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Abstract: In the global trend of developing new-generation vaccines, conjugate vaccines
are considered a promising solution to overcome several limitations of unconjugated
polysaccharide vaccines by enhancing efficacy, prolonging immune memory, and expanding
the target population, particularly in children under two years of age, thereby contributing to
community health protection. Along with above trend, DAVAC implemented and researched
to establish a production process for the Vi typhoid conjugate vaccine (TY ViVAC-TT), set
in-house specification, QC procedures and evaluate vaccine quality. The resulting product
met in-house specification and approved by NICVB. Preclinical evaluation on experiment
animals demonstrated that the vaccine was safe, non-toxic, and free of abnormal reactions.
Imunogenicity studies confirmed that the vaccine elicited a robust antidody response with
100% seroconversion after two doses, higher than the Vi polysaccharide vaccine. The
successful establisment of Vi typhoid conjugate vaccine production process in Vietnam
along with preclinical evaluation provides a scientific basis for clinical trials and orientation
toward industrial-scale development.
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VAC XIN THONG HAN Vi CONG HO'P TYViVAC-TT:
XU HUONG NGHIEN CU*U VA TRIEN KHAI TAI VIET NAM
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Nhdn ngay 10 thang 10 nam 2025
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Tém tit: Trong xu hudng toan cau vé phat trién vic xin thé hé méi, véc xin cong hop duoc
xem 1a giai phap khic phuc va trién vong cho vic xin polysaccharide nhim ting hiéu qua,
kéo dai tri nhé mién dich va mo rong ddi twong sir dung, dic biét ¢ tré dudi 2 tudi, gop
phan bao vé stic khoe cong dong. Cting véi xu hudng trén, DAVAC di trién khai nghién ctru
nham xay dung quy trinh san xut vic xin Thuong han Vi cong hop (TYViVAC-TT); thiét
1ap tiéu chuén co sd, quy trinh kiém dinh va d4nh gia chat luong vac xin. San pham tao ra tir
quy trinh xay dung dat tiéu chudn co sé va dugc NICVB cong nhan. Panh gi4 tién 1am sang
trén cac mo hinh dong vat thi nghiém cho thdy véc xin c6 d6 an toan cao, khéng doc tinh va
khong gy phan tng bt thuong. Két qua nghién ctru mién dich chimg minh vic xin tao dap
g khang thé manh mé véi ti 1& chuyén doi huyét thanh dat 100 % sau 2 liéu tiém va vuot
troi so voi vic xin Thuong han Vi don. Viéc nghién ctru xay dyng thanh cong quy trinh san
xudt vic xin Thuong han Vi cong hop tai Viét Nam va viéc danh gia tién 1am sang 1a co s¢
khoa hoc cho thir nghiém 14m sang va dinh huéng phat trién quy mo cong nghiép.

Tir khéa: Vic xin Thwong han; Vi polysaccharide; Vic xin cong hop; Gidi déc to Uon vdn.

1. Pit van dé

Trén thé giéi, xu huéng nghién ctru va san
xudt vic xin dang chuyén dich manh mé sang
cac cong nghé véc xin thé hé méi, tiéu biéu
nhu véc xin cong hop, tai to hop, vector virus
va mRNA. T6 chirc Y t& Thé gisi (WHO)
khuyén nghi wu tién phat trién cac loai vic
xin bén viing, gia thanh hop 1y, dong thoi tich
hop nhiéu khang nguyén trong cting mot san
pham nhim nang cao hiéu qua phong bénh.
Tai Viét Nam nhiéu nghién clru va san Xudt
véc xin thé hé méi da duoc trién khai, huéng
toi myc tiéu chii ddng ngudn cung cap, nang
cao cong nghé va dap tmg nhu ciu phong
bénh trong nudc cling nhu hoi nhap véi xu
hudng phat trién toan cau [1].

Cung voi xu hudng trén, TYVIVAC-TT
dugce Cong ty TNHH MTV Vic xin Pasteur
Da Lat (DAVAC) nghién ctru dén giai doan
thir nghiém tién 1am sang dua trén nén tang
ctia vic xin Thuong han Vi don gin véi
mot Protein mang dé tao phirc cong hop
Vi-TT lam thay doi kich thuéc phan tir Vi
tir 46 thay ddi co ché mién dich cua véc xin
Thwong han Vi tirc co ché mién dich c6 su
tham gia cta t& bao T nén kéo dai tri nho
mién dich. Vic xin cong hop nay thich hop
voi dic diém co ché mién dich & tré so sinh
nén co thé sir dung voi tat ca cac ddi tuong
thudc moi ltra tudi [2,3].

Do d6, chung toi tién hanh nghién ciru
v61 hai muc tiéu:
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(1) Nghién ctru xay dung quy trinh san
xuat Vic xin Thuong han Vi (VXTHVi)
cong hop quy md Pilot va san xudt cac
16 VXTHVi cong hop dat chat luong thu
nghiém tién 1am sang.

(2) Xay dung tiéu chuan co s¢ va quy
trinh kiém dinh VXTHVi cong hop.

2. Poi twong va phwong phap nghién ciru

2.1. Poi twong nghién citu: Vic xin

Thuong han Vi cong hop.
2.2. Phwong phdp nghién ciru

2.2.1. Phuong phap nghién cuu cdi bién
khang nguyén Vi polysaccharide (KN ViPS)
thanh khang nguyén Vi thich hop (Vi)
trong phan ung cong hop Vi-TT

Géc Carboxyl

f_l_\

o n '?Hs
+ \_/‘\./H CH,
=¢
Y EDAC: N-(3-Dimetilam

e )\ ek CH,
\
o-Acylisourea CH
Active Intermediate

Str dung phuong phép thuy phan voi tac
nhan 1a HCIO dé cit manh phén tr ViPS,
sau d6 dung phuong phéap loc phéan tur dé
thu nhan cac phan to¢ KN ViPS c6 kich
thude 10-100 kDa 1a cac phan tir co kich
thuée phit hop dé cong hop voi TT [4].

