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Abstract

The rocket column electrophoresis method is one of the methods to quantify Vi Polysaccharide
content in Vi typhoid vaccine, is the official method as recommended by WHO, and is included in
Vietnam Pharmacopoeia V. However, Due to WHO recommendations, the National Institute for Control
of Vaccines and Biologicals and manufacturers need to replace Bacbitan buffer solution with other
buffer solutions because Bacbitan is a psychotropic chemical. The study to evaluate the suitability of
using 0.1M Tris buffer solution in electrophoresis to determine Vi Polysaccharide content was
conducted from November 2022 to April 2023 at the Department of Bacterial VVaccine Quality Control,
National Institute for Control of Vaccines and Biologicals.

The results of evaluating the compliance with the accuracy criteria include repeatability
CV=1.02% and intermediate accuracy CV= 2.02%, meeting the requirements according to the CV<20%
standard. From the research results, it has been proven that 0.1M Tris buffer solution can be used in
electrophoretic testing to determine Vi Polysaccharide content in the Typhoid Vi vaccine at NICVB.
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XAC PINH HAM LUQNG POLYSACCHARIDE TRONG VAC XIN THUONG

HAN VI BANG PHUONG PHAP PIEN DI SU DUNG PEM TRIS 0,1M
Lé Thi Hoang Yén, Tran Hong Tram, Vi Duy Diing, D Linh Trang”
“Vién Kiém dinh Quéc gia Vic xin va Sinh pham y té

Nhan ngay 21thang 8 nam 2023
Chdp nhan dang ngay 25 thang 12 nam 2023
Tém tit

Phuong phap dién di tao cot tén Ira Rocket 1a mdt trong nhiing phuong phép dinh luong ham
lwong Vi Polysaccharide trong véc xin thwong han Vi, 1 phuong phap chuén thic theo khuyén céo
cua WHO va c6 trong Duoc dién Viét Nam V. Tuy nhién hi¢n tai do khuyén cao cua WHO cac co
quan kiém dinh qudc gia vdc xin va sinh phdm va nha san xuét can phai thay thé dung dich dém
Bacbitan sang cac dung dich dém khac vi 1y do Bacbitan 1a hoa chit tac dung huéng than. Nghién
ctu danh gia sy phu hop khi sir dung dung dich dém Tris 0,1M trong dién di xac dinh ham luwong Vi
Polysaccharide duoc thyc hién tir 11/2022 dén 4/2023 tai Khoa kiém dinh véc xin Vi khuan-Vién Kiém
dinh Quéc gia Vic xin va Sinh pham Y té (NICVB).

Két qua danh gia sy pht hop vdi tiéu chi d chinh x4c bao gdm do lap lai CV=1,02% va do chinh xac
trung gian CV= 2,02% dat yéu cau theo tiéu chuan CV< 20%. Tir két qua nghién ctru d chimg minh c6 thé
str dung dung dich dém Tris 0,1M trong thir nghiém dién di x4c dinh ham lugng Vi Polysaccharide trong
vic xin Thuong han Vi tai NICVB.

Tur khod: ham luong Vi polysaccharide, dién di, cot tén hia rocket.
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1. Ditvén dé

Sbt thuong han 13 mot bénh nhiém
trung de doa tinh mang do i
khuan Salmonella Typhi giy ra [1]. N6
thuong lay lan qua thyc phim hodc nude
bi o nhiém. Sau khi Vi
khuan Salmonella Typhi dugc 4n vao,
chung s€ nhan Ién va lay lan vao mau. Cac
tri¢u chung bao gém s6t cao kéo dai, mét
méi, nhire dau, budn nén, dau bung va téo
bon hodc tiéu chay, phat ban. Cac truong
hop nghiém trong c6 thé dan dén cac bién
ching nghiém trong hodc tham chi tu
vong. Diéu kién séng duoc cai thién va su
ra doi cia thudc khang sinh da lam giam
dang ké ty 1& mic va tir vong do bénh
thuong han ¢ cac nude cong nghiép hoa[2,
3]. Tuy nhién, cin bénh nay tiép tuc la
mot vin dé sic khoe cong dong ¢ nhiéu
khu vuc dang phat trién cia WHO Chéau
Phi, Pong Dia Trung Hai, Pong Nam A
va Tay Thai Binh Duong.Theo udc tinh
nam 2019, ¢6 9 triéu trudng hop mac bénh
thuong han hang nim, dan dén khoang
110 000 ca t vong mdi nim. Bénh
thuong han cé thé dugc didu tri béng
thudc khang sinh[2, 3]. Khang thudc
khang sinh 1 phd bién véi kha ning can
¢6 cac lya chon diéu tri phtrc tap va ton
kém hon ¢ nhitng vung bi anh hudng
nhiéu nhat. Ngay ca khi cac triéu ching
bién mat, moi ngudi van co thé mang vi
khuéan thuong han, nghia 1a ho ¢6 thé lay

bénh cho nguoi khac thong qua viéc thai

vi khuin vao phan cua ho. Vi vay céach
duy nhat dé phong ngira bénh thuong han

1a tiém véc xin Thuong han Vi[4].

