TAP CHI NGHIEN ClPU Y HOC

NG DUNG QUY TRINH PONG KHO HUYET TWONG TRONG

SAN XUAT MAU KIEM SOAT CHAT LUVONG BbONG MAU
Nguyén Thi Hao" ", Tran Thj Kiéu My2, Nguyén Hiru Hung",

D6 Thi Hwéng', Pang Thi Ngoc Dung™?

"Trung tdm Kiém chuén chét luong xét nghiém — Truong Pai hoc Y Ha Noi,
2B6 mén Huyét hoc - Truyén méu — Truong Pai hoc Y Ha Noi,

3Bo mbén Héa sinh — Trurong Dai hoc Y Ha Noi.

Nghién ctru sén xuét b6 mau kiém soét chat luong xét nghiém déng méau trong nuwéc dé cung cép cho cac

phong xét nghiém gitip thuén tién trong trién khai, gidm séat, va ndng cao néng luc cta Viét Nam trong linh vuc

quan ly chét lrong xét nghiém. Nghién ctru nhdm xay dung quy trinh déng khé huyét tirong tuoi déng lanh trén

may Virtis Advantage Pro hdng Sp Scientific tao sén phdm dat tiéu chuén quéc té dé str dung trong kiém soét chét

Iwong xét nghiém déng méu. Ba 16 mau (120 1o/16, V = 1ml) véi 03 mirc néng dé khac nhau vé céc chi sé déng mau

Prothrombin time (PT), APTT, Fibrinogen, Thrombin Time duwoc déng khé theo quy trinh thiét I4p thir nghiém. San

phém thu duoc duoc danh gia qua cac tiéu chi: cdm quan, do &m tén du, d6 vé khuén, do déng nhét va ti1é bién déi

truée va sau déng khé cac chi sé déng mau. Quy trinh déng khé cho sén phdm déng banh dep, tinh thé huyét tuong

nhé, min, d6 &m tén dw < 2%, céc chi sé déng méu cé ti1é bién déi thép < 9,1%. Céac 16 mau déu dat d6 déng nhét.

T khéa: dong kho, déng mau, may dong khé Sp Scientific, kiém soat chat lwong xét nghiém

I. DAT VAN PE

Kiém soat chat lwong 1a hoat déng quan
trong trong hé théng quan ly chat lwong xét
nghiém,! giup phong xét nghiém theo ddi cong
viéc, phat hién 16i va khéc phuc kip thoi, tr do
dadm bdo két qua dwoc chinh xac, tin cay.23
Cac xét nghiém déng mau co ban (PT, SAPTT,
Fibrinogen, Thrombin Time) dong vai trd quan
trong trong chin doan va didu tri. Cac xét
nghiém nay ciing can duoc thye hién cac hoat
dong kiém soat chat lwong bao gdm noi kiém
va ngoai kiém dé dam bao dd tin cay va gia tri
clia xét nghiém.*

Céac mau ndi kiém va ngoai kiém déng mau
hién nay déu dwoc mua t¥ nwdc ngoai. Gia
thanh san pham cao, viéc trao dbi théng tin
trong qua trinh thuc hién ngoai kiém con gép
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nhiéu khé khan, chwa loai trr dwoc cac anh
hwéng tir didu kién van chuyén. Do vay, viéc tw
nghién ctru dwoc bd mau noi kiém, ngoai kiém
trong nwéc khéng nhirng giam dwoc cac han
ché trén ma con nang cao nang lwc nghién clwu,
tw chd céng nghé san xuat cac mau ngoai kiém,
ndi kiém dap ng yéu cau vé hé thdng quan ly
chét lwong xét nghiém cda Viét Nam.56

