
採血基準に関する各種論文  

（第2回採血基準見直しの検討に係るワーキンけルーフ0追加提示分）   



①  

平成19年度10代年齢別採血副仲用発生率  
WR発生率  WR発生件数  

採血種類  性別  16歳  17歳  18歳  19歳   
男  1．370％  1．155％  2．039％  3．196％  

200mL             女  1．714％  1．456％  1．872％  1．725％  

男女  1．549％  1．308％  1．912％  1．911％   

男  2，673％  2．347％  
400mし             女  3．460％  2．985％  

男女  2．899％  2．534％   

男  1．454％  

PPP  3．484％   

男女  2．966％  2．468％   

男  0．989％  1．043％  

PC＋PPP             女  4．544％  3．853％  

男女  2．644％  2．368％   

採血種類  性別  16歳  17歳  18歳  19歳   
男  223   270   119   76  

200mし             女  304   353   354   283  

男女  527   623   473   359   

男  1．347  1．333  

400mL             女  702   703  

男女  2．0ヰ9  2．036  

男  32   30  

PPP             女  224   297  

男女  256   327   

男  39   74  

PC＋PPP             女  156   244  

男女  195   318   

WR重症発生件数  WR重症発生率  
採血種類  性別  ● ＝  17歳  18歳  19歳   

男   6   5   3   

200mL  14   8   3  

男女  16   19   4   

男  51   41  

400mし             女  32   31  

男女  83   72   

男  0   0  

PPP             女  7   9  

男女  7   9   

男  0   

PC＋PPP  5  13  

男女  5 5 14   

採血種類  性別  16歳  17歳  18歳  19歳   
男  0．037％  0．021％  0．051％  0，042％  

5   

0   男女  0．047％  0．040％  0．044％  0．021％   

2  男  0．101％  0．072％  

3 0．158％  0．132％  

男女  0．117％  0．090％   

0 男  0．000％  0．000％  

柑 0．109％  0．088％  

j 男女  0，081％  0．068％   

－  男  0．000％  0．014％  

PC＋PPP             女  0．146％  0．205％  

男女  0．068％  0．104％   

15   

3   

5   

92 

6
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WR転倒発生件数  WR転倒発生率  

採血種類  性別  16歳  17歳  18歳  19歳   
男   6   4   0   0  

200mL             女   2   6   6   6  

男女  8   10   6   6   

男  21   24  

400mL  20  18  

男女  ヰ1   42   

芳  0   0  

PPP             女  2   

男女  2   

男  
PC＋PPP  3   2  

男女  4   3   

採血種類  性別  16歳  17歳  18歳  19歳   
男  0．037％  0．017％  0．000％  0．000％  

200mL             女  0．011％  0．025％  0．032％  0．037％  

男女  0．024％  0．021％  0．024％  0．032％   

男  0．042％  0．042％  

400mし             女  0．099％  0．076％  

男女  0．058％  0．052％   

男  0．000％  0．000％  

PPP             女  0．031％  0．010％  

男女  0．023％  0．008％   

男  0．025％  0．014％  

PC＋PPP             女  0．087％  0．032％  

男女  0．054％  0．022％   

皮下出血発生件数  皮下出血発生率  
採血種類  性別  16歳  17歳  柑歳  19歳   

男   7   10   5   

200mL  54   32  32  

男女  53   64   37   33   

男  33   49  

400mL             女  32   47  

男女  65   96   

男  12   17  

PPP             女  82   115  

男女  94   132   

男  24   50  

PC＋PPP             女  39   84  

男女  63   134  

採血種類  性別  16歳  17歳  18歳  19歳   
男  0．043％  0．043％  0．086％  0．042％  

200mL             女  0．259％  0．223％  0．169％  0．195％  

男女  0．156％  0．134％  0．150％  0．176％   

男  0．065％  0．086％  

400mL             女  0．158％  0．200％  

男女  0．092％  0．119％   

男  0．545％  0．571％  

PPP             女  1．275％  1．119％  

男女  1．089％  0．996％   

男  0．609％  0．705％  

PC＋PPP             女  1．136％  1．326％  

男女  0．854％  0．998％   
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穿刺部痛発生件数  穿刺部痛発生率  
採血種類  ・性別  1¢歳  17歳  18歳  柑歳   

男   3   5   2   

200mし  4   8   9   7  

男女  7   13   8   

男  10   7  

400mL             女  6   5  

男女  16   12   

男  2   0  

PPP             女  2   9  

・男女  4   9   

男  0   5  

PC＋PPP             女  5   6  

男女  5   

採血種類  性別  16歳  17歳  18歳  19歳   
男  0．018，i  0．021％  0．034％  0．042％  

200mL             女  0．023％  0．033％  0．048％  0．043％  

男女  0．021％  0．027，i  0．044％  0．043％   

男  0．020％  0．012％  

400mL             女  0．030％  0．021％  

男女  0．023，i  0．015％   

男  0．091％  0．000％  

PPP             女  0．031％  0．088％  

男女  0．046％′  0，068％   

男  0．000％  0．070％  

PC＋PPP             女  0．146％  0．095，i  

男女  0．068％  0．082％   

平成19年度：献血者数  

採血種類  性別  16歳  17歳  18歳  19歳   
男  16，27了  23，376  5．836  2，378  

200mL             女  17，736  24，248  18．908  16，404  

男女  34，013  47，624  24．744  18．782   

男  50．386  56，791  
400mL             女  20，288  23，548  

男女  70．674  80，339   

男  2．201  2．976  

戸PP             女  6．430  10，273  

男女  8．631  13．249   

男  3，943  7．094  

PC＋PPP             女  3．433  6．333 

男女  7．376  13．427  
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17歳男性の400mL  
関する検討  

血採血に  

u   



【方法】  

＜供中者の選択＞  

り採血時の満年齢が17歳であること  

2）現行の400ml全血採血の基準を満たすこと  

3）文書により本人および親権者の同意がえられること  

4）各施設50名（北海道、宮城県、東京都、愛知県、大阪府、岡山県、福岡県）  

＜検討項目＞  

1）採取中・採取後の副作用の有無と採血後1週間以内の自覚症状の有無（アンケート調査）  

2）赤血球採取前後の供血者の検査項目  

採血前，採血3か月後に血球計数，血清鉄，TIBC，フェリチン値について検査  

＜コントロール群＞  

1）現行採血基準で400ml全血採血を行なっている18歳■19歳の献血者  

2）各施設50名（北海道、宮城県、東京都、愛知県、大阪府、岡山県、福岡県）  

止ゝ  

＊本研究は、試験プロトコール等について東京医科歯科大学の医学倫理委員会の承認を得ている   



表1．施設別400ml採血例数  

17歳男性（検討群）  

45  

43  

65  

43  

53  

21  

52  

1 

46  

57  

58  

45  

57  

45  

55  

北海道センター  

宮城センター  

東京都センター  

愛知センター  

大阪センター  

岡山センター  

福岡センター  

Ul  

計  322  363   



【結果】Ⅰ．供血者の背景  

対象  17歳（検討群）18■19歳（コントロール群） 有意差  

例数  322  363  

年齢  （歳）  17．6±0．3  19．0±0．5  

身長  （Cm）  171．1±5．4  171．7±5．6  NS  

体重  （kg）  64．8±■10．2  

（50－112）   

64．6±8．7  

（51－98）  

NS  

循環血液量  （ml）  4526 t 549 
（3672－7074）  

4529±467  

（3620－6276）  

NS  

採血量  （ml）  398．7±19．2  399．2±13． NS  

採血量／循環血液量（％）   8．9±0．9  NS 8．9±1．0  

有意差検定：Studentt－teSt（p＜0．05）   



Ⅱ．血管迷走神経反応（VVR）発生状況  

、J  

★全症例とも投薬することなく仰臥安静にて1時間以内に回復  

＊＊有意差検定：2x2Chisquaretest and Fisher■stest（p＜0．05）   



Ⅲ．採血後の体調に周するアンケート調査結果  

（採血後1週間以内に認められた症状）  

■l  

★有意差検定：2x2Chi＄quarete＄t and Fi＄her一＄te＄t（p＜0．05）   



Ⅳ．供血者の赤血球系の回復状況（1）  
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3か月  

に満たなかった例  

17歳：1例（0．3％）：採血前Hb値（12．6g／dL）  

18・19歳：l例（0．3％）：採血前Hb値（12．9g／dL）  

団：17歳（n＝308）   

■：18■19歳（n＝318）  

★有意差検定：Studentt－teSt（p＜0．05）   



Ⅴ．供血者の赤血球系の回復状況（2■）  

l   



Ⅵ．フェリチン値が12ng／m暮未満の例数  

★有意差検定：2x2Chisquaretest and Fisherlstest（p＜0．05）   



17歳男性の400ml全血採血（まとめ）  

1．17歳群でのⅤVRの頻度は1．6％であり、コントロール群と差を認めなかった。  

2．血球系（赤血球数，Ht値，Hb量等）の値は両群とも3か月後には概ね採血前値に回復   

したが、Hb値が献血基準（12．5g／dl）まで回復しなかったのは両群とも各1例（0．3％）   

であった。この2例の採血前Hb値は12．6，12．9g／dl、フェリチン値は4．0，6．3ng／mlで   

あった。  

3．採血前のフェリチン値は17歳群はコントロール歳群に比して有意に低かったが、   

3か月後の回復率は17歳群ではコントロール群より速やかであった。  

4．鉄欠乏状態と考えられるフェリチン値12ng／ml未満の比率は，両群に差はなかった。  

【結論】  

17歳男性における400ml全血採血は、コントロール群の18■19歳と比較してⅤVRの  

発生率に差がなく、だるさ等の不定愁訴は17歳でやや高率であったが殆どは1週間以内に  

症状を認めなくなり、Hbの回復には両群差がなく、血清フェリチン値は採血前値で  

やや低い傾向は認めたが、回復はより速やかであることから、安全に施行可能と考える。  

1   



（∂  

採血副作用発生率（年齢別・性別・採血種類別：平成柑年度）  

採血剤作用（全体）発生率  

6．  

SOO％  

400％  

岬ぺ－－200mし  

一昔－400mし  

PPP  

潮 

計  

16－19 20－24 25－29 30一】4 35－39 40－44 45－49 50－54 55・S9 60－64 65－69  

年齢  
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採血副作用発生率（年齢別・性別・採血種類別：平成19年度）  

Ⅵ偶発生卒【男性】  

棚帆   

一針2∝血L   

」許・・・4（XImL  

PPP  

－PC＋Ppp  

16－192ひ之A25－293ひ343S－39榊44S－49SO－54SS－S96ひ646S－69  

年齢   
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採血副作用発生率（年齢別・性別・採血種類別：平成19年度）  
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血小板数の推移  

対ま献血者  

対象データ  

：血小板献血を4年間で24回以上実施した献血者  

：追跡劇始から24国分のデータ（24回以上でも最初の24回分）  

各対象劇血看の24回分のデータから回帰直繕を作成し、傾き（a）を求めた。  

献血回数lこよる血小板教の変化（全献血者）  

y＝aX＋b  
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♂♂♂♂♂♂♂♂♂やJ亭ゼナゼぜゼぜゼぜ■ず  

傾きaの加齢による変化  
傾き（a）  

PT（計）  18－19  20－24  25－29  30－34  35－39  4α－ヰ4  ヰ5－49  50－54   

n  2丁37  88  324  4丁9  538  48丁  410  321  110  
合計                       平均  

SD   

n  

男   「一車高  
SD   

∩  334  15  54  85  85  42  48  32  15  
平均  0．027  0．O14．  0．012  8．042  ○・053】  0．041  －0．010  d．∝汚  0．02¢  

SD  0．11l  0．I40  0，088  0．110  ′0．124  0．108  0．116  0．100  0．100   

年齢  18－19  20一別  2うー29  3…ヰ  ユト39  40－ヰ4  45イ9  5か・54   

男  

女   

0．05D  【 ／▲＼  

0．040  

01330 

0．020  

0．010  

0．0（旧  

ー… 朴111机9■ 恥34 朗～  
・・0．010  

1I．020  

－16一   
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狂 供血者保護のための採血基拳設定に閲すを研究   

採血中，直後の所見は初回Z00ml採血例の方が有  

意笹高率にみられたo  

iii苫も直の回復状況について検討した結果は下記  

のごとくである。   

約3か月間隔（3か月士2週間）の採血詳車の男  

性群では，初回採血前億に比して王2か月後（射啓採  

血後3か月日）の値は有意fヂ＜0．弧＝に低下し  

ていた。また，女性群では初回前債と6か月後（2  

回採血蔚），初回前患と9か月後（3回採血前）と  

の比較で鶴 それぞれ後者が有意（ぎ＜0．00りに  

低下していた掴l．2）。約4姦1月間隔（4か月士  

2週間）の採血群においでば，男女両群ともに採血  

新値と4か月後（2回採血帝）あるいは8か月後r3  

回採血前）との間には′有意差は認められなかった。  

iv 血清フェリチソ億の南榎状況についで検討し  

た成読ほ下記のごとくである。   

約3か月間隔の採血群では，男女南洋ともに前回  

持 副作用の発生状況について軌 蓑4－色の各  

事項について，採血敵 中．後（七∴／ダー内に留ま  

って、る置＝について問診し，さらに帰宅時調査用  

耗（表ヰーb）を配付して1週間の身体状況につい  

て返答を深めた。また，対殿として200血採血薯に  

ついても同様の鶉査を行った。   

挽血前所見の有無と採血も後，1週間の副作用  

発生率と甲関係を男女鰍こみると，男性群では前所  

見潜りの群でいずれもが，また女性群では前所見有  

鋸詳㊥1週間の発生率のみが有意に高率であった。   

408ml採血後にみられた副作用を，200ml採血  

（主に移動採血率1後のそれと比較ナると，両者間  

には有意義が認められなかったf表5）。また，母  

体セの、、如8追抜血餅に取って検討すると，採血中，  

l週間の所見に裾羞がみられず，採血後のL所見では  

むしろ2叩血l 

初回4∞血族血例と初回200ml採血例の比較でも   

苫
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25  

0＼V  3M  6日  9M  IZM   

国2 3ケ月間礪挽戟時のへ学〆pピソ中国復状況  

（g／dβ）  

OW  3M  6M  8M  12M   

図】13ケ月間隋採取時のへモダpビンの回復状溌  
（％）  
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攣轡  

採1血耶おょび採血後1か月厄の検査の平均値（Il＝供血巻数）   
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400 tl採血平均値・（男性）  

＝訂計緩瓜  ト隠后   2も（量后 2回目採血   持戒  で宴暴后  3戊毘採血  ＝軋隊   箪髄鰯   3五ま后   轟海  

血 圧  
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IvvR軽症  威VVR   

■vvR転倒  

神経損傷   

職皮下出血   

■静脈炎   

書その他  

副作用  VVR  VVR  虔幸二二  ≠ 
種類  儀痘  重症  出血  中寺  損傷   

発生 件  37，257  l，553  10，433  581   469   2，953  53，246 
数  

発生率 （％）  0「75  0．03  0．01  0．21  0．01  0．06  1，07   

弐＝＝   VVR   ∨VR   神経   皮下 出  静脈炎  その他  合計   

種類  転倒   損傷   血  

発生   118   114  120   105   
件数  

12   256   725   

発生率 ％  0．002  0．（氾2  0．002  0．002・  0．000  0．005  0．015   
（）  

＊副作用1～5  
J叩8Jle5e  

尺edCJりざSSoc由少   
採血副作用には、本採血前（不採血）の副作用も含む。  
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初回献血者、∨VR歴あり献血者の∨しR発生率（％）  
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Annex 2 
RequlrementSforthec01Iection，PrOCeSSipgand  
quaIi吋COn廿010fbl00d，bI00d甲mPOnentSand  
Plasnaderivatives（RequirementsforBiologica］Substances  
No．27；revised1992）  

lntroduction   

General considerations 

InternationalBioJogICa［StandardsandReferenceReagents  

DeIinitions  

ParLA．Requ）rementSfortheco［lectionofsourcematerials  

l．Premises  

2．Equipment   

3．PersonneJ  

4．Donors  
4．1Donorse－ection   

4．2DonationfrequencyandvoIume  
4．3Medica＝1istory   
4．4Physicalexamination   
4．5AdditionalrequirementsapplicabletodonorsforpIasmapheresis   
4．6DonorsforpJateletandleukocyteapheresis   
4．7Donorirnmunizationandplasmaforspeciatpurposes   

5．Co）lectionofb100dandplasma  
5．1B100dcollectionandapheresisprocedures  
5．2Containers  
5．3Anticoagulants  
5．4PilotsampIes  
5．5Identificationofsamples  

PartB．RequirementsforsingIe－donorandsmaJトPOO［products   

6．GeneraFconsiderations  

7．Productionandcontro1  
7．1GeneraJrequlrementS   
7．2JTbstingofwhoIebIoodandpIasma  
7．3B．00d－grOUPJng  
7．4RedcelIs  

7．5Plasma  

7．6PlateLets  
7．7Leukocytes  
7．8CryoprecIPitatedfactorV川  
7．9LabeIling  

PartC．RequirementsforIarge－POOrPrOducts   

8．1ntroduclion  
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10．Equipment  
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ll＿2 Slearnsupply   
ll．3 0thersuppOrtfac仙ties  

l乙Personne1  
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14．5 Controllestsontheflnalproduct  
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14．7 Samples   
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14．10Storageandsheけ－Ji†e  
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15．1Potencyofnormalirnmunog10bulins   
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15．9 Records   
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16．8 Labelling   
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PaTtD．Nationalcontrolrequirements  

17．Genera1   
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］ntroduction  

h1976，aWHOWorkingGroupontheStandardizationofHumanBlood   
ProductsandRelatedSubstaTCeS（1）consideredtheneedforintemational  
requlrementSfortheprocesslngandcontrolofwholehumanbloodand  
bloodproducts・Itemphasizedthat，aSthequalityofthesourcemat  
PlayedanimportantPartindetemimingthequalityofthe丘nalproducts，  
SuChrequlrementSShouldcoveral1thestagesintheprocess，fromthe  
CO11ectionofthesourcematerialstothequalitycontrolofthehalproduct．   
lnresponsetotheWorkingGroupもーecommendations，theRequirements  
fortheConection，ProcessingandQualityControlofHumanB100dand  
BloodProductswerepublishedin1978（D・neSeRequirementswere  
updatedandrevisedin1988（刃，andWHOrecommendationsc9nCerning  
tes血gforamibodiestohumanimmunodeficiencyvirtis任ⅡV4）were  
taken into account．This Annex cont血1S a further revision ofthe  

Requirements，aPPlicable to the quality controlof blood，blood  
COmpOnentSandplasmaderivadves．  

AnumberofodlerWHOpublicationshavedealtwithwholebloodandits  
COmpOnentS，amOng them guidelines intended mainly for blood  
transfusionservices（5）・Guide山1eSOfamoregeneralnature，SuChasthe  
GuidelinesforNationalAnthoritiesonQualityAssuranceforBiologicai  
Products，havealsobeenpublished（句・Thelattercal1for、a quality－  
assuranCeSyStembasedontheexistenceofanationalstruCturethatis   
independentofthemanufacturerandisresponsibleforgrantinghcences  
for biologicalproducts，defiming，PrOCedures for product releaseand  
Settingupapost－marketingsurveulance 
befollowedbyanyCOuntryhavingorwishingtosetupanorganizationfor  
thecollectionandfractionationofbloodandbloodcomponents・   

Thenamesofthemanyexpertswhoprovidedadviceanddatatakeninto  
account in this revision of the Requirements are listed in the 
Acknowledgementssettion，Page96・   
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Genera暮¢OnSiderations  

nesettlng11POfanorganizationforthecollectionandfractionationof  
humanbloodandbloodcomponentscausforagreatdealofexpertiseaLnd  
COnSiderableinvestment・AnycountrycontemplatiJlgtheestablishmentof  
SuChanorganizationshouldcarryoutacarefu1cos卜bene丘tanalysisto  
determinewhethertheinvestmentisJuSt追ed・Alogicaldeveldpmental  
SequenCeforaeomprehensiveorganizationstartswiththeco11ectionand  
distributionofwholeblood，PrOgreSSlnglatertotheseparationofwhole  
bloodintocomponentsandthenthefractionationofplasmapooIs・Itisnot  
always possible to be speci丘c about the details ofthe procedures  
employed，lhein－prOCeSSCOntrOIsorthetestsappliedateachstageof  
PrOdllCtion，1n particular for whole blood and component cells．In  
addition，althoughthegeneralprmcipleoffractionationofplasmaiswell  
estabhshed，thereare血1praCticenumerousvariationsinthedetai1softhe  

Variousproductionsteps・Therefore，anyCOuntrywishingtobeginthe  
COllectionandfractionationofbloodandbloodcomponentsshouldsend  
personnelfortraimngtoaplantthatisoperatlngSuCCeSSfuuy．WHOmay  
beabletohelpinarranglngSuChtraining．  

One ofthebasic questions tobeansweredbyacountryconsidering  
Whethertostartfractionationofplasmaiswhetherthereisasuitabledonor  
POPulationofsu缶cientsizetoguaranteeanadequatesupplyofsource  
material・Itisnotpossible【OSetalo、、，erlimitforthequantityofsource  
materialthatwouldbenecessarytomakesuchanoperahoneconomic  
becausetoomanyfactorsareinvoIved．However，1nOrdertomaintah  

COmPetenCeinproductionandtoavoidcertaincontam血atiorlrisks，itis   

importanttohavesu臨cientsourcematerialtomaintainthefractionation  
facilityincontinuousoperation．  

hacomprehensiveorganization，thegreatestexpenseisthatinvoIvedin  
SettlnguPthefractionationplant，blユtitisalsopossibletoregardthe  
collection of source material and its fractionation as quite separate 
Operations・A eountry may wish to establish collection centres for  

SeParatlngthecellcomponentsandthensendtheplasmatoaneStablished  
fractionationplantinanothercountry；fromwlleretheprod11CtSCOuldbe  
returnedtotheongmalcountnlThecostsofsuchanoperationmightbe   
lessthanthoseinvoIvedinestablishingandoperatmgafractionationplant．  

The generalprevalence ofcertaini7）fectious diseases，SuCh as various  

formsofhepatitisandparasiticdiseases，andofHIVinLectiondiffersso  
markedlyindifferentgeographicalreglOnSthateachnationalauthority  
mustdecideforitself＼l●hetheritiscosトefEectivetoapplythemostsensitive  
testtoeachblooddonationand≠－hetheritisfeasibletoco11ec【suitable  

SOurCematerial．Abriefprotocolforthecollectionofso11rCematerialisin  
anycasemandatory（SeeAppendix）・Greatemphasisshouldbeplacedon  
theproductionoffractionsbyaprocessthatexperiencehasshownreSults  
intheleastriskofcontamination・Forexample，irrmunoglobulinprepared  
bythecoldethanolfrac【ionationmethodofColmha5aWellestablished  
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ClinicalrecordofbeingfreeffomcontaminationwithHIVandhepatitisB  
ViruS（HBV），aShavealbuminproductspreparedbythesamemethod，  

StabilizedandheatedforlOhoursat600C（5）・Nevertheless，eXtremeCare  
isrequiredinmanl血cturetoensurethattheseproductsare仕eefrom  
infectiousviruSeS，anditcammOtbeassumedthatdi飴rentfractionation  
methodswi11be equauy efkctive・When a ffaCtionation processis  
introducedorsi卯通cantmdi6cationsaremadetoanexistingproduction  
process，the process or the modi丘cations should be vahdated or  

revalidatedbyappropnateprocedures，1nC）udingtheuseofmarkerviruSeS  
and，Whereapphcable，SpeCialinviLIDandinvi叩teStlng・  

BloodcanharbouranllmberofdifferentviruSeS，andtheuseofmedicinal  
PrOductsderivedfromhumanbloodhasledtotranSmissionofviruSeSSuCh  
asHBVand肌TheriskofviruStranSmissionbybloodandblood  
PrOductscanbed血血ishedbythetestlngOfal1individualdonations・  
Policiesformandatorytes血gsha11bedeterminedbythenadonalcontrol  
auth0rity，andshouldbereviewedregularlyandmodiLedaccordingtothe  
CllrrentStateOfknowledge．  

Specialcareandappropnatemeasuresapprovedbythenationalcontrol  
rOteCtthehealthofthestaffofbloodcouection  

Thetransportofsourcematerialsfro血blood collectingcentresand  
hospitals to fractionation facilities requlreS SpeCialconsideration・  
Refrigeradonatthetemperaturerangeappropnatefortheproductmust  
beefficientand reliableandノPrOVedtobeso．bymonitoring・Thermal  
insulationmtlStprOvideanadequatesafeguardagainstatemporaryfailure  
Ofrefrigeration．Containersofliquidsourcematerialshouldbe丘11edsoas  
tominimizefrothingduetoshaking・Beca11SeOfthepotential1yinfective  
natureofthesebiologicalmaterials；Suitableprotectionshouldbeprovided  
againstbreakage，SPulageandleakageofcontainers・  

IntheseR£quirements，theword“human，Thas 
namesofproductsderivedfromhumanblood・Productsofanimal0rigin  
areimmunOgenic，andtheiradministrationtohumanSShouldbeavoided  
WheneverequivalentproductsofhumanOngmCanbeusedinstead・ne  
propernameOfanybloodproductofnon－humanoriginshouldincludethe  
species of origin. 