Phuong phép dién di tao cOt tén ltra
rocket 1a phuong phap dién di trén gel
agarose st dung mot dung dich dém (Tris)
dé dan dién va tao dién truong déu, ban
gel agarose dong vai tro 13 thé nén dé
phan tach cac phan tir, va cac chat nhudém
khac nhau dé phat hién vi tri cac phén tu
trén gel sau khi dién di. Ki thuat dién di
hoat dong nho vao lyc kéo cua di¢n
truong tdc dong vao cac phan tu tich dién
va kich thudc 16 cua thé nén (gel). Cac
phan tir dugc phan tach khi di chuyén
trong gel v6i van téc khac nhau nhd vao
su khac nhau cua luc cua di¢n truong tac
dong 1én chung, kich thudc cta phan tu so
vé6i kich thude 16 cua gel va hinh dang cua
phan tor tor d6 tao thanh cac cot tén lra

(rocket).

Ham lugng Vi cé trong véc xin
Thuong han Vi la mét tiéu chi vo cung
quan trong dé danh gia chat lugng vic xin.
Trude day, NICVB st dung phuong phap
dién di tao cot tén Ira Rocket trén dung
dich dém Bacbital, tuy nhién loai héa chét
nay co6 tac dong anh huodng téi than kinh
vi vay d3 nging san xuit va thuong mai.
Do d6 tham khdo tir cac nha san xut
chung t6i nghién ctu chuyén d6i sang
dém Tris. Nham dénh gia sy phi hop cia

dung dich dém véi phuong phap véi diéu
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kién cia NICVB chung t6i thuc hién
nghién cou “Xac dinh ham luong
polysaccharide trong vic xin thuong han
vi bang phuong phap dién sit dung dém
tris 0,1m” véi cac muc ti€éu danh gia do
chinh x4ac trung gian va do¢ 1ap lai cia thu

nghiém trén dém Tris.

2. Poi twgng nghién ciru

2.1 Déi twong, thoi gian va dia diém
nghién ciru

Pbi tuong nghién ciru 13 dung dich dém
Tris ddi v6i phuong phap dién di tao cot
tén lira ap dung cho véc xin thuong han
Vi. Nghién ctru dugc tién hanh tai Khoa
Kiém dinh Vi khuan, Vién kiém dinh
Qudc gia Vic xin va Sinh phim Y té tir

thang 11 nam 2022 dén thang 4 nim 2023
2.2 Phwong phap nghién ciru:

Nghién ciru dwoc thyc hién bang phuong
phédp mo ta thuc nghiém trong phong thi
nghiém

2.3 Vit liéu phuc vu nghién cuu

2.3.1 MAu thtr va mau chuan

Nghién ctru st dung mau chuin quéc té
Thuong Han Vi. Ma NIBSC: 16/126-
2.03mg Vi

Mau thir nghiém 1a véc xin thuong han Vi

DAVAC

2.3.2 Thiét bi, hoa chit va dung cu

Bé dién di ngang HE 99X — 15 — 1.5
(Hoefer, HE99X- 15-1.5- VK)

Khuon d6 gel (kich thude 10°™ x 10°™):
01 khuon VN).

Hop giit am: 01 hop (VN).

Binh tam gi4c thuy tinh hodc cdc thuy tinh
c6 moé 250 ml: 01 chiéc (Schott Duran,
2121636 hodc 2110636)

Ong dong thity tinh loai 50 ml: 01 chiéc
(Schott Duran, 2139628).

Bo duc 16 gel (duong kinh: & = 2-3 mm):
01 bo.

Micropipet 10-100 pl (md MP1 002-VK)
Micropipet 100-1000 pl (ma MP1 001-
VK)

Micropipet 0,5-10 ul (ma MP1 003-VK)
Pau con 10 pl, 200 ul, 1000 pl(Corning
Fisher).