B& mau ndi kiém va ngoai kiém déng mau
dwoc cung cap bdi cac té chirc trén thé gidi la
mau huyét twong dang déng kho, cé cac thanh
phan twong tw mau bénh nhan.2 Mau dang
déng kho cé kha nang 6n dinh chat lwong cao,
c6 thé bao quan dai ngay, dé dang van chuyén.
Tuy nhién, viéc thiét ké, xac dinh nhiét Eutectic
(Teu), diéu kién nhiét do, ap suét, thoi gian dé
dwa ra dwoc quy trinh cap déng, thang hoa, say
kh6 san pham vé cung quan trong quyét dinh
chét lwgng san phdm.”® O Viét Nam, cé mot sb
nghién ctru déng khd huyét twong s dung cho
diéu tri bénh ly déng - cAm mau,® hodc dong
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kho trong xét nghiém dinh lwgng virus viém gan
B... Tuy nhién, chwa c6 nghién ciru nao tién
hanh nghién ctvu san xuat dong khé mau huyét
twong twoi déng lanh dung cho kiém soat chat
lwong xét nghiém déng mau. Do vay, nghién
cu nay dwoc tién hanh nham muc tiéu: Xay
dwng quy trinh déng khd huyét twong twoi
doéng lanh dung trong kiém soat chat lwong xét
nghiém.

Il. DOl TUONG VA PHUONG PHAP

1. Déi twong

Ché pham huyét twong twoi dong lanh dwoc
thu thap tlr ngudi hién 1a nam, do tudi twr 20 -
40 tudi, khée manh, da loai triv cac bat thworng
ddng cdm mau, Hemoglobin >120 g/I,™® c6 hién
mau trong vong 1 - 2 nam va duwoc thu thap
sang loc theo quy dinh vé thu gom ché pham
mau.

Tiéu chudn loai trir: ché phdm chét lwong
khong tét, tan huyét, déng von, duc.

2. Phwong phap

Phuwong phéap: Nghién ctu thyc nghiém
trong phong xét nghiém

Thoi gian nghién ctru: Thang 1/2019 - 5/2020

Dija diém nghién ctru: Trung tam Kiém chuén
chét lwgng xét nghiém y hoc - Trwéng Pai hoc
Y Ha Néi va Bénh vién Pai hoc Y Ha Noi.

Céc budc tién hanh:

Thu thédp ché phdm: lwa chon 10 - 15 don
vi huyét twong twoi thda man tiéu chuan lwa
chon va da dwoc cap déng & - 35°C ngay trong
vong 1,5 - 2 gi¢r sau khi ldy mau. Cac don vi nay
duoc xét nghiém sang loc cac chi s6 dong mau
co ban (PT, aPTT, Fibrinogen, Thrombin Time)
trdre khi pool.

Chuén bj 03 16 mau véi 03 mirc néng do
khéc nhau: ché phadm déng lanh dat tiéu chuan
dwoc ra dong (11 don vi), sau d6 pool va tron
déu bang ca twr. Xét nghiém cac chi sé déng
mau co ban sau pool. Tao 03 mirc nf")ng dé dvw
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kién theo mirc quyét dinh Iam sang bao gdm
mic binh thwéng (C1), mie bat thwdng (C2)
va mirc bat thwong cao (C3) bang cach pha
lodng mau bang nwdc cat free DNA theo cac
ti 1& 1:1 cho 16 C2 va 2.8:1 cho 16 C3. Bd sung
chét bao quan HEPES, khang sinh Gentamicin
va penicillin.
Chia mau: Mbi 16 mau dwoc chia vao 120 lo
thay tinh, thé tich 1ml
Déng khd mau: trong vong 6 - 8 gior tir khi 14y
mau (khong ké thoi gian déng lanh), mau dwoc
doéng khoé bang may déng khd Virtis Advantage
Pro hang Sp scientific, My. v&i quy trinh nhiét,
4p suét va thoi gian dwoc thiét ké thir nghiém
nhw sau:
«  Péng lanh mau & - 30°C trong 200 phut
¢ Giai doan thang hoa (Sublimation) & -
25°C, tang dan lén - 15°C, ap suét - 250
mTorr, thdi gian 1000 phut
+ Giai doan sy thir cip hay giai hap
(secondary drying): 25°C trong 120 phut
+  MA&u dwoc déng ndp dudi &p suét chan
khéng sau khi hoan thanh say
Thu méu va dénh gié chét lwong méu déng
khé theo tiéu chuén:
Chét lwong mau huyét twong twoi déng lanh
theo tiéu chudn WHO va tiéu chuén quéc gia.
Chét lwong mau déng khéd s dung trong
kiém soat chat lwong déng mau dwoc danh
gia qua céac tiéu chi: cdm quan mau, do vé
khuén, dd 4m tén dw, d6 ddng nhat clia mau vé
khéi lwong va cac chi sb déng mau PT, APTT,
Fibrinogen, Thrombin time va ti 1& % thay dbi
céac chi sb nay trudc va sau déng kho (theo tiéu
chudn WHO va ISO/IEC 13528: 2015)
Céc chi sé nghién cuiru:
+ Do amton dw
« Két qud nudi ciy vi khudn mau sau
déng kho
« Chisb PT (s,%, INR), APTT (s, ratio),
Fibrinogen (s), Thrombin time (s) trwéc
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déng kho

