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ESTABLISHING THE PROCEDURE FOR DETERMINATION OF THE
MOLECULAR SIZE DISTRIBUTION OF PROTEINS IN BIOLOGICAL
PRODUCTS CONTAINING HUMAN ALBUMIN- AND HUMAN
IMMUNOGLOBULIN BY SIZE-EXCLUSION CHROMATOGRAPHY
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Abstract: Quality control of human albumin and human immunoglobulin products is critical
to ensure the safety and efficacy. This study was conducted to establish a general procedure
for determination of the molecular size distribution of proteins in human albumin and
human immunoglobulin products in accordance with the actual conditions of the Chemical
- Physical Department, NICVB. The study used descriptive experimental method in the
laboratory. The procedure for determination of the molecular size distribution of proteins
in Human Albumin Baxter 200 g/l and IV Globulin products was performed on a Thermo
Scientific HPLC chromatography system, using a TSK G3000SW Column (7.5 mm x 60 cm)
and DAD detector with the following optimal parameters: concentration of test sample 1%,
concentration of standard 1%, concentration of mobile phase: 40 mM phosphate buffer, 200
mM NacCl, 0.005% sodium azide, flow rate 0,5 ml/min. The procedure validation has been
conducted with system suitability, precision, robustness, specificity, and the uncertainty of
Monomer + Dimer and Polymer + Aggregate in Human Albumin Baxter 200 g/l are 0,1285%
and 0,1285% respectively, in [V Globulin are 0.0463% and 0.0255% respectively (with 95%
confidence). The study has successfully provided a general procedure for determination of
the molecular size distribution of proteins in human albumin and human immunoglobulin
products. The procedure has been validated and is suitable for practical conditions at the
Department.

Keywords: molecular size distribution, albumin, immunoglobulins, chromatography, size
exclusion-high-performance liquid chromatography.
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XAY DU'NG QUY TRINH XAC PINH SU* PHAN BO KiCH THU’O'C PHAN TU
CUA PROTEIN TRONG CAC SINH PHAM CHGA ALBUMIN VA GLOBULIN

MIEN DICH NGU'O'l BANG PHU'ONG PHAP SAC KY RAY PHAN TU

Cinh Huyén Trang*, Pwong Thi Cam L&, Pam Thi Liéu,
Pham Quang Minh, Nguyén Quyét Thing
“Vién Kiém dinh Quéc gia Vic xin va Sinh phiam y té
Nhan ngay 3 thang 2 nam 2023
Chdp nhén dang ngay 20 thang 3 nam 2023

Tém tit: Kiém soat chat lugng cc san phdm albumin va globulin mién dich nguoi 1a rat
quan trong dé dam bao tinh an toan ciing nhu hiéu qua cua san pham. Nghién ciru nay dugc
tién hanh nham xay dung quy trinh chung xac dinh sy phan b kich thuéc phan tir protein
trong cac sinh phdm chira albumin va globulin mién dich nguoi phi hop véi didu kién thyc
té ciia Khoa Kiém dinh Hoa 1y. Nghién ciru sir dung phuong phap mé ta thuc nghiém trong
phong thi nghiém. Quy trinh xac dinh sy phan bé kich thuéc phan tir protein trong san pham
Human Albumin Baxter 200 g/l va IV Globulin thuc hién trén hé thong sic ky HPLC Thermo
Scientific, stt dung cot Cot TSK G3000SW (7,5 mm x 60 cm) va detector DAD véi cac thong
s6 duoc ti vu: néng do mau thir 1%, néng d6 mau chuén 1%, néng do pha dong: 40 mM dém
phosphate, 200 mM NacCl, 0,005% sodium azide, tde do dong 0,5 ml/phat. Quy trinh da dugc
xac nhan gia tri st dung véi do chinh xac, dd manh , d6 dac hiéu dat yéu céu, d6 khong dam
bao do ddi v6i Monomer + Dimer va Polymer + Aggregate trén mau Human Albumin Baxter
200 g/1 14 0,1285%, d6i voi mau IV Globulin lan lugt 1a 0,0463% va 0,0255% (voi do tin cay
95%). Nghién ciru di thanh cong dua ra quy trinh chung x4c dinh sy phan b kich thudc phan
tir protein trong cac sinh phdm chira albumin va globulin mién dich nguoi, quy trinh da duoc
xac nhan gia tri st dung va phu hgp voéi diéu kién thuc té tai Khoa.

T khod: phdn bé kich thuée phan tir, albumin, globulin mién dich, sdc ky, sdc ky rdy phan tir.

1. Pit van dé

Albumin va globulin mién dich Ia
nhitng san phim thudc nhom sinh phdm
diéu tri cho nguoi. Cac ché pham albumin
va globulin mién dich dugc str dung trong
lam sang hién nay trong thanh phan déu
chura protein & dang monomer, dimer, mot
lugng nhd cac polymer va aggregates (tu
protein). Cau trac cia albumin 1a protein
& dang monomer, globulin mién dich
chira chu yéu 1a IgG va IgG cé cu trac
1a protein & dang monomer. O diéu kién
sinh li, cac phan tir protein thuong c6 dang
cau trac sao cho cac doan amino acid ki
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nieée (hydrophobic) duogc ,.gidu” vao bén
trong, con cac doan wa nuwoc (hydrophilic)
thudng 16 ra bé mit cta cdu trac nay [1]. Vi
mét 1i do nao do, cau trac protein bi thay
ddi, cac doan ki nudc bi 16 ra ngoai. Diéu
ndy dan toi viée cac phan tir protein nay co
xu hudng ,,aggregate” (tu) lai voi nhau tao
thanh cac polymer va aggregate. Cac bao
c4o gan dy da bay to lo ngai vé tinh an
toan cua cac ché phdm immunoglobulin
(IgG) tiém tinh mach cho ngudi. Cac bang
chtng duong nhu chi ra rang, cac chat két tu
(aggregates) trong cong thirc nay la nguyén
nhan gy ra mot s6 phan Gmg bat loi & mot
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s6 bénh nhan, bao gém ca phan vé va kho
thd. Do d6, theo ddi sy phan bd kich thudc
phan tir ctia protein trong cac san pham nay
la diéu can thiét dé dam bao tinh an toan
ctia san pham [2]. Theo Duoc Pién Chau
Au, Dugc Dién My thir nghiém dénh gia
su phan bd kich thudc phan tir ciia protein
trong cac san pham albumin va globulin
mién dich 1a thtr nghiém béit budc va la
mot trong nhiing thir nghiém quan trong
nhat trong danh gia chat luong cua céac sinh
pham [3,5]. Dugc Pién Chau Au quy dinh
ham lwong cac chét tap khong mong mudn
& trong ché pham albumin nhu polymer va
tu protein khong dugc vuot qué 5% [3,4].