May lic phién Thermolyne — USA
(Thermolyne, VT 08- VK).

May cung cip nguon chay dién di
(Thermo, EP- 05-VK).

May khudy tir gia nhiét Stuart CB 162
(MP 03- VK), que khuay ti.

Can phan tich Mettler AB104 (EB 05-
VK), thia can, dia can (VN).

Ta 4am 37°C (Sanyo, IC 13- VK).

Nhiét ké thuy ngan (VN)

Huyét thanh tho khang Vi chuin
(inhouse): 1000 pl/1 1an thir.

Thach Agarose tinh khiét (Sigma
1003123329 A4679-50)
Tris  (hydroxymethyl)
(Merck 108382.1000)
Sodium azide (Sigma 102361019)

Nudc cat (NICVB).

Dung dich nhu¢m mau (Sigma — B6529)
Dung dich tiy mau (Bio-Rad, 161-0438)

aminomethane



D6 Linh Trang va cac cong sw/ Tap chi khoa hoc Kiém dinh Vic xin va Sinh phcfm y #, Vol.

Nude mubi sinh 1y v6 khudn: 100 ml/1 lan
thir(NICVB).

Hydrocloride acid (Merck).

2.4 Quy trinh nghién ciru

D0 ban gel

\

{ Yy
Pha mau dudng chuan

\

1 \
Puc 16 gieng, nap mau

\

Chav dién d
\."]d) gien al

Ngam, rira ban gel

Nhudm, tay ban gel

Boc két qua

2.4.1 Pha dung dich dém

- Dung dich 1: Tris 0,1M (6,05¢
Tris(hydroxymethyl) aminomethane +
0,575 Sodium azide+ nuéc cat via du
500ml) Po va chinh pH dén 8,26 bang
dung dich HCl 2/3

- Dung dich 2: Agarose 0,7% (0,289
Agarose+ 40ml dung dich Tris 0,1M

2.4.2 Quy trinh
2.4.2.1 D6 ban gel
Dung may khudy tir gia nhiét dun ndng,

dé thach tan hoan toan.

Dé ngudi dén 56°C, b6 sung 1 ml  khang
thé khang Vi, lic nhe theo hinh tron dé
hoa tan déu, tranh tao bot.

D6 thach, khoang 20 — 30 phat sau khi
thach da dong hoan toan.

Tién hanh duc 16 gel bang bo duc 156. Cac
giéng trén ban gel phai cach mép ban gel
it nhat 2 cm.

2.4.2.2 Chuin bi khang nguyén (dwong
chuin) va miu thi:

Pha lodng khang nguyén chuian qudc té
theo nong do: 100;75;50;25;12,5 (ug/ml).
Bang dung dich nudc tinh khiét

Pha loing miu thir 1a vic xin DAVAC
theo d6 pha loang 1/4,1/2, 1/1

2.4.2.2 Nap miu

Dung pipét 10 ul cho vao mdi giéng trén
ban gel 3 pl dung dich khang nguyén
chuan qudc té, mdi giéng Gng voi mot
ndng d6 khang nguyén chuan.

Cho vao 6 giéng tiép theo, mdi giéng 3 ul
khang nguyén chuan coi nhu miu thir.
2.4.2.3 Chay dién di

Dat ban gel vao may dién di, dat mau
chay tur cyc am (-) sang cuc duong (+).
Cai dat cac thong sé chay dién di: U=90V,
I=16mA, 8h .

Dung gidy loc (2 16p) c6 kich thude 14 x
12 cm 1am cau ndi dung dich chay dién di
v6i ban gel ¢ ca 2 dau. Nhing méot dau
gidy loc vao dung dich dém va dat ap 1én
mat gel khoang 1,5 cm, miét nhe cho mat

giay loc ti€p xtc hoan toan vdi ban gel,
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dau kia cua tim gidy loc dugc nhing ngap
trong dung dich dém cua bé dién di. Lam
tuong tu véi cuc kia cua ban gel.

Bim nut “Run” dé chay di¢n di.

2.4.2.4 Ngam rira ban gel

Sau khi chay dién di 8h, ldy ban gel ra va
cho vao hop nhya trong.

Ngam, lic ban gel trong nudc mudi sinh
1y 1 gio (thay nuéc mudi sinh 1y 30 phit/1
lan).

D6 toan bo nude mudi ra khoi hop, rira lai
bang nudc cat.