2.2.2. Phuwong phap nghién cuu cai bién
TT thanh TT hoat hoa (TT ) cé cau triic
phu hop trong phan ung cong hop Vi-TT

EDAC phan ung v6i nhém
-COOH cua TT tao thanh chit trung gian
O-acylisourea hoat dong, khi két hop voi
Hydrazine ¢6 nhom NH,, nhém nay thay
the EDAC tao thanh TT hoat hoéa (TT
modified) va giai phong Isourea. TT hoat
hoéa san sang cho qué trinh cong hop [5].

inopropil)-N'-etilcarboimida clorhidrato

H,N-NH,

,N-
3
/ Hydrazine dihydrochloride

Isourea

Gbc Hydrazide

Hinh 1. Co ché ciia phan iing hoat héa tao din xuit TT-,,

2.2.3. Phuwong phap cong hop Viva TT
Hydrazin (HH) v6i vai trd 1a cau
ndi cong hop hai phan tir Vi va TT. Vi
polysaccharide sau khi phan tmg voéi hon
hop EDAC va NHS tao thanh chit trung
gian NHS Ester giai phong Isourea. Chat
trung gian nay phan g vé1 TT hoat hoa
tao thanh phirc cong hop Vi-TT qua lién két
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amide -NH-NH- giai phong NHS.

Trén co so nguyén 1y nay tién hanh cac
cong doan khao sét cac diéu kién cta phan
ung cong hop gitra TT,, va Vi, nhu: ty
1¢ TT/Vi tham gia phan ing, nong d6 dung
dich hoat héa va cac chét sir dung trong
dung dich phan ung, thoi gian, nhiét do va
pH cua phan ung cong hop [6].



Dam Thi Thu Ngan va cdac cong su/Tap chi Khoa hoc Kiém dinh Viic xin va Sinh phcfm y 16, Vol.5, No.4 (2025) 25

o
a hbJ\ R"“HJ\
R r@;-\NH - DA;N:
sy houren Macyeea

“E';’:J?‘::’
\\ / ‘\
JL:*?IS HO— N}
(s D HHS

Hinh 2. Phan wng cong hop Vi-TT

2.2.4. Phuong phap nghién cuu xay dung cong
thire pha vdc xin, tiéu chudn co s¢ (TCCS) va
cdc quy trinh kiém dinh VXTHVi cong hop

Co s6¢ tham khdo:

- Huéng dan WHO [6-8].

- TCCS, quy trinh kiém dinh, cong thirc
pha véc xin: TyViVac - DAVAC; Typbar -
TCV cua Bharat Biotech; Peda Typh™ cuia
Bio - Med Private Limited va Conjugate
Vi-TT cta Shantha, Biotechnis, An DJ.

- Két qua nghién ctru vé cac thanh phan
cia VXTHVi cong hop, danh gid dap ting
mién dich (PUMD) & ham luong Vi khéc
nhau trén dong vat thi nghiém (BVTN).

2.2.5. Phuwong phap danh gia tinh an toan,
tinh sinh mién dich va déc tinh cia VXTHVi
cong hop trén DPVTN

¢ Phuong phap danh gia tinh an toan:

- Thyc hién tiém 6 bung trén chudt nhét
trang va chudt lang. Theo ddi trong vong
02 gio dau sau tiém dé phat hién céc triéu
chtng bat thudng.

- Hang ngay cén trong lugng chudt vao
gio nhit dinh va theo doi tinh trang stic
khoe dé phat hién triéu chimg 1am sang, ghi

nhan két qua néu cé nhitng biéu hién bét
thuong. Thoi gian theo doi 7 ngay.

% Phuong phap danh gia tinh sinh
mién dich: Su dung chudt nhét tréng, mdi
chudt/nhom duoc tiém 50 pl mau, tiém
dudi da gdy, 2 miii tiém cach nhau 14
ngay (T1 va T14) lay méau 4 lan (TO, T14,
T28 va T42). Panh gia dap tmg mién dich
(PUMD) khang thé khang Vi bang phuong
phap ELISA [6].

% Phuong phap danh gia doc tinh:

- Thir nghiém chit gy sét: Str dung 3
tho/mau, tiém tinh mach cho mdi tho 1 ml/1
kg can nang v4i nong do cla vac xin 25 ng/
ml. Tiém 2 miii cach nhau 7 ngay. Sau khi
tiém tién hanh do va theo ddi nhiét d6 tho &
3,6,24,48, 72 gio [9].

- Thir nghiém ddc tinh cip: Chuot
nhét va thé duge tiém mau 2 1an cach nhau
7 ngay [6]. Sau tiém quan sat, theo doi:

+ Trong 14 ngay véi cac déu hiéu tu
méu, thay ddi ngoai hinh va séng sot.

+ Can nang theo doi vao ngay 0, 3, 7, 8,
12 va 14.

+ Murc d6 ti€u thy thuc an: ngay 0 - 1,
2-3,7-8,12-13va 13-14.
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- Thitr nghiém dgc tinh toan than:
Chudt nhit va tho duge tiém mau 4 1an cach

nhau 7 ngay [6]. Sau tiém quan sat, theo doi:

+ Phan tng toan than.