Hién nay, cdc nha san xuét chu yéu
st dung SEC-HPLC dé xac dinh su phan
b6 kich thudc phéan tir cua protein trong
cac sinh phdm chira albumin va globulin
mién dich [6]. Tuy nhién mdi nha san xuét
st dung loai c¢ot khac nhau, thanh phﬁn
pha dong khac nhau, ndng d6 mau thir va
mau chuin dwa qua cot khac nhau, toc do
dong khac nhau. Do do, dé xay dyng mot
quy trinh chung ap dung cho céc loai sinh
pham chira albumin va globulin mién dich
kiém dinh tai Vién Kiém dinh Qudc gia
Vic xin va Sinh pham y té va ciing dé dap
(g theo yéu cau ctia ISO/IEC 17025:2017,
muc 7.6.3 “Phong thi nghiém tién hanh thir
nghi¢m phai danh gia do khong dam bao
do” ddi voi cac phuong phap thir nghiém
[7], chung t6i tién hanh thuc hién nghién
ciu: “Nghién ciru xdy dung quy trinh xdc
dinh si phdn bo kich thuéc phdn tir ciia
protein trong cdc sinh pham chira albumin
va globulin mién dich nguoi bang phiong
phdp sdc ky rdy phdan tir” v6i muc tiéu:

1. Xay dung va toi wu héa quy trinh xéc
dinh su phan bd kich thudce phan tir cua
protein trong cac sinh phim chtra albumin

va globulin mién dich ngudi bang phuong
phap sic ky ray phan tir.

2. Tham dinh quy trinh thir nghiém xéc
dinh sy phan bd kich thudc phan tir cua
protein trong cac sinh pham chtra albumin
va globulin mién dich ngudi bing phuong
phap sic ky ry phan tir”.

3. Ué6c luong d6 khong dam bao do cho
két qua thir nghiém xac dinh sy phan b
kich thude phan tr cua protein trong céac
sinh phdm chira albumin va globulin mién
dich nguoi bang phuong phap sic ky ray
phan tir trén mau Human Albumin Baxter
200 g/l va IV Globulin.

2. Phwong phap nghién ciru

2.1. Doi twong nghién ciru

- Bdi tugng nghién ctru: Quy trinh xac
dinh su phan bd kich thudc phan tr cua
protein trong cac sinh pham chtra albumin
va globulin mién dich ngudi bang phuong
phap sic ky ray phan tir.
2.2. Dia diém va thoi gian nghién ciru

- Pia diém nghién ctru: Khoa Héa 1y,
Vién kiém dinh Quéc gia Vic xin va sinh
phim Y té.

- Thoi gian nghién ctru: Ttir thang 6 ndm
2021 dén thang 6 nam 2022.
2.3. Nguyén vit li¢u, thiét bi siv dung trong
nghién ciru
2.3.1. Mdu thir

- IV Globulin (dai dién cho nhém sinh
pham chira Globulin mién dich ngudi), nha
san xuat: Green Cross Corporation — Korea,
$6 lugng: 50 ml, Loat s6: 352B12003, han
dung: 02/05/2023, s6 lwong: 01 lo.

- Human Albumin Baxter 200 g/l (dai

dién cho nhém sinh phém chtra Albumin),
nha san xuit: Baxter AG — Austria, sb
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lugng: 50 ml, loat s6: A1V410AA, han
dung: 31/08/2022, sb lugng: 01 lo.

- Méu trang (PTN tu pha): Dung dich
NaCl 0,9% + nhom 100 mg/1: 100 ml.

2.3.2. Mau chudn

-  Human Immunoglobulin BRP
(Reference Standard), hang EDQM, ma
code: han str dung: 07/2023

- Human Albumin (d6 tinh khiét 99%),
hang Sigma, ma code: han s dung: 11/2023

2.3.3. Thiét bi, dung cu, hoa chat

- Thiét bi: Hé thdng sic ky Thermo
Scientific bao gdm: B bom mau ty dong
(Model:WPS-3000TSL, seri: 8158528);
Bom phén phéi dung méi (pump, model:
LPG-3400SD, seri: 8158349); Budng cot
(model: TCC-3000SD, seri: 6022715),
Pau do DAD (model: DAD-3000, seri:
8158306); Cot phan tich TSK G3000SW/

Mau thiy

l

tién cot (code: 0005103/005371). Hé thong
da duoc danh gia 1Q, OQ, PQ. Cac thiét bi
khac: can dién tir, may lic, micropipét da
duoc hiéu chuan, bao dudng hang nam theo
tiéu chuan ISO/IEC 17025.

- Hoa chit thuwong mai: Disodium
hydrogen phosphate (Na,HPO,, héng
Merck, code 1.06586.0500, han dung
31/12/2022); Sodium dihydrogen phosphate
monohydrate (NaH,PO,. H,O, hang Sigma,
code 71504, han dung 04/2023); Sodium
azide (hang Merck, code 8.22335.0100, han
dung 30/6/2023), Sodium chloride (hang
Sigma, code S7652, han dung 17/4/2024).

2.4. Phwong phap nghién ciru
Phuong phédp nghién ctru moé ta thuc
nghiém trong phong thi nghiém.

2.5. Ngi dung nghién ciru
2.5.1. Quy trinh nghién cuu

Mau chuin

l

Pha loding téi nong d6 thich hop

l

Loc qua mang loc 0,22

l

Chay sac kv

l

Cot TSK G30005W, pha dong: dém phosphate/ NaCl/sodium azide néng 46
téi vu theo khio sit, toc dé dong téi wu theo khio sit, thé tich chay 50 ul,
nhiét d§ cdt 25°C, thot gian chay 45 phit, detector DAD, bwdc song 280 nm

2.5.2. Thiét ké nghién ciru
a. Khao sat quy trinh
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cac yéu t6 anh hudng theo bang sau:
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Bang 1: Thiét ké khao sat quy trinh

Théng s6 ¢ dinh

Théng sb thay doi

TT |Yéu t6 khao sat
1 |Nong d6 dém
phosphate

N6ng d6 mau chuan: 1%, toc do dong
0,5 ml/phat. Pha dong: ndng d6 NaCl
200 mM, Sodium azide 0,005%.