U ban gel qua dém trong ti 4m 37°C, phi
trén mat ban gel mot 16p gidy loc nhim
tranh cho ban gel bj kho khong déu.
2.4.2.5 Nhudm va tay ban gel

Boc va loai bo 16p gidy loc trén bé mat
ban gel.

Nhudém ban gel biang dung dich nhudém
mau.

Lic déu bang may lac trong sudt thoi gian
nhudm ban gel.

Hut toan bd dung dich nhudm mau ban gel
cho vao chai c¢6 nat van kin, bdo quan
trong bong t6i dé c6 thé st dung lai.
Dung dung dich tiy mau dé tdy mau ban
gel cho dén khi nhin rd cot tén lira trén ban
gel.

2.4.2.6 Poc két qua
Dung thudc do chuyén dung do chiéu cao
cot tén Iira, ghi lai kich thude cac cot do

vao bi€u mau.

' -
o ihad -‘\Ml
: |
1
Satie |
1
.
1
ol

00060 v
Hinhl: Anh do cét tén lira trén thuc té.
Dua vao chiéu cao do dugc cta cot tén ltra
& giéng chia mau chuin dung duong
chuan bang phuong trinh hdi quy tuyén
tinh trong Excel. T phuong trinh va cac
giéng thir, tinh duoc ndng do khang
nguyén Vi polysaccharide co trong giéng
thir nghiém.
Cac cot tén Itra Rocket sau khi dién di cho
hinh anh 1o rang, sic nét, dau tén lua
nhon.
Thir nghi¢m dugc coi la c6 gia tri khi gia
tri R? ( Do tuyén tinh giita chiéu cao cot
tén lta va ham luong Vi ): R? >0,81
(Tuong duong IR>0,9)
Trong d6 cac diéu kién cua quy trinh tha
nghiém (tay nghé, dung cu, hoa chat,...)
dat yéu cau.
2.5 B6 tri thir nghiém va chi tiéu danh
gia
2.5.1 D¢ liap lai (6 giéng mdu cho 1 lin
chay thir nghiém)
BO tri thir nghiém.
+ Quy trinh cu thé thuc hién theo cac
budc nhu da trinh bay trong muc 2.4 véi
mau chuan Qudc té Thuong han Vi véi so

do nhu sau:
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3 = S 6 7 8 9 0 1

0o o0 o0 o0 o0 0O 0 O o0 0O0

Giéng 1-5: d6 pha duong chuin ( nhu muc
2, phin 2.4.2.2)

Giéng 6-11: mau thtr 1a véc xin khong pha
lodng 1/1 nho 6 giéng

Phuong phap doc két qua chi tiét nhu muc
2.4.2.6

Tinh gi4 tri trung binh ctia mau thir, SD va
CV.

Tiéu chuan chip thuan: CV < 330% (0.5
log).

Théng ké lai két qua

2.5.2 Dy chinh xdc trung gian( lgp lgi 5
lan 5 ngay khac nhau)
Bo tri thtr nghi¢m.

+ Quy trinh cuy thé thuc hién theo cac
budc nhu da trinh bay trong muc 2.4 voi
mau chuan Qudc té Thuong han Vi véi so
dd pha lodng mau véc xin thir v6i ty 1¢ lan

luot 1/1, %, 1/4 nhu sau:

3 - S 6 7 8 9 0 11

0O 0 0 0 0 0O 0O O o0 00

Giéng 1-5: d6 pha duong chuan( nhu muc
2, phan 2.4.2.2).

Giéng 6,7: Vic xin khong pha loang 1/1
Giéng 8,9: Vic xin pha lodng 1/2

Giéng 10,11:Vic xin pha lodng 1/4

Phuong phap doc két qua chi tiét nhu
muc 2.4.2.6

Tinh gi4 tri trung binh ctia mau thir, SD va
CVv

Tiéu chuan chip thuan: CV < 330% (0.5

log).