TheseRequirementsconsistoffourparts：  

・PartA．Requirementsfortheco11ectionofsourcematerials  
● PartB．Requirementsforslngle－donorandsmall－pOOIproducts  
● PartC．Requirementsforlarge－pOOIproducts  
● PartD．Nadonalcontrolrequuements．  

EachdealswithaseparateチSpeCtOfco11ection，prOCeSSingandqtlality  

COntrOl，butal1thepartsarelntendedtobetakentogethertoconstitutea  
Singledocument．Itwi1lnotbepossibletorelyonanybloodproductunless  
therelevantrequrementsforeachsteparecompliedwith，andanyattemPt   
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tomakethemlessstnngentmavhaveseriousconsequencesforthesafety  
Ofthe血alproduct．  

Parts A－D are dividedinto sections，eaCh of which constitutes a  

recommendation・Thepartsofeachsectionprintedinnormal（ypehave  
beenwrittenintheformofrequlrementS，SOthat．ifahealthadmi血stration  
SO desires，theymaybe adopted asthey stand as de丘nidvenational  
requirements・nepartSOfeachsectionprintedinsmalltypearecomments  
OrreCOmmendationsforguidance・  

ShouldhldividualcountrieswishtoadopttheseRequlrementSaSthebasis  
fortheir nationalregulations concemiJlg blood products and related  
Substances，1tis recommended that modi五cations be made only on  
COnditionthatthemodi丘edrequlrementSenSureatleastanequaldegreeof  
Safetyandpotencyoftheproducts・ItisdesirablethattheWorldHealth  
Organizationshouldbeinformedofanysuchchanges．  

Increaslng demand for blood produc【sis resultinginthe extensive  
movementofsuchproductsfromonecountrytOan0ther、Intemadonal1y  
acceptedreq111rementSarethereforel】eCeSSarySOthatcountrieswithout  
anyregulationsonbloodproductsandrelatedsubstancesmayreferto  
themwhenimportmgsuchproducts．  

lnternationa18ioI09i¢alStandardsand  
ReterenceRea寧e鵬S  

RapidtechnologicaldevelopmentsinthemeasurementofthebiologlCal  
activityofbloodproductsandrelatedsub5tanCeSfequiretheestablislment  
Ofinternadonalbiologicalreferencematerials．The丘rsttwosuchmaterials   

（forami－Aandanti－Bblood－tyPingsera）wereestablishedin1950，and  
further reference materials have beeJ］eStablished since．A number of  

materialsarecurTendyunderinvestigationforuseinthepreparationof  
newstandards．  

TheactivityofbloodproductsmustbeexpressedinhtemationalUnits  
WhereanhternationalStandardexists．WHO pubushesalistofsuch   
Standards（revisedfromtimetotinモeandmostrecentlyin1990）underthe  
titleβわわがCαJ∫エ血招′？Cg∫・■加励77〝〃♂朋／ふ〟J～広一′め〝〃d月密佗〃Ce月eβge〃路．  

PeIinitions  

nefollowingdeanidonsareintendedforuseinthisdocumentandare  
notnecessari］yvalidbrotherpurposes．  

Bloodcollection：aPrOCedurewherebya smgle donation ofbloodis  
COllectedinananticoagulantand／orstabilizingsolution．  

PTDCe5Slng：anyPrOCedurethattakesplaceafterthebloodisco11ected．  
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Phzsm呼hens亘qphensLsand碑heTVLs：PrOCedureswherebywhole  
bloodisseparatedbyphysicalmeansintocomponentsandoneormoreof  
themreturnedtothedonor．  

Cbsedbbod－COllecLionandpn，CeSSlng甲tem：aSyStemforcol】ectlngand  
PrOCeSSingbloodincontainersthathavebeenconnectedtogetherbythe  
manufacturerbeforesteri1ization，SOthatthereisnopossibnityofbacterial  
Orviralcontam血1ationfrom outside after co11ection ofblood fromthe  

donor．  

DonoT：aPerSOnWhogivesbloodoroneofitscomponents・  

Singl＆donormaterials  

Ⅵ伽IebLood（SOmetimesreferred10aS“blood”）：bloodcollectedinan  

anticoagulantsolutionwithorwithouttheadditionofnutrientssuchas  
glucoseoradenine．Wholebloodisco11ectedinunitsof450mi．  

BloodcoTT甲Onent：anyPartOfbloodseparatedfromtherestbymeanSOf  
Physicalprocedures．  

伽ma：theliquid portion remalrung af（er separation ofthece11ular  
elementsfrombloodcollectedinareceptaclecontainingananticoagulant，  
OrSeparatedbycontinuous丘1tradonorcentrifugationofanticoagulated  
bloodinanapheresISPrOCedure．  

伽ma，PDZen：aPlasmaseparatedmorethan8hafterco11ectionofthe  
bloodandstoredbelow－200C．  

蝕JM，陶h伽zen：aPlasmasepar串edwithin8hofdonadon，frozen  

rapidlyandstoredbelow－200C（andpreferablybelow－300C）．  

肋ma，Plbtele（－rich：aPlasmaconta）nlngatleast70％oftheplateletsof  
山eodgh山wholeblood．   

PhlSma・庫eze－dHed：any？neOftheaboveformsofplasmathathasbeen  

freeze－driedforpreservatlOn．  

Phzsma，feCO膵Ted：Plasmarecoveredfromawholeblooddonation．  

CbりPnC画tatedPcLoryWacrudepreparationcontainingfactorVⅢthat   
isobtainedfromsinglellnits（OrSmal1pooIs）ofplasmaderivedeitherfrom  
Wholeblood or byplasmapheresis，bymeans ofaprocessinvoIving  
freezing，thawingandprecipitation．  

Se7um：theliquidpartofcoagulatedbloodorplasma．  

RedcelLs：Wholebloodh）mWhichmostoftheplasmahasbeenremoved   
andhavinganerythrocytevoll皿efractiongreat占rthan0．7．  

RedcelL”uPendedinaddititesohLtion：redce丑stowhichapreservative  
SOlution，forexamplecontainingade山ne，glucoseandmanmitol，isadded  
to permitstoragefbrlongerperiods；theresultingsuspenSionhasan  
erythrocytevolume紐■aCtionofapproximatelyO．6－0．7．   
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Redce恥，棚∫hed：redce11sfromwhichmostoftheplasmahasbeen   
removedbvoneormorestagesofwashing雨thanisotonicsolution・  

Redce恥，leukoqte－dqpkLed・aunitofared－Ce11preparationcontalm－g   
fewer than 1.2 X 109 leukocytes. 

RedcelLf，h？ukoqtej）001∵a unit ofa red－Cellpreparation contauulg  
fewerthan5×1061eukocytes・  

RedceLLy，♪vzen：redce11sthathavebeenstoredcontinuouslyat－650Cor  
below，andtowhichacryoprotectiveagentsuchasglycerolhasbeenadded  
beforefre占zing．  

Redce恥degb7CerOlized：frozenTedcellsthathavebeenthawedandfrom  
Whichglycerolhasbeenremovedbywashing・   

PhzLeleLs：plateletsobtainedeidlerbysヲParationofwholeblood，buaycoat  

OrPlatelet－richplasmaorbyapheresISandsuspendedinasmallvolume  
Ofplasmafromthesamedonation．  

LeukoqEes：1eukocytesobtainedeitherbytheseparationofwholebloodor  
byapheresisandsuspendedinasmallvolumeofplasmafromthesame  
donation．   

Large－POO）products  

BuLkmateriaL・PlaLSma，POWder，paSteOrliquidmaterialpreparedbythe  
fractionationofpooledplasma・  

Finalbulk：aSteri1esolutionpreparedfrombulkmaterialandbearingthe  
COrreSpOndingbatchmLmber．Itisusedto丘11the丘nalcontainers．  

ln some countries－ the finaIbu［k盲s distributedinto containers through a  
Steri［iz［ng filter．ffthetota（finaibulkis notdist（ibutedintocontainersin one  
SeSSion，eaChofthef曲ng［otsisgIVenaSubhbatchnumbe「   

PiZLinglot伊7alわ0：aCO11ection ofsealed血alcontainersthatチre  
homogeneouswithrespecttocompositionandtheriskofcontaminatlOn  
duringBningand（Whereappropriate）dryingorotherfurtherprocessing  
SuChasheattreatment．A丘11inglotmustthereforehavebeen丘uedand   
（Whereappropriate）driedinoneworkingsession・  

PartA．FteqLuirementsforthecollectionof  
SOur¢ematerials  

l． Premises 

The premises shallbe of suitable size，COnStruCtion andlocation to  
facilitatetheirproperoperation，elea血1Bandmaintenanceinaccordance  
Withacceptedrulesofhygiene．ThevshaucomplywiththerequlrementSOf   
GoodManufacturingPracticesfor 
Productsandinadditionprovideadequatespace，lightingandventilation  
forthefollowingactivitieswhereapplicable：  
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・Themedicalexaminadonqfindividuaisinpnvatetodeterminetheir   
丘tnessasdonorsofbloodand／orbloodcomponentsandtoprovidean   
OppOrtunityforthecon丘dentialse掛exclllSionofunsuitablepotential   
donors．  

● newithdrawalofblood from donors and，Where applicable，the   
re－infusionofbloodcomponentswithminimumriskofcontamination   
andemrs．  

・Thecareofdonors，includingthetreatmentofthosewhosufFeradverse   
reac也ons．  

● Thestorageofwholebloodandbloodcomponentsinquarantine   
pendingcompledonofprocesslngandtestlng・  

● Thelaboratorytestingofbloodandbloodcomponents・  
● Theprocesslnganddistributionofwholebloodandbloodcomponents   

inamannerthatpreventscontam血tionandlossofpotency・  
● Theperformanceofal1steps皿aPheresISPrOCedures，ifapplicable・  
・Theperformanceoflabelling，PaCkagingandother丘nishingoperations   

inamannerthatpreventserrors・  
● PnleStOrageOfequlpment・  
● Theseparatestorageofquarantinedand丘山shedproducts・  
● Thedocumentation，reCOrdingandstorageofdataonthedonor，the   

donated blood and the ultimate recipient. 

Mobileteamscanbeusedforthecollectionofb100d．AIthoughthepremises  

USedbysuchteanSrnaynOtCOmPlywiththemorestringentrequirementsfor  
CentreSbuillspecJaJlyforthepurpose．1heymustbeadequatetoensurethe  
Safetyofthedon叫theCoHectedb100dorb100dcomponentsandlhesta付  
Participatingin bIoodcotJection．Thesafetyofthesubsequentusersofthe  

PremisesshouldaJsonotbeforgotten．  

Equipment  

TheequlPmentuSedinthecollection，prOCeSSlng，StOrageanddistrib－1tion  
ofbloodandbloodcomponentsshallbecalibrated，teStedandvalidated  
beforeinitialuse，andshal1bekeptcleanandmaintainedandchecked 
regularly．The requlrementS Of Good Manufacturing Pracdces for  
PhaモmaCeutical（7）andBiological（句Productsshal1applyinevery  

p訂tlCular．  

Theequlpmentemployedtosterni2：ematerialsusedintheco11ectionof  
bloodorbloodcomponentsorfbrthedisposalofcontaminatedproducts  
Shal1ensurethatcontaminatingmicroorganismsaredestroyedandshal1be  
Validatedforthispurpose．meeffecdvenessofthesteri1izationprocedure  
shallbenotlessthanthatachievedbyatemperatureof121・5OCmain－  
tainedfor20minbymeansofsaturatedsteamatapressureoflO3kPa  
（1LO5kgUcm20r151bf／in2）orbyatemperatureof1700Cmaintained  
br2hw仙dryheaL  

Allcontaminated materialshould be made safe before disposaI．Disposal  
Shourdcompfywiththerelevant10Callaws・  
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lbsts for sterility are gJVenin the revised RequirenlentS for BioIogJCal  
Substances No・6（GeneralRequirements for the Ster＝ity of BioJogical  
Substances）（Rpp．40－61）．  

3． PersonneJ  

Anorganizationfc．rthecollec－ionofbloodorbloodcomponentssha11be  
underthedirectionofadesignatedandappropnatelyquali丘edperson  
Whoshallberesponsiblefore】一Suringthatalloperationsarecarriedout  

PrOPerlyar）dcompetentl、㌧Thedirectorshauhaveadequatekn0wiedge  
andexperienceofthescientificandmedicalpnnciplesinvoIvedinthe  
PrOCurement Of bloodand，if applicable，the separation of blood  
COmPOnentSandthecouectionofsuchcomponentsbyapheresis．  

The director shau be respo】一Sible for ensunngthat employees are  
adequatelytrainedaJld acqulre praCticalexperienceandthattheyare  
awareoftheapplicationofacceptedgoodpracticetotheirrespeCtive  
hnctions．  

The director should have the authority to enforce or to delegate the  

enforcementofdiscipl暮neamOngrelevantemployees．  

The persons responsible for（he collection of the bloodand blood  
COmPOnentS Shal1be supervisedbylicensed physicians血o shal1be  
responsibleforaumedicaldecisions，forreviewoftheproceduresmanual  
andforthequality－COntrOlprogramme，includingteclmiques，equlpment，  
PrOCeduresandstaff・  

Thepersormelresponsiblefortheprocesslng，StOrage，distributionand   
9ualitycontrolofblood；bloodcomponentsandplasmasha11beadequate   

in number and each member of the personnel shail have a suitable 
educationalbackgro11nd and trah血g or experience that wi11ensure  
COmpetentperformanceofasslgnedfunctionssothat血e蝕lalproducthas  
therequiredsafeり1Purity，POtenCyandefBcacy．  

4． Donors   

4．1 β○〃OrぶeJec〟○〃  

Theprovisionofblood，bloodcomponentsandplasmaderivativesfrom  
VOluntary，nO11－remunerateddonorsshouldbetheaimofal1countries．   

In selectlTlgindividuals for blood donation，itis mostimportant to  
determinewhetherthepersonisingoodhealth，inordertoprotect也e  
donoragainstdamagetohisorherownhealthandtoprotecttherecipient  
agalnSteXPOSuretOdiseasesortomedicinalproductsfromthebloodor  
bloodproducts・Itshouldberecognizedthatthedonorselectionprocess  
COntributessigni丘cantlytothesafetyofbloodproductsderivedfromlarge  
PlasmapooIs・ThefollowiJlgPrOvisionsapplytodonationsofbloodor  
bloodcomponentsnotintendedforautologoususe．  
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ThehealthofadonorshaubedeteminedbyalicensedphysicianOra  
personunderthedirectsupervisionofalicensedphysician，aJldthedonor  
Shallbefreefromanydiseasetransmissiblebybloodtransfusioninsofar  
ascanbedeterminedbyhistory－takingandexamination（SeeSeCtion4・3）・  
DonorsshallbehealthypersonsofeithersexbetweendleageSOf18and  
65years・  

lnsomecountries，thereisnoupperlimittotheageoflhedonoLWithparental  

COnSenttheminirnumagemaybeLoweredto16years．  

Red blood cells from donors wjth glucose－6－Phosphate dehydrogenase  

deficiency；Sickle－Ce＝traitorotherinherited erythrocyte abnorma［ities may  
gJVe rise to trans†usion reactions under certain circurnstances・Decisions  

regardingthesuitabilityofsuchdonorsshouldbemadebythenationalcontrof  
autho「ity  

A donor should be considered for plasmapheresis only where the 
proceduresinvoIvedresultinproductsorservicesshowntoserveaCCepted  
medicalpurposes，including prophylaxIS，therapy and diagnosIS，aS  
Verifiedbyvalidscienti丘cevidence・Alldonorsshouldbecerti丘edas  
acceptable，atthetimeofeachplasmapheresisprocedure，byareglStered  
physicianorbytrainedpersonnelunderthedirectsupervisionofthe  
Physician・  

noseeligibleforapheresisdonationinclude：（a）healthypersonswho  
fulGlthegeneralcriteriaforblooddonors；仲）personswithantibodylevels  
thathavebeenincreased，eithernatural1yorbyimmunization；（C）subject  
to（a）above，perSOnSwithplasmathatis ofvaluefordiagnostic or  
referenc？purPOSeS； 

． 

WhenapotentiaJdonordoesnotfu）fiLthegeneralcriteriaforbJooddonation．  

theacceptanceofherorhimasadonorforaspecificcomponentofblood  
ShouIdbeatthediscretionoftheresponsiblephysician．Whereappropriate，  

thephysicianshouldhaveaccesstoanethjcaJcommittee・  

Donor educationand selection programmes areintended to prevent  
potential1yinfecdousunitsofbloodandplasmafrombeingcollected・Itis  
essentialthatsuchprogrammeSareCOmprehensibleandreadilyaccessible  
toallpotentialdonors・  

Tbreducethehkelihoodoftransmittinginfections，al1potentialdonors  
Shouldbeinformed offactorsintheirhistoryorbehaviourthatmay  
increasetheirriskofbeinginLected．Thenationalcontrolauthoritymust  
determinetheappropnateexclusioncriteriaforthecountryconcerned・  

Personsinthefollowingcategories shal1beextluded from acting as  
donors：  

－ thosewithclinicalorlaboratoryevidenceofinfectiousdisease，e・g・   
infectionwithhepatitisviruSeS，HIVlorfrrVL2；  

－ PaStOrPreSentintravenousdrugabusers；  
一 menWhohavehadasexualrelationshipwithanotherman；  
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ー menandwomenwhohaveengagedinprostitution；  
－those with haemophilia or o（her clottlng－factor defects who have  

receivedclotting－factorprepara（ions；  

－ SeXualpartnersofanyoftheabo＼′e・  

Insomecountries，thesexuaLpartrlerSOflhosealrisko＝ransnlittingjnfections  

areexcIudedfromactingasdonorsloronlyoneyear．  

Personswhohavereceivedblood transfusiollSShouldbeexcludedfrom  
actmgasdonorsforatleastoneyear．  

Donorsshouldbemadeawarebeforedonatingbloodthatitw止1betested  

forthepresenceofserologicalmarkersofinfection・Itisadvisablethatthe  
rightto tes†donations and thelegalimphcationsoftestingdonations  
Shouldbec）arifiedbytheappropriateauthority・  

4．2 β○〃a〟○〃加que〃り′a〃dyo／u〝le  

4．2．1仙竹0／e上〉／00d  ゝ、  

Thefrequencyofwhole－blooddonations shallnotexceedonceevery   
twomonths，withamaximumvolumeinanyconsecutive12－mOnthperiod  

of31，  

Astandarddonationshouldnotbeco）lectedfrompersonsweigl血gless  
也an50kg．  

Astandarddonaれ）nis450rnl；anOPtimumbk）Od／anticoagu［antratiois7toIL  

Thefrequencyofdonationmayhavetobemodifiedonanindividua＝〕aSis．ln  
generaJ，PremenOPauSa）women should notdonate bJood as frequent（y as  

men．  

4．2．2 Pねgma  

Plasmadonorscanbedividedintothreegroups‥tho5eWhodonateata  
frequencycomparabletothata1loⅥ・Ledfor、rholeTblooddonations；those  
WhodonatetwototbeetimesasfrequentlYa5＼、▼hole－blooddonors；and  
thosewhodonateatama衰mumoftwiceaweek．The伽stgroupsha11be  
acceptedonthebasisofthegeneralcriteriaforblooddonors・  

ThemaximumvolllmeOfplasmathatmal▼be removedfrom adonor  
duringoneplasmaphere5isprocedureshaubedetermiJledbythenational  
healthauthority，andshal1dependonwhethertheplasmaisobtainedby  
manualorautomatedplasmapheresis．  

1nsomecountries，thevolumeofplasmacoEJectedduringamanualprocedure  

isthequantityobtainedfroml．0－1．2lofwholebEood．ThevoIumeofpIasma  

COllecledduringanautomatedproceduredependsontheequlPmentuSed・  

ltisdifficulltospecifythemaximumvolumesofplasnlathatcanbesafely  
COllected†romdonorsuntiImoredefinitivedataareavai）abJeontheeffecIsOf  
Plasmapheresisondonors．Thelimitsimposedindifferenlcountriesvaryand  

dependonthenutritionaJstatusofthedono「   

1faplasmadonordonatesaunitofwholebloodoriftheredbloodcellsare  
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notretumedinanapheresISprOCedure，thenextdonationshallbedeferred  
byeightweeks unlessspecialcircumstanceswarrantapPrOValbythe  
responsiblephysicianofplasmapheresisatanearlierdate・  

Ingeneral，Plasmacollectedbytherapeuticplasmapheresisshaunotbe  
usedforfractionation．  

4．3 肋J始わけ  

4．3．1Ge〃e√∂／  

Beforeeachdonation，queStionsshallbeaskedsoastoensurethatthe  
donorisinnormalhealthandhasnotsuffered，Orisnotsuffering，fromany  
seriousilhess．  

Adonorwhoappearstobesufferingfromsymptomsof牟CuteOrChronic  
disease or whois recelVlng Oralor parenteralmedication，with・the  
exception ofvitamins，POStmenOpauSal hormone therapy or oral  
COntraCeptlVeS，Shal1notbeaccepted11nlessapprovedbyaphysician，  

Adonorwhoappearstobeundertheinfluenceofanydrugincluding  
alcoholorwhodoesnotappeartobeprovidingrdiableanswerstomedical  
historyquestionsshallnotbeaccepted，   

4．3．2J〃ぬcIわ〟5d怨eaぶeぶ  

Potentialdonbrswithahistory thatplacesthem atincreasedrisk of  
transmittlnginfectionshaunotdonatebloodorplasmaforanappropriate  
timeperiod．Adonorsha11bepermanentlyexcludedifoneofhisorher  
PreViousblooddonationswasbelievedtoberesponsiblefortranSmttmg  
disease．  

ln most countries，queStions concerning the slgnS and symptoms of HtV  

infection wiJ［be part of the routine assessment of rnedicalhistory and  
appropriatemonitonngforHJVasdefinedbythenationalcontro］authoritywil）  

beinc）uded．As a result of this assessment．a potentialdonor may be  

disqualified，  

Donors shal1nothaveahistoryof：POSitivelaboratorytestresultsfor  
hepadtisorcorrespondingsymptorhsandsigns；ClosecontaQtwithan   
individualwithhepatitiswithinthe previous year；reCeiptwithinthe  
Previousyearofhumanbloodoranybloodcomponentorfractionthat  
might be a source oftranSmission ofinLectio11S agentS；Or tattOOing，   
SCariBcationoてearpiercing（unlessperformedundersteri1econditions）  
withintheprev10uSyear．  

Acupuncturewithinthepreviousyearmayalsopresentariskifnotcarriedout  

UnderslerileGOnditions．  

1n somecountries，POtentialdonorswith ahistoryofvira＝1ePatitisorofa  

P？SitivelestforhepatitisBsurfaceantigen（HBsAg）orantjbodiestohepatitisC  

VJrUS（anti－HCV）are permanentJy exc［uded．1n others，SUCh dono（S are  

acceptedprovidingthatrecoveryoccurredmorethanoneyearpreviousIyand  

thatthereactionforHBsAgandanti－HCVinasensitivetestisnegative・  
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The requlrementS COnCerningviralhepatitis may be varied，atthe  
discredon ofthe nadonalcontrolauthority，aCCOrding tothelocal  
epidemi0loglCalcircumStanCeS．  

The coi）ection both of single－donor products（WhoJe bIood andits  
COmPOnentS）andofpIasmaforpoolingforthemanulactureofpTasrnafractions  
CaPabreoftransmittinghepa仙sorHIVshouldbeavoidedifagroupofpotentiaJ  
donorssho＼VSaP（eVaienceofacuteorchronichepatitisB，hepatitisCorHN  

infection hig卜erthan that foしndin the generaIdonor popu）ation，Specific  
app「OValrTlaybegivenDynationalcoTttrOlauthoritiesfortheuseofdonations  

fromsuch popufationstc・PrO＼′ic：e P；asmaforthemanufactureofhepa輔sB  
VaCCineorhepatitjs∋盲mrTl．LinOgiobuき：n．  