Nong d6 dém phosphate:
40 mM, 100 mM, 150
mM, 400 mM, 600 mM.

2 Nong do NaCl

Néng d6 mau chuan: 1%, toc do dong
0,5 ml/phat. Pha dong: nong do dém
phosphate 40 mM, Sodium azide 0,005%.

Néng do NaCl: 0 mM, 50
mM, 100 mM, 200 mM,
500 mM.

3 Nong do mau chuan

Téc d6 dong 0,5 ml/phut. Pha dong:
dém phosphate 40mM/NaCl 200 mM/
Sodium azide 0,005%.

Nong d6 mau chuan:
0,2%; 0,5%; 1%; 2%:; 5%.

4 |Nong d6 mau thir

Toc d6 dong 0,5 ml/phut. Pha dong:
dém phosphate 40mM/NaCl 200 mM/
Sodium azide 0,005%.

Nong do mau thir: 0,2%;
0,5%; 1%; 2%; 5%.

5 |Tdc do dong

Nong d6 mau chuin 1%. Pha dong:
dém phosphate 40mM/NaCl 200 mM/
Sodium azide 0,005%.

Tbec do dong: 0,5 ml/pht;
0,7 ml/phut; 1,0 ml/phut.

Tiéu chuan danh gia:

+ He s6 kéo dudi (T,): Theo FDA: Tf<2 [8]

+ D0 phéan giai (R): R >1,51a can thiét dé phan biét pic cta hop chit muc tiéu va pic lién ké

gan nhét [9,10].

+ S6 dia 1y thuyét (N): Lua chon gia tri N cao nhat (khi str dung cot méi hoan toan) [11].

b. Tham dinh quy trinh va wéc lwong dp khong dim bio do

Bang 2. Théng s6 thim dinh quy trinh va cich bo tri thi nghiém

TT |Théng sb

thim dinh

B6 tri thi nghi¢m

Tiéu chuin chip thuin

Tinh thich
hop ctua h¢
théng sic ky

Bom mau lip lai 6 lan trén
cung mdt 1an chuan bi mau

chuan

- S6 dia ly thuyét cua pic monomer > 2000
- %RSD cua dién tich pic < 2%
- %RSD cua thoi gian luu < 1,0% [8,12,13].

bo lap lai

9 lan lap/mau tht, cung 1
ngay, nguoi thyc hién, loat
hoa chit, dung cuy, thiét bi

- Gia tri cuia ting lan phai nam trong khoang
gia tri trung binh + 2SD tuong ung véi mdi
pic.

- RSD < 5% [14].

bo

Xac

chinh
trung

gian

2 nhém, mdi nhom thuc
hién trén mau thir 6 1an/6
ngay khac nhau

- Gia tri cia ting lan phai nam trong khoang
gia tri trung binh + 2SD tuong ung véi mdi
pic.

- RSD <10% [14].
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4 Do manh

1 nhom thyuc hién trén mau
chuan, véi sy thay doi nhe
cac thong so:

- Nhiét d6 cot: 20°C; 25°C; 30°C.
- pH ctia pha dong: 6,8; 7,0, 7,2.

Khong c6 su khéc bi¢t gitra thoi gian luu va
dién tich pic twong tng v&i moi pic trén sac
ky do:

%RSD cua dién tich pic <2%

%RSD cua thoi gian luu < 1,0% [8,13].

5 b dac hi¢u

1 nhom thuc hién trén
mau khong chira albumin/
globulin mién dich: dung
dich dém phosphate (pha
dong) va dung dich 3 g/l
NaCl/100 pg/l aluminium,
tién hanh song song cung

mau thtr va mau chuan.

- Trén céc sic ky do thu dugc, miu tring
khong cho dap tng pic, khong xuat hién pic
nao cé thoi gian luu twong ung voi thoi gian
lwu cta pic chinh trén sic ky do cua dung
dich chuén.

- Mau thir cho céc pic chinh c6 thoi gian luu
twong ung voi thoi gian luu cua pic chinh
trén sac ky d6 cua dung dich chuan [8,13].

Globulin.

Trong dé

6 Uéc luong do khong dam bao do trén 2 mau Human Albumin Baxter 200 g/l va IV

Do khong dam bao do cua phép thu dwoc tinh theo cong thure:
u?(y) =57+ 5,7

5,2 phuong sai u6c lugng cua do 16ch chuén tai lap

5 ,,:: phuong sai wéc lugng ctua do 1éch chuin lap lai

D@ khong dam bdo do mo rong: U=k * u(y) (k=2 voi muc do tin cay 95%) [15-17]

2.6. Phwong phdp phan tich sé li¢u

3.1. Két qua toi wu héa quy trinh

Phan tich thong ké xir 1y s liéu bang 3.1.1. Khdo sdt nong d6 pha déng
phan mém Microsoft Excel 2023. ' '

3. Két qua

Phosphate 40 mM — MC Human Albumin

phate 100 mM — MC Human Albumin

ate 150 mM — MC Human Albumin

Phosphate 400

mM — MC Human Albumin / o\

600 mM — MC Human Albumin

a. Nong dp dém phosphate

osphate 150 mM — MC BRP

Hinh 1: Sic ky d6 ciia miu chuin Human Albumin va Human Immunoglobulin BRP véi
ndng d9 khic nhau ciia dém phosphate
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Biang 3: Cac thong s6 sic ky twong ing véi tirng nong do dém phosphate

Thanh phén | 40mM | 100mM [ 150mM | 400mM | 600 mM
Hé s6 kéo dudi pic monomer

Human Albumin 0,95 0,96 0,96 0,98 1,00
Immunoglobulin BRP 0,98 1,09 1,14 1,19 n.a
D3 phan giai gitra pic monomer va dimer