Thong ké lai két qua.
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3. Két qua

MaAu chuin MaAu vic xin
Ham luong A iy A
; Chiéu cao (mm Gién Chiéu cao (mm
(ng/ml) (mm) g (mm)
100 26.8 1 16.3
75 221 2 16.4
50 17.2 3 16
25 11.2 4 16.1
12,5 8.2 5 16.2
6 16.3
Do lap
: :
] J O
2\ s
15
10 Y y=0.2129x+5.9213
, @ R* =0,9967
0
0 50 100 150
> Tinh két qua va xtr 1y s6 liéu
R? 0,99
Gid tri trung binh 16,25
Ham lugng Vi 48 51
Gia tri SD 0,19
Giatri CV 1,15%

> Tiéu chuan chip thuan CV <20%

> Kétluan

Hé s6 bién thién CV=1,15% (< 20%) dat yéu

cau ve do lap lai

*P¢ chinh xdc trung gian( lgp lai 5 ldn 5 ngay khdc nhau)

Lan | Méiu chuin Vic Chiéu  cao | Trung
Xin (mm) binh
1 | Ham luong (ug/ml) | Chiéu cao (mm) | 1/1 15,8
100 26,5 15,5 15,65
75 22,2
50 17,1 1/2 7,6
25 11,3 7,9 7.8
12,5 6,5
Trung | 15,58
binh
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Lan 1

Lan | Mau chuan Vic Chiéu  cao | Trung
Xin (mm) binh
2 | Ham luong (ug/ml) | Chiéu cao (mm) | 1/1 15,1
100 26,5 15,2 15,2
75 21,5
50 16,3 1/2 8,1
25 11,8 8,3 8,2
12,5 6,7
Trung | 15,78
binh
Lan 2
L5197,
S
Lan | Mau chuan Vic Chiéu  cao | Trung
Xin (mm) binh
3 Ham luong (ug/ml) Chiéu cao (mm) 1/1 154
100 26,4 15,3 15,4
75 22,1
50 15,1 1/2 7,4 79
25 9,6 7 ’
12,5 5,4
Trung | 14,88

binh
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Lan 3

7%+3.08
‘|“.1

Lan | Mau chuin Vic Chiéu  cao | Trung
Xin (mm) binh
4 | Ham luong (ug/ml) | Chiéu cao (mm) | 1/1 15,2
100 26,4 14,9 15,1
75 20
50 15,1 1/2 7 71
25 9,6 7,1 '
12,5 55
Trung | 14,58
binh
Lan 4
Lan | Mau chuin Vic Chiéu  cao | Trung
Xin (mm) binh
5 | Ham luong (ug/ml) | Chiéu cao (mm) | 1/1 15,4
100 26,6 14,8 15,1
75 22,2
50 17,1 1/2 8,2 8.
25 11,3 8,1 ’
12,5 7,1
Trung | 15,7

binh
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Lan 5

> Tinh két qua va xir 1y sd liéu

Lan 1 2 3 4 5
Ham lugng Vi 47,37 | 48,88 | 48,98 | 49,27 | 47,22
Gia tri trung binh 48.34

Gia trj SD 0,97
Gié tri CV 2,02%

> Tiéu chuan chap thuan CV < 20% Khi bé tri thi nghiém da thiét ké 3 d6 pha

» Két luan: 1/1, 1/2, va 1/4 nhung trong qua trinh tinh

Hé s6 bién thién CV= 2,02 % ( < 20%) dat

yéu cau vé do chinh xac trung gian
4. Ban luan

O do lap tién hanh thuc hién 6 lan trong
cing mot diéu kién (cung 1 thoi gian va
moi truong doéng nhit vé thach, méi
truong dung dich dién di...) cho két qua
v6i mau chuan R? = 0,99 vay tuong quan
gilta cac gia tri mau chuan rat chit ch&. Hé
sd bién thién CV=1,15% <20% dat yéu
cAu vé do lap lai.

O d6 chinh xac trung gian két qua hé sd
bién thién CV=2,02% < 20% dat yéu cau

vé do chinh x4c trung gian.

toan thdy duoc két qua do pha cudi 1/4
gdy anh huong dén két qua tao ra sai sd
16n nén khi tinh toan két qua chung t6i bo
do pha nay.

Nhan thay cang pha loang nhiéu lan thi sai
s cang 16n nén khi dua vao quy trinh
kiém dinh ham lwong Vi trong vic xin
thuong han Vi, chiing t61 khong pha loang
vic xin va chi thuc hién & ham luong
nguyén mau.

5. Két luan

Nghién ctu da thuc hién duoc déy du cac
muc tiéu di dé ra: Xac dinh dugc do chinh
xac trung gian va do lap lai véi ty 1€ pha

loang vac xin & cac nong do khac nhau.
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Nghién ctru da chirng minh dugc quy trinh
x4c dinh ham lwong Vi trong vic xin
thuong han Vi tai phong thi nghi¢m cua
NICVB la phu hop va dang tin cay. Két
qua cho thay quy trinh dat yéu ciu vé do
chinh xac (4o lap va do chinh xac trung
gian) vo1 CV<20% .
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