1naTeaSWitha10＼Vi「ciderlCeOftransfusion－tranSmitteddisease，WholebIood  

Or b100d components should not be usedlor transfusionif obtained from  

SOUrCe materlalco‖ectedin an a「ea where thereis a highincidence of  

b10Od－borneinfectiousdisease．  

Bloodandplasmasha11betestedforthepresenceofHBsAg，and－ⅠⅡVand  

anti－HCVbvthemethodsdescribedinPartB，SeCdon7．2；thetestsused ノ  

SholユIdbeapprovedbythenationalcontrolauthorityorotherappropriate  

authoritv．   

Anyonewhosebloodhasbeenshowntobereactiveforinfectiousdisease  
markers by approved screenmg tests shallbe excluded as a donor．  
Selectionasadonormaylaterbepermittedifsu岱cientdataareavailable  

fromtestsapprovedbythenationalcontrolauth0ritytoindicatethatthe  
Originalresultswerenon－SPeCific■  

Natiollalhealthauthoritiesshaudeveloppoliciesdesignedtopreventthe  
transmis5ion ofinfectious diseases based on theprevalence ofthese  
diseasesinthedonorpopulationandthesusceptibihtyofrecipientsto  
山cnl．  

Incountries＼Vheremalariaisnotendemic！donorsofce＝ufaTb）00dproducts  
Should have anegative history ofmaIariaexposureduring the previousstx  
months and a negatiソe history of cLinicalmalaria．or a history of ma（aria  

PrOPhylaxisiftheyha＼一ereSidedin，OrVisited，anendemicareawithinthethree  
years preceding the donation．Such（eStriclions may belessimportantin  

COUntrieswheretheprevaIenceofendemicmalariaishighamongbothdonors  

and recipients，eXCePt When bLood products are required by visitors from  

non－endernicareas．MatariahistorylS nOtPertinentto plasmadonation for  

SOUrCematerTaJthatw川befractionated．  

Particularattentionshouldbepaidtoskindecontaminationproced11reS  
beforebloodco11ection．  

Many parasitic，bacteria‡and viraldiseases，inctuding trypanosomiasis．  

toxopJasmosis，SyPhjIis aTld bruceJ10Sis，Can be transmitted by b100d．  

Precautions shoud be taken to avoid bJood corlection durfng theviraemic  
Phaseofviraldiseases欣e meastesand rube＝a．Potentia】donorswhohave  

livedinorrecentlytraveJLedtoareaswherehumanT－CelHymphotropICVirus  
infections and haemorrhagjc fever are endemic should beinvestigated for  
evidenceofsuchinleclions．  
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Anyonewhohasreceivedpituitaryhormonesoflmmanoriginshouldbe   
permanentJyexcludedasadonorbecauseofpossibleinLtctioz）withthe  
agentcausingCreutzfeldtJakobdisease，althoughtransmissionofthis  
agentthroughbloodproductshasnotbeenproved・   

4．3．3〟伽Or∫UJ9ery  

Donorssha】1nothaveulldergonetoothextractjonorotherminorsurgery  
duringaperiodof72hbeforedonation．   

4．3．4P／e9〝a〃Cγ∂〃d由cIafわJI  

Pregnantwomen shal1be excluded froniblood donation・In general，  
mothersshallalsobeexcludedduringlactationandforatleastsixmonths  
afterfull－termdelivery．  

Theinterva＝〕efore b100d donatjonis permissible after pregnancy may be  

Shorterin some cases．e．g．six weeks after an abortion during the first  
trimesleL  

lnsomecountries，donorsareacceptedwhenpregnantorduringtheperiodof  

lactationiftheirb100dcontainscertainblood－grOuPantibodiesorisneededfor  
auto10gOuStranSfusion・Thevolumetobetakenshouldbedeterminedbythe  
PhysicianresponsibZe．   

4．3．5PJ叩わyねc〟cよmmun仕aぬ〃  

SymptOm－free donors who have recently beenimmunized may be  
acceptedwiththefo1lowlngeXCeptlOnS：  

● ThoserecelVmgattenuatedvaccinesfbrmeasles，mumpS，ye封owfever  
or poliomyelitis shall be excluded until two weeks after the last 
immunizationorlnJeCtion．  

● Thosereceivingattenuatedrubeua（GermanmeaSles）vaccineshal1be  
excludedtmti1fourweeksafterthelastlqeCtion．   

・ThoserecelVlngrabiesvatcineforpost－eXPOSuretreatmentShallbe  
excludeduntiloneyearafterthelastinjection．  

● ThoserecelVlngpaSSiveimmunizationwithanimalserumprOducts  
Shal1beexcludedun山fourweeksafterdlelastlqeCtion．  

● ThosereceivinghepatitisBvaccineneednotbeexcludedlmiessthe  
VaCCineisbeingglVenbecauseofexposuretoaspeciAcrisk，inwhich  
CaSethedonorshal1bedisquali5edforatleast12monthsa血erthelast  
SuChexposure．IfhepatitisBimmunoglobulinhasbeenadmimistered，  
theperiodofdeferralshanbeatleast12monthsbecausediseaseonset  
maybedelayed．   

4．4 〃画e∬a爪わ∂批I〃  

Asdeterminedbythena山）nalcontrolauth0rity，physicalexaminadt）nOf  
donorsmayincludemeasurementofweight，b）00dpressure，Pulserateand  
temperature．Ifthesearemeasuredandtheresultslieoutsidetheranges  
recommended below，the donor concemed shallbe accepted onlyif  
approvedbythelicensedphysicianincharge・   
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● Bわodp］官∬LIle：SyStOlicbloodpressurebetween12and24kPa（90and  
180mmHg）；diastolicbloodpressur芦between6．67and13．3kPa  
（50andlOOmmHg）．  

● ALLfe：between50andllObeatsperminuteandregular．Lowervalues   
maybeacceptedinhealthyathleteswithendurancetrainlng．  

● 7＆npemtttle：Oraltemperaturenotexceeding37．50C．  
● 一陀な力t：donorsweighingless血an50kgmaydonateavolumeofblood   

PrOPOrtiona11vless than 450 miin an appropnate volume of   
anticoagula叫PrOヽ1idedthatallotherdonorrequlrementSaremet．  

DonorsshallbefreefromanyinfectiousskindiseaseatthevenepunCture  
SiteandofskinpuncturesorscarsindicativeofabuseofintravenousdrugS．  

4．5 －4d併〟0〃∂J帽qlJ始menb叩〟c∂即eわ血noJ苫わrpねS爪印わeres由  

AnphasesofapheresIS，includingexplainingtodonorswhatisinvolvedin  
theprocessandobtainingtheirinformedconsent，Shouldbeperformed  
under the direct s11pervision of alicensed physician or by trained  
PerSOnnelreportlngtOSuChaphysician・   

4．5．1Ff椅ト†imepJasmadono′S  

WhenprospeCti、′eplasmadonorspresentthemselvestoacentreforthe  
駄st time，initialscreening shal1begin only afterthe procedure of  
PlasmapheresishasbeenexplainedarldthedonorhasglVenCOnSent．  

ThefouoⅥrlnginformationshaubepermanentlyrecorded：  

● Personalinformationandidentification・ⅡthedonoristopartlCIPate  
inanOngOulg PrOgramme，an effective means ofidentificationis  
espeCiallylmPOrtant．The use ofidentitvnumbers，Photographs or  
Otherequallyeffectivemeasuressho111dbeconsidered．  

● Apreliminarymedicalhistoryasrequiredforblooddonors，COVermg  
infectiousdiseasesandthedonor’sgeneralstateofhealth．   

Iftherearenocontraindicationstoplasmapheresis，prelimharylaboratory  
tests shallbe carried out，name▼lv reading ofthe erythrocyte volume  
fracrion or haemoglobinconcentration．deterTnhation oftotalserum  
prote山andscreeningforproteinandsugarintheurine．Tllehaemoglobin  
COnCentrationorerythrocぅTteVOlumefractionofthedonor’sbloodshal1be  
withinnormallimi【S，aSdefinedbythenationaleontrolauthorityorthe  
nationalbloodtransfusionauth0ritv．  

Manycountriesspecifyminimurn haemoG！obinconcentrationsof125g／lfor  

WOmenand135g／lformen，Or，fDrmicrohaemato〇ritdete（minations，minimum  

erythrocytevoJumefractionsofO．38forv／OmenandO．41formen．   

Ifnormalvaluesarealsoobtainedintheotherlaboratorytests，eValuation  
Ofthepotentialdonorbythephysicianbegins．  

′  
tnsomecountries．speciallylrainednon－Physiciansarepermittedtoconduct  

theseroutineexaminationsunderthesupervisionofaphysician，  
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Donorsparticipatinginaprogra∬1meinwhichplasmapheresisismore  
frequent thanis b】ood donationforthose eligiblefor whole－blood  
COueCtionshal1beexaminedbyalicensedphysicianonthedayofthe丘rst  
donadon，Or nOt mOrethanOne Week beforethat donation．Ths  

examination shallinclude measurement of temperatureand blood  
PreSSure，auSCl山ationoftheheartandlungs，palpationoftheabdomen，  
assessmentofneurologicalsigns，urineanalysisandbloodsamplingfor   
testsrequir？dbythenationalcontrolauth0rity・Liverfuncdontests（e・g・for  

alanineamlnOtranSferase），teStSfbrHBsAg，anti－HIVandanti－HCV；and  
quantiBcationofplasmaproteinsbyelectrophoresisoranothersuitable  
method shal1also beincluded・The physicianShallobtaininformed  
COnSentafterexplainingtheprocedureofplasmapheresisanddescribing  
thehazardsandadversereactionsthatmayocc11r．Atthisstage，donors  
Shal］begivenanopportumitytorefusepartlCIPation．Iftheyconsent，it  
mustbeontheconditionthattheirlegalrightstor∝OVerdamagesarenot  
Waived．  

Jn some countries．the first plasmapheresis procedure may be performed  

beforβtheresultsareavajIablefortheliver†unctiontests，thesero10glCaltests  

forsyphilis（if required by the nationalcontroJauthority）and thetesIs for  

HBsAg．anti－HCVandanti－HIVTheresuItsofthetestsforquantifyingplasma  
PrOteins should be reviewed by th8Physician before subsequent p］asma－  

Pheresisprocedures．   

4．5．2Do〃0侍〝わ0厄veunde噂0〃epJaぶm∂pわe帽S鹿p／eVわびs叶わ肋es∂me  
p「Pg伺mme  

FordonorswhohavealreadytakenpartinaplasmapheresISprOgramme：   

●Thereceptionlstshal1notethedateofthelastdonadon（atleast 
． 

Shal1bepermittedwithinaseven－dayperiod■  
● nemedicalhistoryandweightofthedonorshauberecorded；blood  

PnSSure，temperature，Pulserateandhaemoglobinconce71trationshal1  

bemeasuredbytrainedpersonnel．Onthedayofeachdonation，in  
addition to rneetlng the generalrequlrementSfor donor声，plasma  
donorsshanbeshoⅥltOhaveatotalserumprOteinconcentrationof  
皿Otlessthan60〆1．  

Themedicalevaluationofplasmadonorsshal］berepeatedatregular   
intervals，aSSpeCi五edbythenadonalcontrola11th0rity，andtestscarried  
OutaSSpeCifiedinsecdon4．5．3．  

Wheneverthe result of a）aboratory testis found to be outside the  
establishednorma11imitsoradonorexhibitsany叩pOrtantabnomahties  
Ofhistoryoronphysicalexamination，thedonorshallbeexcludedfromthe  
prograJTme．Thedonorshaunotbereadmittedtotheprogrammeuntilthe  
resultsofrelevanttests haveretumed tonormalandtheresponsible  
physicianhasgivenapprovalinwriting．Itistheresponsibilityofnational  
healthauth0ritiestode血enormalrangesandstandarddeviationsoftest  
resultsonthebasisofdatafromasl戯cientlylargesampleofhealthy  
individualsnotundergolngplasmapheresis．   
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InthecaseofhepatitisC，theresultsofliverfunctiontestsfreqtlentlyreturn   
tonormalbeforenslngagain・Ttstresultsobtainedoveraperiodof  
adequatelengthmustthereforebeevaluatedbythephysicianbeforethe  
donorcanbereadmittedtotheprogramme．   

4．5．3丁白5はbrpJasmadonors  

Thefo1lowingtestssha11beperformedateachdonation：   

●MeaヲurementOfhaemoglobinconcentrationorerythrocytevolume  
什actlOn．  

● Determhationoftotalserumproteinconcentration，Whichshallbeat  
least60g／1．  

● AnapprovedtestforHBsAg，Whichsha11benegative．  

● Anapprovedtestforanti－HIVwhichshallbenegative．  

● Anapprovedtestforanti－HCV，Whichshallbenegative．  

Thefonowingtestsshal1beperformedh血ial1yandtheneveryfourmonths  
OraftereverylOdonations，Whichevertimeintervalislonger：  

●Ifrequired bythe－nationalcontrolauthority，dserologicaltestfor  
SyPhilis，Whichshal1benegatil・e．   

●Urineチnalysisforglucoseandprotein，Whichshal1benegative・   

●SerumpfOteinelectrophoresis‥thisshallbenormal（unusualchangesin  
adonor’sres111tsmaybemoresigni丘cantthanabsoiutevalues）・The  
albuminandglobulinconcentrations may be ca］culated fromthe  
knowntotalproteinval11e，andshallbe：albumin，minimum35g／1；IgM，  
minimumO・5gn；lgG，between5and20g／1．  

● Liverfunctiontests．  

When determinalion of serum aJanine aminotransferaseis required，the  

enzyme concentration measu「ed photometricaHy uslng aPPrOVed reagents  

Shalr be no n10rethan two standard deviations above an established normal  
mean 

4．61）onorsねrpね短始IandJeむたOCy絶apJle作5短   

Ingeneral，Plateletandleukocytedonorsshallmeetthegeneralcriteriafor   
donorsandthespeci6ccriteriaforplasmadonors（SeCt9flS4・1－4・5）・   
In addition，Platelet donors should not havetaken asplnn Or Other  
platelet－aCtivedrugsforatleast72hbeforedonation．  

TherequJrementStObesatisfiedintheperformanceofplatetetpheresisand  

leukapheresisinordertoensurethatthereisnodangertodonorsandthatthe  
PrOductsobtainedareofsatisfactoryqualityareunderactiveinvestigationin  

manycountries・TTlefo‖owlng［eCOmmendationsmaybeusefulasguidance・  

On the day of each donation，donorsior pIateletpheresis shouId have an  

abso．uteplatefelnumberconcentration（“count”）ofnbtJessthan200×109／J  

anddonorsforreukapheresisshouLdhaveanabsolutegranu（ocytenumber  
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COnCentrationrofnotIessthan3×109／LBothtypesofdonorshouldhavea  
normaJdi什erentialJeukocytecountandhaemog10binlever．  

Althoughlevels of circulating platelets andJeukocytes recover promptlyin  
donors，dataarenotatpresentavailabIefromwhichthemaximumnumbersof  
PlateIets and Leukocytes thalcan be safeIy cotlected from donorscan be  
deIined．The10ng－terme†fectsoftherepeatedremova］ofcelFuIarelementsare  
notknown．  

Leukapheresis may entailthe administration of d（ugS tO donors and their  
exposuretoco110idalagentstoenhancetheyieldofgranutocytes．Appropriate  
PreCaUtionsshouldbetakentoprotectdonors，SUChasinvestigationforlatent  
diabetes by means of a gIucose tole（anCe teStif a donoris to、be91Ven  
COrticosteroids．  

LeukapheresisshouJdbeperformedaspartofthetreatmentofapatientwith  
Chronic mye10idleukaemia onlyif approved by the patient’s attending  
Physician．1tisinadvisabIetousetheleukocytesfromsuchpatients．  

4．7 β○〃Or血〟〃お此Ⅵ∂〃dp由調加甲ed如騨ノ岬脚  

4．71Pね5爪∂p／婚作曲血doJlO侍〝肋〃∂血相〃y∂Cq血℃da〝地od由saJldo納er  
糎50f爪e所Ca〟yγ5e′u／pJasma  

Plasma may be collected by plasmapheresis from donors who have  
aequirediz7皿tmitythrough∫】aturalinfectionorthroughactiveimmuniT  
Zationwithapprovedvaccinesfortheirownprotection，andfromdonors  
withplasmausefu1fordiagnosticpurposesasaresultofacquiredorcon－  
genitalunderlyingconditions．  

Donorswithmedical1yusefu1plasmamaybeidenti丘edbyscreenlngWhole  
blooddonationsandbyexamlnmgpatientsconvalesclngfromspecific  
diseases or vaccinatedindividuals，e．g．Veterinary students who have  
receivedrabiesvaccineormilitaryrecruitswhohavebeenimmunizedwith  
tetanus toxoid．Unnecessarylmmunizations can be avoided by this  
approach・  ・  

Thefo110WJngareeXamPteSOfmedica”yusefuIpIasma：  

● Antibody－richpJasmaforcontroIreagentsindiagnostictests，SUChasthose  

for anti－HN hepatitis A and B，CytOmega10Virus，rube”a，rneaSIes and  

uncommoninfec暮iousagents；PJasmashouJdbecoIJectedinappropriateJy  
isolatedpremiseswhenproductsarebeingpreparedthatareknowntobe  

CaPableoftrans川南tinginfection．  

● Plasmacontain［ng antibodies to human cellularand serum antigens of  

diagnostic use．for examplein HLA（humanleukocyte antigen）typing  

rea9entS．erythrocyte typing reagents andimmunog10bulin a7Iotyping  

reagents・  

● Plasmacontain［ng reagentS USefulfor diagnostictests，SUCh as reagIn，  

rheumatoidfactors．heterophileantibodyandC－reaCtiveproten．  

● Factor－deficient plasrna for specific assays，SuCh as factor・V＝－deficient  

Plasma．Donors who have received factor VIH a（e atincreased risk oI  

transmittinghepatitisB，hepatitisCandHIV；theirpJasrnashouIdtherefore  

beconectedinapprDPriateJyrsolaledpremises・  
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4．ヱ2P佗Calノ〟0〃ぶぬbefa〟e〃〝わe／1わa〃d伽9bJoodorb／00dpJ℃ducね  

COnね加ゎ9わぬC仇）U5a9eローs   

、・l／〃〉／川′l山川／／山、・′仙川〃甘・川仙／／川′J人〃・）－川叫汀／fり〃、隼ごl・／小〟〃‘／〃〃ハ／∧・  
handledaccoTding少Inaddition，SPeCialprecautionsmustbetakenwhen  
handlinginfecteddonorsandbloodproductskn0wntOCOntaininfectious  
agents．Theprecautionstobetakenmightinclude：  

－isolation bv means of the appropnatetiming orlocation ofthe  
procedures，SPeCiallabe11ingandquarantineoftheproductsco11ected，  
useofprotectivepackaging、、仙doublewrapplnglnimperviousplastic；  

－ disirJecdonofal1worksurfacesandequlPmentWithadisinfectantof  
knownefficacy，SllChasfreshlypreparedO・25％sodiumhypochlorite  
SOlution；  

－ prOteCtionofstaffbymeansofadequatetrainlng，aVOidanceofaerosoIs  
anduse ofgloves，gOWnS，maSks and eyeprotection；itisstrongly  
recommendedthatsuchstaffalsobeprotectedbyimmtlnizationwith  
hepatitisBvaccine；  

－ fulfilmentofthelabelling，ShipplngaJldwaste－disposalrequlrementS  

approprlatetOtheeti0logicalagentsinquestion・   

4．ア3／〝〃れ∪／1′z∂〟0〃0′do／10／ざ  

Thereisaclinical】yvalidneedforspeci丘cimmunoglobulinsandplasma  

fortherapeutic，prOPhylacticanddiagnosticuses．Deliberateimmuniza－  

tion ofhealthyvolunteers may benecessaryln additionto collection  
Ofplasmafromconvalescentpatientsanddonorsselectedbyscreenlng  
forllighlevelsofspeci丘cantibodies．Theimmunizationofdonors re－  

qulreSinformed consentin wntlng and shalltakeinto consideration  
alltherequlrementSOfthepre、′ioussections．  

Donorssha11beimmunizedwithantlgenSOnlvwhensufficientsuppliesof  
materialofstlitablequalitycannotbeobtainedfromotherapproprlate  
donors，fromdonationsselectedbvscreenlng，Orintheformofsafeand  

e臨caciouslicensed monoclonalantibodie5－ Donors must be fu11y  
informed of therisk ofany prOPOSedimmunizadon procedure，and  
PreSSureShal1notbebroughttobearonadonortoagreetoim皿unization．  
Womencapableofchild－bearingshallnotbei皿unizedwitherythrocytes  

OrOtherantlgenSthatmayproduceantibodiesharmfultothefetus．Donors  
Ofbloodand【hoseundergolngPlasmapheresisshall，ifnecessary，undergo   
investigatiムn5thatcanrevealhypersensitivitytoaproposedantigen（See  
alsoPartB，SeCtion6）・  

Anapprovedscheduleofimmunizationshallbeused．Everyeffortshall  
bemadetousetheminimumdoseofantlgenandnumberofinjections．   
In anylmmunization progl－arrme、the following shallbe takeninto   

considerationasam血mum‥（a）the 
？モan9bodyrequired；（C）datashowingthatthedose，theintervalsbefTeen  

uTleChonsandthetotaldosageproposedforeachantlgenareapprOPrlate；   
and（d）thecrやiaforconsideringaprosr！eCtivedonoranon－reSPOnder  
foraglVenantlgen・Nodonorsha11behyperlmmunizedwithmorethanone  
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immunizingpreparationunlessthesafetyofthemultipleprocedureis  
demonstrated．  

PotentiaFdonorsshou暮dbe：  

－informed byalicensed physician ofthe procedures．risksand possib［e  

SeqUefaeandhowtoreportanyadverseeffects，andencouragedtotake  
Partjnafreediscussion（Which，insomecountries，isachievedinsmall  
groupsdfpotentialdonors）；  

－ enCOUraged to seek advice from theirfamilydoctor before agreeJng tO  

immunization；  

－informedthatanylicensed physicianofthei（Choicew‖besentalIthe  
informationabouttheproposedimmunizationprocedu（e：  

こinformedthattheyarefreetowithdrawconsentatanytime．  

AllvaccinesusedforimmunizingdonorsshallbereglSteredorrecogmized   
bythenationalhealthauth0rity；butmaybeadministeredatdosesandwith  
SChedulesdifferingfromthoserecommendedforroutineprophylactic   
immmization．ErythrocyteandothercellularantlgenSShanbeobtained   
fromaneStablishmentapprovedbythenationalcontrolauth0rity・  

Donors shal1be observed for approximately30min fouowingany   
immunizationinordertodeterminewhetheranadversereactionhastaken  
Place．Becausereactionsoftenoccur2－3hafteri皿nunizadon，donors  
ShallbeadvisedofthispossibilityandinstruCtedtocontactthefacility’s  
Physicianifareactionissuspectedinthe丘rst12hafterimmunization・  
Reactions may belocalor systemic・Localreactions，Which may be  
lmmediateordelayed，taketheformofredness，SWel山1gOrPalnatthe   
injection site．Systemic reactions maylnClude fever，Chills，malaise，  
arthralgia，anOreXia，Shortnessofbreathandwheezing・  

4．74Jm爪〟〃虎a〟0〃〝肋仙ma〃eけ納付Cy飴ざ  

Eり励YOqte donors．A donor of erythlOCyteSforthe purposes of   
immunizadonshal1meetallthegeneralhealthcriteriafordonors（See  
SeCtions4・3and4・4）・Inaddition，thedonorshallnothavehadablood  
transfusionatanytlme・  

Thevolume Oferythrocytes drawn from a donor should not exceed  
450－500miofwholebloodinanyeight－Weekperiod．  

Ateachdonadonthedonorshal1befoundtobenegativeforsyphilis，   
HBsAg，an正一Hnろantibodyto hepatitis B core anti？en（anti－HBc），  

anti－HCVandantibodiestohumanT－Ce111ymphotroplCviruSeS（anti一  
肌V）・Theserumlevelofaminotransferasesshouldbewithinnormal  
limitsasestablishedbythenationalcontrolauthority・  

ErythrocytephenotypingshallbedoneforABOaswe11asforC，D，E，C，e，  
Ke11andFya．Phenotypingforotherspecificitiesisoftendesirableandis   
recommendedespeciallyfor、Jka，Jkb，Fyb，Sands・   