Human Albumin 2,53 2,52 2,48 2,39 2,29
Immunoglobulin BRP 1,72 1,66 1,65 1,46 1,19
S dia Iy thuyét ctia pic monomer

Human Albumin 8011 7775 7477 6898 6337
Immunoglobulin BRP 1763 1677 1663 1260 824

Két qua cho thdy ¢ nong do dém
phosphate 40 mM, hé s6 kéo dudi (hé sé d6i
xtng -Tf) dat yéu cau <2 va gan gia tri ly
tudng nhét dbi voi ca 2 mau chuan, do phan
giai Rs gifra pic monomer va dimer ¢ ca 2

‘ NaCl 0 mM — MC Human Albumin

[\
- ‘ NaCl 50 mM — MC Human Albumin P o\

Z|[ Nac1100 mM — MC Human Atumin
[ i

) ‘ NaCl 200 mM — MC Human Albumin

NaCl 500 mM — MC Human Albumin

mAu chuan tot nhat, va sé dia 1y thuyét cua
pic monomer dat cao nhat, do do6 ching t6i
Ivra chon néng do dém phosphate 40 mM la
nong do toi wu nhat cho quy trinh nay.

b. Nong d¢ NaCl

NaCl 0 mM - MC BRP

NaCl S0 mM — MC BRP B /

NaCl 100 mM — MC BRP /'/

/ \
NaCl 200 mM — MC BRP / N\

NaCl500 mM — MC BRP /o \

Hinh 2: Sic ky d6 ciia miu chuin Human Albumin va Human Immunoglobulin BRP
v6i nong do khac nhau cia NaCl

Bang 4: Cac thong sb sic ky twong wng véi tirng nong dé NaCl

Thanh phan |0 mM [50mM [100mM [200 mM [500 mM
H¢ s0 kéo du6i pic monomer
Human Albumin 10,91 10,93 10,94 10,95 10,97

Volume 3-No 1.2023



66 C.H. Trang va cdc cong sw/ Tap chi Khoa hoc Kiém dinh Vic xin va Sinh pham y té, Vol. 3, No. 1 (2023)

Immunoglobulin BRP  |n.a In.a In.a 10,98 1,10

D¢ phan giai gilta pic monomer va dimer

Human Albumin 2,55 2,58 2,55 2,53 2,50

Immunoglobulin BRP |n.a 1,24 1,44 1,72 1,71

S0 dia Iy thuyét ciia pic monomer

Human Albumin 7301 7813 7517 8011 7901
Immunoglobulin BRP | 541 914 1118 1763 1740

Két qua cho thiy ¢ ndong do NaCl 200
mM, hé s kéo dudi (hé s ddi xtng -Tf) dat
yéu cau <2 va gan gia tri Iy tudng nhat doi
v6i ca 2 mau chuan, do phan giai Rs giita
pic monomer va dimer & ca 2 mau chuén tét

nhat, va sé dia 1y thuyét cia pic monomer
dat cao nhat, do d6 chiing t6i lya chon nong
d6 NaCl 40 mM 1a nong d6 t6i wu nhit cho
quy trinh nay.

c. Khdo sdt toc dé dong

- [
[
\
2o | \
| : /
< | 0,5 ml/phiit - MC Human Albumin = | \\ _ 0,5 mU/phiit - MC BRP ~ )
=
I N
I = Il
w : w
| 1
o [
[ [
[ - I
[l \
. . In =
0,7 mUphiit - MC Human Alb |
T miphu uman Abum N I\ 0,7 mUphiit - MC BRP R
)\ /

1,0 mUphiit - MC Human Albumi = |\
A I | aduind s uman Afbumin g\ 1,0 m/phit - MC BRP

Hinh 3: Sic ky d6 ciia miu chuin Human Albumin va Human Immunoglobulin
BRP véi toc dd dong khac nhau

Bang 5: Cac thong sb sic ky twong wng véi tirng toc do dong

Thanh phan 0,5 ml/phut 0,7 ml/phut | 1,0 ml/pht
Hé s6 kéo dudi pic monomer

Human Albumin 0,95 0,96 0,98
Immunoglobulin BRP 0,98 n.a n.a

Do phan gidi gitra pic monomer va dimer

Human Albumin 2,53 (tang 20% so véi 1,0 ml/phut) 2,34 2,10
Immunoglobulin BRP 1,72 (tang 18% so v6i 0,7 ml/phat) 1,45 n.a

S6 dia Iy thuyét ciia pic monomer

Human Albumin 8011 6343 4841
Immunoglobulin BRP 1763 1360 1154
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Bing 6: Két qua danh gia sw phan bd kich thwée phan tir trén cac miu chuin twong g
voi tirng tbc d9 dong

MC Human Immunoglobulin BRP MC Human Albumin
Téc do dong | % Monomer + % Polymer + % Monomer + % Polymer +
Dimer Aggregate Dimer Aggregate
0,5 ml/phut 98,99% 0,16% 100% 0%
0,7 ml/phut 98,69% 0,20% 100% 0%
1,0 ml/phut 98,56% 0,21% 100% 0%

Két qua cho thay ¢ toc do dong 0,5 ml/
phut, hé sb kéo dudi (hé s6 dbi xing -Tf) dat
yéu cau <2 va gan gia tri 1y tuong nhét ddi
voi ca 2 mau chuan, do phan giai Rs giita pic
monomer va dimer & ¢a 2 mau chuén t6t nhit,

MC Human Albumin 0.2%

MC Human Albumin 0,5%

MC Human Albumin 1%

MC Human Albumin 2%

Z| [ ™C Human Albumin 5% |

va sb dia Iy thuyét ctua pic monomer dat cao
nhat, do do chiing t6i lya chon toc do dong
0,5 ml/phit 1a tbc d6 dong tbi wu nhét cho quy
trinh nay.

d. Khdo sat nong do mau chudn
MC BRP 0.2% ,/'/ \

MC BRP 0.5%

MC BRP 1% \

MC BRP 2% > g A

MC BRP 5%

Hinh 4: Sic ky d6 ciia miu chuan Human Albumin va Human Immunoglobulin
BRP & cic nong d9 khac nhau

