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Abstract: Size exclusion chromatography is a method where separation of different
compounds in a solution occurs according to their size. This method is mainly applied in
desalting, purification & fractionation, concentration of diluted solutions and determination of
molecular weight. In size exclusion chromatography, the molecular size is closely involved in
the retention time. The retention time of a particular molecule (with known size) can be used to
calculate the partition constant Kd, estimate the molecular size to be tested and confirm if this
molecule is intact or not. This study was conducted to validate the procedure for determining
the partition constant (Kd) of Meninges conjugate in Menatra vaccine and to estimate the
uncertainty of measurement in the test sample. The method used in the study was descriptive
experimental method in the laboratory. The evaluation results confirmed the suitability of the
system, precision (repeatability and intermediate reproducibility) and specificity that meets
ICH (International Council for Harmonisation) and WHO (World Health Organization)
standards. The expanded uncertainty on the Menactra sample is 0,0128. The testing was valid
and in accordance with the laboratory conditions of the Department. The uncertainty of the test
sample was consistent with the Kd result of meninges conjugate in the sample.

Keywords: size exclusion chromatography, partition constant, Kd, Menactra, Meninges conjugate.

Corresponding author
E-mail address: damthilieunicvb@gmail.com
https://doi.org/10.56086/jcvb.v3i2.91

17

Volume 3-No 2.2023



18

Bam Thi Liéu va cde cong sie/ Tap chi Khoa hoc Kiém dinh Vic xin va Sinh pham y té, Vol. 3, No. 2 (2023)

1. Pit van dé

THAM PINH QUY TRINH XAC DINH HE SO PHAN BO KD
CUA MENINGES CONJUGATE TRONG VAC XIN MENACTRA
BANG PHU'O'NG PHAP SAC KY RAY PHAN T’

Pam Thi Liéu’, Poan Hiru Thién, Pwong Thi CAm L¢, Pham Quang Minh,
Cianh Huyén Trang, Bui Thanh Tung, Nguyén Quyét Thing
Vien Kiem dinh Quoc gia Vdc xin va Sinh pham y té
Nhdn ngay 24 thang 4 nam 2023
Chdp nhén ding ngdy 22 thang 5 nam 2023

Tém tit: Sic ky riy phan tir 1a phuong phép chia tach cac phan tir trong dung dich dua trén
kich thudc cua ching. Ung dung cua sic ky rdy phan tir cht yéu trong khir mudi, phan doan
tinh ché, lam dic dung dich lodng va x4c dinh trong lwong phan ti.

Trong sic ky rdy phén tir, kich thudc phan tir c6 mbi quan hé chat ché véi thoi gian luu, c6 thé
sir dung thoi gian luu cua phan tir da biét trude kich thude dé tinh hé s6 phan bd va udc lugng
kich thudc phan tir cAn kiém tra, khing dinh phan tir ndy c6 nguyén ven khong. Nghién ctru nay
duoc tién hanh nhim tham dinh quy trinh x4c dinh hé s6 phan bd Kd ciia Meninges conjugate
trong vic xin Menatra va udc lugng do khong dam béao do trén mau thir. Phuong phap sir dung
trong nghién ctru 1a phuong phap mo ta thuc nghiém trong phong thi nghiém.

Két qua thim dinh vé tinh thich hop cta hé thong, tinh chinh xac (46 lap lai va do tai lap
trung gian), d6 manh, d6 dic hiéu dat theo tiéu chuan ICH (Hoi ddng hai hoa qudc t&), WHO
(T6 chie Y té thé gidi). PO khong dam bao do md rong trén miu menactra 1a 0,0128. Thir
nghiém c6 gia tri va phu hop véi diéu kién phong thi nghiém cia Khoa. D6 khong dam bao
do ctia mau thtr phi hop véi két qua Kd cua meninges conjugate trong mau.