IdeallyerythJOCyteSObtainedforimmunizationpurposesshouldbefrozen  
foratleast12monthsbeforeuseandthedonorshouldbereca11edand  
retestedforanti一耶anti－HCV，anti－fDc，HBsAgandanti－HTINbefore  
thestoredcellsareusedforimmunization．  
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Where suitable facilities for freezing erythrocytes are not available，  
nationalcontrolauthoritiesmayauth0rizetheuseofcellsfromasingle  
don？rtOimmunizenomorethanthreeperSOnS（preferablywhohavenot  
PreⅥOuSlyhadablooqtransfusion）inaninidal12－mOnthperiod，during  

Whichmonth1ydetermlnationsofanti－rⅡVantiTHCVanti－HBc，HBsAg  
andserumalanineaminotransferaseshouldbemadeinboththedonorand  
therecIPlentS・H，af［er12months，theinitialthreerecIPlentSShowno  
Clinicalorlaboratory evidence of hepatitis，HIVinfection or other  
blood－1ransmissiblediseases．thedonormaybeconsideredacceptablefor  
PrOVidin巳erVthrocytesforimmunization．AssInallanumberofdorlOrSOf  
erythrocytesshouldbeusedaspossible．  

Co［lecEionandsto7？geqfe／yth7VqTh？S・Erythrocytesshaubecollectedunder  

aseptlCCOnditionslntOSteri1e，pyrOgen－freecontainersinanappropnate  
PrOPOrtionofanapproyedanticoagulant・Theymaythenbedispensedin  
aliquotsunderaseptleCOnditionsintoslngle－dose，Steri1e，PyrOgen－free  
COntainers for storage．Themicrobiologicalsafetyofthe dispensing  
environmentshallbevahdated．  

Erythrocytesshouldbestoredfrozenforatleast12monthstopemit  
retestmgofdonorsfordiseasemarkers．Themethodselectedsho111dhave  
beenvalidatedsuchthatthereis70％ce11recoveryinviw・Erythrocytes  

ShouldbewashedafterstoragetoremovethecryopfOteCtiveagent．  

Adequate steri1ity data to supportthe requested shelト1ife for stored  

eryth］OCyteSShouldbesubmittedbythemanufacttlreftOthenational  

COntrOlauthority．Atestforbacterialandfungalcontamlnationshouldbe  
madeonal】blooddispensedinahquotsipanopensystem（り・Thetest  
Shouldalsobeperformedonatleastonesln望1e－dosevialfromeachlotof  
Wholebloodthathasbeenstoredunfrozenformorethansevendays．The  
testshouldbemadeontheeighthdavaftercouectionandagamonthe  
expirydate．Culruresforthesteri1i【ytestShouldbemaintainedforatleast  
14days，With＼もubculturlngOnday3，ヰor5・  

ETy（hTVqte］eC¢ienEs・The follo＼Ving additional（esting of erythrocyte  

reclplentSisnecessary：  

● Therecipientsho111dbephenotypedforABO，Rh，KeuandDu任y   
antigens beforeimmunization・Ke山一negativeand／orFy（a－）persons   
ShouldnotreceiveKell－POSitiveorFy（a＋）cellsexceptforthespecific   
PurPOSeOfproducinganti－Ke1loranti－Fya．OnlyABO－COmPatible   

erythrocytesmaybetransfused・MatchingofJka，Jkb，Fyb，Sands   
Phenotypesisalsodesirable．  

● Screenmgforunexpected2ultibodiesbymethodsthatdemonstrate   
COating and haemolytic arltibodies shouldincludethe amiglobulin   
methodoraprocedureofequivalentsensitivity．  

ProspeCtive ervthrocyte recIPlentSinⅥ′hom antibody screenlng teStS  
demonstratethepresenceoferydlrOCytヲantibodies（0therthanthose  
dehberately stimulatedthroughinmunlZation bythe plasmapheresis  
Centre）shouldbeaskedwhethertheyhaveeverbeenpregna71tOrhada  
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transfusion，atissuegraftoran1njectionoferythrocytesforanyreason・  
ThishistoryshouldforヮpartofthepermanentreCOrdandshouldidentify  

thecauseofimmunizatlOnaSClearlyaspossible．Recipientsshouldbe  
notifiedinwntlngOfanyspeci丘cantibodiesdevelopedafterinjectionof  
erythrocytes．ThenationalcontrolauthorityshouldbenotiBedannual1yin  
wntlng Ofunexpected antibodiesinduced byimmunization，andthe  
immunizeddonorshouldcarryaCardspec坤ngtheandbodies・  

bmunizationscheduLes・ErythrocytesusedforiJTlmt！nizationpurposes  

ShaIlnotbeadministeredaspartofanyplasmapheresISPrOCedure・Such  
immunizationmaybeperformedonthesamedayasplasmapheresis，but  
Onlyafteritandasaseparateprocedure・  

Tbminimizetheriskofinfectiontothedonor，the血Iunizationschedule  

Shouldinvolveasfewdosesdferythrocytesaspossible．  

Forprimaryimmunizationtwoinjectionsoferythrocytes，eaChofabout  
l－2mlandgiventhreemonthsapart，elicitantibodyformationwithinthree  
monthsofthesecondirtiectioninapproximately50％ofvolunteers；the  
resultisnotimprovedbyinjectlnglargeramountsorglVlngmOrefrequent  
叫ections．  

Itisadvantageoustochooseasdonorsofanti－D（anti－Rh。）volunteerswho  
arealreadyimmunized，Sinceusefu11evels ofanti－Darethenusually  
attainedwithinafewweeksofreimmunization．hsomepeOple，thelevelof  
antibodyr9aChesitsmaximumwithinthe丘rstthreeweeksandwi11not  
increase a杜er furtherimmunization．In others，antibodylevels may  
COnlinuetoriseformorethan12monthswhen叫ectionsofO・5－1mlof  
erythrocytesaregivenatintervalsoffivetoeightweeks・About70％of  
immunized volunteers eventuauy produceantibodylevels we11abov  
lOOIU／mi．Onceattained，SuChlevelscanbemaintainedbyinjectionsof  

O．1－0．5mloferythrocytesatintervalsoftwotoninemonths，aSrequired・If  
injectionsoferythrocytesarediscontinued，antibodylevelsusuallyfal1  
appreciablywithin6－12months・  

rmebasehneantibodytitreofeveryrecipチentoferythrocytesshouldbe  
established，andtheantibodyresponse，mCludingbothtypeandtitre，  
Shouldbemonitoredmonthly・  

Erythrocytestobeusedforhlmunizationpurposesshouldbeselected，for  
eachreclplent，byalicensedphysician▲  

RLskstoleC¢ienLS．Recipientsoferythrocytesforimmu血zationpurposes  
mayruntheriskof：  

－viralhepatitis（BandC）andHⅣinfection；  
－ 0therinfectiousdiseases；  

一 Hmimmunization；  

－theproductionofumWanted erythrocyteantibodiesthatmaycom－   
plicateanyfuturebloodtranSfusion；  

－ afebrilereactioniftheantlgendoseistoogreat；  
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一 the productionofantibodies that maylnterferewithfuture organ  
transplantationifi（isneeded．  

RecoTd－keq）mg・RecordsofervthrocytedonorsandofthereclplentSOf  
theirerythrocytesshouldbemaintainedandcross－referenced．  

5T Co‖ectionofbIoodandpFasma  

Anumberofprecautionsmu5tbetakenhlthecollectionofbloodand  
Plasma，aSdescribedinthefouowin望SeCtions．   

5．1βJ00dco肋㌍〟on∂〃d叩わe佗5由p仰Cedu作S  

Theskinofthedonoratthesiteofvenepunctureshallbepreparedbya  
methodthathasbeenshowntoglVereaSOnableassurancethattheblood  
COllectedwi11besteri1e．Bloodsha11becollectedintoacontainerbymeans  
OfanaseptlCmethod・TheequlPmentforcouectingthesterilebloodmay  
beclosedorventedprovidedthattheventisdesignedtoprotecttheblood  
agalnStmicrobialcontamination．  

WithapheresISprOCedures，CareShaubetakentoensurethatthemaximum  
VOlumeoferythrocytesisretumedtothedonorbyintravenousinfusion．If  
theredcellscamotbereturnedtothedonor，nOfurthercollectionshould  
bemadeuntildledonorhasbeenre－eValuated．Severalchecks shallbe  

madeto ensurethatdbnorsreceivetheirownerythrocytes，including   
identification ofthe containers of erythrocytes by donors before re－   
infusion・Haemolytictransfusionreactionsareavoidable，Sincetheyare  
CauSedbytheaccidentalinfusionofincompatibleerythrocytes．Personnel  
invoIvedinreinfusionproceduresshouldbeadequatelvtrainedtoprevent  
them・Thesigns and symptoms are hypotension，Shormess ofbreath，  
StOmaChand／ornankpain，aPPrehension，CyanOSisandhaemoglobinuria，   

Ifahaemolytic【ransfusionreactionoccurs，theinfusionofceustoal1  
donorsatthecentreconcemedshouldbediscon血ueduntiltheiderltity  
Of al1containers of er＼1hrocytes has been checked．Automated  
Plasmapheresisispreferredtomanualplasmapheresisinsomeinstitutions  
becauseofitsgreatersafety．   

5．1・1Summaryofm〟lわTUm9e〃e帽／帽qUJ佗爪eJ雨わ′∂P／帽佗5由  

Equ桓ment・Thismustbeelectricallysafeandnon－destruCtiveforblood  
elements；disposabletubingmustbeusedwhereverthereisbloodcontact．   
In additioJl，equlPmentmuStbe accessible to detailedinspection and  
Serviclnganditsdecommissio血1gShouldnotsignificantlyinterruptthe  
PrOgramme・rtShouldalsobepro11dedwithsuitableautomaticalarms．   

P7VCed；Lle・Thi5muStbenon－destructiveforbloodelementsandaseptlC；  
theremu5tbeadequatesafe望uardsagainstairembolism．   

Di3PO5abknTheseTluStbepyrogen－free，Sterileandbiocompatible（e・g・  

theremustbenoactlVationofenzymeSyStemS）・  
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5．1．2 ノqdye侶e／eaC血〃S  

Provisionmustbemadetopreventandtreatanyadversereactionsin  
donors．Aswith any medicalprocedureinvoIvingthe treatment of  
individuals，adverse reactions may occurwithblood co11ecdon and  
plasmapheresis・Almostansuchreactionsaremildandtransient，butan   
OCCa亨ionalserious reaction may occur・The possibilityofadverse  

reactlOnS，thoughremote，Sho111dbeantlClpatedandadequateprovision  
should be made to ensurethat careis avai1able to donors．1mitialand  
COhtinulngtrainlnglnemergenCyCareismandatoryforpersonnel・∬any  
Seriousadversereactionoccurs，aPhysicianshouldbecal1ed・   

5．1．3 丁如）e50′adve侶e佗∂C〟oJl  

俺so叩伊lりⅥCqPe．Thisismostlikelytooccurwithnewdonors，Thesigns  
and symptoms are hypotension，bradycardia，SymCOpe，SWeatlng and   
（rarely）convu1siorLS・  

エ〃C〟JfJ申CJわ〃，fJ仲川mαJわ〃d〝d／∽emβわ〝∽αJめどクんね占0在〃町∫血  
Reactionsofthistypearebestpreventedbyadequatepreparationofthe  
VenePunCtureSiteandbytralnlngphlebotomistsinpropermethodsof   
initiatingblood80W．Thesymptomsarelocahzedpainandrednessand  
SWe11ingatthephlebotomyslte．  

A肋l如C d乃dα〝叩妙血cわ道化αCfio旧・neSe may OCCur du血g仙e  
introductionofsalineintothedonorwhileredce11sarebeingprocessed，Or  
duringreinfusionofred cells・Thesignsandsymptoms areurticaria，  
burninginthethroat，tightnessofthechest，Wheezing，Painintheabdomen  
andhypotension，  

伽詑micinPction．Careshouldbetakenatallstagesofplasmapheresisto  
avoidthetraJISmissionofinlectiousorganismstothedonor・  

5．2 Cl〉〃ねわe侶  

Theonglnalbloodcontainerorasate皿iteattachedinanintegralmanner  
’shallbethe丘nalcontainerfor whole blood and red cells，withthe  
exceptlOn Of modi丘ed red ceus，for whichthe st？rageperiod after  
processlngShouldbeasshortaspossibleandcertainlynotlongerthan24h・  
Containersshanbeuncolouredandtransl11Centandthelabellingshallbe  
Placedinsuchapositionastoa1lowvisualinspectionofthecontents・They  
Sha11besteri1izedandhermetical1ysealedbymeansofsuitableclosuresso  
thatcontamhationofthecontentsisprevented・rmeCOntainermaterial  
Shal1notinteract adverselywiththe contentsunderthe prescribed  
COnditionsofstorageanduse・  

Thespecjficationsforcontainersshouldbeapprovedbythenationalcontrol  
autho「i吋り0，TT）．  

1f sterile docking devices a（e nOt aVa‖ab（e，C（osed bIood－COIlection and  

PrOCeSSlngSyStemSShouIdbeusedtopreparebloodcomponents・  
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5．3 月〃おOag〟血〃b   

Theanticoagulant solution shau be steri1e，pyrOgen－free and of a   

COmpOSitionsuchastoensurethatthewholebloodandseparateblood  

COmpOnentSareOfsatisfactorysafetyandefBcacy．  

CommonLy used anticoagulant solutions are acid－CitrateMglucose，Citrate－  
Phosphate－gJucose and citrate－Phosphate～g！ucose－adenine；the amounl  

Ofadenineusedvariesind旧erentcountries・SoIutionsofadenine，g！ucose  
and mannjto（used for red celL preservation may be added a†ter remova1  

0ftheplasma．  

Forplasmapheresis：SOdiumcitTateaSa40g／lsorutioniswide［yusedasan  
anticoaguIant＿   

5．4 P〟8I5∂mpJes  

Pilotsamplesarebloodsamplesprovidedwitheachunitofwholebloodor  
Ofredbloodcells・Theyshallbeco11ectedatthetimeofdonationbythe  
perSOnWhocouectsthewholeblood・TbecontainersforpiJotsamples  
Shal1bemarkedattheconectionsitebeforethesamplesareconected，and   
themarkingusedmustbesuchthatthesamplecanbeidenti6edwiththe  
COrreSpOndingunitofwholeblood・Pilotsamplesmustbecollectedbya  
teclmiquethatdoesnotcompromisethesteri1ityofthebloodproduct・  

Pitotsamplesshouldbeattachedtothefinalcontainerinamannersuchthatit  
WiIr［aterbeclearwhethertheyhavebeenrernovedandreattached．   

5．5JdeJI〟枕辺〟0〃○／5a爪p鹿  

EachcontaineTOfblood，bloodcomponentsandpilotandlaboratory  
SamPlesshallbeidenti丘edbvaunlquenumberorsymboIsothatitcanbe  
tracedbacktothedonorandfromthedonortotherecipient・Theidemity  
Ofeachdonorsha11beestablishedbothwhendonor五tnessisdeterrmined  
andatthetimeoibloodcollection．  

Whenblood－derivedmaterialsaretransferredtoafractionationplarlt，  
thefo1lowingdetai1ssha11beprovidedbythesupplier：  

－ nameandaddressofcoLlectlngCentre，  
－ tyPeOfmaterial，  

－ donoridenti丘cation，  

－ dateofcollection，  

－ reSultsofmandatorytests，  
什 COnditionsofstorage，  
－ Otherdetailsrequiredbythefractionator，  
－ nameandsignatureofresponsibleperson，  
－ date．  
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Part8．RequiromentstorsingIe・donorand  
Smalトp001products  
6． Generatconsjderations  

Theserequirementsforsingle－donorandsmaⅡ－POOIproductscoverthe  
methodsusedtoprepareproductsdirectlyfromunitsofwholebloodor・Of  
COmpOnentSCOllectedbyapheresIS，StartlngWiththetestlngOftheunits  
andproceedingtotheseparationofthevariouscellandplasmaprotein  
components・AmongtheproductsthatmaybepreparedinsmallpooIs   
（12donorsorfewer）are 

． 

thesafety，efficacyandlabellingofthecomponents，SPeCifictestsare  
inch）ded，Whereapplicable，tOenSurethequalityofvariouscomponentst   

ltisimportanttonotethatsingle－donorandsmal1－pOOIproductshave  
CertainspeCialized11SeS Otherthantherapeutic q）Plication tocorrect  
de丘citsinpatients・AlthoughnotdealtwithfurtherintheseRequirements，  
theseusesincludethestimulationofplasmadonorswithredbloodcellsin   
Prdertoraise●antibodylevelsforthepreparaやOnOfami一D（anti－Rho）   

lmmunOglobulin（1ろandspecialblood－grOuPlngreagentS・Itisofthe  
utmostimportancethatthedonorsofce11sandplasmaforsuchpurposes  
becarefu11ystudiedbothinitial）yandonacontinuingbasistominimizethe  
likelihoodofthetranSmissionofinfectiousdiseasestorecIPlentS．Theuse  
ofredce11s，StOredfrozen，thathavebeendemonstratedtobefreefrom   
infectious agents by retestingthe donor12months afterthei山tial  
collection reduces the risk of such transmission to volunteers for  
immunization．  

Plasmadonorsmayalsobeimmlmizedwithviralorbacterialantigensfor   
the pr戸paration of speci丘cimmunoglobu血products・Al1donor   

immunlZatlOnprOCeduresmustbeplannedandcamiedoutunderthe  
SuPervisionofaphysicianWhoisfami1iarwiththeantigensbeingusedand  
especiauywiththereactionsorcomplicatibnsthatmayoccur・Donors  
beingun皿unizedsha11havebeenfullyinformedofallknownhazardsand  
ShallhaveglVentheirwritteninformedconsenttOtheprocedures・  

Donorimmu血zationpracticesareconsideredinmoredetailinPartA，  
section4．7．  

MinimumgeneralrequlrementSforapheresisaresummarizedinPartA，  
secdon5．1．1．  

7  ProductionandcontroI   

71 Ge〃e帽J′eqUJ佗me〃b  

Single－donorandsmall－POOlproductssha11complywithanyspeci丘cations  
estabhshedbythenationalcontrolauthority・Ce11ularbloodcomponents   
and certain plasma components may deteriorate during separation   
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Or StOrage・Whatever the method of separation（sedimentation，   
Centrifugation，WaShingor丘1tration）used forthe preparation ofce11  
COmPOnentS，therefore，itisimportantthataportionofplasmaprotein   
Su伍cienttoens11reOptlmumCellpreservationbeleftwiththecells，eXCePt  
Whenacryoprotecdvesubstanceisaddedtoenablethemtobestoredfor   
longperiodsinthe frozen state，Or additive solutions（for example  
COntaimingadenine，glucoseandmamitol）areusedforthesamePurpOSe  
brliquidstorage．  

1llemethodsemp（oyedforcomponentseparationshouldbecheckedbefore  

they areintroduced・The characleristics assessed mighlinc）ude yield of  

thecomponent．puritylk7VivorecoverylbioZogjcafhalf－Fife，functionaJbehaviour  
andste「ility  

ThenatureandnumberofsuchchecksshouIdbedeterminedbythenatjonaI  

COntrOlauthority   

Immediatelybeforeissuefortransfusioporforotherpurposes，blood  
COmpOnentS Shaubeinspectedvisual1y・They shallnotbeissuedfor  
transfusionifabnormalitiesofcolourareobservedorifthereisanyOther   
indicationofmicrobialcontaminationorofdefectsinthecontainer．  

BloodcomponentsshaubestoredandtranSPOrtedattheappropnate  
temperature・Refrigeratororfreezercompartmentsinwhichcomponents  
are stored shal1contain only whole blood and blood components・  
Reagentsrequiredforuseintestlngmaybestoredinaseparatesectionof  
thesamerefrigeratororfreezerprovidedthattheyhavebeenproperly  
isolatedandareinsuitablecoIltainers．   

72 恕伽タロJwIIO鹿bJood卯dpねsma  

72▲1Sre「冊y  

Eadldonation of whole bloodi】1tended for transfusion and each  

Prq）arationofcomponentceusconstitutesasinglebatch．Singlebatches  
Shal1notbetestedforsteri1itybyanymethodthatentailsbreachingthe  
頁nalcontainerbeforethebloodistransfused．  

ThenalionalcontrotaulhoritymayrequiretestsforsterintytobecaTriedoutat  

regularintervalsonfinaJcohtainerschosenatrandomandattheendofthe  

StOragePeriod・Thepurposeofsuchtestsistocheckontheaseptictechnjque  

USedfortakingandprocesslngthebJoodandontheconditionsofstorage．   

7Z2L∂bo伯b「y始ぶね  

Laboratorytestssha11bemadeonlaboratorysamplestakeneitheratthe  
time ofco11ection orfromthe pilot samPles accompanymgthefinal  
COntainer，1abelledasrequiredinPartA，SeCtion5，  

lnsomecountries，teStreagentS，inparticurarthoseusedforbJood－grOUPEng  

andfordetectingantiLHIV antトHCVandHBsAg．mustbeapprovedbythe  
national control authority. 