Bang 7: Cac thong sb sic ky twong &ng véi tirng néng dé miu chuén

Thanh phén | 02% | 05% | 1% | 2% | 5%
Hé s6 kéo dudi pic monomer

Human Albumin 0,99 0,97 0,97 0,91 0,85
Immunoglobulin BRP 1,00 0,99 0,98 n.a n.a
Do phan giai gilta pic monomer va dimer

Human Albumin 2,55 2,55 2,56 2,58 2,56
Immunoglobulin BRP 1,63 1,62 1,69 1,61 1,39
S6 dia 1y thuyét ciia pic monomer

Human Albumin 8325 8268 8146 8051 6821
Immunoglobulin BRP 1560 1564 1763 1527 927
% Polymers & Aggregates twong wng véi tirng nong do MC BRP

Immunoglobulin BRP | 0,13% | 0,18% | 0,18% | 0,18% | 0,22%
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Két qua cho théy hé s kéo dudi Tf, do
phan giai Rs va sb dia ly thuyét N tot nhat &
nong d6 1% ddi voi ca 2 mau chuan Human
Albumin va Human Immunoglobulin BRP,

MT Human Albumin Baxter 0,2%

MT Human Albumin Baxter 0,5%

MT Human Albumin Baxter 1%

MT Human Albumin Baxter 2%

MT Human Albumin Baxter 5%

do d6 chung t6i lya chon néng dd mau chuan
1% 12 néng d6 toi wu nhét cho quy trinh.

e. Khao sat nong do mau thur

MT IV Globulin 0,2%

| MT IV Globulin 0,5%

MT IV Globulin 1%

MT IV Globulin 2%

MT IV Globulin §%

Hinh 5: Sic ky d6 ciia miu thir Human Albumin Baxter va IV Globulin ¢ cac ndng dd
khac nhau

Bang 8: Cac thong sb sic ky twong ng véi tirng ndong do miu thir

Thanh phan | 0,2% | 05% | 1% | 2% | 5%
Heé s6 kéo dudi pic monomer

Human Albumin Baxter 200 g/I 0,97 0,95 0,95 0,89 0,84
IV Globulin 1,05 1,06 1,05 n.a n.a
Do phan giii gitra pic monomer va dimer

Human Albumin Baxter 200 g/I 2,52 2,46 2,50 2,51 2,45
IV Globulin 1,64 1,62 1,64 1,60 1,35
S6 dia Iy thuyét ciia pic monomer

Human Albumin Baxter 200 g/l 8500 8424 8404 7994 6841
IV Globulin 1780 1778 1780 1760 1274
% Polymers & Aggregates

Human Albumin Baxter 200 g/1 5,4% 6,2% 6,3% 6,3% 6,8%
IV Globulin Khong phat hién | 0,17% | 0,18% | 0,18% | 0,22%

Két qua cho thay hé sb kéo dudi Tf, do
phan giai Rs va s6 dia ly thuyét N t6t nhat
& ndng d6 1% dbi véi ca 2 mau thir, do d6
chung t6i lya chon néng do mau thir 1% 1a
ndng d6 t6i ru nhat cho quy trinh.
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Biang 9: Két qua kiém tra tinh thich hop ciia hé thong sic ky trén miu thir

x 2 . MAu chuin Human Immunoglobulin
Mau chuan Human Albumin
BRP
Lin | Thoi |Dién tich pic| S dia | D9 Thoi |Dién tich pic| So dialy | Pd
TN | gianluu | (mAU*min)| 1y phan |gian lvu | (mAU*min) | thuyét | phan
(phut) thuyét | gidi | (phat) (N) giai
(N) (Rs) (Rs)
1 35,003 | 356,861 8011 | 2,53 | 31,427 | 1755,601 1762 | 1,72
2 35013 | 357,015 8051 | 2,55 | 31,423 | 1751,864 1761 | 1,70
3 35,003 | 356,346 8050 | 2,56 | 31,450 | 1757,239 1773 | 1,73
4 35,037 | 357,710 8034 | 2,54 | 31,447 | 1755,594 1769 | 1,69
5 35,030 | 355,049 8026 | 2,53 | 31,440 | 1760,142 1756 | 1,71
6 35,003 | 356,459 8045 | 2,52 | 31,437 | 1764928 1760 | 1,72
TB | 35,015 | 356,573 31,437 | 1757,561
SD | 0,0149 0,8897 0,0106 4,4990
%RSD| 0,042 0,250 0,034 0,256

Két qua cho thdy trén ca 2 mau chuan,
%RSD cua thoi gian lwu déu nhé hon 1%;
%RSD cua dién tich pic déu nho hon 2%; sb
dia 1y thuyét N cua pic monomer ctia mau
chuin Human Albumin déu 16n hon 2000,
s6 dia 1y thuyét cia miu chuin Human

Immunoglobulin BRP 6n dinh quanh 1700,
d6 phén gia Rs déu 16n hon 1,5 ching t6 hé
théng sic ky trén 1a phu hop cho quy trinh
phan tich.