« Chisb PT (5,%, INR), APTT (s, ratio),
Fibrinogen (s), Thrombin time (s) sau

doéng kho

3. Xtr ly s6 liéu
Danh gia chat lwong mau (d6 ddng nhét)
theo hwdng dan tiéu chuan I1SO/ IEC 13528:

2015. So sanh sy khac biét trwdc va sau dong
kho bang so sanh 2 gié tri trung binh T - Test.

Il. KET QUA

1. Két qua danh gia ban dau mau déng kho

M6 ta ti I&é khac biét bang théng ké mé ta. Cac
tinh toan théng k& dwoc tién hanh trén phan
mém R phién ban 3.6.0.
4. Pao dirc nghién ctru

Nghién ctu thye hién vi muc dich khoa hoc,
ché phadm huyét twong dwoc thu thap tir don vi
san xuét/ thu gom dwoc clp phép. Moi théng
tin clia déi twong déu dwoc gilr bi mat tuyét dbi:
thwe hién ma héa ché pham huyét tvong twoi
clia ngudi hién bang ma code.

Thoi gian tir khi lAy mau cho téi khi mau dwoc bat dau dong kho (khdng ké thei gian dong lanh)
la 295,9 + 15,47 phat (Bang 1), dat tiéu chuan dé ra ciia WHO. '

San phdm thu dwoc c6 do6 &m toén dw ctia 03 16 mau déu < 2%. Mau déng kho déng banh dep,
céac lo mau déng déu, tinh thé huyét twong toi x6p, min. Mau khi hoan nguyén dat do nhat, mau vang

nhat.

M&i 16 mau duwoc tién hanh kiém tra d6 v khuan trwdc va sau dong kho trén 03 loai méi trudng
thach mau, Sabouraud va thach chocolate, mdi diéu kién nudi cdy 03 mau cho méi 16. Két qua cho

thay tAt c& cac mau déu am tinh (Bang 1).

Bang 1. Két qua danh gia ban dau mau déng khoé

STT Néi dung Két qua
Tiéu chuén Pat dwoc
Thoi gian tr khi ldy mau nguoi
1 hién t&i khi bat ddu dong kho (phut) 360 - 480 2959 + 15,47
(khéng tinh thoi gian déng lanh)
o L6 C1 1,84 £ 0,097
2 Do am ton dw sau dong khd (%) ——
6 C2 <2 1,89 + 0,066
L6 C3 1,88 + 0,068
M&u déng banh déng déu
] . A . Tinh thé toi xbp, min
3  Cam quan mau sau dong kho Dat

MA&u sau hoan guyén déng
nhéat

Danh gia dd voé khuan ctia mau trwéc
4 va sau dong khd trén mdi trwdng thach
mau, Sabouraud va thach chocolate

trwdc va sau dong

Am tinh o
khoé: Am tinh
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2. banh gia dd déng nhat cia mau dong kho vé cac chi s6 dong mau

Mau déng khd dwoc tién hanh kiém tra do6 ddng nhat theo huéng dan 1ISO/ IEC 13528: 2015: 14y
10 mau méi 16 sau déng khd, phan tich 13p lai 02 1an trén may ACL TOp 500, dwoc 20 két qué cho
céac chi sb déng mau can danh gia PT, APTT, Fibrinogen, Thrombin time. Tinh toan céc gia tri Mean
(trung binh chung mau), S_ (Téng d6 léch chuén gilra cac mau va trong cac mau), , (46 léch chuén

ctia danh gia thanh thao). Mau dat d6 dong nhat khi S < 0.3

t

TAP CHi NGHIEN CPU Y HOC

Nhw vay ca 03 16 mau déu dat dd ddng nhat vé cac chi sé PT (s, %, INR), APTT (s, ratio),
Fibrinogen (g/l), Thrombin time (s) (Bang 2).
Bang 2. Panh gia d6 déng nhat cia mau déng kho