Theresultsofthetestssha11beusedforensuringthesafetyandproper   
labellingofal1componentspreparedfrom11nitsofwholeblood．  

61  

－53－   



72．3殆∫ねぬr血飴CぬU5a9即短  

軸hiぬ．Eachdonadonofwholebloodsha山，ifrequiredbythenadonal  
COntrOlauth0rity；beslユ句ectedtoaserologicaltestfbrsyphilis．Ifsotested，  
0nly units glVlng negative results shal1be used fbr transfusion or  
COmpOnentPreParation．  

T4mlhq）atiEis．Eachunitofbloodorplasmacollectedsha11betestedfbr  
HBsAgandanti－HCVbyamethodapprovedbythenationalcontrol  
authorityandonlythosegivinganegativeresultshaubeused（13）・Units  
glVlngapOSitiveresultshaubesomarked，Segregatedanddisposedofbya  
methodapprovedbythenationalcontrolauth0rity，unlessdesignatedfor  
theproductionofareagentorexperimentalvaccineinanareadesigned  
andsegregatedforsuchproduction．  

Jnsomecount（iesplasmapooIsareaIsotested．  

TheIabe10nthecontainerorlherecordaccompanyln9thecontainershould  

indicatethegeographicalsourceofthebloodorplasmaaswelIaswhetherand  

howlhemateriaIhasbeentestedforHBsAgandanti－HCV  

Liverfunctiontests，SuChasserumtransaminasedeterminations，areuSedin  

SOmeCOuntriestodetectIiverdamagethatmaybeassociatedwithhepatitis．  

AnEi一月7Vland anti－EHV2．Bloodfor transfusion and for useinthe  

preparationofbloodcomponentsm11Stbetestedbyamethodapprovedby  
thenationalcontrolauth0rityforantibodiestoHrV－1andHIV－2andbe  
found negative・However，When otherimportantfactors outweighthe  

beneBts of such testing（e・g・inemergencies）formalarrangementS，  
approvedinadvanceby血enationalcontrolauth0rity，Shouldbeinplace  
thatenabletheprescribingphysiciantohaveaccesstoanunteStedproduct．   
In allsuch cases，retrOSPeCtive testing ofthe pilot sample shallbe  
performed・  

OtherfJ垂ctious喝enLT・Itisimportantforthenationalcontrolauth0rityto  
reassesstesdngrequirementsfromtimetotimeinthelightofcurrent  
knowledge，theprevalenceofinfectiousagentsindifferentpopuladons  
andthe availabnity oftests for serologicalmarkers ofinfection．For  
example，humanretroviruSeSOtherthanHⅣhavebeendescribed（HT  
typesland2）andmoremaybeidentifiedinthefuture．   

73 β血せ付叩J〃g  

Eachunitofbloodcollectedshallbeclassi伝edaccordingtoitsABOblood  
groupbytestmgtheredbloodcellswithanti－Aandanti－Bseraandby  
testingtheserumOrPlasmawithpooledknowngroupA（OrSinglesubtype  
Al）ce11sandknowngroupBce山s・TheunitshaunotbelabelledasIoABO   
groupunlesstheresultsofthetwotests（Ce”andseruヮgrouping）云rein  

agreement，WherediscrepanciesarefoundinthetestlngOrthedonor’s  
records，theyshallberesoIvedbeforetheunitsarelabe11ed．   

IncountrieswherepolymorphismfortheD（R血。）antigenispresent，eadh  
unitofbloodshal1beclassi丘edaccordingtoRhbloodtypeOnthebasisof－   
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theresultsoftestingfortheD鱒Il。）redcellantigen／meD鱒1l。）typeshall  

bedeterminedwithanti－D（anti－R血。）reagents．  

Withthehi9h－Strengthantiseraandsensitivetechniquesnowavailabte，itis  
USUa11yconsideredunnecessarytousetheDUtestifthecellsarefoundtobe  
D－negativeinroutinetesting．   

74 斤edceJJs  

Wholebloodforthepreparationofal1componentsshallbecollectedas  
describedinPartA，SeCtion5，andtestedasdescribedinPartB，SeCtion7．2，  

Red cells shallbe processedunder aseptlC COndition皇and whenever  
POSSibleinaclosed s）●stem・rme Steri1ityofal1components shaube  
maintainedduringprocessingbytheuseofaseptictechmiquesandsterile  
PyrOgen－freeequlPment．Themethodsshaubeapprovedbythenational  
COntrOlauth0rity，andawrittendescriptionoftheproceduresshal1be  
Preparedforeachproduct，COVenngeaChstepmproductionandtestmg．  
ProposalsforanyPrOCeduralmodi丘cations shallbesubmittedto the  
nationalcontrolauthorityforapprovalbeforetheyareimplemented．  

Thefouowingmaybepreparedfortherapeuticpurposes（seepages40－41  
brde丘山山）nS）：  

● redcells；  

● redce11ssuspendedinadditivesolution；  
● mOdifiedredcells：  

－redce11s，leukocyte－depleted；  

－redcells，1eukocyte－pOOr；  

－ redcells，WaShed；  
－ redcells，丘ozen；  

－redcells，deglycerohzed・  

74．1ルーe納odsandl血油唱Ofsepara†わn  

Redce11sshallbepreparedfromwholebloodco11ectedinplasticbagsorin  
glassbottles・  

Mulliple－Plaslic－bag systems with steriJe docking devices are preferabre  
becauselhey minimize the risk o†rnicrobiaIcontamination by providing  

COmP）ete吋C）osedsystems．Theya「eeasytohand（eandaredjsposable．The  
USeOfgJassbott（esischeape「bulhasthedis己d＼′antagethatthesystemjsthen  
anopenorvented one．soミhatseparation mustbecarriedoutunderstrictJy  

asepticconditionsinster童IeroomsorlamirTar・f：ov／Cab≡netsandmicrobioIog（Cal  

monitorlnglSneCeSSaTy．Thesanle COnditionsalsoapplytotheseparation  

PrOCedurewhenpIasrnaistransferredfromdisDOSabIesLngJep［asticbagsto  

SeParateCOntainers．  

Allsurfacesthatcomeintocontactwiththebloodcellsshaubesterile，  
biocompatibleandpyrogen－free・Ⅱanopenplastic－bagsystemis11Sed，i．e．  
thetransfercontainerisnotintegrallyattachedtothebloodcontainerand  
thebloodcontainerisopenedafterbloodcollection，theplasmashallbe  
Separatedfrom（hecellsunderconditionssuchthattheoriginalcontainer   
iskeptunderpositivepressureuntdithasbeensealed・Iftheseparation  
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procedureinvoIvesaventedsystem，i・e・ifanairwaylSinsertedintothe  
containerforwithdrawaloftheplasma，theairwayandventshallbesteri1e  
andconstructedsoastoexcludemicroorganisms．  

In some countries．the steriIity of products preparedin open systemsis  
monitoredbytestingasampJeofatleast2％oftheunits・Thenationalcontrol  
authorityshou（dapp（OVethesystemused・  

Thehalcontainersforredce11s（butnotnecessarilymodiAedredcells）  
Sha11bethecontainersinwhichthebloodwasoriginal1ycollectedor  
satellitecontainersattachedinanintegralmanner．Ifpilotsamplesare  
detachedfromthebloodcontainerduringremovalofanycomponent，  
SuChsamplesshallbereattachedtothecontainerofredcells・Theremoval  
andreattachmentofthepilotsamplesshal1berecordedconsplCuOuSly  
（南瓜asignature）onthelabeloftheunit・The丘nalconやnersforal］other  

COmpOnentSShallmeettherequlrementSforbloodcontalnerSglVeninPart  
A，SeCtion5，2．Ⅱthe丘nalcontainerdiffersfromthecontainerinwhichthe  
bloodwasoriginauycollected，itshal1begivenanumberorothersymbol  
toidentifythedonor（S）ofthesourceblood・Wheneverappropriate，the  

secondaryGnalcontainershallbesim封arlylabelledwhileattachedtothe  
primary final container. 

netimingandthemethodofseparation（Centrifugation，undisturbed  
sedimentation or a combinadon ofthe two）wi11depend onthe  
COmpOnentS tO be prepared fromthe donation，When plateletsand  
COagulationfaqtors arebeingprepared fromthe same donation，the  
componentsshallbeseparatedassoonaspossibleafterwithdrawalofthe  
bloodfromthedonor．  

Separationshou［dpreferablybeeffectedvvithin8hofblooddonation・  

When pIateletsand coagu［ation factorsareto be prepared．itisespecialIy  
importantthatthevenepuncture be performedin such away asto cause  
minimaJtissuedama9eSOaStOPreVenttheinitiationofcoagulation・Theb）00d  

ShouJdfJowfreelywithoutinterruptionandasrapidlyaspossible，andbemixed  
thoroughlywiththeanticoaguIant．  

Ifp）ateletsaretobepreparedfromaunitofwholeblood，thebloodshal1be  
keptatatemperatureof20－240Cforupto8hunti1theplatelet－rich  
plasmahasbeenseparatedfromtheredbloodcens・  

Redce）1smaybepreparedeitherbycentrifugadonorbyundisturbed  
Sedimentationbeforetheexpkydateoftheonglnalwholeblood・Blood  
Ce皿sshal1beseparatedbycentrifugationinamannerthatwi11notincrease  
thetemperatureoftheblood．  

SedimentationjstheleastexpensivemethodforseparationofredbIoodceLIs  
anddoesnotrequlreSPeClalequIPment・  

Repeated washing wilh saline and centrifu9ationand fi）tration are used to  
reducethe numberofleukocylesand plateletsandthevo（UmeOftrapped  
Plasmainredce11s．Frozenredce＝safterthawingareaJsorepeatedlywashed  
WithspeciaIsoIutionstoremovecryoprotectiveagentswhiLea．sopreventing  

haemoIysIS．  
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74．2白ゆγ由胎   

Theexpirydateofwholebloodandredcellspreparedinaclosedsystem   
frombloodcollectedinacid－Citrate－glucoseorcitrate7hosphate－glucose   
lSgenera11y21daysaftercollection・Thetimeofremovalofplasmaisnot  
relevant tO theexpiry date ofthe red cells when theintegrityofthe  
COntainerisnotcompromised．  

Theshetトl侮ofstoredb100dhasbeenextendedto35daysbyco＝ectinglhe  
b100dinacid－Citrate－giUCOSeSUPPlemented＼，／ithO．5mmol／Iadenineorina  
mixtureofO・5mmot／1adenineandO・25mmoi／1gua＝OSinewithextraglucose，  

andto42daysbyaddjngasoJutioncontaEnJngadenine，gJucoseandmannitoL  
Recentstudiesindicatethatitmayalsobe possjbletoextendtheshe…fe  
Of stored b100d to35days by co‖ectlngitln Citrate－PhosphateqgIucose  

SUPPlemenledwithO・25mmol／）adenineandextragEucose．  

WhenredceL（sareprepared、Vithveryhigherythrocytevotumefractions，an  
expJry date14days a什er collectionis recommendedin some countries  

because the ce＝s may become glucose－deficient after this tirne．The  

erythrocyte voIume fractjon of red ceJIs coHectedin cit｛ate－Phosphate－  

glucose－adenineshouIdnotexceedO■9i†lheexpirydateismorethan21days．  
aftercoJ‡ection＿  

TheusefuJnessofacid－Citrate－glucoseislimitedbytheslgnificantreductionin  

CellviabjlitywhenthevoJumeofce”scouectedissrnau，WhichisuneNOidabte  
forsomedonations．  

Providedthat steri1ityis maintained，the shelfqlife ofred cellsis not  
innuencedbythemethodofseparationused・However，ifanopenSyStem   
isusedthatdoesnotmaintainsteri1itv・theexpirydateshallbe24hafter  
Separationandthece11sshouldbe11Sedassoonaspossible・Redcellsand  
Wholebloodshouldbestoredat5±30CandtraJISPOrtedwithweticein   
insulatedboxesat5±3OC・Careshouldbetakennottoplacecontainers  
directlyonice．  

Ref「igeratedwholebloodandredcellsw川warmuprapidLyvvhenpIacedat  
roomtemperalure・Everyeffortshould be madetolimitthe periodsduring  
WhichtheproductsarehandIedatarnbienttemperaturesinordertopreventthe  
temperaturefromTisIngabovelOOCuntiltheyareused．  

74．3 ∧イOd／〟ed√edce〟s  

尺gdce恥お“たoc）′絶一句坤如偏止血ce恥J蝕た0り′絶ゃ00r  

Becauseofthepossib冊yofreactions，SOmeCOUntriesrequlrethatredce”s  

COntainlessthan2％oftheleukocylesoftheorJglnalwholebEood．  

Leukocyte depletion may be achjeved by buft〉トCOat rernOVaF，freezing and  

WaShing．orbywashingalone．  

Leukocyle－POOrred－Ce！lconcenlratesarep：eParedbyfiJtration．  

Redcelh棚Shed・Redcellscanbe、、′aShedbvmeansofinterruptedor  
COntinuous一flowcentrifugation．Ifthe丘rstofthesemethodsisused，the  
WaShingprocedureshallberepeatedthreetimes．  

Centrifugation shourd be carried outin refrigerated centrifuges．1f such  
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equIPrTlentisnot訓aiIabIe，thewashjngsolutionshouldhaveatemperatureof  

5土30C．  

Red ce‖s can also be washed by meansof reversibEe agg10meration and  

SedimentationuslngSUgarSOlutions．  

WashedredceJ！sshouJdbetransfusedassoonaspossjbleandinanycasenot  

laterthan24hafterprocessJngifpreparedinanopensysternthatdoesnot  

maintainsteriIity；UnlessthenationaJcontrolauthorityhasspecifieda10nger  

Shelf－1ife．Theyshout¢bestoredalalLtimesat5士30C．  

Requirements for p山）t Samples，labels and storage and transport  
temperatt）reSarethesameasthoseforunmodiBedredcells・  

Redce恥ノわzenandTedceLLs，砂erD勉edRedceuslessthansixdaysold  
areusua11yselectedforfreezlnglnOrdertominimizelossofyielddueto  
haemolysisdu血gprocess叫g．  

Frozenredcellsareredcellsthathavebeenstoredcontinuouslyatlow  
temperatures〔650Corbelow）inthepres甲CeOfacryoprotectiveagent・  

Theredcellsmustbewashedtoremovethecryoprotecdveagentbefore  
usefortransfusion．nemethodsofpreparation，StOrage，dlawingand  
WaShing used should be such as to ensure that atleast70％ofthe  
transfusedcellsareviable24ha血ertranSfusion．Storageattemperatures  
below－650Cisusuallynecessarytoachieve70％recovery．  

ThecryoprotectiveagentinmostcommonuseisglyceroJ．Thetemperatureof  

StOrageShourdbebetween－650Cand－1600C，dependingontheglyceror  
COnCentrationused．  

Theshelf－1ifeoffrozence＝sbe10W－65OCjsa＝eastthreeyearsandmaybe  
much10ngerUndercertaincircumstances，butthereconstituted（thawedand  

WaShed）redcellsshouldbeusedassoonaspossibLeandnotIaterthan24h  
afterthawlngUnlessacIosedsysternisused． 

FrozencelJsa（eUSuallyshippedinsolidcarbondioxide（“dryice”）orliquid  
nitrogen，dependingupontheg）yceroIconcentrationused．Deglycerotizedred  
Ce＝sshouJdbestoredatatemperatureo‖ト60Candshippedat5土30C．  

Requirementsforpilot samples andlabels arethe same aSthosefor  
unmodifiedredce山s．  

75触ma   

Single－donorplasmashal1beobtainedbyplasmapheresisorfrommitsof  
WholebloodthatcomplywiththerequlrementSOfPartA，SeCtion5，and  
PartB，SeCdon7．2．  

Fresh－frozenplasmaandfrozenplasmashouldbestoredincarefu11y  
monitoredfreezersequlPPedwithrecordingthermometersandaudioand  
visualalarms to glVe Warnlng Of mechamicalor electrical払ilure．If  
refrigerationisintermptedforlongerthan72handthetemperaturerises  
above－5OC，theproductmaynolongerbeconsideredasfresh－frozen  
plasma，althollghtestingmayindicatethatreasonableamountsoffactor   
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VIⅡremainiftheplasmahasnotbecomeliquid．RepeatedthawingaLnd  
freezing may cause denaturation of plasma constituents and cause  
Prekanikreinactivation・   

75．1PJas仰a，什esわー〝oze〃   

Fresh－frozenplasmashal1bepreparedbyseparatingplasmafromwhole  
bloodandfreezlngltrapidlywithin8hofcouection．  

JdeaIJY fresh－frozen plasrnashouJd be p「epared by rapidfreezing ustng a  
COmbinationofsolidcarbondioxideandanorganicsotventsuchasethanol．FI  

thjsprocedureisused．itshou［dhavebeenshownthatthecontainercamotbe  

Penetratedbytheso）ventoTSUbstancesleachedfromthecontainerintothe  

COntentS．FreshイrozenplasmashouLdbestoredatorbeJow－200C．andbe10W  

－30DCiftobeusedfortransfusionpurposes．  

Before use forinfusion，fresh－frozen plasma should be thawed rapidly at  
30－37OC・Agitalionofthecontainerand／OrCirculationo†waleratatemperature  

Of37OCduringthethawcycIew用speedthawlng，Oncethawed，fresh－frozen  

Plasmamustnotbe refrozen．Itcan bestored atambientlemperatureand  

ShouEdbeusedwithh12hofcompLetionofthawIng．  

Fresh－frozenplasmashauhaveaTleXpirydateoneyearfromthedateof  
collection．  

Beforeits expiry date、fresh－frozen plasrna may be used for prepanng  

CryOP（eCipitatedfactorV‖．1tmaybeusedforthepreparationofotherpooIed  
Plasma†ractions（e・g・factorsl，lr，Vrl，V肛IXandX）atanytime，eVenafterits  

expirydate．  

75．2 Pね5爪a，わZerJ  

Frozenplasmais，bydefinition，aPlasmaseparatedfromwholeblood  
rnorethan8hafterthelatterhasbeencollected，butthedelayshouldbeas  
Shortaspossible．Frozenplasmamaybeuseddirectlyfortransfusionor  
fractionation，Oritmaybefreeze－driedassingle－donorunits．Plasmamay  
becombinedinsmal1pooIsbeforefreezingifitistobeusedtoprepare  
freeze－driedplasma・  

Thenationalcontrolautho（ityshoulddeterminethespecificrequirementsfor  
frozenplasma   

Iffrozenorfreeze－driedplasmaisintendedtobeuseddirectlyinpatients  
Withoutfurtherprocessing，thebloodshal1beco11ectedinsuchamanJler  
andincontainersofsuchatypeastoallowaseptichandling，e．g．bymeans  
Ofclosedsystems・  

lnsomecountries，frozenplasmajsglVenaneXPirydatefiveyear岳fromthe  
dateofcoIIection．  

Wheneverthecontaineroffrozenplasmaisopenedinanopenprocedure，  
the method of handlin望5hau avoidmicrobialcontamination；aS an  
additionalprecaution，Steri1eroomsorlaminar一且owcabinetscanbeused．  
DelaylnprOCeSSlngShallbeavoided，andtheambientconditionsshal1be  
regulated畠OaStOmin血zetheriskofcontamination．  

PlasnlamaybepooledatanytimeaftercoJlection．  
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75．3P血S爪a，／ねeze－（オ由d  

Freeze－driedplasmashaubemadefromsingleunitsorsma11pooIsof  
fresh－frozenplasmaorfrozenplasma・   

Thestorageconditionsandexpirydatesofdifferentformsoffreeze－dried  
plasmasha11beapprovedbythenationalcontrolauthority・Theproduct  
normal1yhasasheげ－hfeof丘veyearswhenstoredat5±30C，butthiswill  
dependonthesourcematerial，StOrageCOndidonsandresidualmoisturein  
theproduct・Pooledfreeze－driedplasmahasasignificantpotentialforthe  
tranSmission ofinftctious diseases．Thisislikely to be substantial1y  
diminishedbytheintroductionofviralinacdvationproceduresapplicable  
topla5ma・   

75．4P由s爪a，佗COye佗d  

Recoveredplasmaintendedtobepooledforfracti0正ationshallnotbe  
useddirectlyfortranSfusion；aPreSerVa也veshaunotbeadded・  

PlasmamaybeseparatedfromwholebloodatanytlmeuPtO五vedaysafter  
theexpirydateoftheblood・Themethodusedforseparationsha11avoid  
microbialcontaminadon．Asanadditionalprecaution，Steri1eroomsor  
laminarLnOWCabinetscanbeused．   

Iftheplasmahasbeenpooled，itshallbestoredandtransportedfrozenat  
orbelow－200C．  

Z5．5P血5ma，pねね似一庇わ  

Plateleトrich plasmais apreparation contalnlng atleast70％ofthe  
Plateletsoftheoriginalwholeblood・  

Thepreparationshal1beseparatedbycentrifugation，preferablywithin8h  
Ofcollectionofthewholeblood．Thetemperatureandtimeofprocesslng  
andstorageshallbeconsistentwithplateletsurvivalandmaintenanCeOf  
hlnCtion．  

rrbachievethedesiredhaemostaticeffect，Platelet－richplasmashanbe  
transfusedassoonaspossibleafterco11ecdon，andnotlaterdlan72h  
afterwards，unlessstoredat22±20Cincontainersapprovedforalonger  
StOragePeriod．  

76 粕触  
Plateletsshal1beob血Iedbycytapheresisorfromwholeblood，bu坤CO？t   
OrPlatelet－richplasmathatcomplieswiththerequlrementSOfPartA，  
SeCtion5，andPartB，SeCtion7．2．AspiriJllngeSdonwithintheprevi0us  
threedaysprecludesadonorfromserv）ngaSaSOurCeOfplatelets・  

Wh01ebloodorplatelet－richplasmafromwhichplateletsarederived  
Sha11bemaintainedat22±20Cuntiltheplateletshavebeenseparated・   
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Theseparationshaupreferablvbeperformedwithin8hofcollectionof   
thewholeb100d・Bloodsha11beobtainedfromthedonorbymeansofa  
SlnglevenepunctureglVlnganuminterruptedflowofbloodwithminlmum  
damagetothetissue．Itmusthavebeendemonstratedthatthetimeand  
SPeed ofcentrifugation used to separate theplateletswi11produce a   
SuSpenSionwithoutvisibleaggregationorhaemolysis．  

Thenationalcontrolauth0ritvshalldeterminetheminimumacceptable   
numberofplateletsthatshoudbepresentintheproductsprepared（e．g．   
5・5×101り・  

ApHof6・5－7・4shallbemaintainedthroughoutstorageofplatelets・The   
VOlumeofplasmausedtores11Spendplateletswi11begovernedbythe  
requiredpHofthep】ateletsuspensionattheendofitsshelf－1ife，butsha11  
benolessthan50±10mi．  

LicensedartificiaLsuspensionmediamaybeusedtoreplacepIasma  

PIateIetsstoredat50Careinferiortothesameproductstoredat22士20C．Cold  

StOrageShouldbeavoidedwherepossib（e．  

When stored at22±20C，Platelet products shallbe gently agltated  
throughoutthestorageperiod．  

PIateletproductswjthhighpJateletcountsthatarestoredat22士20Cmayneed  

tocontainasmuchas70m10fplasmaormoreifthepHistobemaintained  

above6．5throughoutthestorageperiod．Thisperiodmaybeas10ngaSSeVen  
daysforcontainersmadeofce11ainspecialplastics，butitispruden110reStrict  

Plateletstoragetofivedaysbecauseoftheriskofbacterialcontaminants．  

l－heproductshouldbeABOtypedand，incountrieswhereD（Rh。）ispoly－  
morphic，D（Rh。）typed；itmayalsobedesirabletoknowtheHLAtype．  

Thematerialofwhichthehalcontainerusedforplateletsismadeshall  
n9tinteractwiththecontentsundernormalconditionsofstorageinsllCha  
mannerastohaveanadverseefEectontheproduct．  

TherequlrementSforlabellingthe丘nalcontainerareglVeninsection7．9・  
h addition to the customary data，thelabelshallbear‥（a）the   
recommendedstoragetemperature；（b）thesfatementthat，Whenstoredat  

22±20C，theplateletsshouldbegentlyagltatedthrougho11tStOragetO  
Obtainmaximumhaemostaticeffectivene5S；and（C）astatementtothe  
effectthatthecontentsshouldbeusedassoonaspossible，andpreferably  
within4honcethecontainershavebeenopenedforpoolmg．  

76．1ルわ〃血／加9納equa〟け0／p／afe励s  

ulitsrandomiyselectedattheendoftheirshelf－1ifesha11betestedona  
regularbasis－Theyshal1beshowntohave‥（a）plasmavolumeSaPPrOPriate  
tothestoragetemperature；and（b）apHbetween6．5and7．4．  

Thenumberofunitsandofplateletstobetestedshallbespecihedbythe  
nationalcontrolauth0ritv  

Somecountriesrequ汀etheretobenovisiblecontarninatjonbyredce11s．  
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76．2白叩かy由始  

Theexpirydateofplateletsprocessedinaclosedsystemshallbe72hafter  
theoriginalwholebloodwasconected，unlesstheyarestoredinaplastic  
COntainerapprovedbythenationalcontrolauth0rityforalongerstorage  
pe正od．  

P［ate［etspreparedinanopensystemshouldbeusedwithin4ho†preparation  
ifstoredat22±20C，Unlesstheprocedureusedhasbeenshowntoal（OWa  

10ngerStOragePeriod．  

Single－donor plateletconcentrates may be pooled forone recjpient under  

asepticcondjtionsbeforeissue．Suchsma”pooIsshouldbeusedassoonas  

POSSibJe，andwithin4hofpreparationifstoredatroomtemperature．   

77 ⊥e叫ねざ  

Leukocytesareobtainedbytheseparationofwholebloodorbyapheresis，  
andmaycontainalargenumberofplateletsandredbloodcells，depending  
Onthemethodofpreparation．Whenleukocytesareobtainedfromunitsof  
Wholeblood，SuChumitsshallcomplywiththerequirementsofPartA，  
SeCdon5，andPartB，SeCtion7．2．  

The methods used to process leukocytes shall comply with the 
reqtllrementSand recommendations glVeninsection7．4．1forthe  
SeParationofredcells．  

Thelabelonthe丘nalcontainershallbear，inadditiontocustomarydata，  
instruCtionstOuSetheleukocytesassoonaspossibleandinanycasenot  
morethan4hafter thecontainerhas beenopenedforpooling．The  
temperatureofstorageandtrmsportshanbe22土20C．  

LeukocytescanbeseparatedfrombFoodbycentrifugation．sedimentationor  
Leukapheresis．1b obtain a sufIicient numbe号 theleukocytes from units  
ObtainedfromseveraJhealthydonorsmayhavetobepooled．  

Leukapheresis by continuous－f10W fi［tration or centrifugationis the most  

efficient way of obtainingJeukocytes．sinceit gives［arge numbers of  
high－quaJityce”sfromasingledonorl  

lfcentrifugationofwholebJoodisused，30－60％oftheleukocytespresentin  

theorIgJnalwhoIeb100dmayberecovered．  

Approximately90％oftheJeukocytespresentintheorigjnalwholebloodcan  

beseparatedbysedimentationoftheredcelJs．acceleratedbytheadditionof  
SUitablesubstanceswithhighrelativemofecuIarmass．  

Leukocytesshouldbenegativeforcytomega）ovirus．  

The product should be ABO typed and．in countries where D（Rh。）is  
POtymOrPhic．D（Rh。）typed；itrnaya［sobedesirabletodeterminetheHLA  
type・IfnotHLAtyped．1eukocytesshouJdbeirradiated．  

Thelargen11mberofredcellspresentinproductspreparedbysome  
methodsmakescompatib山tytes血gbeforetranSfusionnecessary．  
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771ね5加90Jね血OCy胎ぶ  

Thenumberofunitstobetestedandtheleukocyteyield（number）required  
Shallbespeci丘edbythenationalcontrolauthority・   