3.2.2. PO chinh xac

a. Do lap lai
Bang 10. Do Lip lai thwe hién trén miu thir
% dién tich pic % dién tich pic
TT IV Globulin Human Albumin Baxter
Monomers + Polymers + Monomers + | Monomers +
Dimers Aggreagates Dimers Dimers
1 99,03 0,44 94,37 5,63
2 99,04 0,46 94,41 5,59
3 99,04 0,44 94,34 5,66
4 99,07 0,42 94,29 5,71
5 99,05 0,45 94,38 5,62
6 99,07 0,42 94,39 5,61
7 99,03 0,45 94,36 5,60
8 99,03 0,45 94,28 5,72
9 99,05 0,43 94,33 5,67
TB 99,05 0,44 94,35 5,65
SD 0,016 0,014 0,044 0,047
TB+2SD 99,08 0,47 94,44 5,74
TB-2SD 99,01 0,41 94,26 5,55
%RSD 0,02 3,21 0,05 0,84
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Nhém 1 Nhém 2
% dién tich pic IV % dién tich pic % dién tich pic % dién tich pic
TT Globulin Human Albumin Baxter IV Globulin Human Albumin Baxter
Monomers | Polymers + | Monomers | Polymers + | Monomers | Polymers + | Monomers Polymers +
+ Dimers | Aggreagates | + Dimers | Aggreagates | + Dimers | Aggreagates | + Dimers Aggreagates
1 99,02 0,46 94,24 5,76 99,07 0,45 94,26 5,74
2 99,05 0,45 94,27 5,73 99,06 0,44 94,30 5,70
3 99,03 0,47 94,37 5,63 99,01 0,45 94,32 5,68
4 99,08 0,44 94,42 5,58 99,03 0,43 94,28 5,72
5 99,04 0,44 94,40 5,60 99,02 0,46 94,21 5,79
6 99,06 0,43 94,38 5,62 99,00 0,45 94,26 5,74
7 99,08 0,43 94,22 5,78 99,06 0,43 94,40 5,60
8 99,07 0,46 94,30 5,70 99,06 0,44 94,36 5,64
9 99,02 0,47 94,35 5,65 99,02 0,45 94,37 5,63
10 99,05 0,46 94,40 5,60 99,03 0,46 94,32 5,68
11 99,06 0,45 94,32 5,68 99,04 0,43 94,26 5,74
12 99,05 0,44 94,28 5,72 99,03 0,44 94,23 5,77
TB 99,05 0,45 94,33 5,67 99,04 0,44 94,30 5,70
SD 0,021 0,014 0,067 0,067 0,022 0,011 0,058 0,058
TB+2SD 99,09 0,48 94,46 5,81 99,08 0,47 94,41 5,82
TB-2SD 99,01 0,42 94,19 5,54 98,99 0,42 94,18 5,59
%RSD 0,02 3,14 0,07 1,19 0,02 2,44 0,06 1,02

Két qua cho thay tat ca cac gia tri déu nam trong khoang gia tri TB+2SD, %RSD cua
cac gid tri déu nho hon 5%. Quy trinh dat yéu cau vé do lap lai.

b. Do chinh xdc trung gian

Bing 11. Do chinh xac trung gian thue hién trén miu thir

Nhém 1 Nhém 2
% dién tich pic % dién tich pic % dién tich pic % dién tich pic
T IV Globulin Human Albumin Baxter IV Globulin Human Albumin Baxter
Monomers | Polymers + | Monomers | Polymers+ | Monomers | Polymers + | Monomers + | Polymers +
+ Dimers | Aggreagates | + Dimers | Aggreagates | + Dimers | Aggreagates Dimers Aggreagates

1 99,02 0,46 94,24 5,76 99,07 0,45 94,26 5,74
2 99,05 0,45 94,27 5,73 99,06 0,44 94,30 5,70
3 99,03 0,47 94,37 5,63 99,01 0,45 94,32 5,68
4 99,08 0,44 94,42 5,58 99,03 0,43 94,28 5,72
5 99,04 0,44 94,40 5,60 99,02 0,46 94,21 5,79
6 99,06 0,43 94,38 5,62 99,00 0,45 94,26 5,74
7 99,08 0,43 94,22 5,78 99,06 0,43 94,40 5,60
8 99,07 0,46 94,30 5,70 99,06 0,44 94,36 5,64
9 99,02 0,47 94,35 5,65 99,02 0,45 94,37 5,63
10 99,05 0,46 94,40 5,60 99,03 0,46 94,32 5,68
11 99,06 0,45 94,32 5,68 99,04 0,43 94,26 5,74
12 99,05 0,44 94,28 5,72 99,03 0,44 94,23 5,77
TB 99,05 0,45 94,33 5,67 99,04 0,44 94,30 5,70
SD 0,021 0,014 0,067 0,067 0,022 0,011 0,058 0,058
TB+2SD 99,09 0,48 94,46 5,81 99,08 0,47 94,41 5,82
TB-2SD | 99,01 0,42 94,19 5.54 98,99 0,42 94,18 5,59
%RSD 0,02 3,14 0,07 1,19 0,02 2,44 0,06 1,02
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Két qua cho thiy tat ca cac gia tri déu
nam trong khoang gia tri TB+2SD, %RSD
clia cac gia tri déu nho hon 10%. Quy trinh

dat yéu cau vé do chinh xac trung gian.

3.2.3. D¢ dac hiéu

Hinh 6: Sic ky d ciia dung dich dém phosphate va dung dich NaCl 3 g/l + Aluminium 100 mg/1
chay cing dung dich miu thir IV Globulin va miu chuin Human Immunoglobulin BRP

4444444444444444

ppppppp

30

Hinh 7: Sic ky d6 ciia dung dich dém phosphate va dung dich NaCl 3 g/l + Aluminium 100
mg/l chay cing dung dich miu thir Human Albumin Baxter va miu chuin Human Albumin

Hinh 6 va 7 cho thdy:

Trén sic ky d6 cua dung dich mu la
dung dich dém phosphate va dung dich
NaCl 3 g/l + Aluminium 100 mg/l, khong
6 pic nao xuat hién ¢ thoi gian luu twong
g v&i thoi gian luu ciia pic chinh trén sic
ky d6 cta dung dich mau chuan.

Mau thir cho céac pic chinh c6 thoi gian

luu twong trng véi thoi gian luu cia pic chinh
trén sic ky do cua dung dich miu chuan.
Khoang thoi gian luu ctia pic monomer va
dimer trong dung dich mau thir so véi pic
tuong Gmg trén sic ky d6 cua dung dich mau
chudn déu nam trong khoang 0,98-1,02. Quy
trinh dat yéu cu vé tinh dic hiéu.

