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Tom tat:

Pit van dé: Thude vo khudn phai dam bao khong chira chat gay sbt vi vay can phai c6
nhing thir nghiém dé danh gia noi doc t vi khuan. Hién nay, LAL 1a phuong phap hién dai dé
thir nghiém noi doc td, phuong phap nay mang lai két qua nhanh va chinh xac. Poi twong va
phuwong phap nghién ciru: Bai bao nay nghién ctru tim hiéu, tong hop mot sé phuong phap
danh gid hiéu luc cia thtr nghiém LAL da dugc cong bd cling nhu xac dinh cac yéu td anh
hudng dén két qua thir nghiém. Két qua: Bai bao di xac dinh 3 phuong phap thir nghiém LAL
va 5 nhom yéu t6 anh huéng dén két qua thr nghiém. Két luan: Hién nay c6 rat nhiéu ngudn
LAL khac nhau va nhiéu nha cung cap khac nhau, hon hét phan tmg giita LAL — noi doc t6 vi
khuan c6 thé bi anh huéng bai nhidu yéu td 1am cho két qua bi sai 1éch. Vi vay can phai tham
dinh hiéu lyc thir nghiém LAL dé dam bao chat luong san pham.

Tir khéa: Noi doc t6 vi khuan, thir nghiém LAL, thudc vo khuan

Abstract:
THE EFFICIENCY OF LAL METHOD VALIDATION
AND APPLYING FOR ENDOTOXIN TESTING
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Background: Sterile drug is required not contain pyrogen, so we must the method for
endotoxin testing. Nowadays, LAL is a modern method for endotoxin testing, this method carries
quick and accurate result. Materials and methods: This article has studied some methods to
evaluate the efficiency of LAL testing as well as defined these factors that affect to the testing
result. Results: This article has identified 3 methods of LAL testing and 5 groups of factors that
affect testing results. Conclusion: There are many sources of LAL, many different providers
and the reaction of LAL — endotoxin may be affected by other factors that yield misleading
results. So, we need to validate the efficiency of LAL testing to ensure drug quality.
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1. PAT VAN PE

Chat gay s6t (pyrogen) la cac thanh phan
cta vi khuan, nim hay virus duoc tao ra khi
chung bi tiéu giai, n6é lam cho muc quy dinh
ciia co ché diéu hoa than nhiét ctua ving
du6i d6i cao hon binh thuong, lic d6 quéa
trinh sinh nhiét ctia co thé s& ting 1én dong
thoi v6i qua trinh gifr nhiét trong co thé dé
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lam tang than nhiét. Khi cac thanh phan d6 1a
lipopolysaccharid ctia vi khuan gram 4m thi
né dugc goi la ndi doc td vi khudn (bacteria
endotoxin). Noi doc td vi khudn c6 nhiéu v
nghia hon trong san xuat thude [1].

Theo khuyén céo ctia FDA va tiéu chudn cia
GMP-WHO, trude khi tién hanh san xuét phai
danh gia noi doc to trén nguyén vat liéu dau
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vao, chung phai dap ung tiéu chuan cho phép
méi duoc dwa vao quy trinh san xuat (QTSX).
Bang 1. néu giéi han ndi doc t6 cho nut cao su
va céc loai chai/lo (vial) trudc khi tiét khuan [5].
Bang 1. Gidi han ndi doc td cho
nguyén vat li¢u

Thir nghiém Nut cao su Chaillo
Noidocté | <25EUsiat | =1OEUS/
chail/lo

Viéc danh gia ndi doc td trén nguyén vat liéu
12 mot phan quan trong ctia thim dinh QTSX.

Trudc day, nguoi ta danh gia dya vao su
thay d6i nhiét 46 ctia dong vét thir nghiém
(thuong 1a tho) khi tiém vao maot liéu ché
pham nhat dinh trong mot thoi gian chinh
xac. Phuong phép nay c6 d0 chinh xéac
khong cao va phu thudc nhiéu vao dong vat
thir nghiém. Hién nay, mot phuong phap maéi
mang lai hiéu qua 1a tht nghiém dya vao
phan tng giita noi doc td va LAL (Limulus
Amebocyte Lysate) [1,3].

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

Nghién ctru co ché tac dong cuia LAL trong
thir nghiém ndi doc t6 cac san pham vo khuan.
Nghién ctru cac yéu td can tham dinh dé ching
minh hiéu lyc ciia phuong phap LAL.