) . L6 C1 L6 C2 L6 C3
Thoéng so6
(n =20) (n =20) (n =20)
030, S banhgia 030, S banhgia 030, S banh gia
PT(s) 0,52 0,00 Dbéngnhadt 0,78 0,26 Ddngnhat 1,28 0,13 Dbdng nhét
PT(NR) 0,05 0,00 Bdéngnhdt 0,07 0,02 Ddéngnhadt 0,11 0,10 Do6ng nhat
PT(%) 449 0,00 Ddéngnhdt 259 0,94 Ddngnhdt 143 0,31 Ddng nhét
APTT(s) 1,54 0,48 Dbéngnhdt 224 223 Dbéngnhdt 3,11 257 Ddng nhét
APTT PN A X X X P4
(ratio) 0,05 0,01 Bongnhdt 0,07 0,07 Bongnhat 0,09 0,06 BDongnhat
Fibrinogen 0,15 0,11 Dbéngnhdt 0,07 0,00 Dbéngnhdt 0,04 0,03 Dbéng nhét
TT(s) 0,74 0,28 Ddéngnhat 098 040 Dbéngnhat 1,33 0,92 Dbéng nhét

3. Danh gia sw thay déi trwéc va sau dong khd ciia cac mau

Két qua nghién clru cho thay da sb cac chi sb ddng mau déu cé sy thay déi cé y nghia thdng ké
gitra thoi diém trwdc va sau dong kho (8, 0,05) cho ca 03 16 ndng do, trir Fibrinogen ctia L& C1 va
C2 khoéng thay sw khac biét trwéc va sau dong kho (p > 0,05) (Bang 3).

Tuy nhién ti 1& thay ddi gitra sau dong kho va trwdc dong khod ctia cac chi sé déu nhd véi cac
théng sb PT cb ti 1& % thay dbi < 6,2%, va cac théng sé APTT, Fibrinogen, Thrombin Time |an lwot
nhé hon 9,1%, 3,2% va 5,93% (Bang 3, Hinh 1)

Bang 3. So sanh sw thay ddi trwéc va sau dong khd ciia mau

Mean(SD) Tilé
L6 Théng sé Trwéc Sau p 95% ClI thay déi
(n =20) (n=20) (%)
PT(s) 11,7+0,357 11,5£0,192  0,0248 (0,028 - 0,312) 1,45%
PT (INR) 102+0,0290 1,00£0,018  0,0021 (0,002 - 0,025) 1,33%
C1 PT(%) 97,3+ 3,58 99,8 + 2,47 <0,001 (-3,968--1,032) 257%
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Mean(SD) Tilé
L6 Thong sé Trwée Sau p 95% ClI thay doi
(n =20) (n =20) (%)
APTT(s) 31,3+0413 342+0516 <0001 (-3152--2,548) 9,10%
APTT (ratio) 0,965 +0,0136 1,05+0,015 <0,001 (-0,093--0,076) 877%
Fibrinogen ~ 2,39+0,06 243+0135 02841  (-0113-0,035)  1,63%
TT(s) 174+0319 16,4+0,310 <0001  (0,842-1228)  593%
PT(s) 18,0+0,380 17,3+0,380 <0,001  (0,457-0,863)  3,67%
PT (INR) 156+0,034 149+0,032 <0001  (0,058-0,093)  4,84%
PT (%) 549+145  57,6+167 <0001 (-3485--1815) 4,83%
C2 APTT(s) 470+0,607 498+224 <0001 (-3,924--1666) 595%
APTT (ratio) 1,44 +0,019  153+0,060 <0001 (-012--0,051)  5094%
Fibrinogen ~ 1,24+0,0613 1,21+0,051 00526  (-0,001-0,075)  3,02%
TT(s) 226+0,576 21,9+0659 00013  (0,342-1,188)  3,38%
PT(s) 30,5+0,604 286+0524 <0001  (1,588-2222)  6,2%
PT (INR) 2574035 245+0105 0,003 (0,048-0,203)  4,9%
PT (%) 30,3156 31,8+0768 <0001 (-2,097--0902)  50%
C3 APTT(s) 7374122  69,0£277 <0001  (3276-6,164)  6,4%
APTT (ratio) 2,26+0,0380 2,100,066 <0001  (0,129-0,202)  7,3%
Fibrinogen 0,678 0,045 0,647 +0,04 0,036 (0,002-0,059)  3,1%
TT(s) 30,0+0054 296+1,12 0,001 (0,569-1,991)  4,1%
10,00%
8,00%
6,00%
4,00%
2,00%
.
none PT(s)  PT(NR)  PT(%) = APTT(s) '(A;apt-irc;l; Fibrinogen  TT(s)
ml6C1 145%  1,33%  257%  910%  877%  163%  593%
ml6C2  367% @ 484%  483%  595% | 594%  302% | 3,38%
L6C3  6.2% 4,9% 5,0% 6,4% 7,3% 3,1% 41%