3.2.4. bDo manh

Bang 12: P manh ddi véi sw thay ddi nhiét do 10 cot

Human Immunoglobulin BRP Human Albumin
Lin TN Thoi gian luu | %Dién tich pic Thoi gian | %Dién tich pic
(phiit) (mAU*min) luu (phut) (mAU*min)
20°C 31,320 1756,501 35,030 355,610
31,333 1755,849 35,047 356,049
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3 31,347 1759,233 35,023 356,461
1 31,450 1753,437 35,147 358,129
25°C 2 31,427 1757,429 35,153 357,987
3 31,437 1760,424 35,143 357,433
1 31,417 1762,410 35,107 352,037
30°C 2 31,403 1758,577 35,003 353,721
3 31,423 1764,829 35,013 353,893
TB 31,395 1758,743 35,074 355,702
SD 0,0486 3,4796 0,0627 2,1048
% RSD 0,155 0,198 0,179 0,592
Bing 13: P manh déi v6i sw thay d6i pH ciia pha dong
Human Immunoglobulin BRP Human Albumin
Lin TN Thoi gian lwu | %Dién tich pic | Thoi gian luu | %Dién tich pic
(phut) (mAU*min) (phut) (mAU*min)
1 31,437 1754,233 35,003 354,049
pH 6,8 2 31,430 1753,640 35,017 354,877
3 31,433 1754,537 35,023 355,126
1 31,363 1755,437 35,040 356,420
pH 7,0 2 31,350 1753,429 35,013 357,187
3 31,423 1755,430 35,043 357,523
1 31,427 1758,410 35,117 356,430
pH 7,2 2 31,430 1760,457 35,130 355,761
3 31,433 1760,433 35,013 355,167
TB 31414 1756,223 35,044 355,838
SD 0,0330 2,8054 0,0468 1,1421
%RSD 0,105 0,160 0,134 0,321

Két qua cho thay ¢ tat ca cac diéu kién, %RSD cua dién tich pic déu nho hon 2%,
%RSD cta thoi gian luu déu nho hon 1%. pha dong khong tic dong anh hudng t6i quy
Nhu viy & cac didu kién khac biét nho vé  trinh. Quy trinh dat yéu cau vé d6 manh.

nhiét do cot, te do dong, thanh phan ty 1é

3.3. Két qua xac dinh d khong dam bzo do
Bing 14: Uéc lwgng d§ khong dam bio (KPB) do trén miu thir

IV Globulin Human Albumin Baxter
Monomers | Polymers + | Monomers +| Polymers +
+ Dimers Aggregates Dimers Aggregates
(%) (%) (%) (%)
TB chung 99,04 0,45 94,31 5,69
S? . phuong sai ldp lai 0,0004629 0,0001587 0,0039598 0,0039598
S?.. phuong sai tai lap 0,00007393 |0,00000379 0,00017140 |0,00017140
u,, do khong dam bdo do ctia phép thu 0,02317 0,01275 0,06427 0,06427
U (d6 khong dam bao do md rong) 0,0463 0,0255 0,1285 0,1285
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Do phan giai Rs 1a chi s6 danh gia mirc
d6 phan tach giira hai pic lién ké trén mot
diéu kién sic ky nhat dinh. Gia tri Rs 3 1,5
cho biét su phan tiach xem nhu hoan toan,
qua dé tao diéu kién phu hop cho viéc
dinh lugng tin cay [8,9]. O nghién ciru ctia
chung t6i, khi khao sat cac théng sb anh
hudéng dén quy trinh sic ky, két qua cho
thdy d6 phan giai tot giita pic monomer
va dimer & mau chuan Human Albumin
va mau thir Human Albumin Baxter 200
g/l & tit ca cac diéu kién khao sat va déu
16n hon 2. Tuy nhién dbi v6i mau chuin
Human Immunoglobulin BRP va mau thir
IV Globulin, d6 phan giai kém hon, & diéu
kién t6i uu nhat: ndng d6 dém phosphate
40 mM (Rs = 1,72), ndng d6 NaCl 200 mM
(Rs = 1,72), tc do dong 0,5 ml/phut (Rs =
1,72); va & mot sb diéu kién khao sat, do
phan giai rat thap (Rs=1,19 & nong d6 dém
phosphate 600 mM, Rs khong xac dinh
dugc & nong d6 NaCl 0 mM va & toc do
dong 1,0 ml/phut). Do do, khi khao sat cac
thong s6 anh huéng dén quy trinh, ching
toi Iwa chon cac diéu kién thoa mén gia tri
Rs 3 1,5 & ca mau chudn Human Albumin
va Human Immunoglobulin BRP.

Thong thuong, sé dia 1y thuyét 1a mot
phan cta thir nghiém xac dinh tinh phu hop
ctia h¢ thong. Tuy nhién, ddi véi sic ky ray
phan tir ma muc tiéu 1a phan tach nhiéu
hop chat dya trén kich thudc, thi thong )
do phan giai Rs cling dugc xem nhu 1a mot
phan quan trong cta thir nghiém xac dinh
tinh phu hop ctia hé théng. Do d6, ching
t6i da tinh toan thém thong s6 Rs vao bang
6, va thay rang Rs cta cac lan thuc hién
déu>1.5.

S6 dia ly thuyét 1a mot cong cu do
luong hiéu qua cua cot HPLC. Cot c6 s6
luong dia Iy thuyét cao duoc coi 13 hiéu qua

hon trong viéc phan tach so vdi cac cot co
s6 luong dia 1y thuyét it hon. FDA khuyén
c4o “S6 dia Iy thuyét N phu thudc vao thoi
gian rira giai, nhung néi chung nén 16n
hon 2000 [2], tuy nhién viéc dat mot gia
tri N nho nhat ¢ thé chip nhan duoc, nhu
duogc FDA khuyén cdo N > 2000, khong co
¥ nghia nhu mot yéu cau chung. Thay vao
d6, chi c6 thé xac dinh s dia 1y thuyét chip
nhan dugc tdi thiéu dua trén gia tri d6 phan

r
.....

giai tdi thiéu c6 thé chap nhan duoc dbi voi
tung phuong phap. Vi vy trong nghién ctru
khao sat cac thong sd anh hudng t6i quy
trinh, voi diéu kién st dung cot mai hoan
toan, chung t6i lya chon céc diéu kién la toi
ru nhat ma & diéu kién do6 s6 dia ly thuyét
tinh toan dugc 14 cao nhat twong ing véi do
phén gidi Rs tt nhat (cao nhat).