3. KET QUA VA BAN LUAN

LAL 1a dich phan giai t& bao dang amip
¢6 trong mau mot lodi sam bién Limulus
polyphemus hodc Tachypleus tridentatus, dugc
FDA chz?ip thudn st dung nam 1970. Méu duoc
liy ra tir mang ngoai tim ciia con sam. Céc té
bao mau duoc tach ra tir huyét thanh bang cach
str dung ly tim va dé vao trong nudc cit, ching
s€ vO ra, gidi phong cac lysate sau d6 dugc tinh
ché va dong kho. Khi tién hanh thir nghiém noi
ddc t6 no duoc pha tron voi lysate va nude. Thia
nghiém nay ngoai viéc cho phép phat hién nhanh
ndi doc td nd con gitp dinh luong ndi doc tb co
trong san pham. Hinh 1 mé ta qua trinh chiét
xudt LAL tir sam bién [1, 6].

Hinh 1. Sam bién va qua trinh chiét xuat
LAL

Theo USP32-NF27, chuyén Iluan
“<85> Thir nghiém ndi doc t& vi khuin”,
¢6 3 phuong phap dé thyc hién thr nghiém
LAL: phuong phap tao gel dua trén su tao
thanh gel khi cho thudc thir vao dung dich
¢6 chtra ndi doc t; phuong phap do d duc
(turbidimetric) dua vao sy thay doi do duc cua
thudc thir LAL khi tao gel; phuong phap do
mau (chromogenic) dya trén sy thay d6i mau
cua phtrc hop mau — peptid (Hinh 2) [6,7].
Tuy theo diéu kién va tinh chat ctia mau thu,
c¢6 thé ap dung mot trong cac ky thuat thich
hop dé thuc hién thu nghi¢m.
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Hinh 2. Céc co ché cua thir nghiém LAL [3, 4]
(1 — phan tng tao gel; 2 — phan tng do mau; 3 — phan tng do dg duc)

Tuy nhién trén thi truong cé rat nhiéu nha
cung cap thudc thir LAL voi nhiéu tiéu chuan
khéc nhau, thach thirc dit ra cho nha san xuét
1a phai chon Iya nguon LAL thich hop va dam
bao d¢ tin cay cao. Dé thuc hién duoc diéu nay
phai tién hanh thim dinh hiéu lyc thir nghiém
phuong phap LAL trong danh gia noi doc 0.
Ngoai viéc tham dinh yéu cau phai tim va thir
nghiém tinh trc ché hoic ting cudng phan tng
ctia san pham (chtra ndi doc t6) ddi voi LAL
chir khong thé tin tuong tuyét ddi vao nha
cung cap thudc thir LAL. Theo d6 “muc do tc
ché hodc ting cudng phan tng LAL cta san

pham nén dugc xac dinh cho mdi cong thirc
thudc trude khi thir nghiém dé danh gia luong
ndi doc td. Tat ca cac thu nghi¢m tham dinh
phai duoc thuc hién trén san pham thudc pha
loang. Dung dich pha loang khong nén vuot
qua do pha loang t6i da (MVD). it nhat ba 16
san pham phai dugc thir nghiém tinh Gc ché
hodc tdng cudong”.

Hinh 3. trinh bay céc yéu t6 anh huong dén
thir nghiém LAL, nhiing yéu t6 nay gy ra
tinh rc ché hodc ting cudng phan img nén can
phai dugc xac dinh [1].
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Hinh 3. Cac yéu t6 anh hudng dén thir nghiém LAL [1, 2]

3.1. Ciac phwong phap thuc hién thw
nghiém LAL

3.1.1. Ky thudt dong von gel

Phuong phép tao gel cho phép phat hién
hodc xac dinh lugng ndi doc td trong thue
dua trén sy tao gel cua thude thit LAL véi noi
doc t6. Nong d6 ndi doc to yéu cau dé tao
gel vai thude thir LAL trong diéu kién chudn
12 nong do twong ung véi do nhay ghi trén
nhén cua thudc thir. Dé dam bao do chinh
X4c va gia tri ctia phép thir, phai tién hanh
phép thir kiém tra dé khang dinh d6 nhay
ghi trén nhin cta thudc that LAL. P9 nhay
cua LAL ghi trén nhan 1a néng do noi doc to
chuan (CSE) thap nhit can thiét dé tao gel
v6i LAL trong diéu kién xac dinh. Phép thu
kiém tra do nhay dugc thyc hién mdi khi ¢o
16 thude thir LAL méi hodc khi c¢6 sy thay dbi
diéu kién thi nghiém c6 thé anh hudng toi két
qua cua phép thur [5,6].