772 放p叶d∂ね  

Theexpirydateofleukocytesshallbe24haftercollectionoftheorlglnal  
wholeblood．   

78 C叩作C中胎ねdねCねr∽〝  

CryopreclpltatedfactorVⅢisacrudepreparationoffactorVⅡⅠ■Itshau  
beobtainedfromslngleunitsorsmal1pooIsofplasmaderivedeitherfrom  
unitsoflVholebloodthatcomplywiththerequlrementSOfPartA，SeCtion  
5，andPartB，SeCtion7．2，Orbyplasmapheresis，  

Theproductmaybepreparedasapoo（fromasmallnumberofdonations，  
USuallyfourtosixbulnotexceedingten．Itmay befreeze－dried．Howeve「  

PreParationsofcryoprecIPitatedfactorV川Carrytheriskofviraltransrnission  

Unless they have undergone specific virucidalprocedures during manu－  

facture．  

Themethodofthawingandharve5tlngthecryopreclpltateShallhavebeen  
ShowntoyieldaproductcolltaininganadequateactivityoffactorVⅢI（See  
SeCtion7・8．1）・  

h procu血g source materialfor coagulation factors，the following  
technicalconsiderationsshouldbebomeinmind：  

● hordertopreventcoagulation，VenepunCtureShouldperfomedin  
SuChawaythattissuedamageisminimal・Thebloodshouldflowfreely  
Withoutinterruption，and be mixedthorough1y withanticoagulant  
duringco11ection・  

● Microbialcontaminationshouldbeavoidedduringseparationofthe  
Plasmabyusmgmultiple－Plastic－bagclosedsystemsorlaminar－flow  
Cabinetsifanopenprocedureisused・  

● The recovery of factor VⅡIdepend5 0n the intervalbetween  
VenepunCtureandfreezingoftheplasma，thetemperatureatWhichthe  
Plasmaisheldandthefreezin望method．Whileausefulproductmaybe  
Obtained withplasma frozen aslate as18T24h afterphlebotomy，  
freezingtheplasma as earlvand asrapidlyaspossibleisstrongly  
recommended．  

●Ideauy，fresh－frozenplasmashouldbepreparedbyrapidfreezmguslng  
acombinationofsolidcarbondioxideandanOrganicsoIventsuchas  
ethanol．Fresh－frozenplasmashouldbestoredatorbelow－20OC・  
ContaminationoftheplasmabythesoIventorleachingofsubstances  
fromthecontainerintotheplasmashouldbeavoided・  

●Ifthetemperatureofthethawedplasmaexceeds2OC，ahighproportion  
Ofthe factorⅥⅡislostinthe supematant・Duringthawing or  
Separation of the supernatan（Plasma，therefore，the temperature  
Shouldnotbeallowedtoexceed20C・Theplasmamaybeseparated  
Whilethereisstillasmal1quantityoftheicepresentintheplasma  
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COntainer．hcreasingthespeedofthawingbycirculatingairorwaterat  
atemperatureofOOCisbelievedtoincreasetheyieldofhctorVⅢ・  

78．1殆s伽90JcJγ叩佗C卸ねねdねCぬ√∽JJ  

Randomiyselectedunitsshallbetestedfbrpotencyandsterihtyona  
regularbasis．Themlmberofumitstobetestedshal1bespeci丘edbythe  
nationalcontrolauth0ritylmefreeze－driedpreparationshal1dissoIve  
witholltanySlgnSOfpreclpltationinthesoIventrecommendedbythe  
manufacturerwithin30minwhenheldatatemperaturenotexceeding  
370C．  

ThepotencyofcryoprecipitatedhctorVⅡIshanbecomparedwiththatof  
anappropriateplasmaorintermediate－puntyStandard，bymeasllnngits  
abilitytocorrecttheprolongedactivatedpartialthromboplastintimeof  
haemophniaAplasmaorbyanothersuitablemethod・  

WhencryoprecIPltatedfactorVIIIisproducedfromfresh－frozenplasma   
（frozenwithin8hofdonation），theyieldshouldbegreaterthan400IU／l  
of starting plasma. Plasma frozen after this time will yield less 
CryOPreCipitatedfactorⅥⅡ．  

1n rnanylaboratories，theaverageyieJd offactorV＝is400U／10fstarting  

PlasmaTheaverageyierdoffactorV川asfreeze－driedcryoprecipitateisthenat  
least3001∪／10fstartingpJasma，WhetherthisyieIdcanbeobtainedelsewhere  

Wi”dependonrocaltechnicalpossibjJities．Insomecountries．theyjeJdswil（be  

much10Wen and the nationalcontroIaulhority should decide as  

10theyieldtha＝sacceptabte．   

78．2卸叶由胞  

Tbefrozenproductshallbestoredatorbelow－200C（ifpossib16below  
－300C）andshal1haveanexpirydateoneyearfromthedateofcollection・  
Thefreeze－driedproductshallbestoredat5±30Candshallalsohavean  
expiry date on8yearfromthe date of co11ection・Afterthawing or  
reconstitution，CryOPreCipitatedfactorVⅡIshouldbekeptat20－240C．   
1tshal1be11Sedassoonaspossibleandinanycasenotmorethan4hafter   
itscontainerhasbeenopenedforpoolingorrecomstitution．   

ア9 上8触肋噂 

AfterhavingbeentestedandbebrebeinglSSuedfortranSfusion，unitsof   
Single－donorandsma11－pOOIproductsshallbeidenti6edby 

． 

－thepropernameoftheproduct；   
－theunlqTenumberorsymbolidentifyingthedonor（S）；  

－the explry date，and when appropriate，the explrytime after  
reconstitution；  

－any SPeCialstorage conditions or handling precautionsthat are  
neCeSSary；  

－ areferencetoapackagelnSertCOnta皿nglnStruCtionsforuse，WarnmgS  
andprecautions；   
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一thenameandaddressoftheblooddonoTCentreand，Whereapplicable，   
themanufactureranddistributor；  

一 theaveragecontentinhternationalUnitsofactlVlty，Whereappropnate．  

Theres111tsofredceugroupmgshal1bestatedonthelabelofwholeblood，  
redcells，fresh－frozenplasma（forc］inicaluse），Plateletsandleukocytesbut  
notnecessari1yonthatofcryoprecIPltatedfactorVnI．  

PartC，Ftequirementsforlarge・P001products  

8．Jntroduction  

AnumberofrequlrementSCOmmOntOalbumin，plasmaproteinfraction，  
平皿unOglobulinpfeparatioヮsandcoagulation－factorconcentratesare  

glVeninPartsAandB，SeCtlOnS3－7・However，forclarity，ithasproved  
COnVenient to bring togetherin Part C certain speciBc requlrementS  
applicabletotheseproductswhenmanufacttIredonalargescale．  

Thesourcematerialforthelarge－SCalepreparationofbloodproducts  
ShouldcomplywiththerelevantprovisionsofPartsAandB．   

Buildings  

Thebuildingsusedforthefracdonationofplasmashal1beofsuitablesize，  
COnStruCtionandlocationtofacilitatetheirproperoperation，Cleanlngand  
maintenanceinaccordancewiththerequlrementSOfGoodManufactunng  
PracticesforPharmaceutical（7）andBiological（S）Products．Theyshall  
COmplywiththeGuidelinesforNationalAuth0ritiesonQualityAssurance  
for BiologicalProd11CtS（6）andinaddition provide adeq11ate SpaCe，  
1ightingandventilationfortheactivitieslistedbelow．  

Each of＝sted activitiesis animportantintegra［pa「t of the production  

PrOCedure．and countries wishing to start manufacturinglarge－POO－bIood  
PrOductsandrelaledsubstancesshouldnotdosounIessadequateprovision  

Canbenladeforal10fthem．  

9．15わ帽geO／血oJebJ00d∂〃dp由ざm∂  

Wh01ehumanbloodandplasmasha11bestoredfrozenorrefrigeratedin  
Separatefacilitiesthatareusedonlvforthispurpose・Thesourcematerials  
Shallremaininquaran血euntiltheresultsoftestlngShowthattheyare  
Suitableforintroducdonintothefractionationpremises．   

9・2 S甲a招〟01IO／cdba′Idねc伽〃a上わ〃○／pねぎ爪a  

Ce11sshallbeseparatedandplasmafractionatedinabuildingisolatedfrom  
thosewherenon－humanprote血sormicrobiologlCalmaterials，SuChas  
VaCCines，aremanufacturedorprocessedandseparatefromtheanimal  
house．  

1nsomecounlries，CeJ（constituentsareseparatedinanareasepa（atefromthat  

Whereplasmaisfractionated．  
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9，3 5叫画and搾CO搾γOJa〝曲γ〝は飴ぬ飴  

Adequatefacilitiesshallbeprovidedforthesupplyofancillarymaterials，  
SuChasethanol，Water，Saltsandpolyethyleneglycol・  

FacilitiesfortherecoveryoforganicsoIventsusedinfractionationmaya‡sobe  

provided 

9．4 伽J加古cガ帽が○〃  

Asepa∫ateareaShal1beprovidedforal1processngsubsequenttothe  
COmPletionofviralinactivationproced11reSWhenthesearecarriedoutata  
Stageinprod11Ctionbeforeasepticdispensingand航11ing（SeeSeCtion9・5）・   

9．5 触叫陶肋払pa喝加訊ねb叫and5わ間e  

Separatefacilitiesshaubeusedfbrtheffeeze－drying，611ing，labeuingand  
packagingofcontainers．Aseparateareashallbeprovidedforthestorage  
Oflabels，PaCkageinsertsandpackages・An0therseparateareashallbe  
usedforthestorageof丘nalcontainersbeforedispatch．   

9．6 胎準P巾goJ慨○代b  

Adequateprovisionsha11bemadebrkeepingrecordsofalIdonors，  
materials，fractionationsteps，quality－COntrOlproceduresandres111ts，Of  
thedistributionofthe丘nalproductsandofthedisposalofpotentially   
infectiousmaterials．Recordsshouldberetainedforatleasttwoyears  
beyondtheexpirydateoftheproductstowhichtheyrelate．  

Somemanufacturersmightwishtoextendthispe「iodtocoveranyfutureJegal  

disputes．   

9．7 0u∂〟Ⅳ¢○〝ねJ  

Separate facilities shal1be provided for qualitycontrol，including  
haematological，biochemical，Physicochemical，microbiological，PyrOgen  
andsafetytesting・   

9．8 8和泊きaJoJ血鹿ガy砂川さね血J  

Provisionshal1bemadeforthesuitabledisposalofpotendauyinfectious  
・materialsbyautocJavingorincinefationaccordingtogoodmanufacturing  
PraCtices．  

Thedisposalofthesemateria）sshouIdcompIywith10CalleglSlation．  

10．Equipment  

Equipmentusedforthecollection，PrOCeSSlng，StOrageanddistributionof  
SOurCematerialsandlarge－POOlbloodproductsshal1complywiththe  
requirementsofGoodManufacturingPracticesforPharmacet）tical（7）  
andBiological（句Products・   
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Particularattentionshal1bepaidto：  

● The maintenance，mOnitorlrlg and recording ofthe operation of   
COntinuouslyoperatlngequlPment，thevalidadonofitsreliabihtyand   
thepro、うsionofstand－b）requ）pment．  

●ThesuitabilityaJldcompatib血yofthe 
． 

COntaCtlliththeproducts．  

Metal surfaces that come into conract with proteins should be resistant to 

SCratChlng．Thesurfacesofsomernaterialscandenaturecerlainproteinsor  

activatecertaincoagu［ationfacto（S，  

● Theeaseande伍ciencywithwhichequlpmentCanbecleanedand，   
Where necessary，Ster山zed・Any bactericidalagent used shal1be   
CapableofbeingcompletelyeliminatedbeforetheequlPmentisused．  

Cautionshouldbeexercisedintheuseofdetergentsbecauseottheirpossible  

effectsonthefinaJproduct；teStSShouldbemadetoensurethattheydonot  

haveanyadverseeffectonit．  

● Theprovisionofsuitablefacilitiesfordecontaminationandforthe   
disposalofpotentiauyiI＆ctivematerialsandequlPment－  

11．Provisjonofsupportservices  

Anumberofsupportservicesareessentialforthefractionationofsource  
naterials．   

11，1肋fers仰少  

Anadequatesupplyofsuitablepyrogen－freewatersha11beprovidedfor  
used11ringthefractionationproces．sandforthereconstitutionand／br  
dilutionoftheplasmafractionsbefore丘11hgandfreeze－drying・  

ThetwomostcomrnonJyusedlypesofwaterarepyrogen－freedisti［．edwater  

and pyrogen－free deionized wate〔eaCh ofwhich should be maintained at  
800C．Water preparation and deLivery systems should belested atregular  

intervaIsforendotoxincontentandconductance＿Thewatersystemshouldbe  

acontinuouslycircuJatingoneandshou（dhavenodeadends・  

WaterforlniectionsisgeneraJIyusedforthepreparationoffinarproducts（14）・   

11．2 Sお∂m51仰少  

Anadequate supplyofs［eam sha11beprovided fortheoperation of  
SternizinEandcleanmgequlPment・Thesteamshal1becleanandhavethe  
quahtyOfwaterforirtiections・   

11．3 0肋ersuppo〝怨c肌ね5  

0thersupportfacilitiesrequiredare：  

● Asupplyofelectricalandthermalenergy・  
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● Ameansofrefrigerationfor：  
－StOringvarious苧OurCematerialsandfracdons；  

－keepingthevariousfracdonationareasatthecorrecttemperature；  
－keepingtheprocessequlPmentatthecorrecttemperature；  
－StOring丘nalproductsundertest；  
－StOring丘nalproductsawaitingdispatch・   

● Asystemofven61ationprovidingthefo1lowingtwogradesof丘1tered  
air：  

－airmteredtoremoveparticlesof5l皿Orgreaterindiameter，Which  
Shaubesuppliedtotheentireworkarea；and  

－airpassedthroughaBlterwitharetentioncapacityofmorethan  
99．95％brparticlesgreaterthanO・5岬一indiameter，Whichshallbe  
SuPPhedatapositivepressuretoareaswhereasepdcdispenslnglStO  
takeplace．  

OthersupportfacilitiesmaylnC［udesoLventrecoveryandasewagedisposa［  
SerVice．Sewagedisposatmustbecarriedoutinaccordancewiththesanitary  
standards of the competent health authority. 

PTOteinaceoussewagefromap］asmaprocessingplantishighJynitrogenous  
and has a high biologICaloxygen demand；it should therefore not be  
dischar9eduntreated，   

nesesupportfacilitiesshallbelocatedseparatelyfromthemainprocess   
areasandinaplacewheretheconditioniOight，Physicalaccess，etC・）are  
conducive to the establishment of effective and routine preventive 
maintenanCe PrOgrammeS・The equlPment Shallincorporate devices   
CaPableofmonitoringandrecordingitsoperationsoastoensurethesafety   
bothofthematerialbeingprocessedar）doftheprocessoperators・hthis   
wayaproperrecordoftheoperationsofsupportfacilitiescanbekeptand，   
wherenecessary，enteredintotheprocessrecordoftheproductbatches・  

TheequlPmentShouldbesuchastoensurethatboththefractionationprocess  
andtheproteinsareprotectedifthesupportservicesareinterrupted・lbthis  
end，adequatespareequiprnentandemergencyreservesystemsshouIdbe  
ENailable，SerVicedbyeng■neeringstaffski”edinlhemaintenanceandrepalrOf  
SUChequlPmenL  

12．Per＄Onnel   

Theplasmafractionationplantshal1beunderthedirectionofadesignated   
qua址edpersonwhoshal1beresponsibleforensuringthatal1operations   
arecarriedoutproperlyandcompetently・Thedirectorshal1haveagood   
workingknowledgeofthescien櫨cprmCiplesinvoIvedandshallbe   
reSpOnSibleforensuringthatemployeesareadequatelytrained，have   
adequatepracticalexperienceandareawarethatacceptedgoodpractices  
Shol）1dbeappliedintheirwork・   

nep？rSOnnelinvoIvedinquahty－COntrOlfuncdonsshallbeseparatefrom  
thoselnVOIvedinproduction・Theheadofthequality－COntrOldepartment  
Shallberesponsibleonlytothedirector・   
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Whereapproprlate，perSOnnelsha11weargowns，maSks，boots，glovesand  

eyeprotectors・  

Personnelshould be medica11y examined at regularintervals．Those  
knowntobecarriersofspeci五cpathogenicorganismsthatmayadversely  
affecttheproductshallbeexcludedfromtheproductionarea・  

VaccinationagalnSthepatitisBiss【rOnglyrecommendedforemp10yeeS  
routinelyexposedtobloodorbloodproducts・  

13．Productioncontro（   

13．1斤aefわ〃∂〟0〃OJざOU作eJ¶∂fer由飴  

Thegeneralconditionsforthelarge－SCalefraetionationofsourcematerials  
toprepareprophylacticortherapeutiebloodprod11CtSShallcomplywith   
GoodManufacturingPracticesforPharppceutical（7）andBiological（句  

PtoductsandshallbeapprovedbythenatlOnalcontrolauth0rity．  

Mostphysicalandchemicaltechniqt）eSOfproteinseparationmaybeused  
forthepreparationofplasmafractions，PrOVidedthattheyyieldprotein  
preparationsthathavepreviousIvbeenshowntobesafeandeffective・  

Thefractionationproceduresusedshallgiveagoodvieldofproducts  
meetingthequalityrequirementsofinternationalornadonalauthorities・  
Fractionation shall be carried out in such a manner that the risk oE 
microbiologicalcontaminationandproteindenaturationisminimized・  

Thesa†etyo＝ractionationstepsmaybeincreasedbyusingprotectedorc）osed  

SyStemS．Reproducibilitymaybeincreasedbytheuseofautomation．  

The biotogicaIcharacteristics of the products（SuCh as antibody activity，  

bio10gjcalhaIf一旧eandinvivo（eCOVeryO＝heproteins）shourdnotbeaffected  
bythe fractionation procedures totheextentthattheyare unacceptabIe for  

Crlnicaluse．  

Methodsshaubeusedthatexcludeorhactivatepathogenicorganisms，  
inpaldcularhepatitisviruSeS and human retroviruSeS，fromthe丘nal  
productsintendedforchnicaluse．Manufacturersshallvalidatetheability  
Oftheirmanufactunngprocessestoinacdvateand／orremovepotential  
COntaminatlngviruSeSbytheuseofrelevantmodelviruSeS・  

Thereisincreaslng evidencethat certainmanufacturing proced11reS，  
COupledwithstrictcontroltoensurethatthe丘nalproductcomplieswith  
PreCisespeCi丘cations，reSultinaproductfreefromIⅡVhepatitisBand  
hepatitisCinfectivity  

Forcoagulationproducts，Viralinac【ivationandremovalmethodssuchas  
Chromatograph）：Or［reatmentl＼1thdrv heat，Wet heat，Steam under  
PreSSllre，heatedorganicsol、rentSOrSOIvents／detergentssha11beused，in  
combinationwi止10thermethodsthathal′ebeenshowntobesuecessfu1in  

reducingoreliminatin竺theriskofHn′andhepatitisviruStranSmission・  
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Donorscreenlngandviralinactivationprocedtmsusedinmanu払cturing   
PlasmacoagulationconcentrateshavesigliBcantlyimprovedthesafttyof  
也eseproducts・   

FibrinogenpreparedfromplasmapooIscontinuesto carryariskof   
infection unlessitis treated to remove orinactivateviruSeS．Where   
large－POOl，Virallyinactivated丘brinogenconcentratesarenotavailable，   
CryOPreCipitatedfactorVⅡIpreparedfromindividualunltsorsma11pooIs   
Ofplasmaispreferredasasourceof丘brinogen・Approximately150mg  
Offibrinogeniscontainedinthecryopreclpltatefromoneunitofplasma   
（200mi）frozenwithin8hofcollectionfromthedonor・  

TheoperatingmanualforthefractionationprocedtlreShal1specifythe  
timesofsamplingoftheproductsandthevolumestobetakenateachstage  
OftheprocessasweuastheteststobemadeonthesamPles．  

Whereappropriate，al1materia］susedforfractionationshallbetestedfor  
microbiologicalcontamination，identity，Purity，endotoxincontentand  
toxicityinaccordancewith771einLemationa（pharmacqpoeia（14；15）or  
nationalpharmacopoeia．  

Certainprocedures，equpmentandmaterialsmaylntrOducecontaminantS  
intothe丘nalproductthatcaninduceauergemicorirrmunOgemicresponses  
inrecIPlentS．ThequandtiesofsuchcontaminantSinthefinalproductshall  
beminimized．ForexamPle，Wheremonoclonalantibodiesareusedfor  
PrOductpuri丘cation，theresidualconcentradoninthe丘nalproductmust  
bebelowclinicallyreactivelevels．  

1tisadvisabIetouseairfiltrationunderpositivepressureduringfractionation，tO  

excludeairbornea［lergenicdust   

13．1．1Preさen／a打vesaJIdsぬb肋e侶  

Nopreservatives shaubeadded toalbumin，plasmaproteinfraction，  
intravenousimmunoglobulinorcoaguladon－factorconcentrates either  
dllringfractionationoratthestageofthe丘nalbu比solution・Antibiotics  
Shal1not be used as preservatives or for any other p11rPOSeinthe  
fractionationofplasma．  

Tb prevent protein denaturation，Stabnizers may be added・Such  
substancessha11havebeenshowntothesatisfactionofthenationalcontrol  

auth0ritynottohaveanydeleteriouseffectonthe丘nalprodllCtinthe  
amountspresentandtocausenountowardreactiorLSinhumanS・  

StabLesoIutionsofimmunogIobuIinsmaybe preparedinapproximatelyO，3  

mol／1g暮ycineorO．15mol／IsodiumchIoride．1nsomecountries．thiomersaland  
SOdium timerfonate are not permitted as preservativesinintramuscuLaT  

jmmunogZobulins．   

13．2Sね帽ge訂Id¢卯加JoJ50〃化emaね′由飴  

Atal1stages ofthemanufacturing process，the sourcematerials and  
reSultingfractionsshal1bestoredattemperaturesandunderconditions   
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ShowntO PreVentfurther contarnination and the growthofmicro－   
Organisms，tOprOteCttheidentityandtheintegrityoftheproteinsandto   
PreServethebiologicalactivityandsafetyoftheproducts・   

Ifsimilarmaterialsarestoredtogether，theplacesallocatedtothemshall  
beclearlydemarcated．  

Allsourcematerialsandresultin望fractionsshallbefu11yiden亜edatall   
dmes；S11Chidend丘ca也onshal1includethebatchmlmberofauin－PrOCeSS  
fractionsand血alcontainersawaitin望1abel山1g．  

13．alJ〃一戸伯CeSぶCO〃おり／   

Sourcematerialsaresubjecttobiolo毎calvariabuityandtheproducts  
resultingfromproteinseparationwi11containvariousamountsofother  
PrOteincomponentsofplasma・Itisessendal，therefore，tOeStablisha  
momitorlngSyStemSuChthatthesafeoperatinghmitsofeachprocessare  
maintained．  

The maininformation coIEectedis on variatjonsin physicalconditions  

（lemperature，PH，ionicstrength，timing，etC．）andinthenurnberandspeciesof  
COntaminatingorganisms．  

Owing to the numerous andinte（dependentfactorsinvoIved，there are no  

Universal［y accepted specifications for suchin－PrOCeSS qUality－aSSuranCe  
SySternS・Forthisreason，theinforrnationcollectedshouldbecornbinedwith  

datafrompreviousexperiencewiththesamemanufactunngprocesstoensuTe  

PrOductioncontrolapproprialetolhequaIityrequiremenlsofthefinalproduct．   

13．a2月eco／d－〟eepJ〃9  

Recordsshaubekeptoftheperformanceofa11stepsinthemantlfacture，  
qualitycontrolanddistributionoflarge－POOlbloodproductsandrdated  
S11bstances（7句一  

Theserecordsshal1：  

－ beoriginal匝otatranscription），indelible，1egibleanddated；  
－bemadeatthetimethatthespeci鮎operadon5andtestsareperformed；   
－identifytheper5？nreCOrdingthedataas、、′euaSthepersonchecking  

themorauth0rizingthecontinuationofprocessmg；  
－bedetanedenoughtoallo、、′a11therelevantproceduresperformedtobe  

Clearlvreconstructedandunderstood；  
－ Pemitthetracingofa11successivestepsandidenti年therelationships  

betweendependentprocedures‥PrOductsand、、：aStematerials；  
－ bemaintaiJledinanorderl）′fashionthat＼、inpermittheretrievalofdata  

foraperiodcon5istent、、京h5helf－1ivesandthelegalrequlrementSOfthe  
nationalcontrolauth0ritv and・ifnecessarさ1a1low a prompt and  
COmpleterecallofanypartict11arlot；  