Tir khod: sdc ky rdy phan tir, hé s6 phan bo, Kd, Menactra, Meninges conjugate.

dém, phan tach, x&c dinh kich thuéc phan

Séc ky ray phan tir 1a phuong phap chia t, xac dinh su phan bd céc polymer theo

tach cac phan tu trong dung dich dua trén
kich thuéc ctia ching. Dya vao ban chat
pha dong nguoi ta chia sic ky ray phan tir
thanh 2 loai: sic ky tham qua gel (pha dong
1a dung méi hitu co) va sic ky loc gel (SEC
— pha dong 1a nudce) [1].

Séc ky ray phan tir duoc st dung rong rai
trong phan tich peptides, protein va vector
vi rtt voi cong doan khir mudi, trao ddi chét
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kich thudc phan tu [1].

Kich thudc phan tir ¢6 mdi quan hé
chat ché vaéi thoi gian luu, cé thé sir dung
thoi gian luu ciia phén tir da biét trudce kich
thudc dé tinh hé sé phan bd va ude lugng
kich thude phén tir can kiém tra, khang dinh
phan tr ndy c6 nguyén ven khong. Hé sb
phan b Kd dic trung cho mdi kich thudc
tai mot diéu kién xac dinh [1], [2].



Pam Thi Liéu va cde cong sie/ Tap chi Khoa hoe Kiém dinh Vic xin va Sinh pham y té, Vol. 3, No. 2 (2023) 19

Vic xin Menactra 1d vic xin phong
bénh viém mang nao do ndo mo cau, khang
nguyén (meninges conjugate) c6 ban chit
1a polysaccharide lién két véi mot protein
mang dé ting kha ning sinh mién dich. Phan
tir polysaccharide khi lién két véi protein s&
tang kich thudc phan tir, dé phan nao khang
dinh duoc kha ning lién két polysaccharide
v6i protein, kiém tra tinh toan ven ciia phan
tir sau lién két nguoi ta tién hanh xac dinh
hé sb Kd ctia phan tir d6 bang phuong phap
sac ky rdy phan tir, sic ky sir dung pha dong
dém phosphate 100 mM, pH=7,0; cot TSK
7,5 x 300 mm G6000PW; tién cot TSK 7,5
X 75 mm; toc do dong 0,7 ml/phut; detector
DAD; budc song phat hién 214 nm [2].

Dé dam bao chat lugng két quakiém dinh
va theo yéu cau ctua ISO/IEC 17025:2005,
NRA, GLP, chung t6i tién hanh tham dinh
quy trinh x4c dinh hé sb phan bd Kd cua
phan tr meninges conjugate trong vic xin
Menactra va tinh do khong dam bao do cho
mau thir véi muc tiéu cu thé nhu sau:

1. Tham dinh toan phan cdc tiéu chi:
tinh thich hop cua hé thé'ng, do lap lai, do
tdi lap trung gian, do manh, do dac hiéu.

2. Udbc luong do khong dam bao do
trén mau thir menactra theo phwong phdp
“Top down” [3].

2. Phuong phap nghién ciru
2.1. Déi twgng, théi gian va dia diém nghién ciru

Pbi twong nghién ctru 1a quy trinh
xac dinh hé s6 phan bd Kd cua phan tir
meninges conjugate bang phuong phap séic
ky ray phén tir. Nghién ctru dugc tién hanh
tai Khoa Kiém dinh Hoa ly, Vién Kiém

dinh Qudc gia Vic xin va Sinh pham Y té
trong thoi gian tir thang 04 nam 2021 dén
thang 09 nam 2021.

2.2. Phwong phap nghién ciru
Nghién ctru st dung phuong phap mo ta
thuc nghiém trong phong thi nghiém.

2.3. Nguyén vit li¢u, thiét bi sir dung trong
nghién ciru
2.3.1. Thiét bi

H¢ théng sic ky long cao ap (HPLC)
(Thermo), Detector DAD, cot TSK 7,5
x 300 mm G6000PW, tién cot TSK 7,5 x
75 mm; may hut chan khong, can dién tu,
may do pH, may khudy tir, may lic, cac loai
micropipet (10 ml, 1 ml, 100 ul).