Hinh 1. Biéu dé thé hién ti Ié thay déi gitra sau dong kho va trwéc déong khoé cia mau
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IV. BAN LUAN

Céc yéu tb dong mau cé sw bién dbi rat
nhanh theo th&i gian, do vay diéu kién tién
quyét dé thanh cong la ddm bao thoi gian thuc
hién tlr khi 14y mau cho t&i khi mau dwoc bat
dau dong khd (khong ké thoi gian déng lanh)
phai trong vong 6 - 8 gio (360 - 480 phut) theo
tiéu chudn WHO™ Nghién ctvu clia chung téi co
tbng thoi gian tlr khi lAy mau nguoi hién phu
hop cho t&i khi mau dwoc dwa vao déng khd
thda man tiéu chuan dat ra.

Sau khi xay dwng quy trinh sdn xuat dwa
vao huéng dan WHO va quy trinh van hanh
may doéng khd Sp Scientific dwa trén cac tai
liéu nghién cru ctia hang” ' chung t6i tién hanh
déong khé 360 mau cho 03 16 mau va danh
mau doéng khod qua céc tiéu chi vé cdm quan,
dd am ton dw, d6 vo khudn, tinh déng nhat vé
khéi lwong va tinh déng nhat cac chi sé déng
mau PT (s, %, INR), APTT (s, ratio), Fibrinogen
(9/l), Thrombin time (s) cling nhuw ti 1& thay ddi
clia cac chi sb nay. Két qua danh gia do am
ton dw sau déng kho cho 03 16 mau déu < 2%,
két qua nay thda man céc tiéu chuan dua ra va
twong tw véi cong bd ctia My ndm 2015 vé quy
trinh déng khd huyét twong'? va nghién ctvu clia
Louis Rey va Joan C. May trong Iinh viec déng
kho sinh pham, va nhé hon céng bd tng dung
quéc té do Hiép wéc hop tac sang ché (Patent
Cooperation Treaty) v&i két qua la < 3%.' Mau
cling ddm béo d6 vo khuan va déng nhat vé
khéi lwong theo tiéu chudn WHO.

Dé& mau co thé trng dung vao thuc té, trwéc
tién cac mau can dat tiéu chi ddng nhat vé cac
chi s6 xét nghiém voi S < 0,3 4, Néu mau
khéng dat d6 dong nhat sé bi loai bd va xem xét
lai quy trinh san xuét cling nhw ché phadm. Theo
tiéu chuan va huéng dan cta TCVN ISO/ IEC
17043: 2011, TCVN 8245 va ISO/IEC 13528:
2015(E),® lay ngau nhién 10% sb lwgng mau
san xuét (it nhat 10 mau) dé danh gia. Trong
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nghién ctru nay, chung téi 1ay ngau nghién 10 lo
mai 16, tién hanh hoan nguyén bang nuéc Free
DNA, sau d6 phan tich cac chi s déng mau
trén thiét bi ACL TOp 500, 1ap lai 2 |an dé danh
gia d6 ddng nhat ctia mau. Két qua thu dwoc tat
ca cac chi s6 déu dat do déng nhat voi S_< 0,3
8- Nhw vay, co thé két luan tat ca cac 16 mau
doéng khd déu déng nhéat va du diéu dé theo dbi
dd 6n dinh cing nhw quy trinh déng kho xay
dwng dap (rng yéu cau san xuat mau kiém soat
chét lwong xét nghiém déong mau theo 1ISO/IEC
13528: 2015 (E).®