－ Showthelotnumbers of山e materials used for speciBedlots of  
products；  

－indicatethatprocesslngandtestulg、＼・ereCarriedoutinaccordanCerWith  
PrOCeduresestablishedandappro、▼edbvthedesignatedresponsible  
au也ority  
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14．Contro10falbuminandplasmaproteinfraction  

Sourcematerialsshouldbeprocessedinsuchamannerthatthealbuminin  
thesolutionsmanllfacturedwulbechangedaslitdeaspossibleandwillnot  
CauSeundesirablereactionsintherecIPlentS・Sourcematerialsmaycontain  
either vasoacdve substances or substanCeS Capable of generating or  
releasmgendogenousvasoactives11bstances・Suchsubstanc＄Smayalsobe  
formedinthecourseoffracdonation，andconseqt［entlycontaminatethe  
albuminandplasmaproteinfraction・Tbguardagainstthispossibility，  
adequatelp－PfOCeSS COntrOIs and the testlng before releas’e for  
prekauikreinactivatoractivityaremandatoryforalbuminsolutionsof  
puritylessthan95％（SuChasplasmaproteinfraction）containing35－50g  
Ofproteinperlitre．SuchtestlnglSalsorecom皿endedforhighlypurified  
albuminproducts（puritygreaterthan95％）・  

Within24hofthestartof鎚1ing，albuminandplasmaproteinfractionin  
SOlutioIIShal1beheatedinthe銭nalcontainerto60±0．5OCandmain－  

tainedatthattemperaturefornotlessthanlOhbutnotmorethanllh   
byamethodthatenst！reSunifbrmheatdistributionthroughoutthebatch・  

AlthoughpasteurizatlOnatthe五nalbulkstagemay bepossible，this  
approachrequlreSCarefulvalidationbeforeuse・  

Specialattentionshouldbegiventomicrobialcontaminationofsource  
fnaterialandintermediates，SlnCeSOlublemicrobialsubstances，eSPeCiauy  
endotoxins，mayaCCumulateinthehlishedalbuminsolution．1naddition，   
1tlSpOSSiblethatsmallamountsofendotoxln，PreSenteVeninproductsfor  
Whichsatisfactoryresultshavebeenobtainedintestsforpyrogens，may  
haveacumulativee鮎ctinrecipientsrecelVlnglargeproductvolumesin  
relativelyshortperiodsoftime，aS，forexample，intherapeuticplasma  
exchange．  

1n some countries，informationis being co”ected about the usefulness of  

quantitativeLimuJusassaysforthepresenceofendotoxin．  

Thein－PrOCeSSCOntrOIsshouldbecapableofdetechngcontaminationwith  
bacteriaandmoulds．Inaddition，CareShouldbetakentoensure，bya  
methodthatshal1bevalidated，that；山equlPmentandreagentsusedinthe  
manuhcturlng PrOCeSS are SCruPulously clean andfree from toxic  
matedds．  

14・1飴b甜少○′a仏um血5血J伽〃き  

nestabilityofsoludonsofalbuminandplasmaprotein仕action（thathave  
beenheatedforlO－11hat600C）shanbetestedbyheatingadequate  
SamPles at570C for50h．The test sol11tions shallremain visual1y  
umChangedwhencomparedtocontroIsanplesthathavebeenheatedfor  
O山ylO－11hat600C・  

Tbethermalstabilityofalbuminsolutionssha11betakenintoconsideradon  
bythenationalcontrolauth0rityindetermimingtheexpirydates．   
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Thephysicochemicalqua】ityofstoredalbuminsolutions，aSmeaSuredbythe  

formationofdime（SandpaTticu；anypolymers，isinfluencedby：  

q thequa［ityoIthestartingp（asma；  

A thequa】ityofthefractionation，Particularfyvvithrespecttothedegreeof  
PUrity achieved and the number of reprecipitation and reheating  
PrOCeduresinvoIved；and  

－thestorageconditions、∧rithrespectnotonlytotemperatureandtimebut  
a】sotothephysicalsにteandconcentrationofthesolutions．  

Withre9ard10thethermalstabilityo†albuminsoIutions，thefoJlowlnggeneral  
StatementSmaybemade：  

● The additiOn of stabi！iz［ng ChemicaLsis necessary Commonly used  
PrOductsaresodiumoctanoateandsodiumacetyltryptophanate・  

● Albumin prepared fromaged tiquid or dried plasmaisless stablethan  

a（bumjnmadefromfresh－frozenpJasrna．  
● ReprocessJngStePS，SUChasreprecipitationandreheating．mayreducethe  

StabilityofarbuminsoIutions．  

● OnIong－termStOrage，albuminso（utionsaremorestableat5士30Cthanat  
32－350C・Long－termStOrageabove300Cshou）dbeavoided．  

14．2 Co〃れ）Jo′bu此〝Iaね佃J   

14．2．1Tbsね0nb〟批maね〟∂／  

T由tsonthebulkpowderorsolutionsha11bemadeifthemanufacturer  
Sendsthematerialtoanotherinstitutionforfurtherprocesslng・Samples  
forthesetestsshallbetakenunderconditionsthatdonotimpairthequality  
Ofthebulkmaterial・rIt，StSShal1becarriedoutonaspecia11ydissoIved  
SamPle processed to a stage eqtllVaLent tothe丘nalproduct，after  
Sterihzationby丘1tration．Thetestsshallbethoselistedinsections14．3．2  
to14．3．7inclusive．   

14．2．2Sね帽ge  

Thebulkmaterialshaubestoredasliquidorpowderinsealedcontahers  
underconditions（hatminimizedenattlrationandthemultiplicationof  
microbialagents．  

14．3 Co〃打PJoJ肋e伽dbuJ〟50Ju〟○〃  

14．3．1P／ep∂相打0〃  

The鮎lalbulksolutionshallbepreparedfrombulkpowderorbythe  
dilutionofconcentratesb、－amethodapprovedbvthenationalcontrol  
authorit）㌧ItshallmeetauoftherequlrementSOfsections14．3．2to14．3．7  
hclⅥSive．   

14・3．2Concenねぬnandpur吋  
Thealbumin concentrationinBrlalbulk albumin solutions sha11be  
between35and265竺／1・Notless【han95％oftheproteinspresentshal1be  
albumln，aSdetemied bvasuitableelectrophoreticmethodafterthe  
SamPlehasbeenheatedforlO－11hat60aC．  
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The proteinconcentradonin丘nalbulk solutions ofplasmaprotein   
fractionshanbeatleast35g／1・Plasmaproteinfracdonshal1containat   
least83％a払uminandnotmorethan17％globhlins．Notmore血an1％of  
theproteininplasm？PrOteinfractionshal1beγglobu山l・   

14．3．3〃yd伯9eJlわnconc即拍血〃  

Thefinalblllksolution，dilutedwith0．15molnsodiumchloridetoglVea   
proteinconcentrationoflOg／1，Shall，Whenmeasuredatatemperatureof  
20－270C，haveapHof6．9±0・5（aibumin）or7・0±03（plasmaprotein  
hacdon）・  

ln some countries，different ranges of pH values and temperatures are  
Permitted．   

14．3．4S短〟〃けa〃dsaねけ  

The丘nalbulksha11besterne・Ifrequiredbythenationalcontrolauth0rity，   
itsha11betestedforsterility；Samplesshal1betaken‘forsuchtestingina  
mannerthatdoesnotcompromisethesteri1ityofthebulkmaterial・PartA，  
section5，OftherevisedRequirementsforBiologicalSubstancesNo・6   
（GeneralRequirementsfortheSteruityofBiologicalSubstanCeS）（具p・48）  

Shauapply．   

14．3．5Sod山川CO〃始〃I  

ne丘nalbulksolutionsofalbminandplasmaproteinfractionshauhave  
amaximumSOdiumCOnCentrationof160mm01／1．   

14．3．6Po治S＄fリノ¶CO／？ぬ扉  

ne蝕lalbulksolutionsofalbuminandplasmaproteinfractionshal1have  
amaximumpOtaSSiumconcentradonof2・Orr皿Ol／1・   

14．3．7AJu／n〟I血mco〃始〃f  

Thefinalbulksolutionsofalbuminandplasmaproteinfractionshal1have  
amaximumaluminiumCOnCentrationof7・5pmoIA（200pg／1）・  

14．4肋ga〃dcoJl由加e愕   

The requlremenS COnCernlng丘11ing and containers glVenin Good  
ManufacturingPracticesforBiologicalProducts（りShal1apply・  

SpeCialattentionshallbepaidtotherequ甘ementthatsolutionsofalbumin  
andplasmaproteinfractionintheclosed丘nalcontainersshal1beheatedto   
inactivateanyinfectiousagentsthatmaybepresent（SeCSeCdon14，   
paragraph2）．Inordertopreventproteindenaturation，aStabilizershal1  
beaddedtoalbuminsolutionbeforeheating（SeeSeCtion13・1・1）・  

ln some countries，the nationaIcontroIauthority may authorizeaninterval  
10ngerthan24hbetweenfi［lingandheatingto600C・  
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14．5 Co〃かPJね5bo〝肋e伽aJpJ℃血CI   

netestsspeci丘edbelowshallbeperbrmedonrepresentativesamples  
fromeveryBlling10t・IftheproductlSPrOCeSSedfurtherafter色11ing，e．g．by  
freeze－drying，thetestsshaubeperformedonsamplesfromeachdrying  
chamber．  

14．5．1JdeJl〟ⅣねSr  

Anidentitytestshallbeperformedonatleastonelabelledcontainerfrom   
eachnlinglottoverify【hatthepreparationisofhuman0rigin・Thetest  
Sha11beoneapprovedbythenatlOnalcontrolauth0rity．Additionaltests  
ShaubemadetodetermiJlethattheprotein1Spredominantlyalbuminor  
plasmaproteinfractionasapproprlate．Thetestsmentionedinsection  
14．3．2shaubeused．  

14，5，2P和給血co〃Cenf伯打0〃andpu〟少  

Theproteinconcentrationandpuntyofeach611inglotshaubewithinthe   
limitsprescribedinsection14・3・2・  

173StStOdeterminetheconcentrationofadditives（SUChaspolyethyIeneglycol．  

POrCineenzymesandreducinganda（kylatingagents）usedduringproduction  

ShaJlbecarriedoutifrequiredbythenationalcontroLauthority  

14．5．3S始〟〃吋ぬSf  

Eachnlhnglotshal1bete5tedforsteri1ityPartA，SeCtion5，Oftherevised  
RequirementsforBiologicalSubstanCeSNo・6（GeneralRequirementsfor  
theSterilityofBiologicalSubstqTICeS）（9，p・48）shal1apply・Samplesfor  
Steri1itytestingshallbetakenfrom丘nalcontainersselectedatrandomaf［er  
heatingat60OCforlO－11h・  

lnonecountry；thesteriIitytesliscarriedoutatEeastlOdaysafterheatingat  
600CforlOh．1nsomecountries．thesterilitytestiscarriedoutbothbeforeand  
afterheatingat600CforlOh．  

14．5．4Ge〃e伯／5a／eけねSf  

hsomecolユntriesageneralsafetytestma、▼berequired，Wherebyeach  
丘uinglotistestedforextraneoustoxiccontaminantsbyapproprlateteStS   
invoIvingln］eCtionintomiceand望uinea－PlgS・nleinjectionshal1cause  
neithersigni丘cantuntoward reactionsnordeathwithinanobservation  
Periodofsevenday5・Thetestssha11beapprovedbythenationalcontrol  
authoritv．  

T卜etestsgeTleTaIさyuse・jaret卜e：TltraPeritc・T！ea；lnjeCtionofO．5mIfntoeachof  

a‖eastl肌′Omicev：e；gnlngaPPrOX；mate：y2Cgandthe呵ectionof5．Orn＝nto  

each of atIeastlwo gujnea－PF9S〟eis卜≡rig EPPrOXimately350g．Fn some  

COuntries．ifoneoftheanミmalsd享esorsilOl・：SS二9「SOfi”－heatth，SUChasweight  

10SS，duringaspecifiedperiod，thetestisrepeated・Thesubstancepassesthe  
testifnoneoftheanimalsofthesecondorou？diesorshowssignsofiJトhealth，  

SuChasweightloss，duringthatperiod．  
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14．5．5戸佗edo〝I庇汀nPy旧9即わJ坪   

Each丘11inglotshallbetestedforpyrogenicitybytheintrav？nOuSinjection   
ofthet寧StdoseintothreeormorerabbitsthathavenotprevlOuSlyreceived   
blood products・h general，the dose shallbe atleast equivalent   
proportiona11y，Onarabbitbody－Weightbasis，tOthemaximumsingle  
humandoserecoInmended，butnotmorethan10ml／kgofbodyweight．  
Foralbuminatconcentrationsof200g／1and250gn，thetestdoseforeach  
rabbit shaubeatleast3mVkgofbodyweight，and foralbuminat  
concentrationsof35gnand50g／1andplasmaproteinfraction，10mi／kg  
Ofbodyweight・   

A611inglotshallpassthetestifitsatisBestherequlrementSSpeCiBedby  
the national control authority. 

14．5．6〃0由れJ帽COnle／1r  

Theresidualmoisturecontentshal1，Whereappropnate，bedeterminedby  
amethodapprovedbythenationalcontrolauth0rity  

Themethodsinuseare：（a）dryingoverphosphoruspentoxideforat】east24h  
atapressurenotexceeding2．7Pa（0．02mmHg）；and（b）theKarlFischer  
method．  

Theacceptablemoisturecontentsha11bedeterminedbythenational  
COntrOlauthority．   

14．5．7P／e始〟〟佗わ∂Cfルaわr  

Anassayshallbeperformedforpreka11ikreinactivator・nePrOductshall  
containnotmorethan35IUofprekallikreinac仕vatorperml・   

14．5．8〃yd和9eJ†わ〃CO〃Ce〃拍ぬ〃  

Thehalproduct，reCOnStitutedifnecessaryanddilutedwith0・15mol／1  
sodiumchloridetogiveaproteinconcentrationoflOg／1，Shall，When  
measuredatatemperatureof20－270C，haveapHof6・9±0・5（albumin）  
Or7・0土0・3（plasmaproteinfraction）・  

Lnsomecountries，differentrangesofpHvaluesarepermitted・   

14．5．9月bsorbance  

AsamPletakenfromthe丘nalsolutioIISOfalbuminaLndp）asmaprotein  
fraction，Whelldilutedwi山watertoaconcentradonoflOgnofprotein  
andplacedinacellwithal－Cmlightpath，ShauhaveanabsorbanCenOt  
exceedingO．25whenmeasuredinaspectrophotometersetat403nm・   

14．5．10J〃5PeC血no′酬edcoJ焔血e侶  

AⅡ丘nalcontainersshal1beinspectedforabnormalities，SuChasnon－uniform  
colour，turbidity，microbialcontamiLlationand the presence ofatypical  
particles，afterstorageat20－35OCforatleast14daysfollowingheat  

treatmentat600CfbrlOh・Containersshowingabnormalitiesshal］notbe  
distriblユted．  
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ThenormaJco10UrOfalbumぎnso［utionsmayrangefromcoIourlesstoyerfowor  

greentobrown．  

When turbidity or nonTUniform cdour raises the possibiLity of rnicrobial  

COntami〔ation，teSting should be done toisolate and jdentify the  
mic「00rganisms．   

14．6 斤eco畑ざ  

The requlrementS Of Good Manufacturlng Pracdces for Biological  
Products（哉pages27．28）shallappl）1   

14．7 Saノー甲Jeざ  

The requlrementS Of Good Marlufactunng Practices for BioIoglCal  
Products（8，Page29，Paragraph9・5）shallapply・   

14．8 ⊥∂beJ伽g  

The requlrementS Of Good Manufacrunng Practices for Biological  
Prod11CtS（＆pages26－27）and the nationalcontrolauthority’s re－  
qulrementSforparenteralsolutions5hal1apply・   

Inaddition，thelabelonthecontainershouldstate：  

－ thetypeOfsourcematerial，  
－ theproteirlCOnCentration，  
－ theoncoticequivalentintermsofplasma，  
－ thatpreservativesareab5ent  
－ thewarnlng“Donotuseifturbid’’，  

－ thesodiumandpotassiumconcentrations．   

14．9 β由か他u旅）〃∂〃d5わ加納g  

The requlrementS Of Good Manufactunng Practices for BiologlCal  
Products（q）shallapply・   

14．10Sね伯9e∂ndsわeJ〃胞  

The requlrementS Of Good Manufactunng Prac【ices for BiologlCal  
Products（往PageS26－27）shallapply・  

Finaleontainersofalbuminsolutionsha11haveama衰munlShelf－hfeof  
threeyearsifthe、TareStOredatorbelo、、’30DC，andof6veyearsifthev  
arestoredat5士30C．  

Olhers10rage COnditions and shelトEives may be approved b）′the naIionaE  

COntr（）lauthorit）t  

Finalcontainersofpla5maPrOteinfractionsolutionshallhaveamaximllm  
Shelf－1ifeofthreeyearsifthevarestoredatorbeloⅥ’30OC，andof丘veyears  
ifthevarestoredat5±3、一C．  

Otherstoragecold柏〇nSar7d sle】i－ht！・eS may Oe aPPrOVed bythe nationaE  

COntrOlauthoritゾ  
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15．Contr010Iimmun喝lobulins  

ne丘nalbulksolutionofnormalimmunoglobulinshal1bemadefrom   
materialfro㌣atleastlOOOdonors・Ifnomalimmunoglobuhistobeused  
forpreventlng Ortreating aparticulari撼ection，thetitre ofspeci丘c  
antibodyshouldbemeasured．  

Fornorma＝mmunoglobuIins，aJargenumberofdonorsareneededjfthefjnaJ  

PrOductistocontainadequatearnountsofthevariousdesiredantibodies．  

Fo（SPeCificimmunogIobutins．whetherintended forintravenous or  

intramuscu［arin）eCtion，lhenumberofdonorsrepresentedislessimportant  

because the requlrement for specific antibodyin the finaIproductw‖be  

de†血ed 

Theimmun0globulin 
immunoglobulinpreparatlOnSforintramuscl11aruseshallbelOO－180gn・  
ConcentrationslowerthaJllOO g／1shallrequirethe approvalofthe  
nationalcontrolauthority．  

Theimmunoglobulinconcentrationinthe血albulk ofintravenous   
immunoglobulinshal1beatleast30g几If，inaspecificimmnOglobulin   

preparation，theconcentrationislowerthan30gn，itshal1requirethe  

approvalofthenationalcontrolauthority．  

Theimmunoglobulinpreparationshallbecomposedofnotlessthan90％  
Ofimmunoglobulin，aSdeterminedbyamethodapprovedbythenational  
COntrOlau山od呼  

TbざtSShal1beconductedoneach鎚1inglot、Ofimmunoglobuhsol血011tO  
determinetheproportionofaggregatedandfragmentedimmunoglobulin・  
Therecorrmendeddistributionshallbethatatleast90％oftheprotein，  
Otherthanproteinsaddedasstabihzerstointravenousimmunoglobulins，  
Shal1havethemolecularsiヱeOf血1unOglobulinmonomeranddimer．Not  
morethan10％shallconsistofsplitproductstogetherwithaggregates   
（0ligomersofrelativemolecularm㌘Sequaltoorgreaterthanthatof   
immunOglobulintrimer）・ThisrequlrementShal1notapplytoproducts  
deliberaIelyfragmented．Thetestsand鮎山tsshal1beapprovedbythe   
Pationalcontrolauth0rity・Ofthematerialhavingthemolecularsizeof   

l聖望unOglobuhmonomeranddimer：mOStwi1lconsistofmonomer・tEa  
mlnlmumlevelofmonomerpeT・SelS tO beestab山shed，the血Ieand  
temperatureatwhichsamplesmustbeincubatedbeforeanalysisshal1be  
SPeCihed．  

GeトPermeation chromatography and high－PeHormance excIusjon chroma－  

tographyarelJSefultechniques fordeterrTlinlng mOlecularsize distribution  
andcanbestandardizedformakingthesemeasurements．  

Forintravenousimmunoglobuh，thefo1lowingtestsshal1・beperformed  
OnaSamPlefromeachmlinglot：   

・Atestforhypotensiveac   
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Anappropriatetestisthalforprekallikreinactivatorcontent．lnsomecountries  

theka”ikreintesいSalsoused．  

● Atestforanticomplementactivity．  

SeveraIrnethodsaTeaVairabEe．Thetestmethodusedandthemaximumleve10f  

anticomplementaclivitypermittedshoutdbeapprovedbythenationalcontror  
aulhority   

● Atestforhaemagglutininsbytheantiglobulin（Coombs）teclmique・  

Insuchtests，grOuPOD（Rh。）一POSitiveceilsshouldbeused10teStforanti－D  
（antトRh。）；grOUPAand group B D（Rh。）rnegativeceLLsshouLd beused†or  

anti－Aandanti－B，reSPeCtively  

Thepurposeofthetestjstoensurethattheuseoftheproductw‖notglVerise  
tohaemo）yticreactions．TheupperEimitofactivityshouJdbespecifiedbythe  

nationalcontrolautho（ity   

15．1fbね〃q／Of〃0〝naJ加m〟〃○タbbu〟〃5  

A160gnsolutionofnormali皿mnOglobulinsha11bepreparedfrom伽al  
bulk solution by a methodthat has been shown to be capable of  
COnCentrating，byafactoroflOfromsourcematerial，atleasttwodifEerent  
amibodies，Oneviralandonebacterial，forwhichaninternationalstandard   
Or reference preparationi戸aVailable（Rf）（e・g・antibodies against  

POliomyelitisvlruS，meaSlesvlruS，StreptOlysin0，diphtheriatoxm，tetanuS  
toxin，Stadhylococcalα－tOXin）．  

ForimmunoglobulinsformulatedatanimmunOglobulinconcentration   
lowerthan16％，the concentratlng factor for antibodiesfrom source  
materialmaybeproportional1vlower・  

Theimmunoglobulin solution shallbe tested for potency at the  
COnCentrationatwhichiい、・illbepresentinthe丘nalcontainer．  

Sincepreparationsofnorma＝rTTmUnOgIobu［insproducedindiWerentcountries  
Can beexpecled to differin theircontentofvariousantibodies．depending  
upon the antigenic stimulation to which the generalpopulation has been  

Subiected（eitherbynatura＝nfectionorbydetiberateimmunization），at）east  

twoantibodiesshouidbechosenfo（thepotencytestbythenationalcontrol  
authorityThefinalproductpassesthetestifitcontainsatEeastthemjnimum  

antibodylevetsrequiredbythenationalcontrolaulhority   

15．2 PDねnq／OJ5peCJ伽血munq9わム〟伽ざ  

ThepotencyofeachfinallotofspFCificimmunoglobulinshal1betested  
withrespectto theparticularantibody that thepreparationhasbeen  
SpeCifiedtocontain．Forintramuscularimunoglobulins，thefouowlng   
levelsshauapply‥  

● Fortetanusimmunoglobulin，atleastlOOIU／mloftetanusantitoxin，aS  
determined by a neutralization protection testin animals or by a  
methodshowntobeequivalent．  

● Forrabiesimmunoglobulin，atleastlOOrUノmlofan［i－rabiesantibody，  
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asdeteminedbyanappropriateneutralizationtestinanimalsorbya  
methodshowntobeequivalent・   

● ForhepatitisBimmunoglobulin，atleastlOOIU／miofanti－hepatitis  
antibody．   

・For varicella zosterimmun0globulin，atleastlOOIU／miofanti－  
Varice11a zoster antibody，aS meaSured by a comparative enzyme－  
linkedirrmunosorbentassayorbyamethodshowntobeeqtlivalent・   

● ForantトD（anti－Rh。）immun0globuhn，theestimatedpotencyshal1be  
expressedinhtemadonalUhitsandshallbenotlessthan90％andnot  
morethan120％ofthestatedpotency，andthe丘d11Ciallimitsoferror  
Sha11bewithin80％and125％oftheestimatedpotency，   

TTlenationalcontrolauth0rityShallspecifytheantibodylimitsforother   
immunoglobu山1S・  