3.1.2. Ky thudt do d¢ duc

Phuong phéap do d6 duc xac dinh luong noi
doc td co trong dung dich CSE thir dua trén
do murc d6 thay ddi do duc trong qua trinh tao
gel cta thude thir LAL. Hién nay c6 2 ki thuat
duogc 4p dung: do do duc tai diém dung hoac do
do duc dong hoc [5,6].

Po d6 duc tai diém dimg dya trén su tuong
quan gitra néng do ndi doc to va do duc cua
hdn hop phan Gng ¢ thoi diém xac dinh vao
cudi cua giai doan 0.

Po d¢ duc dong hoc dua trén su tuong
quan giita nong d6 ndi doc t6 va thoi gian
can thiét dé dat t6i d6 duc dinh truée ctia hdn

hop phan tng hoic toc do ting do duc cua
hén hop.

Phép thir thuong thuc hién ¢ 37£1 °C,
d6 duc biéu thi bang do hip thu hay do
truyén qua.

3.1.3. Ky thudt do mau

Phuong phap do mau xac dinh néng d6 noi
doc td cua cac dung dich CSE dya trén do chét
mau duoc giai phong ra tir mot co chat mang
méu do phan tng ciia ndi doc t6 véi thude thir
LAL. C6 2 k¥ thuat do: do mau tai diém dimg
hodc do mau dong hoc [5,6].

Po mau tai diém ding dya trén tuong quan
gitra néng dd nodi doc td va ddm do chit mau
tao thanh cta hon hop phan tng & diém cudi
cua giai doan .

Do mau dong hoc dya trén mdi twong quan
dinh luong gitra ndng d6 nodi doc td va thoi
gian can thiét & hdn hop phan tng dat t6i do
hép thu (hodc d6 truyén qua) dinh trudc hodc
tdc d6 ting mau cua hon hop.

Phép thir thuong thyc hién ¢ 37+1 °C.

3.2. Céc yéu t6 can tré phan ing ciia LAL
va ndi doc to

3.2.1. pH

pH ti wu cho thir nghiém 1a tir 6,0-8,0. Néu
pH vuot qua khoang ndy c6 thé khic phuc
bang bién phap pha loang, thém vao dung dich
dém hoac dung HCI, NaOH [2,3.4].

3.2.2. Ion hoa tri 2

Ion hoa tri 2 & mdt muc gidi han tdi wu
giup cho phan tng xay ra, tuy nhién & nong
dd cao no6 trung hoa cac dién tich am cua
ndi doc to tir d6 lam giam hiéu lyc phan
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tig. Pha lodng 1a bién phap khic phuc hién
tuong nay [2,3,4].

3.2.3. Yéu té tao phirc chelat

EDTA hay heparin tao phurc chelat véi cac
ion hoa tri 2, lam giam lién két ctia nd véi noi
doc to tir d6 c6 thé 1am ting cudng phan tng.
Tuy nhién, c6 1ap hét cac ion hoa tri 2 ¢6 thé
lam han ché phan tng do @c ché hoat dong
clia cac enzym. Khic phyc hién twong nay 1a
sir dung céc gel tinh khiét hodc pha loing mau
thu [2,3,4].

3.2.4. Mdu, huyét thanh, huyét twong va
protein

Protein va cic san phdm ciia mau c6 thé két
hop véi ndi doc td. Ngoai ra, mot sb protease
cling gop phan phan hiy protein va lam anh
hudéng dén phan tng. Khic phuc hién tuong
nay c6 thé 1am bién tinh protein bang nhiét véi
diéu kién ni doc 6 chiu duge nhiét do lam

bién tinh protein [2,3,4].
3.2.5. Tdc nhén lam bién tinh protein
Alcol va phenol 13 2 tac nhan lam bién tinh
protein, khic phuc bang cach pha lodng mau
thir [2, 3, 4].

4. KET LUAN

Phuong phap LAL la phuong phap hién
dai dé thir nghiém noi doc td trong cac san
pham vo6 khuan cho két qua nhanh va chinh
x4c. Tuy nhién, hién nay c6 nhiéu ngudn
LAL va nhiéu nha cung cap khac nhau va
phan ung gitta LAL va ndi doc té c6 thé bi
anh huong boi nhiéu yéu té khac 1am cho
két qua bi sai léch.

Bai bao da tong hop mot s6 phuong phap
danh gia két qua thtr nghiém LAL ciing nhu
x4c dinh nhiing yéu t6 anh huong dén két
qua thu.
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