technica! Report Series, No. 822).

9. General Requirements for the Sterility of Biologica! Subsiances (Requirements
for Biological Substances No. 6, revised 1273). In: '#HO Experi Commiftée on
Biological Standardization. Twenty-fitth Reporz. Geneva, World Heslth
Organization, 1873, Annex 4 (WHO Technical Report Series, No. 530}

97

~89 -



98

10.

i

12.

13.

" 15,

6.

Cooper J. Plastic containers for pharmaceuticals: testing and control. Geneva,
World Health Organization, 1974 (WHO Gifset Publication, No. 4).

Requiremenis for plastic containers for pharmaceutical preparations. In: WHO
Expert Commitiee on Specifications for Pharmaceutical Preparations. Twenty-
sixth Report. Geneva, World Health Organization, 1977, Annex 3 (WHO Technical,
Report Series, No. 614).

Prevention of Rh sensitization. Report of a WHO Scientific Group. Geneva,
Worlid Health Organization, 1971:7—-12 (WHO Technical Report Series, No. 468).

Advances in viral hepatitis. Report of the WHO Expert Committee on Viral
Hepatitis. Geneva, World Health Organization, 1977:42-45, 59 (WHO Technical

- Report Series, No. 602).
14.

The internationaf pharmacopoeia, 3rd ed. Volume 4. tests, methods, and
general requirements; qualily specifications for pharmaceutical substances,
excipients, and dosage forms. Geneva, World-Health Organization, in press.

The international pharmacopoeia, 3rd ed. Volume 1: general'methods of
analysis. Volume 2: quality specifications. Volume 3: quality specrffcatrons
Geneva, World Health Crganization, 1979, 1981, 1988.

Biological substances: International Standards and Reference Reagents, 1990.
Geneva, World Health Orgamzauon 1981,

-90-.



Appendix
Summary protocol for collectlon of source
materiai

1. Name and address of collecting centre

2. Source material

3. Details of single donations, where applicable:
(a) Donor identification
(b)Date of collection
{c) Volume in container
(d)Results of tests for HBsAg
(e) Results of tests for anti-HIV
(f) Results of tests for anti-HCV
(g)If apphcable, results of tests for antibody .

to hepatitis B core antigen
(h)If applicable, results of tests for
alanine aminotransferase

4. Special information:
{(a) Anticoagulantused __ :
{b)Was the material collected for special purposes (e.g. as a source of

specific antibodies)?
(c) Precautions to be taken when usmg the material

5. Conditions of storage

6. Does the donation comply with existing agreements between the
supplier and manufacturer?

7. Does the donation comply with the Requirements for the Collection,
Processing and Quality Control of Blood, Blood Components and
Plasma Derivatives published by WHO? "

. Name and signature of responsible person

Date
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Assessing suitability of donor for ~ Medical Officer in charge of Donor Area
blood donation - Master File

e
SCORE & APRIIG)

This SOP describes the criteria for a donor to be accepted for blood donation, for
ensuring safety of donor as wel! as recipient. The purpose of donor selection is to
identify any factors that might make an individual unsuitable as a donor, either
temporarily or permanently.

The Medical Officer is responsible for determining the suitability of donor for blood
donation. He/She should confirm that the criteria are fulfilled after evaluation of
health history questionnaire and medical examination including the results of pre
donation screening tests. :

.

-Technical Manual of American Association of Blood Banks- 13" éditio'n, 1999 pgs 90-
97, 103-110. ' : :

« Donor Questionnaire , .
+ Donor Card

CRITERIA FOR SELECTION OF BLOOD DONORS

A. Accept only voluntary/replacement non-remunerated blood ddnbrs if
following criteria are fulfilled. '




The interval between biood donat!ons should be no less’ than three months.
The donor shall be in good health, mentally alert and physically fit and shall

‘not be a jail inmate or a person having multiple sex partners or a drug-addict.
The donors shall fulfill the following requirements, namely:-

The donor shall be in the age group of 18 to 60 years

The donor shall not be less than 45 kilograms .

Temperature and pulse of the donor shall be normal

The systolic and diastolic blood pressures are within normal limits wnthout
medication .

Haemoglobin shall not be less than 12.5 g/dL

The donor shall be free from acute respiratory diseases

The donor shall be free from any skin _diséase at the site of phlebotomy

The donor shall be free from any disease transmissible by blood
transfusion, in so far as can be determined by history and examination
.indicated abaove

9. The arms and forearms of the donor shall be fee from skin punctures or

scars indicative of professional blood donors or addiction of self-injected

narcolics -

:‘*.w.w.—*'

@e'NS o

B. Defer the donor for the period'mentioned as indicated in the following table:

CONDITIONS ' PERIOD OF DEFERMENT

12 months

History of Malaria duly treated - 3 months (endemic)
' 3 years (non endemic area)

Breast feeding ' ‘12 months after delivery

Rabies vaccination : 1 year after vaccination

' Hepatitls Immune glbuhn 1 months

C. Defer the donor permanently if suffering from any of the following diseases:

. Cancer

Heart disease

Abnormal hleeding tendencies
_Unexplained weight loss
Diabetes

Hepatitis B infection

Chronic nephritis

NO G RN
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. Signs and symptoms suggestlve of A?DS A

g. It is important to ask donors if they have been engaged in any risk
behaviour. Allow sufficient time for discussion in the private cubicle. Try
and identify result-seeking donors and refer them to VCTC (Voluntary
Counseling and Testing Center). Reassure the donor that strict
confidentially is maintained. .

10 Liver disease

11 Tuberculosis

12 Polycythemia Vera

13 Asthma

14 Epilepsy.

15 Leprosy . :

16 Schizophrenia ' .

17 Endocrine disorders '

D. Private interview:

A detailed sexual history should be taken. Posntlve history should be recorded on
confidential notebook.

E. Informed consent:
Provide information regarding:

Need for blood

Need for veluntary donation

Regarding transfusion transmissible infections
Need for questionnaire and honest answers
Safety of blood donation

. How the donated blood is processed and used
. Testis carried out on donated blood

No oo

'N B. This gives the donor an opportunlty to glve his/her consent 1f they feel they are
safe donors .

* Request the donors to S|gn on the donor card mdlcatmg that he is donatlng
- voluntarily. '
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