Afterthepotencytests，ateStforimmunoglobuIinsubc］assmaybeperformed・  
DifferentmahufacturlngStePShavebeenshowntoreducetheconcentrationof  
苧PeCificimmunog］obuFinsubclasses（e・g・tgGlllgG2・lgG3andlgG4）in  

lmmUnOg10bulinpreparations．Thedistributionoflhefoursubclasseso＝gG  
maybeafactorjntheefficacyofintravenousimmunog（obulinpreparations．  
Since spec浦c antibodies belong］ng tO Particular subclasses have been  

identifiedasbeingImPOrtantinsevera＝nfectiousdiseases．  

1nsomecountrieSthedistributionof［gGsubcJasseshasbeenmeasuredby  

radialinlmUnOdiffusion．Enzyme，［inkedimmunosorbentassayshavealsobeen  
described．andmaybeusedifproperlyvaIidated．Assaysshouldbecalibrated  

againsttheappropriateinternationalreferencematerials．   

15．3 Sぬ〟〟吋a〃d5aね少 

Each伝uinglotshallbetestedforsterility・PartA，SeCtion5，Oftherevised  
RequirementsforBiologicalSubstances，No・6（GeneralRequirementsfor  
theSterilityOfBiologicalSubstanCeS）（具P・48）shallapply・   

Insomecountriesageneralsafetytestmay．berequired，Wherebyeach  
餌IinglotistestedforextraneOuStOXiccontaminantSbyappropriatetests   
involvingln］eCtionintomiceandguinea－Pigs・Thein3ectionshal1cause  
neithersigni丘canttoxicreacdonsnordeathwithinanobservationperiod  
Ofsevendays．Thetestsshallbeapprovedbythenationalcontrolauth0rity  

Thetestsgenera［1yusedaretheintraperitonea＝njectionofO・5mlintoeachof  
atleasttworniceweighingapproximateIy20gandtheinJeCtionof5・Omlinto  

each of atIeast two gu［nea－PlgS Weighing approximateIy350g．In some  

COUntries，ifoneoftheanimalsdiesorshowssignsofiIL－health，SUChaswei9ht  

10SS，duringaspecifiedperiod，thetestisrepeated・Thesubstancepassesthe  

testifnoneoftheanimaLsofthesecondgroupdiesorshowsslgnSOfill－health，  
SUChasweight10SS，duringthatperiod．   

15．4 肋〃ガⅣね劇  

Anidentitytestshal1beperformedonatleastonelabelledcontainerfrom  
each負11hglottoverifythatthepreparationisofhumanorigin・Thetest  
Shallbeoneapprovedbythenationalcontrolauth0rity・   
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Additionaltests shallbe made to determinethat the proteinis  
Predominantlyimmunoglobulin・  

The methodsin most corYlrTTOn USe are radialjrnmunodiffusion and  
efectrophoresis．  

15．5 斤eedom打（〉mpyrOgenね吋  

Each伝11inglotshal1betestedforp）1rOgenicitybytheintravenousinjection  
Ofthetestdoseintothreeormorerabbitsthathavenotpreviouslyreceived  
blood products．In geIleral，the dose shallbe atleast equlValent  
proportionau）10n a rabbit bodT∵“■ei竺ht basis，tOthemaximumslngle  
humandoserecommended，butnotmorethanlOmi／kgofbodyweight．  
Therecommendedtestdosesarelml／k竺andlOmi／kgofbodyweightfor   
intramuscularandintravenouspTeparations，reSpeCtivelv．  

ABllinglotshallpassthetestifitsatisfiestherequlrementSSPeCiBedbythe  
nationalcontrolauthoritv．  

15．6 肋j5h／′eCO〃Ie〃f  

neresidualmoisturecontentofasamplefromeaeh丘uinglotshall，Where  
approprlate，bedeterminedbyamethodapprovedbythenationalcontrol  
auth0rity・  

Thernethodsinuseare：（a）dryingoverphosphoruspentoxideforatLeast24h  
atapressure notexceedjng2．7Pa（0．02mmHg）；and（b）theKar＝＝ischer  

method．  

The acceptablemoisture contentshal1be determined by thenational  
COntrOlauthority・  

15．7 叶dJりgeJlわ〃CO〃CerI加加配川  

The丘nalproduct，reCOnStitutedifnecessaryanddilutedwith0・15mol／l  
SOdiumchloridetogiveaproteinconcentrationoflOgn，Should，When  
measuredatatemperatureOf20－270C，haveapHof6．9±0・5．  

1nsomecountries，adifferentrangeofpHvaluesispermittedforintravenous  
immunog（obu（ins＿  

15．8 5批め傭坤  

Forimmunoglobulhsolutions，aStabilitvtestshallbeperformedoneach  
丘Ilinglotbvheatinganadequatesampleat370Cforfourweeks．No  

gelationorflocculationshalloccur．  

Alternatively（Orinaddition），themolecutarsizedistribulionoftheimmuno－  

g10burinorassaysofenzymessuchaspIasmin（fib呵Olysin）maybeused，  
When shown to predictstabiIity（eliablyandwhen approved bythenationaI  

COnt「Olaulho「ity  
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15．9 月鮎○鹿  

The requirements of Good Manufacturing Practices for Biological 
Products（ろpages27－28）shallapply・   

15．10由〝岬ねぎ  

ne requl∫ementS Of Good Manufacturhg Practices for Biological  
Products（民page29，ParagraPh9・5）shal1apply・   

15．11⊥abe肋轡  

ne reqtnrements of Good Manufacturing Practicesfor Biological  
Products（邑pages26．27）shal1apply・   

Inaddition，thelabelonthecontainershallstate：  

－thetypeofsourcematerial；  
－theproteinconcentradon；  
－ theconcentrationofpreservative，ifany；  
－‘‘ForintramusculanLSeOnly’’¢ftheimun0globulinsarenotspecial1y  

PreParedforintravenoususe）；  
－‘‘Fbrintravenoususe”，Whenappropnate；  
－forspeCiBcimmun0globulin，thecontentofspeci血：antibodyexpressed  

inInternationalUmitsorequivalentnationalunits；  
－ forfreeze－driedpreparations，thenameandvolumeofreconstitutLng  

liquidtobeadded・  

Tbelabelonthepackageorthepackagemsertshallshow‥   

－theapproximateconpentratidnofelectrolytesandexcipientsand，for  

intravenouspreparat10ni，theapproximateosmolality；  
－ thebufferingcapacitywhenthepHofthedilutedproductislowerthan  

thatspeci6edinsecdon15，7；  
－ theconcentrationofpreservative，ifany；  
－therecommendeddoseforeachpardc11lardiseaseorcondition；  
－ thewarn1ng“Donotuseifturbid”；  
－thesodiumandpotassiumCOnCentrations（iftheimmun0globulinis  

intendedforintravenousuSe）・   

15．12瓜畑地鵬加ほ鵬旭叫画鴫  

The requirements of Good Manufacturing Practices for Biological 
Products（8）shal1apply・   

15．13軸ea〃d5わeノー〟ね  

The requlrementS Of Good Manu血cturing Practices fbr Biological  
Products（ろpages26－27）shauapply・  

Liqllidi皿munOglobulinsha址be stored at5士3OC and shal］have a  
Shelf－1ifeofnotmorethanthreeyears．・Freeze－driedpreparationssha11be  
StOredbelow250Candshal1haveashelf－1ifeofnotmorethan負veyears・  
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Otherstorageconditionsandshe…vesmaybeapprovedbythenational  
COntrOiauthor坤  

16・ControJofpreparationsofcoagulation－factorconcentrates   
（factorV＝，factor（Xandfibrinogen）   

Factor VⅦpreparations are a、－ailable as bothfrozen products and  
freeze－driedconcentrates・Thefrozenproductsareusual1yderivedfroma   
Slngledonationandcopsistof血ecryoprecipitatedfactorVⅢfromthe  
donorconcernedpreparedinaclosedseparationsystem・Thecontrolof  
thisproductandthefreeze－driedproductfromfewerthanlOplasma  
donationsiscoveredinPartB．section7．8．1．  

Generauy，thesman－POOlproductundergoeslittleornopuri五cationandis   
handled and subdividedinsuch a waythat mapy controltests are   
inappropnate・However，freeze－driedfactorVⅢconcentratesprepared  

frommorethanlOdonationsmavbepuriBed・  

SourcematerialforfactorVIIIpreparationssha11meetthegeneralcriteria  
fordonorselectionandtestlngfordiseasemarkersasspeci丘edinPartsA  
andB・Itshallpreferablybeplasmafrozenwithin8hofco11ectionorfrozen  
CryOPreCipitate，Suchmaterialshalrbekeptfrozenatsuchatemperature  
thattheactivityofthefactorVⅡIismaintained．   

16．1一己s【soJl伽∂Jconねfners  

16．1．1S始鵬吋∂〃ds∂ねレ  

Each屯血Iglotshal1betestedforsterility・PartA，SeCtion5，Oftherevised  
RequirementsforBiologicalSubstancesNo・6（GeneralRequirementsfor  
theSteri1ityofBiolo由caLSubstances）（具p．48）shal1apply・   

In去omecountriesageneralsafeり．teStmayberequired，Wherebyeach   

Ⅲ1inglotistestedforextraneoustoxiceontaminantsbyappropnatetests   
invoIvinglrgeCtioninto、miceandguinea－Pigs．The呵ectionshallcause   
neithersigni色canttoxicreactionsnordeathwithinanobservationperiod  
Ofsevendays・Thetestsshallbeapprovedbythenationalcontrolauthority・  

Thetestsgenerallyusedaretheintrape再oneal）n）eCtionofO．5mHntoeachof  

atleasttwomiceweighingapp【OXimatety20gandtheinJeCtionof5．Omlinto  

each of atIeast two guinea－PlgS Weighing approximateIy350g．In some  
COuntries，ifoneoftheanimatsdiesorshowsslgnSO川qheatth，SUChasvyeight  

10SS，duringaspecifiedperiod，thetes＝srepeated．Thesubstancepassesthe  
testifnoneo＝heanimalsofthesecond9rDuPdiesorshowsslgnSOfi”－health．  

SuCh as weight10SS，during that period，For factor VJJL and factorIX  

COnCentrateS．thelestdoseshouldnotexceed5001Uo†thecoagulationfactor  

PerkgDfbodywei9h10fthetestan血al．   

16・1・2斤eedomねmpyJり9e／1わ／レ   

EachhllinglotshallbetestedforpyrogenicitybytheintravenouslqeCtion  
Ofthetestdoseintothreeormorerabbitsthathavenotpreviouslyreceived   
blood products・In general，the dose sha11be atleast equivalent  
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proportionaJly，Onarabbitbody－Weightbasis，tOthemaximumSingle  
humandoserecommended，butnotmorethanlOml几gofbodyweight・   

Thefo1lowingtestdosesaresuggested：factorVIII，10IU几gofbody   
weight；factorⅨ，501U／kgofbodyweight；and丘brinogen，30mg几gof  
bodyweight．   

16．1．3SoJub甜叶a〃dcJ∂〟吋  

FactorVⅢpreparationsshalldissoIveinthesoIventrecommendedbythe  
manufacturerwithin30minwhenheldatatemperaturenotexceeding  
370C・FactorIXpreparationsshalldissoIveinthesoIventrecommended   
bythemanufacturerwithin15minwhenheldat20－250C・Thesolutions，   
whenkeptatroomtemperature，Shal1notshowanyslgnOfprecipitationor   
gelformationwithin3hofdissolutionofthecoagulationfactors・  

16．1．4PJPおわCO〃始〃r  

Theamountofproteinina丘nalcontainershallbedeterminedbyamethod  
approvedbythenationalcontrolauth0rity・  

16．1．5一句dd′fルe∫  

Tbsts to determinethe concentradon ofadditives（SuCh as heparin，  
polyethyleneglycol，SOdiumcitrateandglycine）usedduringproduction  
shallbecarriedo11tifrequiredbythenadonalcontrolauth0rity   

16．1．6〃0由Iu／eCOJ？ね〃f  

Theresidualmoisturecontentshal1bedeterminedbyamethodapproved  
bythenahonalcontrolau也0rity・Theacceptablemoisturecontentshaube  
determinedbythenationalcontrolat）th0rity・  

Themethodsavailableare：（a）dryingoverphosphoruspentoxidefor24hata  

PreSSurenOteXCeeding2．7Pa（0．02mmHg）；and（b）theKarlFischermethod・   

16．1．7〃y仇1喝e〃ね〃CO〃Ce血相血川  

WhentheproductisdissoIvedinavolumeofwaterequaltothevolume  
Statedonthelabel，thepHoftheresultingsolutionshaube7・2±0・4・  

［nsomecountries，differentpHvaluesareapproved．   

16．2 職場I御伽沼b飴わ加わ′y〃Jの〝¢即ね絶ざ  

Eachfi11inglotshal1beassayedforfactorVⅢacdvitybyatestapproved  
bythenationalcontrolauthority，uSmgaStandardcalibratedagalnStthe   
IntemationalStandardforBloodCoagulationFactorVIII‥Concentrate・  

The natjonalstandard and the manufacturer’s house standard should be a  

COnCentrate ratherthan ap［asmabecausetheformerhas better10ng－term  
Stabilityandprovidesmorehomogeneousassayresurts・  

Thespeci丘cactivityshal1beatleast500rU／gofprotein・Theestimated  
POtenCySha11benotlessthan80％andnotmoredlan125％ofthestated  
potency．Thecon丘dencelimitsoferrorsha11benotlessthan64％andnot  
morethan156％oftheestimatedpotency・   
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怜3 恕b叩pJねa上Ikねねck〉rJズCOnCenI柑fes  

16．3．1Po！eJICy   

Each色ninglotshanbeassayedforfactorⅨactivitybyatestappr？Vedby   

thenationalcontrolauth0rit）ちu5mgaStandardcahbratedagamstthe  
hternationalStandardforH11manBloodCoagulationFactorsⅡ，Ⅸ，and  
XinConcentrates．  

0ther coagulation factor5may a）so be presentinthe最nalproduct，  
dependingonthemethodofproduction，andproductsshal1beassayed   
foral1coagulationfactorsclaimedtobepresentatatherapeuticlevel，   
includin巳factorsⅢ．VTIandX．Theassaymethodsusedforthesefactors  
Shal1beappro、・・edbythenationalcontrolauthority・   

16＿3＿2Presenceofactivaねdcoagu／at（onfactoTS  

Atestforthepresenceofactivatedcoa巳Ulationfactorsshal1becarriedout  
byamethodapprovedbythenationalcontrolauthority．  

ln sornecountries・thenon－aCtivated partiatthrombopIastintimesofnormaI  

PIasmaaremeasuredafterl卜eadditionofanequa）voIumeofanumberol  
differentdirutionsoftheprodL．CtUndertest．  

lnsomecountries，alestforthepresenceofthrombiniscarriedoutbymixing  

equaJvolumesoftheproductundertestandfibrinogensoIution，Themixtureis  

held at370C and shouId noIcoagulate within6h・The usuat range of  
COnCentrationsoffibrinogensolutionis3－10o／l．   

16．3．3Aメナo∂〃〟bod由s  

Atestshal1bemadeforthepresenceofalloantibodiesAandBbya  
methodapprovedbythenationalcontrolauth0rihT．  

Etisnotpossibletobespeci子jcab〇utthetestsbra‡Joantibodiesortospecifyan  
UPPer＝mitforthetitre．  

16・4 丁由I卿〟c∂b他わ舵l血呵eJI  

Each丘1linglotshallbeassayedforc10ttableproteinbyatestapprovedby  
thenationalcontrolauthoritv．  

Notlessthan70％ollhetotalproteinshou！dbec】ottableb）′thrombin．  

16．5JdeJ】呵〃由I  

AnidentltyteStSha11beperformedonatleastonelabelledcontainerfrom  
each丘11inglot of coa望ulation－factor concentrate to verifv that the  
Preparationisofhumanori如1・ThetestshaJlbeoneapprovedbythe  
nationalcontrolauth0ritヽ1  

Foralbtlminandplasmaproteinfraction．additionaltestsshal1bemadeto  
determinethattheprotein1SPredominantl、▼albumin・  

The methods 盲∩ 汀10S：COrrmOn しSe are r三dF三；immunodjffusion and  

electrophoresis．  
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16．6 何戸（肌お   

The requlrementS Of Good Manufacturing Practices for Biological  
Products（民pages27－28）shal1apply・   

16，7由ゆ   

ne requlrementS Of Good Manl血cturmg Practices for Biological  
ProdllCtS（昂page29，Paragraph9・5）shal1apply・   

16．8 ⊥a輌  

The requlrementS Of Good Manufacturing Practicesfor Biological  
Products（旦pages26－27）sha11apply・   

Inaddition，thelabelonthecontainershal1state：  

－thecontentofthecoagulationfactorexpressedinhternatio皿alUnits，  
Wheretheyexist；  

－theamountofproteininthecontainer；  
－ thevolumeofdiluentneededforreconstitution；  

－areferencetoapackageinsertglⅥnginstruCtionsforuse，WarnlngS  
aboutthepossibletranSmissionofinfectiousagentsandprecautions・   

16．9飴加肋u伽〃a〃dきわ納  

The requlrementS Of Good Manl血ctunng Practices for Biological  
Products（句Shal1apply・   

16．10Sぬ間e即Id5わdト〟お  

The requlrementS Of Good Manufactumg Practices for Biological  
Products（昂pages26－27）shauapply・  

Finalcontainersoffreeze－driedpreparationsoffactorVIIIandfactorIX  
ShallhaveamaximuIIShelf－1ifeoftwoyearsiftheyarestoredat5j：3OC・  

Finalcontainersof丘brinogenshallhaveamaximumshelf－1ifeof丘veyears   
iEtheyarestoredat5士3OC．  

Other storage conditionsand shelf－1ives maybe approved bythe national  
COnlroFauthorityprovidedthattheyareconsistentwiththedataonthestab冊y  
Oftheproducts．  

PartD．Nationa］controIrequrement＄  

17 General   

ThegeneralrequlrementSforcontrollaboratoriesintheGuidelinesfor  
NationalAnth0ritiesonQualityAssuranceforBio）0gicalProducts（6）   
shauapply．  

Thenationalcontrolauth0ritysllallprovidethestandardsandreftrence   
PreParationsnecessaryforthequaBtycontrolofhu皿anbloodandblood   
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PrOducts・Whereapproprlate，thesestandardsshouldbecalibratedagamst  
therelevantIntemationalStandard，   

The nationalcontrolauth0rity sha11have auth0ritv to approve the  
PrOductionandcontrolmethodsusedandsettleaumattersleftforits  
decisionorapprovalinPartsA，BandC．   

Thenationalcontrolauth0rityshaualsohaveatJth0ritytoapprovetheuse   

Ofmaterialsthatcarrypotentialriskandsha11approveanynewmethodof   
PrOductionandthepreparationofanynewproduct・  

New products or products prepa（ed by new production methods may be  
monito（edtoconfirmtheirefficacyandsafety   

18．Rdeaseandcertification   

HurTahbloodandbloodproductsshanberelea亨edonlyiftheysatisfythe  
requlrementSOfPartsA，BandC，Whereverapphcable．  

Acertincateslgnedbytheappropna（eo臨cialofthenationalcontrol   
auth0rity shallbe provided at the request ofthe聖anu払cturing  
establislmentandshaustatewhethertheprodtlCtinquestlOnmeetSal1   
nationalrequirementsaswellasPartsA，BandC（Whicheverisrelevant）of  

thepresentRequirements．Thecertificateshallalsostatethedateofthelast  
SatisfactofyPOtenCyteStperformedbythemanufacturer，ifapplicable，the   
numberunderwhichtheloIisreleased，andthenumberappearlngOnthe   
labelsofthecontainers・Inaddition，aCOPyOftheo臨cialnationalrelease  
documentsha11beattached．  

Thepurposeofthiscert浦caleistofaci＝tatetheexchangeofhumanb100dand  

b‡oQdproductsbetweencountries 
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Appendix  
SurrlmaryPrOtOCO］forc9］fectionofsource  
material  

1・NameaJldaddressofcollectingcen（re  

2．Sourcerna［erial  

3・Deta山sofsingledonations，Whereapplicable：  

（a）Donoridenti6cati、on  

仲）Dateofcouection  

（C）Volumeincontainer  

（d）ResultsoftestsforfmsAg  

（e）Resultsoftestsforanti－HⅣ  

（りResultsoftestsforanti－HCV  

（g）Ifapp走cable，reSultsoftestsforantibody  

tohepatitisBcoreantlgen  
（h）lfapplicable，reSultsoftestsfor  

alanine aminotransferase 

4・Specialinformation：  

（a）AnticoagulantuSed  

（b）Wasthematerialcollectedforspecialpurposes（e．g．asasourceof  

SPeCiBcamibodies）？  
（C）Precautionstobetakenwhenusingthematerial  

5．Conditionsofstorage  

6・Does the donahon complywithexistlng agreementS betweenthe  

SuPPlierandmanufachlrer？  

7・DoesthedonationcomplywiththeRequlrementSfbrtheCollection，   

ProcessingandQuahtyContfOlofBlood，BloodComponentsand  
PlasmaDerivativespublishedbvWHO？  

NameandsignattlreOfresponsibleperson  
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㊤  

（NameoftheBloodCentre）  

This SOP describes the criteria for a donor to be accepted for blood donation，for  
ensurIng Safety ofdonor as we‖as recIPlent．The purpose ofdonorselectionis to  
identify any factors that might make anindjvidualunsuitable as a donor，either  
temporarilyorpermanentIy．  

The Medica10fficeris responsible fordetermlnlng the suitabiljty ofdonorforb100d  
donation．He／She should confirm that the criteria are fu［fiI（ed after evaluation of  

hea［th history questionnaire and medicalexaminationincfuding the results of pre  
donationscreenlngteStS．  

lbchnicalManua10fAmericanAssociationofB100dBanks－131hedition，1999pgs90－  

97，103－110．  

● DonorQuestionnaire  

● DonorCard  

CRITERIA FOR SELECT10N OF BLOOD DONORS   

A・Accept on［y voluntarylreplacement non－remunerated b］00d donorsif  
fol）owingcriteriaarefuIf‖ed．  

Pagelof3  

ニ  融 ㌧山   



Theintervalbetween b100d donations should be noless than three months．  
The donor sha［暮bein good health，mentalfy aTert and physica［Iyfit and shal［  
notbea）aiLinmateora person having multipFe sex partnersora drug－addict．  
Thedonorsshaltfu伯＝thefol］owingrequlrementS，namely：－  

1．Thedonorsha”beintheagegroupof18to60years  

2．ThedonorshalJnotbelessthan45kilograms  
3．TemperatureandpuJseofthedonorsha［＝）enOrma1  
4．Thesystolicand diastoIic blood pressuresarewithin norma川mitswithout  

medication  

5．HaemogIobinsha］lnotbeIessthan12．5g／dL  

6．Thedonorsha［lbefreefromacuterespiratorydiseases  

7・Thedonorsha”befreefromanyskindiseaseatthesiteofphlebotomy  
8．The donor sha‡［be free from any disease transmissible by b10Od  

transfusion．in so far as can be determined by history and examination  
jndicated above  

9．The arms and forearms of the donor sha［Jbe fee from skin punctures or  
SCarSindicative of professiona］b100d donprs or addiction of seJf－inJeCted  
narcotics   

B．Deferthedonorforthe period mentionedasindicatedinthefoI10Wingtabfe：  

C．Deferthedonorpermanentlyifsufferingfromanyofthefo）Iowingdiseases：  

1．Cance「  

2．Heartdisease  

3．AbnormaIb．eedingtendencies  

4．Unexp［ainedweightloss  

5．Diabetes  

6．HepatitisBinfection  

7．Chronicnephritis  
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＿ Signsandsymptoms，SuggeStiveofAIDS  

9．Jtisimportant to ask donorsif they have been engagedin any risk  
behaviour．Al10W SUfficient time for discussionin the prJVate Cubicle．Try  
andidentify result－Seeking donors and refer them to VCTC（Voluntary  

Counseling？nd Testing Center）・Reassure the donor that strict  
COnfidentiaHylS maintained．  

10 Liverdisease  

ll Tubercu［osis  

12 PolycythemiaVera  

13 Asthma  

14 Epilepsy  

15 Leprosy  
16 Schizophrenia  

17 Endocrinedisorders  

D．Privateinterview：   

A detailed sexualhistory should be taken．Positive history shou［d be recorded on  

COnfidentiaInotebook．  

E．lnformed consent：  

Provideinformation regarding：  

1． Need for blood  

2． Needforvoluntarydonation  

3．．Regardingtransfusiontransmissib］einfections  

4． Needforquestionnaireand honestanswers  

5． Safetyofbfooddonation  

6．● Howthedonatedb100disprocessedand used  

7． Tests carried outon donated blood   

N．B．ThisglVeSthedonoranopportunitytoglVehis／herconsentiftheyfeeltheyare  
Safe donors  

＼  

＊Reque岳t the donors to slgn On the donor cardindicating that heis donating  

VOIuntarity．  

Enteralldetailsinthedonorquestionnaireform／cardandcomputer  
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