+ Can nang ngay 0, 7, 14, 21 va 28.

+ Muc d6 ti€u thu thuc an ngay 0 - 1,
7-8,13-14,21 - 22 va ngay 27-28.

+ Xét nghiém méu ngay 0 va 28: huyét
hoc va sinh hoa.

+ Giai phau ngay 28: kham xét dai thé

..........................................

Cit manh KNVi

! Vi 2mgmlHCIO 100 mM, 60°C2gidipH =59 6,1 |

Dirng phin #¥ng cit minh
Nhiét 46 phong, Na2820s 0.1M

va vi thé.

2.2.6. Phuong phdp xir Iy, phan tich sé liéu
S6 ligu thu thap dwoc xir Iy (TB, = SD,
% CV) bang phan mém Microsoft excel.

3. Két qua

3.1. Két qua nghién ciru cdi bién KN ViPS
thanh Vi, trong phan ing cong hop Vi-TT

3.1.1. Quy trinh san xuat va tinh ché Vi .,

Tinh ché

! Quamang100kDa, bingnude citvdi thé |

tichgap 10 lanmau

: Qua mang 10 k]?a,béngnuéc chtvoithd |

tich gip 10 Ainmiu

Kiém tra:

Vicu

Kich thwde tir 10 kDa - 100 kDa

Kiém tra cdc chi féu:
- Nhén dang
- Ham lwong O-acetyl
- Ham heong ViP§S
- Kich thiwde Vi
- Hdm heong Protein
- Ham heong acid nulcaic
- Ngi déc 16

- Ham heong O-aceatyl

: - Ham heong Vi
"~ -Swphan b6 KTPT (Kp)

Hinh 3. So' dd quy trinh ciit manh, tinh ché ViPS thanh Vi_,,

3.1.2. Két qud danh gid chat lwong cdc 16 Vi,

Biang 1. Két qué danh gia chét lweng cac 16 Vi,

Caclo Vi,

Chi tiéu Tiéu chuin Trung binh
01 CM-CDP/TN| 02 CM-CB/TN |03 CM-CD/TN
Hamluong | 5 olml| 72,027 71,836 74,535 | 72,80+ 1,51
O-acetyl
Ham luong Vi| > 10 mg/ml 18,65 18,61 19,30 18,85 + 0,39
Sy phéan b
i +
kich thuse | K, >0,3 0,413 0,422 0,395 0,410
o D 0,014
phén tir Vi
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Qua bang 1, céc chi tiéu dé kiém soat chat dung cho céac budc ti€p theo ctia nghién cuiru.

lwgng 3 16 Vi, on dinh va dat TCCS, tir d6

Hi¢u qua cua qua trinh cat manh duoc

quy trinh dugc thiét 1ap hiéu qua, co thé ap thé hién qua sic ky d6 ¢ hinh 4

on

Summarvi Comomund S
TCA o 130814 ks - Wi 1 5 it
1 PO it e e 0t .
5 -
!
0
0
25 s0 75 We 15 ®p 05 = B amc ok RS
-

KN Vi truée cit manh

1 P8 M T 0 ey

KN Vi sau ciit manh

Hinh 4. Sic ky d6 KN Vi truéc va sau khi ciat manh trén HPLC

3.2. Két qud nghién civu cdi bién TT thanh TT hoat héa 1T,

3.2.1. Quy trinh tao dan xudt TT .

TT

= 1500 1ffml ~ & - 9mg/ml

!

Trao doi dém PB pH=6
S dung midng 30kDa

v

TTrep
~10 mg/ml, pH = 6,0 =02

N

Hoat héa, tac din xuit
C TThee =5mg/ml:
Cepac = 20mM: Cun= 190 mM:
I'B pH=6
pH phinimg = 6.0+ 0.2

Mhst dophing
Thii gian: 3 gidr
Trinh fnh s

Tove d khudy

2
1K) wing/pht

Dimg phin irng
Diéu chinh pH = 10,25 2 0,25 bing d ém
Carbonate

v

Tinh ché

Sirdyng ming 30 kDa

TT-un

A 2Ty ¢ nhdm Amino -NHa/Protein

it Lty mau kiém ira:

- Ham lheong Protein '
v = Iy Ié nhom Amino - NHyY Protein
¢ - Do ket khoi

' ery mdiu kiéni tra: ;
33’; - Ham fieong Protein ‘
o = Ty 1¢ nhom Amino -NH>/Protein :
v - Do két khii 5

1 ry -y Y
1 Lay mdu kiém tra:
i - Ham lieomg Protein

' - DG kér khdi :

Hinh 5. So dd quy trinh tinh ché TT thanh din xut TT,,
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3.2.2. Két qua danh gia chat heong IT,, cua 3 10 san xudt thir nghiém

Bang 2. Két qua danh gia chat lwong TT,, cia 310 san xuit thir nghiém

Chi tiéu ) L din xuit TT,,
STT 2 Tiéu chuan
kiém tra O1TT-, /TN | 02TT- /TN | 03TT- /TN
. Himlugng | g/l 52,6 532 49,6
Protein B 51,80+ 1,93
Ty 1& nhom 82,7 | 82.8 | 82,4
2 Amino-NH,/ | >50 mol/mol 82,63+ 021
Protein
’ B3 ket ki o | L53§ig§078| 122

Qua bang 2, Céc chi ticu Ham lugng
Protein, Ty 1€ nhom Amino- NH_/Protein,

hop Vi-TT

3.3. Két qud nghién civu tgo phirc cong

Do két khdi cua 3 16 thir nghiém dat tiéu o .