S dia ly thuyét ciing cung cap thong tin
vé muc do hoat dong cua cot so vdi truong
hop 1y tudng (thir nghiém ciia nha san xuat).
Theo ddi s6 dia 1y thuyét c6 thé giup xac
dinh khi cot gan hét thoi gian st dung dé co
thé dat hang thay thé. O mot sd nghién ciru
da xem xét thay thé cot khi thay mat khoang
30% o N so voi gia tri do dugc khi cdt moi
[18]. Cac nha san xuat sinh pham ciing dua
ra tiéu chuan danh gia cho sé dia Iy thuyét N
& muc xac dinh tinh thich hop ctia hé thong
sic ky, thong thuong N 3 60-70% N do khi
cot mdi [6]. Do cot sir dung khi thuc hién
nghién ctru nay la cdt madi hoan toan, vi vay
chung t6i xac dinh s dia 1y thuyét N 16n nhat
clia cOt, va theo ddi gid tri ndy qua cac lan
su dung, dé danh gia hiéu suit cot cling nhu
thoi diém can phai thay thé cot (khi s6 dia
Iy thuyét N ctia cot mat khoang 40% so voi
gia tri N ban dau tinh dugc). Nhiing thay doi
vé sb dia 1y thuyét ctia cot ciing co thé giup
du doan cic van dé vé gioi han phat hién.
Khi s6 dia Iy thuyét ctia cot giam, chiéu rong
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tang va chiéu cao dinh giam, trong khi chiéu
cao dinh 1a phép do quan trong khi néi dén
gid1 han phat hién, phu thudc vao ty 1€ tin
hiéu trén nhiéu, cac dinh ngin hon s& co ty
1¢ nhiéu tin hiéu nho hon va do d6 gidi han
phat hién kém hon [18].

Muc dich cua viéc thém mubi vao dung
dich rira giai 1a dé giam thiéu cac tuong tac
thtr cap cua cac thanh phan mau véi pha
tinh (nhya). Sy ¢c6 mat hoac khong c6 NaCl
trong dung dich rira giai anh huong t&i thé
tich rira giai cua protein bang cach thay doi
ban kinh thuy luc cua protein. Nhitng thay
d6i tuy twong dbi nho trong cdu tric cua
protein nhung lai c6 thé anh huong dén kha
ndng hoa tan cta protein va tdng cac tuong
tac ky nudc thir cAp khién cac protein co
kich thudce tuong tu bi rira giai vao nhiing
thoi diém khac nhau [19]. Chinh vi vay, can
phai t6i wu néng do NaCl dé sy phan tach
chi dua trén kich thuéc phan tir. Két qua
khao sat & hinh 2 va bang 4 cho thiy su c¢6
mit ciia NaCl trong thanh phan pha dong
lam cho dinh cua cac pic dugc xac dinh
r0 hon va ngan chan cac tuong tac gitra
protein voi chét nén, dan dén viéc xac dinh
kich thudc phan tir chinh xac hon.

Do phan gidi ctua su phan tach dya trén
kich thudc bi anh huéng boi van tée tuyén
tinh. Str dung toc do dong chay thap hon
dan dén thoi gian chay lau hon, nhung do
phan giai tdng 1én mang lai do tin cay cao
hon trong viéc dinh luong. Khao sat & toc do
dong 0,5 ml/phut, 0,7 ml/phat va 1 ml/phut
cho thay khong c6 su thay doi déang ké vé
% dién tich pic polymer & aggregate (xem
bang 6), tuy nhién viéc giam toc do dong
chay xubng 0,5 ml/phut da 1am ting do phan
giai monomer/dimer 1én 20% d6i v6i mau
chudn Human Albumin va 20% vé&i mau
chuan Immunoglobulin BRP (xem bdng 5).
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O noéng d6 mau chudn/miu thir thap
(0,2%), luong mau qua cot sic ky it, do d6 khi
rira giai cho ra tin hiéu cudong do thap, chiéu
cao (dién tich pic) qua nho, khong thé phat
hién hoac phat hién/dinh luong khong chinh
xac. Con khi mau & nong do cao (5%), luong
chét nap vao cOt 16n, khi d6 xdy ra hién tugng
cot bi qua tai dan dén chan pic bi chodi, dinh
pic bi gian rong (khong xac dinh duoc hé s6
Tf), d phan gidi R_kém va sb dia 1y thuyét
N nho) din dén két qua khong chinh xac. %
dién tich pic polymer & aggregate 6n dinh va
khong thay d6i & cac nong do 0,5%, 1% va
2% (xem bang 7 va 8).

Do khong dam bao do 1a mot phan quan
trong cua két qua dugc béo cdo, 1a mdt s6 di
cung két qua, dimg sau dau +, gan voi két qua
do/phan tich ma khéng thudc vé ban chat cia
phuong phap. P khong dam bao do mé rong
cong bd duoc tong hop tir cac do khong dam
bao do thanh phan bao gom: thiét bi, hoa chit,
con ngudi, diéu kién méi truong, phuong
phép, thanh phan miu... Do d6, phong thi
nghi¢m khac nhau, phuong phéap khac nhau,
cac mau khac nhau thi do khong dam bao do
ciing khac nhau. Vi vay & dé tai nay, ching
t6i chi cong bd do khong dam bao do cho 2
mau tham gia 1a Human Albumin Baxter 200
g/l va IV Globulin. Khi két qua do & sat gioi
han trén hodc sat gidi han dudi cua tiéu chuan
chép thuan, thi d6 khong dam bao do dic biét
c6 gia tri khi két qua dua dén mot quyét dinh
chép nhan hay loai bo 16 hang,

5. Két luan

Nghién ctu da xdy dung dugc va tbi
uu hoa quy trinh xdc dinh su phéan bd kich
thudc phan tr cua protein trong cac sinh
pham chira albumin va globulin mién dich
ngudi bang phuong phap sic ky rdy phan
tir, voi cac thong sd: nong do pha dong
(dém phosphate 40 mM, NaCl 200 mM,
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Sodium azide 0,005%), néng d6 mau chuan
1%, nong d6 mau thir 1%, tbc do dong 0,5
ml/phat. Quy trinh da dwoc thim dinh véi
cac tiéu chi: tinh thich hop ctia hé thong,
do chinh xac, d0 manh, d0 dac hiéu dat
theo tiéu chuan tham chiéu. Do khong dam
bao do mé rong cua phép thir trén mau
thir Human Albumin Baxter 200 g/l: U =
0,1285 % (Momomer + Dimer); U =0,1285
(Polymer + Aggregate) ; IV Globulin: U =
0,0463% (Monomer + Dimer), U = 0,0255
(Polymer + Aggregate) véi do tin cay 95%.
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