2.3.2. Hod chat, dung cu

Deoxyribonucleic acid sodium (DNA)
(Sigma-Aldrich), adenosine 5'-triphosphate
disodium salt hydrate (ATP) (Sigma-
Aldrich), thyroglobulin from bovine thyroid
powder, >90% (Sigma-Aldrich), sodium
azide (Merck), potassium dihydrogen
phosphate (KH,PO,) (Merck), di-potassium
hydrogen phosphate (K,HPO,) (Merck); pH
4,01; pH 7,00; pH 10,01 (Thermo), nudc
deion. Bg loc 0,22 um thé tich loc 1000 ml
(Corning), loc syring 0,22 um (Corning).

2.3.3. Mdu thir

Vic xin Menactra; nha san xuat: Sanofi
Pasteur.

2.4. Quy trinh tém tit

Dung dich chuan DNA 0,8 g/l dai dién
phéan tir co kich thude to cho thé tich V,
ATP stock solution (0,048 g/l) dai di¢n cho
phén tir c6 kich thudc nho cho thé tich V.
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thyroglobulin 0,12 g/ (mau chuan) (dwoc
phan tich 1ap lai hai lan), dung dich pha
dong (dém phosphate 100 mM, pH=7,0)
dugc sir dung 1am mAau tring. Mau thtr pha
lodng 10 1an bang pha dong. St dung 1 ml
cac loai dung dich trén cho vao lo chay sdc
ky da duoc danh déu twong tmg. Tién hanh
chay sic ky voi cac théng sb: pha dong dém
phosphate 100 mM, pH=7,0; tc d6 dong 0,7
ml/phut; thé tich tiém 50 pL, nhiét d6 cot 25
°C, thoi gian chay 25 phut, budc song phat
hién 214 nm. Kd mau thir tinh theo cong
thie: K, = (RT, - RT)/( RT,- RT)) véi K

He¢ s6 phan bd ciia mau hodc Thyroglobulin,
RT Thoi gian luu cua DNA, RT: Thoi gian
luu cua ATP, RT : 1a thoi gian Iuu trung binh

ctia mau hoic Thyroglobulin.

2.5. Thiét ké nghién ciru

Phuong phép khéng tiéu chuin, phuong
phap sic ky khong ding duong chuan dé tinh
két qua. Tham dinh toan phén, c4c tiéu chi thim
dinh bao gdm: tinh thich hop ctia hé thong, tinh
chinh x4c (d9 1ap lai va do chinh xéc trung gian),
do manh, do dac hicu [4], [5], [6].

Chi tiét thiét ké nhu bang dudi:

Bang 1: Thiét ké nghién ciru

Tiéu chi |Thiét ké

Tiéu chi danh gia

Tiéu chuan

B6 tri 1 nhom thuc hién
xac dinh K cua dung dich
Thyroglobulin 0,12 g/, mau

Tinh thich
hop cua hé
thong thir 1ap lai 9 1an, trong cling

mdt ngay, ciing 16 hoa chat.

Thoi gian luu trong 9
lan lap mau, % RSD
(46 1éch chuan tuong
dbi) ctia thoi gian luu.

RSD (%) < 2% [5], [7].

St dung két qua thu duoc tir
thiét ké myc tinh thich hop
ctia hé thong va bd tri 1 nhém
thue hién xac dinh K, cta
Do 1ap lai |Meninge Conjugates trong
vic xin Menactra theo quy
trinh muc 2.4, mau thir 1ap lai
9 1an, trong cing mot ngay,
cung 16 hoa chét, thiét bi.