Bén canh viéc danh gia dd déng nhét,
nghién clru cla chung téi tién hanh danh gia
sy thay dbi ctia cac chi sb déng mau PT (s, %,
INR), APTT (s, ratio), Fibrinogen (g/l), Thrombin
time (s) sau déng kho so v&i tredc dong khé.
C6 sy khac biét c6 y nghia théng ké cla céc chi
sb xét nghiém gitra trwdc va sau dong kho (p <
0,05), trlr Fibrinogen khéng c6 sy thay dbi & 16
C1va C2 (p > 0,05). Ti lé thay dbi ctia thong sé
PT & mic nébng doé binh thuwéng (sinh ly) 1a <
3%, & cac mirc bat thworng C2, C3 dao dong twr
3,5-6,2%., APTT thay dbi dao déng tir 5,9 - 9,1
%, trong khi ti 1& nay < 3,1% dbi v&i Fibrinogen
va 6% dbi véi Thrombin Time. Tilé nay nhé hon
trong nghién ctru ctia Christophe Martinaud va
codng s tién hanh so sanh sy khac biét gitva
huyét twong twoi déng khd va huyét twong
twoi thi sy thay doi 1a 8 + 3 % dbi véi thong sb
Prothrombin time, va 11 + 5 % dbi v&i APTT."

Nhw vay, co thé thay quy trinh xay dwng dé
chuén bj va déng kho huyét twong twoi dong
lanh diing cho san xuéat bd mau kiém soat chét
lwong déng mau la phu hop, cho san phdm cé
chét lwong dat tiéu chuan.

V. KET LUAN

Hoan thanh quy trinh déng kho huyét twong
twoi déng lanh bang may déng kho Virtis
Advantage Pro.

V&i quy trinh thiét 1ap san phdm déng kho
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dat chat lwong tt, dap &ng tiéu chudn WHO,
ISO/IEC 13528: 2015 vé cdm quan, do &m, do
vd khuén, do ddng nhét va ti lé thay ddi truéc
va sau dong khé clia cac chi sb déng mau.

T két qua trén cho thay quy trinh cé thé ap
dung dé tiép tuc nghién clru san xuét bé mau
kiém soat chat lwong xét nghiém déng mau.
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Summary
LYOPHILIZATION OF FRESH FREEZE PLASMA AS QUALITY
CONTROL SPECIMEN FOR COAGULATION TESTING

This study is to design a manufacturing process to produce quality control specimens to distribute
to all laboratories in the country; the purpose is to increase conveniency, to improve the monitoring
process and the competancy of Vietnam in the area of laboratory quality control. We design a
process for lyophilization of fresh freeze plasma using an instrument of SP Scientific Company,
named Virtis Advantage Pro. The product must satisfy the international standard for use in laboratory
quality control of coagulation. Three lots of different concentration to be used for coagulation
tests ( Prothrombin time (PT), APTT, Fibrinogen, Thrombin Time) are lyophilizied according to the
experimental procedure. 120 vials of 1TmL volume are produced per lot. The final product is assessed
for residual moisture levels, ice crystals size, dried cake layer, sterility, homogeneity, and the rate of
difference between before and after lyophilization. The research product has good dried cake layer,
small ice crystals and has good homogeneity after reconstitution. The residual moisture levels are
lower than 2% and all coagulation parameters are homogeneous. The percentages of the difference
between before and after lyophilizing of PT, APTT, Fibrinogen and Thrombin are lower than 9.1%.

Keywords: Lyophilization, coagulation, Virtis Advantage Pro of SP Scientific, quality control
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