" ) i : 3.3.1. Quy trinh cong hop Vi - TT
chuan va du dicu ki¢n tham gia phan ng Quy trinh cong hop Vi
cong hop.

Kich thwde ttr 10 kDa - 100 kDa

TT-gg

Cong hop
Vica: 10mg/ml; TT gr: Smg/ml
400 mMNHS; 200 mMEDAC; 100 mMMES

v

Thoi gian: 18h; pH = 3.5; nhiét 46 phong

W

~ Tinhche o
Ming 100 kDa bingmréc cit. dém PBS: 10 Iin thé tich mén

s

- Ham hegng Vi

- Heam hegng Profein

- Him hegng O-acetv]

- Protein firdo

- 5w Phén bé KTPT 1i-TT
- Nhidndang

- Fitwdo

Co dac:Vi: ~ 1,5 mg/ml

W

Loc v6 trung 0. 2um

"

Phirc cong hop Vi-TT

Hinh 6. So' @6 quy trinh cong hop Vi-TT

Volume 5-No 4.2025



Dam Thi Thu Ngan va cdac cong su/Tap chi Khoa hoc Kiém dinh Viic xin va Sinh phcfm y 16, Vol.5, No.4 (2025) 29

3.3.2. Két qua danh gia cong hop Vi - TT

Bang 3. Két quéa danh gia chét lwong cac 16 cong hop Vi-TT

Coen oz . z Lo phirc cong hop
Stt | Chi tiéu kiém tra Tiéu chuan
01CH/TN 02CH/TN 03CH/TN
1 Nhan dang Duong tinh Duong tinh Duong tinh Duong tinh
1,658 1,712 1,689
2 HL O-acetyl > 1,2 pmol/ml
1,686 + 0,027
, 10726 | 11220 | 10760
3 HL Vi > 700 pg/ml
1090,20 + 27,59
18,96 17,85 18,07
4 HL Vi ty do <20 % : | : | :
18,29 £ 0,59
_ 7160 | 6925 | 7040
5 HL Protein > 500 pg/ml
704,17 £ 11,75
. 6,282 5,973 6,091
6 Protein ty do <10%
6,115 £0,156
0,251 0,262 0,255
7 K, K, <03
0,256 £ 0,006
Qua bang 3, két qua kiém tra chat luong
3 16 phirc cong hop Vi-TT cho thy: ca 7 chi o
tiéu kiém tra déu dat TCCS da xay dung. u
Diéu nay chimg minh quy trinh tao phtic !
2 ’ F ]
cong hop Vi-TT phu hop dé pha vac xin. o
3.4. Két qua nghién civu xdy dung cong " -
thirc pha vic xin, TCCS va quy trinh kiém e
dinh VXTHVi cong hop

3.4.1. Két quad nghién cuu quy trinh pha
VXTHVi cong hop

Dé pha va xac dinh cong thirc VX can
lga chon dung dich dém, pH, chat bao
quan, ta duogc. Sau khi c6 két qua, tién hanh
lya chon liéu lugng KN/liéu thong qua kha
nang tao mién dich trén DVTN. Két qua so
sanh murc d6 DPUMD véi cac nhom vic xin
dbi chung:

Hinh 7. So sinh mirc d) PUMD ciia VX
THVi c¢fng hop ciia DAVAC v6i VXTHVi
cong hop Typbar-TCV ciia Bharat Biotech
va Vi don & cing nong do 2,5ug/100ul/chudt.

Nhom VXTHVi cong hop c6 dap tmg mién
dich cao hon nhém VXTHVi don: DAVAC
hon ~ 2,7 1an, Bharat hon ~ 2,4 1an. VXTHVi
cong hop ciia DAVAC c6 dap tmg mién dich
cao hon VXTHVi cdng hop ctia Bharat.

Trén co s chon liéu pha, dung dich
dém ciing nhu chit bao, quy trinh pha ché
VXTHVi cong hop dugc xay dung nhu sau:
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Phvrc conghop Vi-TT

l

PhaBTP Vicong hop: 25 ug/lidu véi dém s | Kiémra: ]
PBS (da liéu: thém 2-phenoxyethanol) HL O-acetyl HL Vi
- $ - Kié_‘m_ tra:
Diéu chinh phitc cong hop hodc dém dé + Thetich- vatly
HL Vi dat 25 pg/liéu (néu can thiét) I :E*—md@“g
+ HL Q-acetyl
J/ +HLVi
+HL Vi ty do
& E i Y 211 i H + Sy phanbé kich
Lay mau klEﬂl‘tl ava chuéanbicho qua ot phin VAT
trinhdénglo + Chitgay sét
+ An toan
\L +Va tring
+HL2- )
. . . phenoxyethanol (361
Vace xin Thwong han Vicéng hop véi véc xin da lidw)