Kd mau chuan, Kd
cia 9 lan lap mau, Kd
trung binh, SD (do
léch chuéan), % RSD
ctia 9 1an lap.

K, cia Thyroglobulin
nam trong khoang tir
0,56 - 0,68.

K, clia miu thir ndm
trong khoang gid tri
trung binh + 2SD. RSD
(%) < 5% [4], [6], [8].

B6 tri 2 nhom thuc hién
xdc dinh K, cua Meninge
Conjugates trong vic xin
D¢ tai lap|Menactra, mdi nhom thuc
trung gian |hién 13p lai 6 lan, mdi lan
lap lai véi 2 mau thu trong

6 ngay khac nhau.

Kd mau chuan, mau
thr cia 2 nhém, Kd
trung binh, SD, %
RSD cua tung nhom | g
va cua 2 nhom.

K, cta Thyroglobulin
nam trong khoang tur
0,56 - 0,68.
) cua Meninge
conjugates trong mau thir
nam trong khoang gié tri
trung binh =+ 2SD. RSD

(%) <10% [4], [6], [8].
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St dung két qua K , cualt  so sanh hai gia tri|t_ < tine (twmg tra trong
Meninge conjugates trén|trung binh cua hai|bang phan phoi student)
Do manh |mau Menactra ctia 2 nhom|nhom. tai murc y nghia a=0,05
thu duoc tir thiét ké muc do tire 1a do tin cay 95 %)
chjnh X4c trung gian. ’ _[4]. [8]. [9].
BO tri 2 nhém thuc hién quy | Sy xuat hién Peak sac|Khong cho peak trung
trinh trén mau thir 1a dung|ky. véipeak Thyroglobulin
bo dic|dich BSA. Mbi nhom thuc [4], [5].
hiéu hién ldp lai 6 1an, mdi lan
lap lai voi 2 mau thir trong
6 ngay khac ’nhau.
St dung két qua K, cua|Do KDB do bo KbB do phu hop
Do khong|Meninge conjugates trén khi giad tri nay < 10%
dam  bdo|mau Menactra cia 2 nhom gia tri Kd mau thi.
(KPB) do |thu duoc tir thiét ké muc do
chinh xac trung gian.
3. Két qua Sau khi phan tich mau Menactra lip

3.1. Tinh thich hgp ciia h¢ thing

Sau khi phan tich dung dich Thyroglobin
chuan 0,12 g/I 1ap lai 9 1an thu duogc két qua
thoi gian luu trung binh la: 16,202 phut, cac gia
tri nam trong khoang trung binh £2SD, RSD
(%) = 0,63 % nam trong khoang cho phép ctia
gi6i han chap thuan (RSD < 2 %), thir nghiém
dat yéu cau vé tinh thich hop cta hé théng.

Hinh 1: Hinh dnh peak Thyroglobulin

3.2. Tinh chinh xdac
3.2.1. B¢ lap lai

lai 9 lan trong cing mdt ngiy, mot kiém
nghiém vién, mot 16 hod chat, mot thiét bi
thu duoc gia tri Kd trung binh la: 0,638; cac
gia tri Kd thu duoc cia 9 1an déu nam trong
khoang gia tri trung binh + 2SD. RSD (%)
= 0,1 % dat tiéu chuan cho phép (RSD < 5
%), pha dong (mau tring) khong xuét hién
peak trong thoi gian 10,5 phut dén 18,5
phat. K cua Thyroglobulin = 0,638 nam
trong khoang tir 0,56 - 0,68. Thir nghiém
dat yéu cau vé do lap lai.