Hinh 8. So 6 quy trinh pha VXTHVi cdng hop

3.4.2. Két qua xdy dwng tiéu chudn co sé va quy trinh kiém dinh VXTHVi ¢éng hop

Bang 4. Bang tiéu chuin co s& va phwong phap kiém tra VXTHVi cong hop

o . 2 Phuwong phap Tai li¢u
Stt Chi tiéu Tieu chuan 2 c
kiém dinh tham chiéu
. Dung dich khong mau trong |Quan sat bang|_ Duoc dién Viét
1 Cam quan B s . j j
suot, khong lan vat thé la. mat. Nam V, 2017.
- WHO Technical
Report Series, No.
987,2014, Annex 3.
, ~Pon liéu: 0,57 - 0,67 ml/ Io - SOF, Protocol
2 |Theé tich " Phuong phép can |cta Vién Finlay -
- Palicu: 10,3 - 10,7 ml/ lg '
3 |pH 6.5-7.5 May do pH Cuba.
A . . .|Cay truc tiép lén|-SOPcuaDAVAC
Khong dugc phép co vi .
. . . R . |2 loai méi truong:
4 V6 khuan khuan, nam trong 14 ngay| . .
= Thioglycolate va
kiém tra.
TSB
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Chuot khdée manh, lén can, )
. . . ) 2 .. . _|Thtr nghiém trén
An toan khong dac|khong co6 biéu hién bénh 1y va . .
5 N A ) o _|chudt lang va
hi¢u khong c6 chudt chét sau khi o
. . chudt nhat.
tiém vac xin it nhat 7 ngay.
6 Ham lugng O-acetyl | 0,017 - 0,034 umol/ liéu Hestrin
Ham luong Vi N bién di mién dich
7 . 25ug/ litu =30 %
polysaccharide Rocket
Ham luogng Vi Tric quang so
8 , <20% .
polysaccharide tu do mau
Su phan bo kich
] HPSEC TSK
9 thudc phan tor Vi-|<0,3
5000
TT(K,)
10 | Nhén dang Duong tinh Dot blot
11 |Chéat gay sOt Khong dugce co Thuc hién trén tho
Ham luong
2-Phenoxyethanol . HPLC trén cOt
12 : , <4 mg/licu )
(doi voi vac xin da CI8
lidu)
3.4.3. Két qua kiém tra 3 16 VXTHVi céng hop
Bang 5. Bang két qua kiém tra 3 16 VXTHVi cong hop
Két qua kiém tra
2 4en o R LA 02/ \
Stt Chi tiéu kiem tra Lé 01/TN ’(; . Lé 03/TN Trung binh
Dung dich khéng mau trong sudt,
1 Thé tich - vat Iy khong 14n vat thé la, thé tich > 10,3 -
ml/lg
2 pH 721 | 722 | 718 7,20 + 0,02
Chuot khde manh 1€n can sau 7 ngay
3 An toan khong dac hiéu theo doi, khong co biéu hién bénh -
ly.
o Khong cé vi khuén, ndm trong 14
4 V6 trung Ny B
ngay kiém tra.
5 | Ham lugong O-acetyl (pmol/liéu) 0,021 0,021 0,020 0,021+ 0,001
6 Ham luong Vi (ug/lidu) 22,44 21,18 22,18 21,93 +£0,67
7 Ham luong Vi ty do (%) 18,85 17,88 18,17 18,30 = 0,50
8 Sy phan b KTPT Vi-TT (K,) 0,250 0,270 0,260 0,26 +£0,01
9 Nhén dang Duong tinh -
10 Chat gay sot Khoéng co -
Ham lugng 2-Phenoxyethanol
11 . 3,50 3,54 3,51 3,52 +0,02
(mg/ligu)
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Két qua kiém tra cho thdy cac chi tiéu
kiém tra chat luong 3 16 VXTHVi cong hop
ddng déu va dat TCCS.

3.5. Két qua ddnh gid tinh an toan, tinh

sinh mién dich va déc tinh ciia VXTHVi
cong hop trén DVTN

3.5.1. Két qua ddnh gid tinh an toan khéng
ddc hiéu

Bang 6. Bang tong hop két qua thir nghi¢m an toan khong dic hi¢u

S6 Trong lwgng | Trong luwgng TL K&t
x e
Mau thw DVTN chugt trung binh trung binh | ting trong lud
‘ uin
chét ngay (0) ngay (7) (%) )
Lo 01/DT-1 0/15 18,92+ 0,77 | 26,73 £ 1,96 41,31 Dat
L6 02/DT-1 0/15 18,93 £0,69 | 26,77 £ 1,66 41,41 bat
L6 03/DT-1 0/15 18,98 £ 0,63 26,84 + 1,32 41,40 Dat
L6 01/DT-20 | Chudt 0/15 19,05+0,69 | 27,11 £1,90 42,35 bat
L6 02/DT-20 nhit 0/15 19,15+ 0,67 | 27,14+ 0,96 41,69 Dat
L6 03/DT-20 0/15 19,26 £0,62 | 27,08 1,08 40,59 Dat
PBS 0/15 18,94 +0,43 26,78 £ 0,77 41,56 Dat
PBS+CBQ 0/15 18,94 +0,55 | 26,78 £0,96 41,39 bat
351,67 +
L6 01/DT-1 0/6 309,17 + 25,77 13,75 Dat
32,04
331,67 +
L6 02/DT-1 0/6 295,00 + 29,66 1751 12,43 DPat
345,00
L6 03/DT-1 0/6 307,50 + 28,94 12,20 Dat
22,58
Chuot 359,17 +
L6 01/DT-20 0/6 323,33+ 10,80 11,08 Pat
lang 11,14
332,50 +
L6 02/DT-20 0/6 295,83 + 16,56 12,39 Dat
13,69
350,00 +
L6 03/DT-20 0/6 312,50 + 18,10 12,00 Dat
17,32
PBS 0/6 301,67+9,31 |339,17+4,92 12,43 Dat
PBS+CBQ 0/6 312,50+ 16,36 | 350,83 £9,17 12,27 Pat

Thir nghiém an toan khong ddc hi¢u
cac 16 VXTHVi cong hgp trén chudt lang
va chudt nhit dat yéu cAu theo tiéu chuin
Duoc dién Viét Nam V, 2017: tat ca chudt
song khoe manh, 1én can va khong co dau
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hiéu bénh 1y hay bat cir biéu hién nao khac
trong 7 ngay theo dai.

3.5.2. Két qua danh gid tinh sinh mién dich
cia cdc 16 VXTHVi ¢ong hop dw tuyén trén
chudt nhdt
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Bang 7. Két qua mirc d9 PUMD ciia VXTHVi cong hgp trén chudt nhit sau 3 lan thir

nghiém (TN)
M this OD TRUNG BINH
To T14 T28 T42
VXTHVi CH 01/DT-1 | 0,088 = 0,001 | 0,363+ 0,006 | 1,604+0,013 | 1,128+ 0,059
VXTHVi CH 02/DT-1 | 0,088 + 0,001 | 0,352+0,011 | 1,512+0,204 | 1,019+ 0,096
VXTHVi CH 03/DT-1 | 0,090 + 0,001 | 0,354+0,010 | 1,535+0,040 | 1,157+ 0,055
VXTHVi CH 01/DT-20 | 0,089 + 0,001 | 0,364 +0,005 | 1,531 +0,188 | 1,061 0,078
VXTHVi CH 02/DT-20 | 0,088 + 0,001 | 0,336 +0,038 | 1,548 +0,119 | 1,204 +0,103
VXTHVi CH 03/DT-20 | 0,090 + 0,002 | 0,360+ 0,010 | 1,559 +0,177 | 1,004 +0,182
VXTHVi don Sanofi | 0,088 + 0,001 | 0,534+0,048 | 0,522+0,012 | 0,302 +0,01

Dém PBS 0,090 + 0,002 | 0,090+ 0,001 | 0,090+ 0,001 | 0,090 + 0,001
Dém PBS+CBQ 0,089 + 0,001 | 0,089+ 0,001 | 0,089+ 0,001 | 0,090 + 0,001
4 x Neg. 0,354+ 0,004 | 0,361+0,006 | 0,366+ 0,017 | 0,364 + 0,004

MUC PO PAP UNG MIEN DICH CUA

VAC XIN THUONG HAN Vi CONG HOP TREN CHUQT NHAT

1.800
1.600
1.400
1200
o 1000
© 0300
0.600
0.400
0.200
oopp

TO

T14

T28

Thai gian

T42

=01DT-1
u02DT-1
u03DT-1
01DT-20
w(2DT-20
= 03DT-20

mDém FBS

m4xNeg.

u1 dom Sanofl

= Dém PBS +CBQ

Hinh 9. Biéu d6 mirc 9 PUMD ciia VXTHVi cong hop trén chudt nhit sau 3 1in TN

Bang 8. Ty 1¢ PUMD trung binh ciia VXTHVi cong hop trén chudt 3 1an TN

Ty 1¢ dap tirng mién dich (%)

Mau thir
TO T14 T28 T42
VXTHVi CH 01/DT-1 0,0+0,0 40,0 = 0,0 100 £ 0,0 100 + 0,0
VXTHVi CH 02/DT-1 0,0+0,0 333+5,8 100 + 0,0 933+5,8
VXTHVi CH 03/DT-1 0,0+ 0,0 33,3+5,8 100 + 0,0 100 + 0,0
VXTHVi CH 01/DT-20 0,0+ 0,0 40,0 + 0,0 100 + 0,0 100 + 0,0
VXTHVi CH 02/DT-20 0,0+ 0,0 33,3+5,8 100 + 0,0 96,7 + 5,8
VXTHVi CH 03/DT-20 0,0+ 0,0 36,7+5,8 100 + 0,0 933+5,8
VXTHVi don Sanofi 0,0+0,0 73,3+5,8 56,7+5,8 333+5,8
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Tai thoi diém 14 ngay (sau 1 liéu tiém)
cac 16 VX c6 mirc do va ty 16 BPUMD thap
hon mau d6i ching. Nhung & thoi diém 28
ngay (sau 2 lidu tiém) cac 16 VX c6 mirc
d6 va ty 16 BPUMD cao hon mau di chimg
(2,97 lan va 1,8 1an) va dén thoi diém 42
ngay cac 16 VX c6 murc do va ty 1¢ bUMD
tlep tuc tang cao hon mau dbi chimg (3,63
1an va 2,97 lan).

3.5.3. Két qua danh gia doc tinh VXTHVi
cong hop trén chuot nhat

% Két qua thir nghiém chit giy sét
cac 16 VXTHYVi cong hep:

Danh gi4 phan ung tdng than nhiét sau
tiém:

- Sau mili tiém th{r nhét

BIEU DO THAN NHIET TRUNG BINH
THO SAU MUI TIEM THUF NHAT

325,10
325,00
38,50
38,80
38,70
38,60
38,50
38,40

—+—01/DT-20

—a—(02/DT-20
03/DT-20

———PBS

Nhiét d (o€)

—=—PBS + CBQ

38,30

3h 6h 24h 48h 72h
Hinh 10. Biéu d6 than nhiét TB cia thoé &
cAc thoi diém sau mii tiém thi nhit
Sau miii tiém thtr nhat, than nhiét tho &
cac lan do nam trong gié1 han binh thuong
(38,0 °C - 39,8 °C), sau 6 gio nhi¢t do trung
binh thé & cac 16 VX va gid dugc tang nhe

TRONG LUONG TRUNG BINH
CUA THO SAU TIEM (Dac tinh cap)

e ==01/DT-20
15 —8-02DT-20
]