Hinh 2: Hinh danh peak Meninges
conjugate trong vic xin Menactra
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3.2.2. D¢ tdi lap trung gian

2 nhém thyc hién phan tich mau Menactra
trong 6 ngay khac nhau thu duoc két qua sau:
pha dong (mau tring) khong xuét hién peak
trong thoi gian 10,5 phut dén 18,5 phut. K |
trung binh ctia Thyroglobulin 12 0,641, céc gia
tri Kd ctia Thyroglobulin ndm trong khoang
tr 0,56 - 0,68. Kd trung binh cua Menactra
13 0,638. Cac gia tri Kd trén mau Menactra
déu nam trong khoang gia tri trung binh +
2SD. RSD (%) thu duoc cua 2 nhém trén
mau Menatra 1an luot 13: 0,99%; 0,70%. RSD
(%) chung cua 2 nhoém trén mau Menactra 1a:
0,87%. Céc gié tri %RSD trén déu < 1%, nho
hon gi¢i han chap thuan (RSD < 10%), thir
nghiém dat yéu cau vé do tai lap.
3.3. Dp manh

Gia tri F = 2,35 <F Critical one - tail =

6,39, khong c6 su khac biét gitra phuong
sai cia hai nhom. Gia tri /T Stat/ = 0 <t

4. Ué6c lwgng dd khong dam bao do

Critical two-tail = 1,86; gia tri trung binh
cua hai nhom khac bi¢t khong c6 y nghia
thdng ké v6i P= 0,23 (> 0,05). Thir nghiém
dat vé do manh.

3.4. D¢ dac hiéu

2 nhém thyc hién 6 1an trén dung dich BSA
300 pg/ml két qua xuét hién 1 peak duy nhat
v6i thoi gian luu trung binh ctia 2 nhom 1an Tuot
la: 17,634 phut; 17,161 phut. Thoi gian luu nay
khong trung véi peak cua Thyroglobulin hay
phén tir Meninges conjugate. Quy trinh dat yéu
cAu vé tinh dic hiéu.

Hinh 3: Hinh dnh peak BSA

Bing 2: Uéc lwgng d9 khong dim bao do véi miu Menactra

Lan TN Kd
Trung
1 2 3 4 5 6 . SD
Nhém binh

1 0,640 | 0,645 | 0,637 | 0,641 0,632 0,642 0,640 0,0045

2 0,635 | 0,629 | 0,626 | 0,632 | 0,639 0,644 0,634 0,0066
TB chung 0,637
S? . phuong sai 1p lai 0,0000320
S?,.; phuong sai tai lap 0,0000409
u_ d6 khong dam bdo cua phép thur 0,0064
U (d6 khong dam bao do mé rong) 0,0128

5. Ban luan

Céc thanh phan khac nhau trong mot
mau dugc phan tach giira pha tinh va pha
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dong. Hé s6 phan bd (Kd), dugc dinh nghia
13 ty 18 ndng do cua hop chit trong hai pha
& trang thai can bang. Di vai hai pha cd
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dinh gia tri Kd 1a mot hang s6 ¢ nhiét do da
cho va dugc tinh theo cong thurc:

Kd = [Nong do chat trong pha A]/[Nong
d6 chat trong pha B]

Sac ky loc gel, phan tach cac phén tir
trén co s¢ kich thudc, cac phan tir 16n hon
duoc rira gidi sém hon cac phan tir ¢6 kich
thudc nho. Méi quan hé cua Kd véi khi
luong rira giai (V,) dugc dua ra nhu sau:

V=V +KdV, (1)

Trong do: V, 1a thé tich cua pha di dong
can thiét dé rira gidi hop chét tir ct; V, 1a thé
tich ctia pha dong bén ngoai cac hat gel; V. la
thé tich cua pha dong c6 bén trong cac hat gel
va V=a*Wr trong do: a: khdi lwong khé cua
gel va Wr khoi luong nude 1y lai cia gel.

Ttr cong thuce (1) tinh duoc:

Kd=(V.-V)/V, (2)

Do rat khé c6 thé tinh duoc V,va Kd nén
nguoi ta tinh hé sé Kav theo cong thirc sau:

K =(NV-V)(V-V) (3)

Trong do: V_ 1a thé tich cta pha di dong
can thiét dé rira gidi mau tir cot; V, 1a the
tich cua pha dong bén ngoai cac hat gel; Vt
1a thé tich cua pha dong dé rira giai phén tur
nho c6 thé di qua tat ca cac 16 gel.