E. 230 A ——03DT-20
‘w210 ) —=PBS

F 190 p— —=PBS+ CBQ

170 —a—Ching

T 3 l T8 T2 Ti4

(~ 0,3 - 0,4 %) so v6i 3 gio. Dén 24h, 48h
va 72h than nhiét cua thé khong tang.
- Sau miii tiém thwr hai

BIEU DO THAN NHIET TRUNG BINH THO
SAU MUI TIEM THU HAI

N

3h &h 24n 48h 72h

38.95
38.90
38,85
38.80
38,75
38,70
= 3865

38,60

38.55

38,50

o 01/DT-20
—m—02/DT-20
03/DT-20
i PE S
—#—PBS + CBQ

hiét do (o)

Hinh 11. Biéu dd than nhiét TB ciia thé tai
cac thoi diém sau miii tiém thi hai

Sau‘ mui tiém thtr hai, than nhiét
thd ¢ cac lan do nam trong gidi han binh
thuong (38,0 °C - 39,8 °C), sau 6 gid nhiét
do trung binh tho tang nhe (0,2 %) so voi 3
g10. Bén 24h, 48h va 72h than nhiét cia tho
khong tang.

— Ca 3 16 VX va gia dugc (PBS, PBS
+ CBQ) khong c6 phan tng sot sau tiém.

% Két qua nghién ctru ddc tinh cip
cia 3106 VXTHVi cfng hop

- Mire d6 tiéu thu thire an trung binh trong
1 ngay cua thd va chudt nhat sau 14 ngay theo
doi tuong doi on dinh khi sir dung cung loai
thl'rc an (banh chudt) va khong co6 sy khac biét
v€ luong thire an trung binh trong cac nhom
tiém vac xin, gia dugc va ching.

- Két qua danh gia trong luong

TRONG LUQNG TRUNG BINH
CUA CHUQT SAU TIEM (Péc tinh cap)

=

31,00
29,00

27,00

25,00 4
23,00 /
21,00 / =

19,00

33,00

—e—01/DT-20
—s—02/DT-20

03/DT-20
— PBS

Trong lugng (g)

—e—PBS+CBQ
Chimg

17,00

To T3 T T8 T2 T4

Hinh 12. Biéu do ting trong ciia tho va chudt sau 14 ngay theo déi
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Trong thoi gian theo doi trong luong
tho va chudt & ngay thtr 14 ting ~1,15 lan
(tho) va 1,6 1an (chudt) so véi trong luong
ban dau, twong duong v6i nhom gia duoc
va ching.

- Khong co déu hiéu tu mau tai vi tr tiém,
ngoai hinh khong co cac biéu hién bat thuong.

% Két qua nghién ctru doc tinh toan
than

- Panh gia cac du hiéu 1am sang

Qua trinh theo ddi trong 28 ngay tat ca

_ TRONG LUQNG TRUNG BINH
CUA THO SAU TIEM (Boc tinh toan than)

——01DT-20

—=-02DT-20
2,50 _—

/ —i=03/DT-20
2,30

— ——PBS
=#=PBS+ CBQ
Chirng

2,90
2,70

2,10
1,%0

Trong lueng (kg)

1,70
1,50

T0 7 T14 T2 T28

cac tho, chudt déu khoe manh va hoat dong
binh thuong. Khong phat hién c6 biéu hién
bét thudng nao.

- Panh gid muc do ti€u thy thic an sau
4 miii tiém (28 ngay) trén tho va chudt nhét

Muc d6 tiéu thu thue an dugc tinh trung
binh sau cac miii tiém cach nhau 1 tuan, trong
sudt 4 tuan theo ddi khong thdy sy khac biét
vé luong thire dn trung binh giita cac nhom.

- Danh gié trong luong cia DPVTN sau 4
mili tiém (28 ngay)

TRONG LUGNG TRUNG BINH
CUA CHUOQT 4 MOI TIEM (D¢ tinh toan thén)

«—01/0T-20
+— 02/DT-20
03/DT-20
PEsS
—e—PES«CEQ
—e—Chimg

Trong krong (g)

TO hed T4 T21 T28

Hinh 13. Biéu d6 ting trong ciia thé va chudt tai cac thoi diém theo déi

Sau 4 miii tiém, trong lugng cua tho va
chudt khong bi anh hudng va tang so voi
trong luong ban dau, khong co su khac biét
dang ké gitta cac nhom DVTN tiém véc xin
va nhém ti€m gid dugc cling nhu ching
am. Nhu vy, vic xin khong anh huong dén
su tang trong cua tho va chudt.

- Két qua xét nghiém huyét hoc va
sinh héa mau

Céc chi s6 vé huyét hoc gom WBC,
RBC, HGB, HCT, PLT va chi s6 sinh héa
gém AST, ALT, Ure, Creatin cua tho sau
tiém vic xin khong co sy thay dbi so véi
trude tiém va khong cé su khac bi¢t dang
ké giita cic nhom tiém vac xin hay tiém gia
dugc ciing nhu nhom ching, tit ca déu nam
trong gidi han binh thuong va khong c6 su

khac biét véi thoi diém trude tiém.

- Két qua giai phiu bénh

+ Quan sat dai thé

Giai phiu ngay thir 28: tit ca tho va
chuot khong c6 dau hi€u thay doi vé mat
gidi phau cua cac co quan duoc khao sat
nhu gan, than, phoi tim, 14 lach, co.

Hinh thai bén ngoai: Khong cé u cuc
hay bat ky mot bién doi bat thuong vé mau
sac va hinh dang bén ngoai.

Dién cit qua mo: Mat do déu, khong
xuat huyét, phan bo cac tuyén, mach mau
trong mo binh thuong.