Do cac chét duoc chay ¢ cung tde do
dong nén cong thuc (3) s€ duogc rat gon
thanh cong thirc sau: K, = (RT, - RT )/( RT,
“RT) (4)

Trong do K : H¢ $6 phan bd cta mau,
RT  thoi gian luu cla chat ¢6 kich thude
16n duogc rira giai hoan toan sau khi qua cdt
cho thé tich V,, RT: Thoi gian luu cta chét
¢6 kich thudce nho c6 thé khuéeh tan tu do

cho thé tich rira giai V,, RT : 1a thoi gian luu
trung binh ctia mau hodc Thyroglobulin.
Nhu vay thuat ngt Kd cta quy trinh la
chung ta ngam hiéu d6ng nhat véi Kav.

Do DNA c6 kich thudce phan tir 1a 8580
kDa la dai phan tor nén dugc st dung lam
phan tir dai dién cho thé tich V,, ATP ¢ kich
thudc phan tir 1a 551,14 Da 1a phan tir nho
nén dugc st dung lam phan tir dai dién cho
thé tich rira giai V., phan tr Thyroglobulin
c6 kich thudc phan tir 1a 670 kDa tuong
duong v6i kich thude ctiia phan tr Meninges
conjugate cua Menactra nén dugc sir dung
1am mAu ddi chimg trong quy trinh.

Céc dai phan tir khong thé di qua céac
16 gel nén sé duoc rira giai som va co gia
tri Kd bang 0, cac phan tir rit nho co thé di
chuyén qua duoc tat ca cac 16 rong trén gel
c6 gia tri Kd bang 1.

Déi voi cac phan tir ¢6 kich thudc trung
gian, gia tri Kd khac nhau trong khoang (0-
1). Su khéc biét vé gia tri Kd cia cac hop
chat khac nhau trong cic mau cho sy tach
biét cua chung trong qua trinh loc gel.

Tiéu chuan Kd cta phan tr Meniges
conjugate trong vic xin Menactra < 0,8.
Trong trudng hop Kd 16n hon 0,8 ta c¢6 thé
khang dinh phan tir nay c6 thé bj dut giy
hodc d khong lién két hoan toan voi phan
tur protein mang viéc nay gay anh hudéng téi
kha ning sinh khang thé, hiéu qua bao vé
ctia vic xin hay con dugc goi 1a hiéu gia
clia véc xin.

Do khong dam bao do 13 mot phan quan
trong cua Kkét qua dugc bao cédo, la mdt s di
cung két qua, dimg sau dau +, gin vai két qua
do/phan tich ma khong thudc vé ban chét ciia
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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 nguoi, diéu kién méi truong, phuong
phép, thanh phin mau...Do d6, phong thi
nghiém khac nhau, phuong phap khac nhau,
cac mau khac nhau thi do khong dam bao do
ciing khac nhau. Vi vy ¢ dé tai ndy, chung toi
chi cong bd d6 khong dam bao do cho mau
Menactra. Khi két qua do & sat gioi han trén
hodc sat giéi han dudi cua tiéu chuan chip
thuan, thi 6 khong dam bao do dac bi¢t co
gia tri khi két qua dua dén mot quyét dinh
chip nhén hay loai bo 16 hang.

6. Két luan

Quy trinh xac dinh hé sé phan bd Kd
cia Meninges conjugate trong vic xin
Menactra bang phuong phap sic ky riy
phén tir ¢6 gia tri va phu hop voi muc dich
su dung tai Khoa Kiém dinh Hoa ly. bo
khong dam bao do mé rong cong bd ddi véi
mau: U = 0,0128 véi do tin cay 95 %.
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