Trong luong mo tuoi cua cac co quan
cua tho khong chénh lé€ch nhiéu gitra cac
nhom ti€m vac xin va nhom tiém gia dugc
cling nhu nhém ching.
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Than trai

e

18 W00,

+

Thén pha
”/ Phéi
o

Gan »

Hinh 14. Hinh thai bén ngoai, mau sic cic co quan ciia thé (trai) va chudt (phai)

+ Quan sat vi thé

Co tai ving tiém: khong ghi nhan diu hiéu bat thudng vé vi thé cua tho tai ving tiém.

Hinh anh lach binh thuong

Hinh 15. Hinh anh vi thé dai dién caia cic co quan khao sat

T cac hinh anh trén nhan thdy gan,
lach, than (trai + phai), phoi, tim & ca 24 tho
khéng ghi nhan hinh anh vi thé bat thuong
nghiém trong nao.

4. Ban luan

Nghién ciru di xdy dung dugc nén tang
cong nghé cho vac xin Thuong han Vi cong
hop, gdm ba hop phan chinh: Cai bién
KNVi PS thanh Vi, ¢6 kich thude thich

Volume 5-No 4.2025

hop dé cong hop; Hoat hoa TT thanh dan
Xuét TT,, va t6i uu hoéa phan tmg cong
hop Vi-TT trong diéu kién c6 EDAC/NHS/
MES. Quy trinh dugc xay dung trén co s&
huéng dan cia WHO va tham chiéu cac
véc xin cong hop quéc té.

Vé nguyén 1y hoa hoc, cach tiép can
dung HH 1am cau ndi giup bién TT thanh
TT-HH giau nhom chtc ai nhan; EDAC/
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NHS hoat héa nhém carboxyl trén Vi tao
thanh este hoat hoa, tir d6 hinh thanh lién
két amide bén vimng trong phtrc Vi-TT.

Chét lwong phtrc cong hop dat do dong
nhat cao. Pdi véi TT-HH, ham lugng
protein trung binh 51,80 £ 1,93 mg/ml, ty
1¢ nhom amino-NH/Protein 82,63 + 0,21
mol/mol va d6 két khdi 1,538 + 0,078 %
cho thiy bé mit protein mang da dugc “mé
khoa” du vi tri gin, dong thoi duy tri tinh
toan ven cau trac dé cong hop hiéu qua. Pdi
v6i phitc Vi-TT, bay chi tiéu kiém tra déu
trong gidi han phan anh mtc dd cdng hop
cao, giam tbi da chat mang khong gan.

Déi véi thanh pham cac 16 vic xin déu
dap tmg TCCS di ban hanh. Piéu nay cho
thdy cong thirc pha va quy trinh déng lo da
on dinh; dong thoi d6 bién thién khi pha
dugc kiém sodt tot (CV < 10 %).

Dir li€u an toan va doc tinh trén DVTN
nhat quan: khong cé tir vong, khong st
hodc bat thuong 1am sang; muc tiéu thu
thirc an 6n dinh; trong lugng co thé tang
theo thoi gian. Sau 14, 28 ngay trong luong
taing & BVTN va tuong duong nhém gia
dugc/chtng. Cac chi s6 huyét hoc va sinh
hoa nam trong khoang binh thuong; quan
sat dai thé va vi thé cac co quan khong ghi
nhan bién ddi bénh ly.

V& tinh sinh mién dich, tai T14 (sau
1 mili), mic dap tng cua cac 16 du tuyén
thip hon véc xin Vi don d6i ching (Sanofi),
nhung dén T28 (sau 2 miii) mac d6 PUMD
vuot dbi chung khoang 2,97 lan; ty 1&
DUMD dat 100 % so v6i 56,7 % & doi
chimg. Dén T42, tiép tuc gia ting (~3,63
lan vé muc dap tng; ty 1& dap ung ~93 -
100 % so voi 33,3 % & d6i chimg). Piéu
nay phu hop véi sinh 1y dap tmg mién dich
phu thudc té bao T cua véc xin cong hop:

can “thoi gian moéi” dé hinh thanh trung
tdm mam va tri nhg, nhung sau liéu nhic,
cuong d6 va do “chin” khang thé tang rd.

Y nghia thyc tién ctia nghién ciru 13 Viét
Nam di lam chu cong nghé san xuét vic
xin cong hop, gop phan giam phuy thude vao
ngudn nhap khau va pht hop véi dinh huéng
toan cau vé phat trién vic xin thé hé moi.

5. Két luan

Da nghién clru xdy dyng thanh cong
quy trinh san xuat vac xin Thuong han Vi
cong hop tor KN ViPS cua chung Salmonella
typhi Ty2 va protein mang 1 giai doc tb Udn
van (TT) cia ching Clostridium tetani cua
Harvard No. 49205, coded Y dua trén lién
két cong hoa tri giita 2 phan tir hitu co thong
qua canh tay don Hydrazine dihydrochloride
(HH), san pham tao ra tir quy trinh x4y dung
dat TCCS, thir nghiém tién 1am sang trén
DVTN dat tinh an toan, c6 kha ning sinh
mién dich cao va khong doc tinh.

Dia xay dung dugc tiéu chuan co so va
phuong phap kiém dinh cho VX thanh pham;
Tiéu chi kiém soat chat lugng va phuong
phap kiém tra cho cac san phdm trung gian.

Khang dinh kha nang hoa nhap cua Viét
Nam véi xu hudng toan cau trong phat trién
véc xin thé hé méi, trong do tiéu biéu 1a vic
xin cong hop.
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